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Greetings

You have in your hands, or at your fingertips, the first edition of the
American Academy of Pediatrics clinical practice guideline for evaluation and
management of children and adolescents with overweight and obesity.
Putting together this guideline was no small task, and the Academy is
grateful to the efforts of all the professionals who contributed to the
production of this document. This work is a true testament to their passion
and dedication to combatting childhood and adolescent overweight and
obesity.

The Subcommittee responsible for developing this guideline comprises a
diverse group of professionals from a variety of disciplines representing both
governmental entities and private institutions. Experts all, they are united by
a common desire to provide the finest, most effective care and treatment to
children and adolescents with overweight and obesity. Over the course of
several months, the members of the Subcommittee reviewed the technical
reports produced from the study review, then worked in concert to develop
the Key Action Statements and Expert Consensus Recommendations
contained within this guideline. These were crafted with meticulous care by
the Subcommittee members, to align with current literature and to place
appropriate emphasis on each statement.

While representing such a broad spectrum of perspectives, the members of
this committee are all keenly aware of the multitude of barriers to treatment
that patients and their families face. These barriers impact not only their
access to treatment, but their ability to follow prescribed treatment plans.
Whereas some patients are able to adopt the lifestyle changes and
habitualize elements of their prescribed treatment plans, so many others
struggle to do so for a wide variety of reasons. The members of the
Subcommittee understand all of this. To assist with optimizing health equity
and overcoming these barriers, guidance on a number of multilevel factors
related to barriers to treatment have been included in this guideline. During
the course of their work, members of the Subcommittee acknowledged that,
although so much has been learned to advance the treatment of children and
adolescents with overweight and obesity, there is still so much we have yet
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as we all know, they are.
Be well,

Doug Lunsford, Family Representative

to discover. The Subcommittee recognizes the importance that future studies
will play in advancing our knowledge and understanding of this chronic
disease, knowledge and understanding that will lead to the development of
new and more effective treatments. Specific discussion about the needs for
future research are included in the guideline.

It is the fervent hope of every member of the Subcommittee that this
guideline and the resources that accompany it will provide you with a more
complete understanding of the issues, factors, and needs of patients
combating overweight and obesity, as well as successful treatment options to
assist them in their battle. This guideline and the resources that accompany
it are not only for you, they are because of you, and all that you do to care
for each and every patient as if they were the most important one. Because,

1. INTRODUCTION

The current and long-term health of
14.4 million children and
adolescents is affected by obesity,"?
making it one of the most common
pediatric chronic diseases.>™ Long
stigmatized as a reversible
consequence of personal choices,
obesity has complex genetic,
physiologic, socioeconomic, and
environmental contributors. As the
environment has become
increasingly obesogenic, access to
evidence-based treatment has
become even more crucial.

A significant milestone in the fight to
counter misperceptions about obesity
and its causes occurred in 1998, when
the National Institutes of Health (NIH)
designated obesity as a chronic
disease. The NIH made a further
commitment to necessary research in
the “Strategic Plan for NIH Obesity
Research,” released by the NIH Obesity
Task Force in 2011.° In 2013, on the
basis of accumulating evidence, the
American Medical Association
recognized obesity as a complex,
chronic disease that requires medical
attention.”

The scientific and medical
community’s understanding of
obesity is constantly evolving.
Increased understanding of the
impact of social determinants of
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health (SDoHs, see Definition of
Terms section) on the chronic
disease of obesity—along with
heightened appreciation of the
impact of the chronicity and severity
of obesity comorbidities—has
enabled broader and deeper
understanding of the complexity of
both obesity risk and treatment.®?
Multiple randomized controlled
trials and comparative effectiveness
studies have yielded effective
treatment strategies, demonstrating
that, despite the complex nature of
this disease, obesity treatment can
be successful.’*!!

The knowledge and skills to treat
childhood obesity have become
necessities for clinical teams in
pediatric primary and subspecialty
care. For more than 2 decades, the
American Academy of Pediatrics
(AAP) and its members have had the
opportunity to collaborate with
multiple scientific and professional
organizations to improve the clinical
care of children with overweight
and obesity. Notable milestones
include the 1998 “Expert
Committee Recommendations,
the 2007 “Expert Committee
Recommendations,”*3™° the
creation of the AAP Section on
Obesity and founding of the Institute
for Healthy Childhood Weight, both
in 2013; and the Institute’s
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“Algorithm for the Assessment and
Management of Childhood Obesity”
in 2016.'°

This is the AAP’s first clinical
practice guideline (CPG) outlining
evidence-based evaluation and
treatment of children and
adolescents with overweight and
obesity.

This guideline does not cover the
prevention of obesity, which will be
addressed in a forthcoming AAP
policy statement.

The CPG also does not include
guidance for overweight and obesity
evaluation and treatment of children
younger than 2 years. Children
under the age of 2 were not part of
the inclusion criteria for the
evidence review, because it is
difficult to practically define and
measure excess adiposity in this age
group. The CPG also does not
discuss primary obesity prevention,
as no studies reporting results of
obesity prevention interventions
met the inclusion criteria for the
evidence review.

Nonetheless, the topics of obesity
prevention and evaluation and
treatment of children younger than
2 years are very important to
reduce this threat to children’s
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current and future health. Future
CPGs may include these topics; in
the meantime, information that may
assist pediatricians and other
pediatric health care providers
(PHCPs) is included on the AAP
Institution for Healthy Childhood
Weight's Web site (aap.org/
obesitycpg). Further information on
the CPG’s methodology and the
writing committee’s approach is
covered in subsequent sections.

The CPG contains Key Action
Statements (KASs), recommendations
based on evidence from randomized
controlled and comparative
effectiveness trials as well as
high-quality longitudinal and
epidemiologic studies. The CPG
writing Subcommittee uses the term
“pediatricians and other pediatric
health care providers” to include
both pediatric primary and specialty
care physicians and other medical
providers as well as allied health
care professionals, since all will
encounter and can intervene with
children with overweight, obesity,
and obesity-related comorbidities. An
algorithm with these KASs is
provided in Appendix 1.

The KASs are supplemented by
Consensus Recommendations that
are based on expert opinion and
address issues that were not part of
the supporting technical reports
(TRs). These consensus
recommendations are supported by
AAP-endorsed guidelines, clinical
guidelines, and/or position
statements from professional
societies in the field and an
extensive literature review.

This CPG stands on the shoulders of
the pediatricians, other PHCPs,
clinical researchers, and other
stakeholders who collaborated to
create the previous Expert
Recommendations, which have been
valued sources of guidance for
health care professionals, clinical
systems, parents, and other key

PEDIATRICS Volume 151, number 2, February 2023

Downloaded from http://publications.aap.org/pediatrics/article-pdf/151/2/e2022060640/1440824/peds_2022060640.pdf
bv Endocrinoloav Research Centre user

stakeholders. It is our hope that this
CPG will further advance the
equitable care of children and
adolescents with this chronic
disease.

Il. APPROACH

Childhood obesity results from a
multifactorial set of socioecological,
environmental, and genetic
influences that act on children and
families. Individuals exposed to
adversity can have alterations in
immunologic, metabolic, and
epigenetic processes that increase
risk for obesity by altering energy
regulation.’”"*® These influences
tend to be more prevalent among
children who have experienced
negative environmental and SDoHs,
such as racism.?® Overweight and
obesity are more common in
children who live in poverty,
children who live in underresourced
communities,?? in families that have
immigrated,®* or in children who
experience discrimination or
stigma.zs‘32 As such, obesity does
not affect all population groups
equally.®® This fact highlights the
importance of understanding the
role of SDoHs** as well as the social
context of children and their
families in the etiology and
treatment of overweight and
obesity.

21,22

Children with overweight and
obesity benefit from health behavior
and lifestyle treatment, which is a
child-focused, family-centered,
coordinated approach to care,
coordinated by a patient-centered
medical home, and may involve
pediatricians, other pediatric health
care providers (such as registered
dietitian nutritionists [RDNs],
psychologists, nurses, exercise
specialists, and social workers),
families, schools, communities, and
health policy.3° Obesity is long-
lasting and has persistent and
negative health effects, attributable
morbidity and mortality, and social

and economic consequences that can
impact a child’s quality of life.>¢73°
Because obesity is a chronic disease
with escalating effects over time, a
life course approach to identification
and treatment should begin as

early as possible and continue
longitudinally through childhood,
adolescence, and young adulthood,

with transition into adult
care 36:39-41

A. Health Equity Considerations

It is not uncommon for the
differences in disease prevalence and
outcomes among population groups
to be described in terms of ethnicity,
race, gender, and/or age and for
these differences to be referred to as
“disparities.”** Disparity, however,
only defines differences between
groups without referring to inequities
that cause these differences among
populations (ie, “economic, civil-
political, cultural, or environmental
conditions that are required to
generate parity and equality”*).
Precisely because of the intertwining
of inequities throughout the life
course, health disparities can be
found from maternal pregnancy
outcomes through adolescence and,
as such, can have an inevitable
impact on childhood obesity.

This distinction between health
disparities and inequities is
particularly important when
considering chronic disease,
because: (1) obesity risk factors are
embedded in the socioecological and
environmental fabric of children’s
lives; and (2) there is a danger of
stigmatizing children with obesity
and their families on the basis of
race and ethnicity, age, and gender
based on the disparities of
outcome—with failure to recognize
the systemic challenges that cause
and maintain inequities.“'44

Inequities are often associated with
each other® and result in
disparities in obesity risk and
outcomes across the socioecological



spectrum. Importantly, they
represent neighborhood-,
community-, and population-level
factors that can be changed.*®
Inequities that promote obesity in
childhood can have a longitudinal
effect leading to disparities in adult
health and contributing to adult
obesity and chronic disease.*”

The AAP is dedicated to reducing
health disparities and increasing
health equity for all children and
adolescents.”® Attainment of these
goals requires addressing inequities
in available resources and systemic
barriers to quality health care
services for children with obesity.*?
To that end, “practice standards
must evolve to support an equity-
based practice paradigm” and
payment strategies must promote
this approach to care.?®

It is our hope that individual clinical
encounters with patients and families
will provide opportunities to “screen
and address the social, economic,
educational, environmental, and
personal-capital needs of the children
with obesity and their families.”*® In
addition, understanding the wider
determinants of the chronic disease
of obesity will enable pediatricians
and other PHCPs to “raise awareness
of the relevance of these social and
environmental determinants of
childhood obesity in their
communities.”*°

B. Racism

Racism as an SDoH has been defined
as a “system of structuring
opportunity and assigning value
based on the social interpretation of
how one looks (race) that unfairly
disadvantages some individuals and
communities (and) unfairly
advantages other individuals and
communities ... ”>*°! that “impacts the
health status of children, adolescents,
emerging adults and their families.”>?

Inequalities in poverty,
unemployment, and homeownership

4

attributable to structural racism have
been linked to increased obesity
rates.”® Racism experienced in
everyday life has also been associated
with increased obesity prevalence.>*
Youth with overweight and obesity
have been found to be at increased
risk not only for weight-based
harassment but also for sexual
harassment and harassment based on
race and ethnicity, socioeconomic
status (SES), and gender.”® In adults,
studies have found positive
associations between self-reported
discrimination and waist
circumference,”®>” visceral
adiposity,”® and BMI®” in both non-
Latino and Latino popula‘cions.59

C. Weight Bias and Stigma
Considerations

Individuals with overweight and
obesity experience weight stigma,
victimization, teasing, and bullying,
which contribute to binge eating,
social isolation, avoidance of health
care services, and decreased
physical activity.?®** Importantly,
internalized weight bias has been
associated with a negative impact on
mental health.®® Collectively, these
factors may adversely affect quality
of care, prevent patients with
overweight and obesity from
seeking medical care, and contribute
to worsened morbidity and
mortality, independent of excess
adiposity. 28434

Pediatricians and other PHCPs have
been—and remain—a source of
weight bias. They first need to
uncover and address their own
attitudes regarding children with
obesity. Understanding weight
stigma and bias, and learning how
to reduce it in the clinical setting,
sets the stage for productive
discussions and improved
relationships between families and
pediatricians or other PHCPs.
Acknowledging the multitude of
genetic and environmental factors
that contribute to the complexity of
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obesity is an important mitigator in
reducing weight stigma.®! Additional
actions that reduce weight stigma
include having appropriately sized
office furniture, using appropriate
capacity medical equipment,
ensuring that aesthetic and/or
instructional images posted in the
office are inclusive, and avoiding
stigmatizing language.?® Accordingly,
the CPG utilizes person-first
language (ie, using the term “child
with obesity, rather than “obese
child”) to avoid labeling the child.?®
This practice is consistent with
recommendations from the AAP and
other national organizations,
including the Academy of Nutrition
and Dietetics, the Obesity Society,
and the Obesity Action Coalition.®?

D. Adverse Childhood Experiences

Adverse childhood experiences
(ACEs) are negative experiences
caused by situations or events in the
lives of children and adolescents
that can pose threats to their
current and future physical and
mental health.®*®* These
experiences range from family
turmoil and violence to financial
hardship, loss of a parent, divorce,
abuse, and parental mental illness—to
name a few.®> ACEs have been
associated with obesity, both in
adulthood and in childhood.®®~%®
Children and adolescents who live in
poverty have a higher likelihood of
experiencing ACEs, but risk for ACEs
occurs at every income level.5>%° The
greater the number of ACEs a child or
adolescent experiences, the greater
the risk for obesity.”® The most
commonly cited mechanisms linking
ACEs to obesity are social disruption,
negative health behaviors, and
chronic stress response.””

Approach Summary

The recommendations in the CPG
are child-centric and not specific to
a particular health care setting and
are written to inform pediatricians
and other PHCPs about the standard
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of care for evaluating and treating
children with overweight and
obesity and related comorbidities.
To reflect the pediatrician’s and
PHCP’s individual relationship

with the child and family, the
Subcommittee refers to “evaluation”
(eg, for comorbidities) rather than
“screening.” It is anticipated that a
pediatrician’s or other PHCP’s
setting, training, and expertise may
moderate how elements of the CPG
are implemented. Helpful resources
can be found in accompanying
implementation materials.

Understanding the underlying
genetic, biological, environmental,
and social determinants that pose
risk for obesity is the bedrock of all
evaluation and intervention.
Allowing the family to have a safe
space to understand and process the
complexity of obesity and its
chronicity requires tact, empathy,
and humility. Achieving this goal
enables the patient and family to
gain the knowledge and
understanding needed to recognize
risk factors in their environment
and behaviors, to honor cultural
preferences, and to institute changes
independently as well as under the
guidance of a trusted and well-
trained advocate—such as
pediatricians and other PHCPs.

Finally, to emphasize important
goals of treatment—both improved
weight status and reduction or
elimination of comorbidities—the
Subcommittee uses the term
intensive health behavior and
lifestyle treatment (IHBLT) rather
than “intensive lifestyle or
behavioral modification” or “weight
management.” Additional definitions
are listed in the next section.

11l. DEFINITION OF TERMS

BMI: BMI is a measure used to
screen for excess body adiposity; it
is calculated by dividing a person’s
weight in kilograms by the square of
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height in meters. For children and
teens, BMI interpretation is age- and
sex-specific. A child’s BMI category
(eg, healthy weight, overweight) is
determined using an age- and sex-
specific percentile for BMI rather
than the BMI cut-points used for
adult categories.”?

Capacity-building: “Building
individual competencies and
technical expertise, strengthening
organizational capacities, and
enabling supportive structural
environments” to maintain or
improve health services
delivery.”3

Children with special health care
needs: Children with special health
care needs are those who have, or
who are at increased risk for, a
chronic physical, developmental,
behavioral, or emotional condition
and who also require health and
related services of a type or amount
beyond that required by children
generally.”*

Chronic care model: The chronic
care model identifies essential
elements of a health care system
that encourage high-quality chronic
disease care: the community; the
health system; self-management
support; delivery system design;
decision support, and clinical
information systems.”®

Chronic disease: The Centers for
Disease Control and Prevention
(CDC) defines chronic diseases
broadly as “conditions that last

1 year or more and require ongoing
medical attention or limit activities
of daily living or both.””® Obesity is
a chronic disease that results in
altered anatomy, physiology, and
metabolism—all of which adversely
affect the physical and mental health
trajectory of children and
adolescents.”” The Obesity Medicine
Association defines obesity as a
“chronic, relapsing, multifactorial,
neurobehavioral disease, wherein an

increase in body fat promotes
adipose tissue dysfunction and
abnormal fat mass physical forces,
resulting in adverse metabolic,
biomechanical, and psychosocial
health consequences.””®

Comprehensive obesity treatment:
Comprehensive obesity treatment
(COT) (Fig 1) includes”®®°:

e Providing intensive, longitudinal
treatment in the medical home

e Evaluating and monitoring child
or adolescent for obesity-related
medical and psychological
comorbidities

e Identifying and addressing social
drivers of health

e Using nonstigmatizing approaches
to clinical treatment that honor
unique individual qualities of each
child and family

e Using motivational interviewing
that addresses nutrition, physical
activity, and health behavior
change using evidence-based
targets for weight reduction and
health promotion

e Setting collaborative treatment goals
not limited to BMI stabilization or
reduction; including goals which
reflect improvement or resolution
of comorbidities, quality of life,
self-image, and other goals related
to holistic care

e Integrating weight management
components and strategies across
appropriate disciplines, which
can include intensive health
behavior and lifestyle treatment,
with pharmacotherapy and
metabolic and bariatric surgery if
indicated

e Tailoring treatment to the ongoing
and changing needs of the individual
child or adolescent, and the family
and community context

Comprehensive patient history: A
comprehensive patient history
includes a review of systems; family
history; history of present illness;



and appropriate nutritional, physical
activity, and psychosocial history.

Family-based treatment: Family-
based treatment centers on the

role of family at each stage of child
development, includes consideration of
the family’s critical role in supporting
child health, and understands the unique
contextual elements that affect the patient
and family and influence treatment.

Intensive health behavior and
lifestyle treatment: IHBLT educates
and supports families in nutrition
and physical activity changes that
improve weight status and
comorbidities and promote long-
term health. IHBLT is most often
effective when it occurs face-to-
face, engages the whole family,
and delivers at least 26 hours of
nutrition, physical activity, and
behavior change lessons over 3 to
12 months. IHBLT is foundational
to COT and should continue
longitudinally. It should be
provided in conjunction with
pharmacotherapy and metabolic
and bariatric surgery if these
treatments are indicated. IHBLT
may be available in the form of a
defined program and may be
offered in pediatrician and other
PHCP offices, medical centers or
health systems, or in partnership
with community organizations.

Longitudinal care: Care provided
by a group of health care
professionals who monitor a
patient’s weight and other health
indicators over a length of time
sufficient to be associated with
health improvements. Longitudinal
care is continuous and coordinated
and should include a plan for
transition into adulthood.

Overweight and obesity: Overweight
is defined as a BMI at or above the
85th percentile and below the 95th
percentile for children and teens of
the same age and sex. Obesity is
defined as a BMI at or above the
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95th percentile for children and
teens of the same age and sex.

Pediatricians and other pediatric
health care providers: For the
purpose of this CPG, pediatricians
and other pediatric health care
providers refers to a qualified
primary or tertiary care medical
provider operating within their
scope of practice and providing
clinical care to children and
adolescents. Examples include
physicians, nurse practitioners, and
physician assistants. (This document
also refers to dietitians, licensed
psychologists, exercise specialists,
and other health care professionals
who are not practicing medicine in
the same manner.)

Pediatric medical home: The
“pediatric medical home” delivers
accessible, continuous, comprehensive,
patient- and family-centered,
coordinated, compassionate, and
culturally effective health care. In this
venue, well-trained pediatric physicians
known to the child and family deliver
or direct primary medical care®!

Pediatric obesity specialist or
clinician with expertise: Pediatric
obesity specialists and clinicians
with expertise are health care
professionals with additional
training in pediatric obesity
medicine. Training may take the
form of certification programs
specific to obesity, fellowship, or a
focus during specialty training, such
as within endocrinology or
gastroenterology specialty training.
It may also take the form of an
informal apprenticeship combined
with professional workshops. For
the purposes of this document, such
training occurs within the context of
recognized health care professional
organizations.

Person-first language: According

to the CDC, person-first language
emphasizes the individual, not their
disabilities.?* Hence, this CPG describes
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“children with obesity” or “adolescents
with overweight,” not “obese children”
and/or “overweight adolescents.”

Severe obesity: The expanded
definition of “severe obesity” includes
Class 2 and Class 3 obesity.®3

e (lass 2 obesity (=120% to
<140% of the 95th percentile) or
a BMI = 35 kg/m? to <39 kg/m?,
whichever is lower based on age
and sex

e (lass 3 obesity (=140% of the 95th
percentile) or BMI = 40 kg/m?,
whichever is lower based on age
and sex

Social determinants of health
(SDoHs): SDoHs are the conditions
in the environments where people
are born, live, learn, work, play,
worship, and age that affect a wide
range of health, functioning, and
quality-of-life outcomes and risks.
SDoHs can be grouped into 5
domains: economic stability,
education access and quality,
neighborhood and built
environment, and social and
community context.2848°

Treatment intensification:
Treatment intensification occurs
through increased frequency of
contact, increased length of
treatment, or other means of
increasing the dose of treatment.
Treatment intensification could
include additional health care
professionals and/or additional
methods, such as physical therapy,
psychotherapy, medical nutrition
therapy, pharmacotherapy, or
metabolic and bariatric surgery.

IV. METHODOLOGY

A. Subcommittee Process and
Support

In 2017, the CDC supported the
AAP’s Institute for Healthy Child
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Weight (the Institute) to conduct an
evidence review of obesity treatment
and obesity-related comorbidities. The
Institute identified a methodologist
and convened an evidence review
committee consisting of pediatricians
and researchers with expertise in
pediatric obesity etiologies, diagnosis,
and management. This committee,
which met regularly in 2018 to 2019,
followed established methods
(elaborated on below) to create 2 TRs,
which capture the evidence review
committee’s findings and detail the
search criteria, systematic review
process, and research history. One TR
is on overweight and obesity
treatment (https://doi.org/10.1542/
peds.2022-060643) and the second is
on overweight and obesity
comorbidities (https://doi.org/
10.1542 /peds.2022-060643).

Staff from the Institute and the
AAP’s Council on Quality
Improvement and Patient Safety
formed a CPG writing
Subcommittee, comprising the
methodologist and several
evidence review committee
members; a range of pediatric
primary and tertiary care
providers; behavioral health,
nutrition, and public health
researchers; a pediatric surgeon;
medical epidemiologists from the
CDC Division of Nutrition, Physical
Activity and Obesity; an
implementation scientist; a parent
representative; and a
representative from the AAP
Partnership for Policy
Implementation. Most
Subcommittee members also have
other national organization
affiliations relevant to pediatric
overweight and obesity.

The Subcommittee members were
identified by the AAP and met
regularly in 2019 and 2020 and
virtually thereafter. Members were
assigned sections and met virtually
to complete their sections. Sections
were reviewed by the chair or
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cochair and outstanding issues were
resolved by group consensus. The
parent member was an at-large
member of all the writing groups
and reviewed each section.
Members’ potential conflicts of
interest were identified and
considered; no conflicts prevented
Subcommittee members from
participating in the CPG
development process.

B. Scope of the Review

This review was designed to answer
2 overarching key questions (KQs).
KQ1 was: “What are effective
clinically based treatments for
pediatric obesity?” KQ2 was: “What
is the risk of comorbidities among
children with obesity?”

The Subcommittee developed this
focus based on the needs of
pediatricians and other PHCPs and
the evidence required to inform the
future development of clinical
practice guidelines. The review did
not attempt to address treatment
strategies for comorbidities

(eg, hypertension [HTN], sleep
apnea, type 2 diabetes mellitus
[T2DM)]), as other guidelines and
reviews are available to guide such
treatment.?¢~%°

B.1. Rationale for KQ1: Intervention
Studies

Pediatricians and other PHCPs are a
trusted source of health information
for parents, including on issues
related to nutrition and physical
activity, which are key components
of obesity prevention and treatment.
To meet this need, pediatricians and
other PHCPs need to know the
strategies that have high-quality
evidence for effectiveness in
preventing and treating obesity.
Additionally, pediatricians and other
PHCPs need guidance on which
treatments are effective for their
population and how to leverage
available resources for obesity
treatment efforts.

B.2. Rationale for KO2: Comorbidity
Studies

Previous recommendations have
included assessments of
comorbidities, including HTN,
dyslipidemia, glucose, fatty liver
disease, and others. It is not clear
whether these assessments lead to
improved treatment strategies or
outcomes. Additionally, it is not
clear whether conducting these
assessments would result in an
adverse outcome. We examined
specific conditions that were
previously recommended or that
would reasonably require screening:
dyslipidemia, HTN, diabetes, fatty
liver disease, depression, sleep
apnea, and asthma. This is not
intended to be a comprehensive list
of all conditions comorbid with
obesity but represents those most
common and for which screening is
potentially helpful.

C. Search Strategy

The Evidence Review Subcommittee
searched PubMed and CENTRAL
(for trials). The initial search was on
April 6, 2018, and an additional
search was conducted to update the
review, covering the time period
April 7, 2018 through February 15,
2020. Both searches followed the
same procedures, which are
described below.

The Subcommittee combined the
searches for both KQ1 and KQ2
because of their significant overlap to
more efficiently review studies.
Because the focus was on interventions
that are relevant to primary care, the
Subcommittee did not search other
discipline-specific databases, such as
ERIC or Psyclnfo.

The Subcommittee searched for
studies of children or adolescents,
with a focus on overweight, obesity,
or weight status; involving
pediatricians, other pediatric health
care providers, health care, or other
treatment or screening (KQ1); and



examining common comorbidities
(KQ2). For both questions, the
Subcommittee limited only using
key words, not filters, to ensure the
inclusion of the newest studies that
had not yet been fully indexed. No
date limits were placed on searches.
In practice, this meant the
Subcommittee reviewed studies
from 1950 to 2020, although fewer
than 2% of the studies were from
before 1980.

The complete search strategies are
included in Appendix 2 of the
accompanying TRs (https://doi.org/
10.1542 /peds.2022-060642 and
https://doi.org/10.1542 /peds.2022-
060643).

D. Inclusion Criteria

D.1. Inclusion Criteria Common to All
Studies

All studies were required to include
children ages 2 to 18 years. Studies
could also include young adults up
to age 25, if this population was
stratified from older adult
participants, as long as children
younger than 18 years were also
included in the study. Children could
have other conditions (eg, asthma),
as long as these conditions were not
known to cause obesity, or be taking
medications (eg, steroids) other
than those known to be significantly
obesogenic. Conditions known to
cause obesity, such as Prader-Willi
syndrome, obesogenic medication
(eg, antipsychotics), or known
genetic mutations associated with
obesity (eg, melanocortin 4 receptor
[MC4R]) were excluded.

All studies had to originate from
Organization for Economic
Cooperation and Development
member countries and be available
in English.

The race distribution of the samples
is reported in the accompanying
technical report evidence overview
(Appendix 5 in TRs [https://doi.org/
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10.1542/peds.2022-060642 and
https://doi.org/10.1542/
peds.2022-060643]) to assist in in-
terpretation of evidence within a
health equity framework. The tech-
nical report authors notated in the
“special populations” section of Ap-
pendix 5 when each study specifi-
cally focused on a lower-resourced
population, as well as race and eth-
nicity distributions for all studies.

D.2. Inclusion Criteria for KQ1
(Intervention Studies)

The primary aim of the intervention
studies had to be examination of an
obesity prevention (intended for
children of any weight status) or
treatment (intended for children
with overweight or obesity)
intervention. The primary intended
outcome had to be obesity, broadly
defined, and not an obesity
comorbidity. Studies of obesity
interventions that reported other
outcomes were included.

Interventions could involve any
approach, including screening,
counseling, medically managed
weight loss, pharmaceutical
treatment, or surgery. Regardless of
the intervention components, there
had to be some level of outpatient
clinical involvement in the
treatment (ie, not just referral to an
outside program), such as screening
or a clinic follow-up appointment.
Interventions that occurred
completely outside the scope of
health care were excluded. For
example, school-based obesity
prevention programs or community-
based activity programs with no
pediatrician or other pediatric
health care provider involvement
were excluded.

The Subcommittee did not limit the
search by study design but did
report experimental and
nonexperimental studies separately.
Although nonexperimental designs
were included, all studies had to
have a relevant comparison group to
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be included in the TR on
interventions (https://doi.org/
10.1542/peds.2022-060642).

D.3. Inclusion Criteria for KQ2 (Comorbidity
Studies)

The Subcommittee included studies
that had a primary aim of
comparing comorbidities among
those with and without obesity or
by severity of obesity. Obesity and
the comorbidity had to be measured
contemporaneously to reflect the
practice of clinical screening.
Obesity had to be categorized using
a BMI-based measure into accepted
categories (ie, healthy weight,
overweight, class 1 obesity, class 2
obesity, class 3 obesity). These
categories could be based on
percentiles or z-scores and could
use the distributions relevant to the
studied population (eg, World
Health Organization [WHO] or the
CDC).2192

All studies had to include 1 or more
of the following comorbidities:
lipids, blood pressure (BP), HTN,
liver function, glucose metabolism,
obstructive sleep apnea (0SA),
asthma, or depression. These were
chosen based on known associations
with weight and potential for
screening in the primary care
setting.

The complete inclusion criteria are
included in Appendix 3 of the
accompanying TR on comorbidities
(https://doi.org/10.1542 /peds.
2022-060643).

E. Review Process

The Subcommittee used Covidence to
manage the review process (https://
www.covidence.org/). Covidence is a
program for online collaboration and
management of systematic reviews.
All abstracts were reviewed by

2 independent reviewers on the
Subcommittee, who assessed the
study’s inclusion in the full-text
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Treatment Experience of Obesity as a Chronic Disease

Patient & Family & PCP/PHCP
Partnership

FIGURE 1

Longitudinal Non-Stigmatizing Care Coordinated Patient Centered Treatment Across Lifespan
Shared decision making with patient and family
Culturally competent care
Treatment coordinated in the medical home
Transition planning

Structural and Contextual Factors
That Impede and Influence
Health and Treatment

Access to Care

Weight Bias and Stigma
Obesogenic Environments
Adverse Child Experiences
Racism

Health Inequities

Treatment intensity &
support vary to address
relapsing & remitting nature
of obesity as a chronic
disease

Treatment experience of obesity as a chronic disease (this figure illustrates how longitudinal care is important to help address this chronicity and to ad-
dress and buffer the social and contextual factors that influence a person’s health).

review process. All conflicts were
discussed and resolved. Articles
excluded at this stage were assigned
an exclusion reason, with a hierarchy,
which is shown in Appendix 4 of the
accompanying TRs (https://doi.org/
10.1542/peds.2022-060642 and
https://doi.org/10.1542 /peds.2022-
060643).

F. Data Extraction and Quality
Assessment

All articles deemed to meet criteria
for full text inclusion were
categorized into different data
extraction strategies. Randomized
trials were given a quality
assessment using the Cochrane Risk
of Bias tool. The Subcommittee
decided not to limit studies based on
the study quality, because many of
them did not reach “high-quality”
status (ie, at low risk of bias for most
or all domains in the Cochrane Risk
of Bias Assessment) using any of the
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tools. This occurred largely because
studies consisted primarily of
behavioral interventions without the
possibility of blinding.

All studies, regardless of group, were
fully extracted by 2 reviewers, and
conflicts were discussed and resolved.
Intervention studies were categorized
into 5 groups for data extraction.

F1. Group 1 Extraction

Group 1 articles included
randomized trials of diet or
“lifestyle” interventions. Extraction
of these articles included:
sponsorship or funder, design,
population information, provider
type, detailed intervention
strategies and intensity, and BMI-
based outcomes. The Subcommittee
also identified outcomes other than
BM], including lipids, glucose
metabolism, BP, other laboratory
values, other obesity measures,

psychosocial outcomes, mental
health, behaviors, and other
outcomes (primarily parent BMI
and child cardiovascular fitness).

The Subcommittee categorized the
intensity of interventions in a manner
consistent with the US Preventive
Services Task Force (USPSTF) to
allow for comparisons with its
findings, into interventions with a
dose (number of hours) of <5 hours;
5 to 25 hours; 26 to 51 hours; and 52
or more hours. All interventions
occurred over less than 1 year. The
Subcommittee conducted quality
assessment for group 1 articles.

F2 Group 2 Extraction

Group 2 articles included
randomized controlled trials of
pharmaceutical treatments. Similar
information as above was extracted,
using a brief description of the
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treatment and no categorization of
intensity. These articles also
received a quality assessment.

£3. Groups 3 Through 5 Extraction

i) Groups 3 Through 5 Articles Group
3 articles included nonrandomized
comparative studies of diet and
“lifestyle” treatments, group 4
articles included nonrandomized
comparative studies of
pharmaceutical treatment, and
group 5 articles included any
surgical studies.

Because of small numbers, the
Subcommittee combined randomized
and nonrandomized surgical studies.
Brief treatment descriptions and BMI-
related outcome data were extracted
from these, but the Cochrane Risk of
Bias tool was not used because these
were observational designs.

F4. KQ2 Extraction (Comorbidity Studies)

All studies were extracted by 2
reviewers who reported prevalence
of comorbidities or mean values of
laboratory parameters by weight
classification. The Subcommittee
included healthy weight, overweight,
class 1 obesity, class 2 obesity, and
class 3 obesity.

Because all classes of obesity
severity were not always reported
in the studies, these classes may
include higher groups. For example,
reporting of =95th percentile would
only be considered class 1 obesity,
although children at higher levels
may be included. (See the TR for a
detailed description of the KQ1
extraction procedures.)

G. Data Synthesis and Analysis

The Subcommittee’s primary
method of data synthesis was
narrative. To allow broad inclusion,
the Subcommittee did not limit to
specific designs or measures that
would facilitate meta-analysis. The
Subcommittee has reported on
studies in each group based on their
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Aggregate Benefit or Harm Benefit and Harm
Evidence Quality Predominates Balanced
Level A
Intervention: well designed and conducted
trials, meta-analyses on applicable Strong
populations recommendation
Diagnosis: independent gold standard
studies of applicable populations
Weak

Level B

Trials or diagnostic studies within minor
limitations; consistent findings in from
multiple observational studies

Level C

Single or few observational studies or
multiple studies with inconsistent findings
or major limitations

Level D
Expert opinion, case reports, reasoning
from first principles

(based on low quality

recommendation
(based on balance of

Moderate benefit and harm)

recommendation

Weak

recommendation No

recommendation

evidence) may be made

Level X

Exceptional situations in which validating
studies cannot be performed, and there is a
clear preponderance of benefit or harm

recommendation

Strong
recommendation

Moderate

FIGURE 2
Grading matrix.

type and design and has reported
findings for outcomes other than BML

The AAP policy statement, “Classifying
Recommendations for Clinical Practice
Guidelines,” was followed in
designating aggregate evidence
quality levels for the available
evidence (Fig 2).>* The AAP policy
statement is consistent with the
grading recommendations advanced
by the University of Oxford Centre for
Evidence-Based Medicine.

Evidence grades were determined
based on the grading matrix in

Fig 2. Although we included both
trials and observational studies in
the technical reports, they are
reviewed separately. Study design
was considered in the aggregate
evidence quality grades, as indicated
by the matrix. We did not explicitly
use risk of bias scores, but this
information was available and used
in the Subcommittee’s final
assessment.
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The Subcommittee reached consensus
on the evidence, which was then used
to develop the clinical practice
guideline’s KASs. When the scientific
evidence was at least “good” in quality
and demonstrated a preponderance of
benefits over harms, the KAS provides
a “strong recommendation” or
“recommendation.” Clinicians should
follow a strong recommendation
unless a clear and compelling
rationale for an alternative approach
is present; clinicians are prudent to
follow a recommendation but are
advised to remain alert to new
information and be sensitive to
patient preferences (Fig 2).

Integrating evidence quality appraisal
with an assessment of the anticipated
balance between benefits and harms
leads to a designation of a strong
recommendation, recommendation,
option, or no recommendation. Once
the evidence level was determined,

an evidence grade was assigned.

AAP policy stipulates that the evidence
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supporting each KAS be prospectively
identified, appraised, and summarized,
and an explicit link between quality
levels and the grade of
recommendation must be defined.

Possible grades of recommendations
range from “A” to “D,” with “A”
being the highest:

Grade A: consistent level A studies;
Grade B: consistent level B or
extrapolations from level A studies;

e Grade C: level C studies or
extrapolations from level B or
level C studies;

e Grade D: level D evidence or
troublingly inconsistent or incon-
clusive studies of any level; and

e Level X: not an explicit level of
evidence as outlined by the Centre
for Evidence-Based Medicine. This
level is reserved for interventions
that are unethical or impossible to
test in a controlled or scientific
fashion and for which the prepon-
derance of benefit or harm is over-
whelming, precluding rigorous
investigation.

When it was not possible to identify
sufficient evidence, recommendations
are based on the consensus opinion of
the Subcommittee members.

VI. EPIDEMIOLOGY OF CHILDHOOD AND
ADOLESGENT OBESITY

A. Prevalence of Childhood Obesity

Obesity is a common, complex, and
often persistent chronic disease
associated with serious health and
social consequences.”* Childhood
obesity is typically defined as having a
BMI of =95th percentile for age and
sex.”® Severe obesity is defined as BMI
= 120% of the 95th percentile for age
and sex. The percentage of US
children and adolescents affected by
obesity has more than tripled from
5% in 1963 to 1965 to 19% in 2017
to 2018.% In 2017 to 2018, the rise in
obesity prevalence slowed in children
younger than 6 years of age, but
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increases continued among certain
populations, including adolescents and
non-Hispanic Black and Mexican
American youth.* A predictive
epidemiologic model estimates that if
2017 obesity trends hold, 57% of
children aged 2 to 19 years will have
obesity by the time they are

35 years of age, in 2050.%¢

Obesity prevalence increases with
increasing age.3 For example, in
2015 to 2016, the prevalence of
obesity in children aged 2 to

5 years, 6 to 11 years, and 12 to

19 years was 13.9%, 18.4%, and
20.6%, respectively.> Among
children younger than 6 years, there
were no significant trends in obesity
from 1999 to 2018 for those 2
through 5 years of age.* For
children 6 through 11 years of age,
significant trends in obesity show an
increased prevalence from 15.8% in
1999 to 2002 to 19.3% in 2015 to
2018.* Similarly, among adolescents
12 through 19 years, trends show
increased obesity in the same time
period from 16.0% to 20.9%.* The
proportion of children and youth 2
to 19 years of age with severe
obesity increased from 4.9% in
1999 to 2000 to 7.9% in 2015 to
2016.%°° The prevalence of severe
obesity in youth 12 to 19 years of
age in 2015 to 2018 was 7.6%.*

The COVID-19 pandemic has
significantly affected the lives and
routines of children and adolescents.
In 1 analysis, the pandemic period
was associated with a doubling in
the rate of BMI increase compared
with the prepandemic period.®”
Obesity prevention and management
efforts should routinely include
health care provider screening for
BM], food security, and social
determinants of health and
increased access to evidence-based
pediatric weight management
programs and food assistance
resources to mitigate such effects in
the future.’’

Disparities exist among children and
youth with obesity, including, but
not limited to, lower level of
parental education, lower income,
less access to healthier food options
and safe and affordable physical
activity opportunities, and higher
incidence of ACEs.”®%%% For
example, among 5345 children 6 to
9 years of age, those whose parents
had lower levels of education had a
greater odds of having obesity
compared with children whose
parents had higher levels of
education (odds ratio: 1.78; 95%
confidence interval [CI]: 1.36 to
2.32).1%° A cross-sectional analysis of
111799 children in Massachusetts at
the school district level showed that
for every 1 percentage point increase
in the proportion of children with
low SES, there was a 1.17 percentage
point increase in the prevalence of
obesity.lo1 Furthermore, children
with disabilities, including those with
intellectual disabilities, are at higher
risk for developing obesity than their
peers without disabilities.®?

Finally, among 43 864 children and
adolescents aged 10 to 17 years old,
the presence of 2 or more early
ACEs was associated with an
increased odds of obesity later in
childhood and adolescence (odds
ratio: 1.21; 95% CI: 1.02 to 1.44).'%3
Together, these disparities highlight
the burden of obesity in children
from families of lower SES and the
need to provide strategies to
minimize these inequities.

Disparities also exist in obesity
prevalence across ethnic and racial
groups. In 2015 to 2018, non-
Hispanic Black children and Mexican
American youth 6 to 11 years of age
had a higher prevalence of obesity
compared with non-Hispanic white
children (22.7% and 28.2% vs
15.5%, respectively).* An analysis of
the Indian Health Services National
Data Warehouse showed that in
2015, the prevalence of overweight



and obesity in American Indian and
Alaska Native (AI/AN) children and
adolescents was 18.5% and 29.7%,
respectively.'®*

Among children 2 to 5 years of age
from lower-income families enrolled
in the Special Supplemental
Nutrition Program for Women,
Infants, and Children program,
recent analyses indicate a modest
but significant decline in obesity
prevalence from 2010 (15.9%) to
2018 (14.4%).1°¢ Among these
children, obesity prevalence ranged
across states from 8.5% to 20.2%;
disparities persisted by race and
ethnicity despite changes in
prevalence over time.'°®

In addition, children and youth with
special health care needs (CYSHCN)
have a higher prevalence of obesity
and lower levels of physical activity
compared with children having typical
growth and development.'?¢-1%8
Among CYSHCN, a metanalysis of
studies of adolescents with intellectual
disabilities found a pooled odds ratio
of obesity of 1.80 compared with
adolescents with typical
development.'%?

B. Impact of Obesity in Childhood

Children with obesity commonly
become adolescents and adults with

obesity; severe obesity during
adolescence increases the risk for
severe obesity during young
adulthood.!®*'1° BMI levels strongly
track throughout childhood and
adolescence and are predictive of
high adult BML.'*°

Obesity puts children and adolescents
at risk for serious short- and long-
term adverse health outcomes later in
life, including cardiovascular disease,
including HTN; dyslipidemia; insulin
resistance; T2DM; and nonalcoholic
fatty liver disease (NAFLD),33%6111-113
Additionally, prediabetes in youth
with obesity, compared with youth
with normal weight, has been
associated with elevated systolic blood
pressure and low-density lipoprotein,
and lower insulin sensitivity.'**

In addition to physical and
metabolic consequences, obesity in
childhood and adolescence is
associated with poor psychological
and emotional health, increased
stress, depressive symptoms, and
low self-esteem.'*® Several studies
have determined that children of
some racial and ethnic groups have
a greater prevalence of
comorbidities associated with
childhood obesity, including HTN,
T2DM, hypercholesterolemia, and
depression, compared with non-
Hispanic white children.*¢2°

Obesity in childhood and
adolescence is associated with
health care utilization and costs. For
example, the most common primary
conditions that cooccur with a
secondary diagnosis of obesity and
may increase costs and utilization
include pregnancy, mood disorders,
asthma, and diabetes.?* A modeling
study has estimated that the total
lifetime medical costs for 10-year-
olds with lifelong obesity to be in
the range of $9.4 to $14 billion for
that cohort alone.'??

Tracking obesity across the lifespan
underscores the importance of
primary and secondary prevention
and treatment efforts early in life.
These efforts include evaluating for
obesity using BMI; identifying
children at high risk and adolescents;
providing or referring to evidence-
based obesity trea