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Position Statement
It is the position of the Academy of
Nutrition and Dietetics that children and
adolescents with overweight or obesity
should receive multi-component, cultur-
ally appropriate interventions with family
involvement and nutrition counseling
from an RDN. RDNs should use appro-
priate screening and assessment methods
that address weight and mental health
status; use inclusive language; and work
within their scope of practice to provide
nutrition assessment and tailored in-
terventions that leverage new technology
to improve health outcomes.
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ABSTRACT
This Academy of Nutrition and Dietetics Position Paper describes current evidence on multi-component interventions with nutrition to
treat pediatric overweight and obesity and discusses implications for RDNs. An umbrella review of eight systematic reviews provides
evidence that multi-component interventions that include nutrition improve body mass index z-scores in all ages and in a variety of
settings. More evidence is needed regarding appropriate body mass index measures to track weight and health status changes in
children and adolescents with overweight and obesity. Current evidence indicates that multi-component interventions that include
nutrition do not negatively impact psychosocial outcomes, but research on long-term outcomes is needed. Evolving technology and
societal circumstances have created opportunities to provide innovative, collaborative, and engaging interventions through telehealth.
RDNs specializing in pediatric overweight and obesity treatment play a crucial role in providing a wide range of evidence-based in-
terventions in a variety of settings. These skills are important for tailoring treatment to each child or adolescent while accounting for
community and societal factors, which can lead to improved health across the lifespan.
J Acad Nutr Diet. 2022;122(4):848-861.
T IS THE POSITION OF THE ACAD-
I emy of Nutrition and Dietetics that
children and adolescents with
overweight or obesity should

receive multi-component, culturally
appropriate interventions with family
involvement and nutrition counseling
from an RDN. RDNs should use
appropriate screening and assessment
methods that addressweight andmental
health status; use inclusive language;
and work within their scope of practice
to provide nutrition assessment and
tailored interventions that leverage new
technology to improve health outcomes.
Pediatric overweight and obesity

continues to be a significant problem in
the United States. Prevalence of pedi-
atric obesity in 2017e2018 was 19.3%,
affecting 14.4 million children and ad-
olescents. Prevalence is higher among
children who are Hispanic and non-
Hispanic Black, and in families with
lower- and middle-incomes.1 Obesity is
associated with significant short- and
long-term health problems, including
cardiovascular disease, type 2 diabetes,
depression, and other mental health
issues.2 Pediatric obesity is associated
with higher hospitalization costs when
it is a primary or secondary diagnosis3

and directly increases lifetime medical
costs compared with youth without
overweight or obesity.4

The contributors to pediatric over-
weight and obesity are multifactorial,
creating complex challenges for
ª 2
treatment. No single effective treat-
ment strategy exists, and the in-
terventions that have proven effective
are often expensive, have varied reim-
bursement rates, and may not be
effective for or available to all pediatric
individuals. Weight bias and stigma are
significant barriers to pediatric weight
management. Nutrition, physical ac-
tivity, and mental health interventions
are integral components of pediatric
obesity treatment. Registered dietitian
nutritionists (RDNs) are uniquely posi-
tioned to work directly with pediatric
individuals and their families, develop
innovative approaches and collabora-
tions with other health care providers
and community members, and direct
research and advocacy efforts.

In 2013, the Academy of Nutrition
and Dietetics (Academy) published a
Position Paper on prevention and
treatment of pediatric overweight and
obesity.5 That Position Paper has since
expired, necessitating re-examination
of the literature and current topics of
interest or uncertainty in the field of
pediatric overweight and obesity
treatment. Prevention of pediatric
022 by the Academy of Nutrition and Dietetics.



Table 1. Comparison of weight status categories according to BMIa z-score and
%BMIp95b

Metric Overweight
Obesity
(Class 1)

Severe obesity
(Class 2)

Severe obesity
(Class 3)

BMI z-score23 �1.04 SDc �1.64 SD �2.33 SD —

%BMIp9521,24 BMI 85th-95th

percentile
BMI 100%-119%

of the 95th

percentile

BMI 120%-139%
of the 95th

percentile

BMI �140% of
the 95th

percentile

aBMI ¼ body mass index.
b% BMIp95 ¼ percentage of 95th percentile for body mass index.
cSD ¼ standard deviation.
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overweight and obesity is addressed in
a separate position paper.

POSITION FOCUS
The objective of this Position Paper is
to examine current evidence on multi-
component interventions that include
nutrition to treat pediatric overweight
or obesity and to discuss practice im-
plications for RDNs. Specific topics
addressed include:

� BMI Measures for Nutrition
Assessment

� Effect of Multi-Component
Weight Management In-
terventions with Nutrition on
Cardiometabolic Outcomes

� Effect of Multi-Component
Weight Management In-
terventions with Nutrition on
Psychosocial Outcomes

� Family-Based Weight Manage-
ment Interventions

� Weight Management Interven-
tions with Nutrition Delivered
Through Electronic Devices or via
Interactive Remote Encounters

� Considerations for Multi-
Component Weight Manage-
ment Interventions with Nutri-
tion Delivered to Specific Groups

� Reimbursement
� Implications of the COVID-19

Pandemic on Pediatric Weight
Management Interventions

POSITION PAPER DEVELOPMENT
PROCESS
Academy Position Papers are based on
systematic reviews (SRs).6 A recent
scoping review identified a wide range
of current and relevant SRs examining
the effect of multi-component in-
terventions with nutrition to treat pe-
diatric overweight and obesity.7

Therefore, to address the broad and
complex nature of pediatric weight
management, an umbrella review, also
called an overview of SRs, was con-
ducted. Methods adhered to those out-
lined by the Cochrane Collaboration for
overviews of SRs.8 Research questions
were created by expert panel members
to address topics requiring clarification
in pediatric overweight and obesity
treatment. A detailed description of
methods can be found on the Evidence
Analysis Library website.9

Systematic reviews were eligible for
inclusion if they were published from
January 2017 to February 2021, searched
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at least two databases, and assessed risk
of bias of included studies. Pediatric
patients and clients (collectively
referred to as patients in this Position
Paper) were required to be 2 to 17 years
of age with overweight (�85th and
<95th percentile for BMI for age and sex)
or obesity (�95th percentile for BMI for
age and sex).10 Certainty of evidence
(level of confidence in the evidence)
was obtained directly from the SRs or
was determined using the Grades of
Recommendation, Assessment, Devel-
opment and Evaluation (GRADE)
method.8,11 Evidence was graded as
“HIGH,” “MODERATE,” “LOW,” or “VERY
LOW.” Risk of bias of each SR was
assessed using the AMSTAR2 tool.12

Systematic reviews that assessed cer-
tainty of evidence were prioritized over
those that did not ascertain certainty of
evidence. For each section, a conclusion
statement summarizing the evidence is
described in bold text.
BMI Measures for Nutrition
Assessment
In pediatric individuals 2 to 17 years of
age with overweight or obesity, three
SRs reported multi-component weight
management interventions with nutri-
tion reduced BMI z-scores compared
with controls, but effects were small.13-
15 No SRs reported 95th percentile for
BMI (%BMIp95) as an outcome of in-
terest. Therefore, evidence certainty
was UNGRADED.

Implication for Practitioners.
Historically, BMI z-score has been
widely used as the accepted metric to
evaluate change in weight status over
time, including among children and
adolescents with overweight and
obesity. BMI z-score is defined as BMI
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transformed into the number of stan-
dard deviations (SD) above or below
the mean population BMI for age and
sex.16 A decrease in BMI z-score of at
least 0.5 SD over 0 to 6 months of
treatment or 0.6 SD over 6 to 12
months of treatment may be associated
with a clinically relevant reduction in
percent body fat.17

However, growing evidence and
consensus among experts in the field of
pediatric weight management suggest
that evaluating change in BMI z-score
may lead to erroneous conclusions,
particularly when applied to those in
early childhood and older adolescents
with severe obesity.18-22 For example,
in a sample of >30,000 participants 2
to 19 years of age, participants with
very high BMIs had variable BMI z-
scores according to age, even though
there was no change in weight status
relative to the Centers for Disease
Control and Prevention (CDC) 95th

percentile for BMI (%BMIp95).18,21

Based on these findings, it was recom-
mended that very high BMI values
should be expressed relative to the CDC
95th percentile, particularly in studies
that evaluate obesity interventions.
Comparison of BMI z-score23 and %
BMIp9521,24 according to weight status
categories are described in Table 1.
Recent studies on pediatric obesity in-
terventions have reported weight sta-
tus changes using %BMIp95,25-28 along
with other BMI outcome metrics (eg,
percentage distance of a child’s BMI
from the median BMI for age and
sex).28 As a result, BMI z-score is no
longer viewed as an outcome measure
that is generalizable for use across the
age span because of the issues raised
for those with severe obesity.

Further investigation of alternative
BMI outcome metrics are currently
EMY OF NUTRITION AND DIETETICS 849



� Macronutrient-balanced, portion controlled,33-36 with an emphasis on promoting intake of high-fiber foods, such as fruits,
nonstarchy vegetables, and whole-grain products to help manage hunger37,38

� Reduced glycemic load35,39

� Calorie-defined plan40,41

� Unbalanced macronutrient (eg, high protein, low carbohydrate, or low-fat)42-44

� Mediterranean diet45 (ages 12 and older)
� DASHb—Child 1 version46,47

� Meal replacement48

� Mindful eating (self-regulation of stomach hunger/satisfaction/fullness; identifying nonstomach hunger triggers for
eating (eg, emotional eating); slowing down the rate of eating and savoring what is eaten)49,50

� Healthy Nutrition Guidelines targeting specific changes in eating habits (eg, reducing intake of sugary drinks; establishing
a regular meal and snack pattern; eating age-appropriate portions of protein sources and starchy foods; selecting
healthier snacks; eating more fruit and nonstarchy vegetables; selecting healthier options when eating out, etc.)51-53

� Parenting/caregiver support with eating that is developmentally appropriate (eg, providing structure around eating,
division of responsibility, etc.)54-57

� Use of nutrition-related apps or digital aids
� Time-limited eating27 (ages 5 and older)
� Intermittent energy restriction25 (ages 12 and older)

aDietary approaches described in this table are not intended to be formal recommendations, but rather options for RDNs and
patients or families to consider based on supporting evidence, the RDN’s clinical experience, and the individual patients’ needs
and preferences.
bDASH ¼ Dietary Approaches to Stop Hypertension.

Figure 1. Dietary interventions to consider for pediatric patients 2e17 years of age (unless otherwise noted below) with overweight
or obesity.a
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underway at the CDC to ensure appli-
cability for all children, regardless of
age or weight status.29 Currently, there
is no agreed-upon definition for deter-
mining a “successful outcome” ac-
cording to changes in more recent BMI
outcome metrics of interest.30

Effect of Multi-Component
Weight Management
Interventions with Nutrition on
Cardiometabolic Outcomes
In pediatric individuals 2 to 17 years of
age with overweight or obesity, three
systematic reviews reported multi-
component weight management in-
terventions including nutrition
reduced BMI z-scores compared with
controls.13-15 In the clinical setting,
multi-component pediatric weight
management interventions were
modestly effective in reducing BMI z-
scores in 6- to 17-year-old partici-
pants.13,14 Clinical decision support
tools and inclusion of nutrition pro-
fessionals were identified as effective
intervention methods to reduce BMI z-
score.31,32 No current SRs reported the
outcomes of %BMIp95, hemoglobin
A1c, triglyceride, or alanine trans-
aminase levels. Evidence certainty was
MODERATE for BMI z-scores.
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Implication for Practitioners. In the
pediatric population, teaching behav-
iors to promote a healthy lifestyle can
help improve the individual’s current
health status and facilitates develop-
ment of skills to improve and maintain
health into the future. Effective treat-
ment of pediatric overweight and
obesity requires consideration of com-
plex contributing factors, including in-
dividual genetics andhealth status, food
environment, and values and beliefs of
the pediatric individual and family.
RDNs with training and experience in
managing pediatric overweight and
obesity areuniquely qualified toprovide
nutrition services across a broad range
of settings and for a diverse patient
population. A recent SR demonstrated
that pediatric weight management in-
terventions involving a dietitian or in-
ternational equivalent were more
efficacious than those without.31

Pediatric patients with overweight or
obesity should be referred to RDNs for
nutrition assessment, diagnosis, inter-
vention, and monitoring. Nutrition ser-
vices from a qualified RDN use a variety
of counseling and education techniques
in a variety of settings, including inpa-
tient and outpatient settings, to support
patients in the manner that works best
ION AND DIETETICS
for them and their families. RDNs are
aware of and open to the variety of di-
etary strategies to treat pediatric over-
weight and obesity and understand
there is no single dietary approach for
treating youth with overweight or
obesity. Dietary approaches for RDNs to
consider for pediatric overweight and
obesity treatment are described in
Figure 1 and are based on clinical
expertise and supporting evidence from
primary research articles.25,27,33-57 Hav-
ing a thorough knowledge of the
acceptable and evidence-based dietary
approaches will help to ensure the
nutrition intervention offered is tailored
to bestmeet the needs of the patient and
family and promotes good overall nutri-
tion status. Selection of the appropriate
dietary strategy is tailored according to
the extent of overweight or obesity,
presenceof comorbidities,mental health
status, level of family involvement, so-
cioeconomic status (SES), use of other
intensive therapies such as pharmaco-
therapy or bariatric surgery, and readi-
ness and ability to follow the
recommended dietary changes advised.

Most evidence suggested that nutri-
tion interventions alone were not
adequate to impact BMI z-scores. Thus,
RDNs have a responsibility to encourage
April 2022 Volume 122 Number 4



Youth with overweight or obesity and family
Pediatric registered dietitian nutritionists, including

� Board-certified specialists in pediatric nutrition
� Board-certified specialists in obesity and weight management
� Those with certificate of training in obesity for pediatrics and adults

pediatricians

Psychologists and other mental health providers
Social workers
Exercise physiologists, physical therapists, or other qualified physical activity practitioners
Board-certified behavior analysts (BCBA)
Feeding therapists (often occupational, physical, or speech therapists with additional training in feeding)
Public health nurses
Teachers and para-educators

Figure 2. Interdisciplinary team supporting children and adolescents with overweight or obesity.
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and help coordinate interdisciplinary
referrals and interventions to support
other components of weight manage-
ment interventions such as physical
activity and mental health (Fig 2). This
Position Paper does not address inten-
sive pediatric weight management
therapies such as pharmacotherapy and
bariatric surgery for the treatment of
severe obesity. However, all intensive
therapies require the involvement of an
RDN experienced in pediatric weight
management to ensure that nutritional
assessment, counseling, education, and
monitoring of nutrition status are pro-
vided to the child or adolescent, along
with appropriate family involve-
ment.58-62 This is of particular impor-
tance when seeking to optimize the
positive impact these intensive thera-
pies have on improving weight status,
while working to establish long-term
adherence to a health-promoting di-
etary pattern and eating behaviors,
consistent use of nutritional supple-
ments as indicated, along with a physi-
cally active lifestyle to support optimal
growth and development. RDNs can
find more information on bariatric sur-
gery for the pediatric population from
the American Academy of Pediatrics63

and the Academy,64 and from recent
primary studies examining the effec-
tiveness of bariatric procedures in the
PCORnet65 and Teen-LABS studies.66
Effect of Multi-Component
Weight Management
Interventions with Nutrition on
Psychosocial Outcomes
In pediatric individuals with over-
weight or obesity, three SRs were
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analyzed to examine the effect of multi-
component interventions with nutri-
tion on quality of life,13,14,67 two SRs re-
ported the outcome of anxiety and
depression,67,68 one SR reported the
outcome of eating disorder risk,69 and
four SRs reported the outcome of self-
esteem.13,14 In pediatric individuals
with overweight or obesity, no evidence
suggests that weight management in-
terventions with nutrition result in
worsening of quality of life,13,14 anxiety
or depression,67,68 eating disorder risk
or bulimia symptoms short-term,69

disordered eating attitudes or behav-
iors (evidence from primary
research),70 self-esteem,13,14 or adverse
events.13,14 However, long-term risk
(>27 months) of developing eating
disorder symptoms post-treatment re-
mains a concern.30 Low-certainty evi-
dence suggests that these psychosocial
outcomes may be improved after pedi-
atric weightmanagement interventions
and moderate evidence suggests that
quality of life may be improved for ad-
olescents.14 Evidence certainty was
graded as MODERATE/LOW.

Implication for Practitioners.
Weight bias. A major concern in the
treatment of children and adolescents
with overweight or obesity is the
impact of weight stigma and weight
bias and how it affects health out-
comes. Weight stigma is the “attribu-
tion of negative beliefs (bias) based on
weight, which can contribute to
discrimination, and can arise when
children do not fit social norms for
body weight or shape.”71 A recently
published comprehensive review
summarized the pervasiveness of
JOURNAL OF THE ACAD
weight stigma in youth with over-
weight or obesity, particularly in those
seeking treatment. Sixty-four percent
of adolescents enrolled in a weight loss
camp had experienced weight stigma,
and of these individuals, 71% had
experienced weight stigma at school in
the past year.71 In addition, weight
stigma is associated with other adverse
health outcomes, including depression,
eating disorders, and poor self-esteem,
in addition to overeating behaviors and
avoidance of physical activity.30,71

Health care providers contribute to
this problem but also can be part of the
solution. Clinicians working in the field
of pediatric obesity must recognize
obesity as a disease that results from an
interplay of behavioral, environmental,
genetic, and metabolic factors, rather
than being self-inflicted and primarily
attributable to unhealthy personal
choices. This perspective helps the
practitioner avoid “blaming” or “fat-
shaming” the patient or family, and thus
tonot attribute their lackof successwith
weight management to a failure in
willpower or inability to take re-
sponsibility. Adopting this conceptual
framework in practice will help provide
a more supportive, compassionate,
respectful, and health-promoting clin-
ical environment for youth with over-
weight or obesity and their families
seeking treatment. RDNs rolemodel and
provide education to other health care
professionals regarding strategies to
appropriately communicate about body
weight with patients and families.72

In addition, it has been recommended
that clinicians use “people-first” lan-
guage,73 referring to individuals as
“persons with obesity” rather than
EMY OF NUTRITION AND DIETETICS 851
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“obese persons.” Consideration also
needs to be given to the language used
when communicatingwithpatients and
families about body weight, because
terms such as large, fat, or obese are
often perceived negatively. Verbiage for
clinicians to use when discussing
weightwith patients and families that is
viewed as less stigmatizing include
weight problem or BMI.74

Other recommendations to reduce
weight bias and stigma in a clinical
setting include the following72:

� Ensure furniture, equipment,
and facilities can accommodate
diverse body sizes

� Ask about patient preferences
when initiating conversations
about weight

� Use motivational interviewing to
set patient-generated goals in
nutrition counseling

� Respect patient concerns and
preferences, including language
preferences for talking about
body weight

� Acknowledge social and envi-
ronmental factors that impact
weight status

Eating disorder risk. Evidence sug-
gests that structured pediatric obesity
treatment interventions that include a
dietary component are associated with
reduced eating disorder prevalence,
eating disorder risk, and improved
symptoms,69 including decreased
external and emotional eating,
improved self-perception, less weight
and shape concern, and decreased binge
eating symptoms.75 However, a signifi-
cant increase in restrained eating after
treatment was reported,29 which can be
an early indicator of eating disorder pa-
thology.76 In addition, Jebeile et al68,69 in
2019 described limitations in how data
were reported and in reporting of
follow-up data, which is needed to
adequately detect the emergence of
eating disorder risk factors over
time.68,69 Eating disorder symptoms
often do not present until more than 27
months after dieting onset.76 As noted in
Jebeile et al,69 only three of the 30
studies reported met criteria for this
extended follow-up period, with par-
ticipants in these limited studies
reporting more eating disorder symp-
toms. In addition, dietary restraint, the
construct most likely to detect early
eating disorder pathology, was available
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for review but omitted from these ana-
lyses.30 Given these variable findings,
clinicians need to be aware of the risk for
increased restrained eating after treat-
ment, with appropriate interventions
provided to address this potential risk
for developing an eating disorder.
RDNs working in multi-component

pediatric obesity programs should be
trained to treat eating disorders or
should refer to RDNs that specialize in
this field. Research examining the rela-
tionship between weight management
interventions and eating disorders is
evolving, and RDNs in both of these
specialized areas of practice must stay
abreast of new evidence and guidelines.

Mental health screening and
tracking. Mental health concerns
among children and adolescents with
overweight and obesity, such as
depression, anxiety, disordered eating
behaviors, body shape concerns, and
low self-esteem,77-81 underscore the
need to screen for and address psy-
chological comorbidities when
providing overweight and obesity
treatment. An SR and meta-analysis
representing more than 143,000 chil-
dren and adolescents found 10.4% of
youth with obesity had depression.77

Youth with obesity were 1.32 times
more likely to have depression than
normal-weight peers, and the odds
were 1.44 for females. Also, those with
depression were 3.5 times more likely
to develop severe obesity (vs obesity)
than those without depression.78

Screening at the start of and
throughout treatment to identify risk
for psychological pathologies or im-
pairments will help to connect youth
with appropriate mental health ser-
vices. A comprehensive approach to the
assessment of youth with obesity that
goes beyond physiologic and anthro-
pometric measures and includes
mental health concerns can optimize
the impact of lifestyle interventions. A
list of validated mental health
screening tools that can be used in the
clinical setting can be found in Figure 3.
Family-Based Interventions
In pediatric individuals 2 to 17 years of
age with overweight or obesity, weight
management interventions with
parental involvement reduced their BMI
z-score to a greater extent than in-
terventions without parental
ION AND DIETETICS
involvement.13,14 In children 6 to 11
years of age, weight management in-
terventions in the home setting were
among the most efficacious in reducing
BMI z-score.13 No evidence available re-
ported the outcomes of %BMIp95, he-
moglobin A1c, triglyceride and alanine
transaminase levels, quality of life, anx-
iety or depression, or eating disorder
symptoms or diagnosis in family-based
interventions specifically. The grade for
certainty of evidence for the outcome of
BMI z-score was MODERATE.

Implication for Practitioners. Fam-
ily-based interventions may offer
several benefits and address some of the
barriers to clinic-based treatment. In-
terventions in the home setting,
including through telehealth, have the
potential to reach individuals who may
have difficulty accessing the health care
system (eg, because of lack of trans-
portation or financial issues).82,83

Working with patients and families in
their homes can improve understanding
of family’s strengths and supports as
well as barriers to treatment and pro-
vides an opportunity to further individ-
ualize the treatment approach plan.84

Telehealth visits can offer improved ac-
cess to weight management programs,
may improve engagement with the pa-
tient and family, and offer opportunities
for multiple caregivers in different
households or locations to attend a visit.
Refer to the following section for more
information on telehealth.

However, even interventions that are
not delivered directly in the home
should include a parental or caregiver
component, because these in-
terventions were shown to be more
efficacious than interventionswithout a
parental or caregiver component.
Family-based behavioral group in-
terventions can be conducted in the
community setting and may allow for a
break-even initial rate of return and
positive return on investment.85 Nutri-
tion interventions for families include
involving children in food shopping and
meal preparation beginning at an early
age, and increasing responsibility with
the child’s skills and abilities. Families
can participate in cooking classes and
can work with RDNs to shape mealtime
environments that support healthy
eating, while accounting for cultural
and economic diversity. Guidelines for
evidence-based recommendations and
best practices to promote healthyeating
April 2022 Volume 122 Number 4



Screening tool Health conditions being
screened

Target population Number
of items

Individuals
completing

Type of
reporting

Link

SCARED (Screen for Child
Anxiety Related Disorders)

General anxiety disorder,
separation anxiety
disorder, panic
disorder, and social
phobia

Youth ages �12 years;
children ages 8e11
years can complete
with the assistance of
adult who reads the
questions

41 Youth and
parent

Self-report SCARED-form-Parent-and-
Child-version.pdf (ohsu.
edu)

PSC, PSC-17 and Y-PSC
(pediatric symptoms checklist)

Cognitive, emotional,
and behavioral
problems

Parents or youth ages
�11 years

17 or 35 Youth and
parent

Self-report Tools/Professionals
(brightfutures.org);
psc_english_Y.PDF
(massgeneral.org)

CES-DC (Center for
Epidemiological Studies
Depression Scale)

Depression Children ages 6-17 years 20 Youth Self-report Microsoft Word - Center
for Epidemiological
Studies Depression Scale
for Children (mhrbwcc.
org); Tools/Professionals
(brightfutures.org)

PHQ-9 “A” (Patient Health
Questionnaire modified for
teens)

Depression Youth ages 11e17 years 9 Youth Self-report IHC MHI Depression Fact
Sheet: Children and
Adolescents (aacap.org)

PHQ-4 (Patient Health
Questionnaire for Teens):
Screens for depression and
anxiety

Depression and anxiety Youth �11 years 4 Youth Self-report PHQ-4.pdf
(oregonpainguidance.
org)

QEWPS-5 (Questionnaire on
Eating and Weight Patterns)

Binge eating disorder
(BED) and bulimia
nervosa (BN)

Teens ages �12 years 26 Youth Self-report ptpmcrender.fcgi
(europepmc.org); QWEP-
5 (anzaed.org.au)

Figure 3. Pediatric mental health screening tools
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behaviors, including in the family
setting, can be used as a resource for
RDNs working with families.54 RDNs
work with families in clinical, commu-
nity, school, and home settings to
comprehensively address opportunities
and barriers in pediatric overweight
and obesity treatment.

Weight Management
Interventions with Nutrition
Delivered Through Electronic
Devices or via Interactive Remote
Encounters
In individuals 2 to 17 years of age with
overweight or obesity, no SRs were
identified that met inclusion criteria
and examined the effects of electronic/
mobile health care (eHealth/mHealth)
or telehealth-delivered weight man-
agement interventions. Therefore, evi-
dence certainty was UNGRADED.

Implication for Practitioners. Use of
telehealth to deliver nutrition care has
increased over the past decade, and
particularly since theonsetof theCOVID-
19 pandemic.86 Although research on
use of eHealth, mHealth, and telehealth
interventions are still emerging in pedi-
atrics, substantial research supports the
efficacy of telehealth interventions for
BMI reduction and improved dietary
quality in adults with chronic disease
that can inform use in the pediatric
population.87,88 Children and adoles-
cents have widespread access to elec-
tronic devices, providing opportunities
for engaging nutrition interventions.
Multicomponent pediatric weight

management programs are well suited
to provide interventions delivered via
electronic devices or interactive remote
encounters. Offering telehealth visits
may decrease the burden of trans-
portation and logistics for patients’
families while potentially improving
engagement and satisfaction.89 Tele-
health visits also offer opportunities to
provide group visits, enhance nutrition
assessment by providing a window into
a patient’s and family’s home environ-
ment, and allow for care coordination
for patients with multiple caregivers or
residing in multiple households.90

Limitations of using telehealth,
mHealth, or eHealth include access to
smart phone devices and high-speed
internet access. Individuals who are
racial or ethnic minorities, rural resi-
dents, and those with lower levels of
education and income are less likely to
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have internet access at home.91 In low-
resource and rural areas, schools may
be positioned as one solution to in-
crease access to internet connectivity
for family telehealth visits if schools
can provide a private space for visits.92

Language barriers may be amplified
when using mobile apps for which in-
structions may not be available in
multiple languages. Although several
commercially available diet and phys-
ical activity apps are aimed at children
and teens, these apps may not use
evidence-based or expert recommen-
dations. For example, the Kurbo app is
designed to facilitate coaching between
health educators and children, but
there has been concern about poten-
tially stigmatizing language or ap-
proaches.93 Finally, when patients are
seen remotely, self-reported weight
and height are most often used, and
this is a significant limitation for using
telehealth for the treatment of pediat-
ric obesity.94,95 RDNs can provide
caregivers with instructions on
measuring children’s height and
weight accurately at home.96

With the emergence of telehealth,
there are important additional profes-
sional, ethical, and legal considerations.
Video conferencing platforms and appli-
cations must be Health Insurance Porta-
bility and Accountability Act compliant.
Documentation should include the
disclosure of protected health informa-
tion for electronic and telephone
communication, the patient’s family’s
agreement to engage in electronic
communication, payment information,
and disclosure of how protected health
information will be stored. RDNs must
ensure a private, quiet, and professional
space to conduct virtual visits. Patients
also need access to a private, comfortable
space. RDNs should be aware of legal
implications when seeking to provide
care via telehealth. These can include
dietetics licensure, certain exemptions,
and other restrictions related to tele-
health. Review of current regulations is
outside the scope of this paper; however,
RDNs can review relevant state laws on
the Center for ConnectedHealth Policy,97

as recommended by the Commission on
Dietetic Registration.
Nutrition coverage for telehealth via

Medicaid/Children’s Health Insurance
Program varies greatly because pro-
grams are managed at the state level.
Under the Affordable Care Act, RDN-
provided medical nutrition therapy
ION AND DIETETICS
related to preventive care services,
including obesity screening and coun-
seling for all age groups, are listed under
the essential health benefit category.
During the COVID-19 pandemic, virtual
services for Medicare beneficiaries were
expanded on a temporary and emer-
gency basis, providing payment for
covered telehealth services (subject to
state law) in all areas, not just rurally, for
new and existing patients seen by
RDNs.98Whether the same coveragewill
exist post-pandemic is yet to be deter-
mined. The Center for Connected Health
Policy has resources regarding insurance
coverage and new policies during the
COVID-19 pandemic.97 Coverage from
private health care plans can varywidely
regarding length, number of appoint-
ments, and diagnoses, and is beyond the
scope of this paper. RDNs should contact
private payers to confirm policies
regarding telehealth coverage.99

Considerations for
Multi-Component Weight
Management Interventions with
Nutrition Delivered to Specific
Groups
Evidence is lacking regarding pediatric
weight management interventions that
are specific and relevant to sub-
populations, including, but not limited
to, individuals who identify as racial or
ethnic minorities, have low SES or
high-risk social determinants of health,
who are gender diverse, or who have
experienced adverse childhood expe-
riences (ACEs). 100-102 Therefore, evi-
dence certainty was UNGRADED.

Implication for Practitioners. Some
groups of children and adolescents
require special consideration because
they are disproportionately affected by
overweight or obesity, have additional
contributors to overweight or obesity
(eg, medical conditions or environ-
mental contributors), or have conditions
or living situations in which responses
to treatment approaches may differ
from those of the general population.

Prevalence of overweight and
obesity is higher among children who
identify as racial and ethnic minorities
or who are from families with low
SES.103 There are also disparities in ac-
cess to intervention services, and when
interventions are accessed, they may
be less effective.104-107

The association between ACEs and
obesity in adulthood has been
April 2022 Volume 122 Number 4
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recognized for some time, and an as-
sociation between ACEs and pediatric
overweight and obesity has been
identified as well.108-110 Sexual abuse
may have a greater effect on obesity
than other ACEs, and there seems to be
a cumulative effect, such that experi-
encing multiple ACEs may be associ-
ated with increased risk of obesity.108

The prevalence of overweight and
obesity is higher among children with
chronic health conditions.111 Some con-
ditions have features that predispose an
individual to excessive weight gain,
including but not limited to short stat-
ure, respiratorydifficulties, hypotonia, or
motor deficits that interfere with phys-
ical activity or need for medications that
increase appetite. In other instances,
behavior, lifestyle, and the disorder
intersect (eg, rigidity associated with
autism spectrum disorder contributes to
excessive intake of a favorite food).112,113

Youth who identify as sexual or
gender minorities, including youth
who identify as transgender or whose
gender identity or expression does not
align with that assigned at birth, are at
increased risk for overweight, obesity,
and eating disorders, and gender
diverse youth may experience weight-
based victimization.114-118 There can
be cardiometabolic-related side effects
to gender-affirming therapy,119 and
clear, evidence-based guidelines for
interpretation of weight and other
growth parameters for youth who are
transgender are needed.
There is often overlap and intersec-

tion between factors that contribute to
health disparities. For example, risk of
overweight or obesity among children
with neurodevelopmental disorders
was higher if their family’s income was
below the poverty threshold and they
experienced ACEs.120

For all populations described above,
RDNs should use culturally appropriate
assessment tools and educational ma-
terials in addition to inclusive lan-
guage. Some resources are available for
providing culturally sensitive care for
patients with special needs, such as
youth who are gender or sexual mi-
norities.121,122 RDNs should be aware of
potential barriers to overweight or
obesity treatment for specific groups.
Food insecurity is a barrier to healthy

eating in a wide variety of patients’
families, and it may be beneficial for
RDNs to routinely screen for food inse-
curity. The “Hunger Vital Sign” is a
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validated two-item tool to screen
households for food insecurity.123 RDNs
should be awareof local and community
resources to facilitate healthy eating in
patients with limited resources.
RDNs refer to and collaborate with

other specialistswhenneededtoaddress
the complex needs of individuals with a
range of social and health challenges (Fig
2). RDNs serve as educators to other
health care professionals by under-
standing and discussing the complex
relationships between exposures such as
low SES or ACEs and development of
overweight and obesity. Complex in-
terventions, such as those that address
multiple targets (system, community,
and individuals) and multiple settings
(school, health care), seem to be less
likely to increase disparities.106 Further
research and policy development are
needed to address disparities, including
identifying gaps in care, expanding ac-
cess to interventions, and ensuring that
interventions do not further increase
inequalities.

Reimbursement
Evidence describing cost-effectiveness
of pediatric overweight and obesity
treatment interventions was limited.
Cost-effectiveness of pediatric over-
weight and obesity treatment in-
terventions compared with usual care
was demonstrated in two primary
studies. Evidence certainty is VERYLOW.
Three SRs included cost-effectiveness

of pediatric weight management pro-
grams, but two did not identify individ-
ual studies reporting this outcome.32,67 A
third SR described cost-effectiveness of
specific interventions, including one to
support clinical decisions and self-
guided behavior and one multidisci-
plinary home-based program.15

Implication for Practitioners. Pedi-
atric obesity is associated with higher
hospitalization costs and charges3 and
directly increases lifetime medical costs
compared with youth who do not have
overweight.4 Multicomponent in-
terventions that include nutrition
demonstrate improved outcomes.9,13-15

A significant barrier to treatment of
overweight and obesity is lack of insur-
ance coverage and reimbursement.124

Nutrition and other services needed for
overweight and obesity management
are not always reimbursed, and even
when they are reimbursed, rates may
not cover the actual cost of the service.
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Inadequate reimbursement also con-
tributes to lack of services in rural and
underserved areas, which is an addi-
tional barrier to obesitymanagement.125

Adequate reimbursement is crucial
for increasing access to effective
nutrition services for children and ad-
olescents with overweight or obesity.
Obtaining adequate reimbursement
will require demonstration of inter-
vention efficacy on short-and long-
term health outcomes, as well as cost-
effectiveness. Studies with consistent
methodology and outcome measures
that examine direct and indirect costs
and benefits of interventions provided
by RDNs are needed.126 Outcomes data
can support increased reimbursement
for nutrition and related services and
also can be used to justify institutional
support.124 RDNs can participate in di-
etetics research through research pro-
jects within their university or
organization or through the Academy’s
Nutrition Research Network and Evi-
dence Analysis Center.127,128

Individual RDNs can advocate for
reimbursement through the Academy’s
Action Center,129 which allows Acad-
emy members and non-members to
easily take action on nutrition issues, as
well as through involvement in local,
state, and governmental policy. RDNs
also can be advocates for reimburse-
ment by providing evidence-based
practice and collecting outcomes data,
including with the Academy of Nutri-
tion and Dietetics Health Informatics
Infrastructure tool.130 Institutions can
use innovative approaches to pediatric
overweight and obesity treatment to
increase reach and engagement,
including through telehealth, group
visits, and collaboration with commu-
nity partners to increase cost efficiency.

New and novel models of care being
explored to improve efficacy and cost-
effectiveness include:

� Integrating RDNs into primary
care practices131

� Improving access to RDNs132

� Family-based behavioral group
interventions85

� Telehealth and other remote de-
livery methods

Implications of the COVID-19
Pandemic on Pediatric Weight
Management Interventions
Children and adolescents with obesity
face increased biological, psychological,
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and socio-environmental risks as well
as increased risk for severity of COVID-
19 because of impaired immune
response from chronic inflammation
exacerbated by stress.133 Although no
SRs were identified in the umbrella
review conducted for this Position Pa-
per, a recent review conducted by
Stavridou et al 2021134 reported 15 ar-
ticles from across the world describing
changes in weight, eating behaviors,
and physical activity during the COVID-
19 pandemic in children, adolescents,
and young adults. Weight gain re-
ported in all groups was attributed to
increased food intake, including potato
chips, meat, and sugary drinks, as well
as reduced physical activity because of
restrictions imposed on structured
sports, playgrounds, gyms, and other
activities.

Health Disparities and Food Inse-
curity. The additional stress brought
on by the COVID-19 pandemic com-
pounds the stress already experienced
by vulnerable populations from
poverty, racism, and structural
inequality. Pediatric individuals who
are Hispanic, non-Hispanic Black, or
publicly insured, or who are from fam-
ilies with lower incomes had increased
rates of obesity as a result of the
pandemic when compared with non-
Hispanic White pediatric individuals
who were not publicly insured.135

Several accommodations by the
United States Department of Agricul-
ture addressed food insecurity during
the pandemic.136 Despite these efforts,
food insecurity dramatically increased
during the pandemic137,138 related to
finances, difficulty accessing stores,
and fear of transmitting or contracting
the virus. Parents with food insecurity
reported increased restriction of the
amount of food offered to make the
food at home last longer, pressure to
eat, and using food as a reward and
monitoring compared with food-
secure parents.138 Although literature
is unclear whether food insecurity
beyond the impact of poverty is an in-
dependent cause of pediatric
obesity,139 these conditions often
coexist. Poor health outcomes are
associated with food insecurity and
malnutrition related to under- and
over-nutrition in children.139 Quality of
evidence is impacted by the lack of
consistency in the literature to measure
food insecurity.139
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Implication for Practitioners. The
COVID-19 pandemic restrictions have
disrupted everyday routines that often
anchor health-promoting habits such
as structured meals and physical ac-
tivity. RDNs are well positioned to
address challenges in pediatric weight
management created or exacerbated by
the COVID-19 pandemic. Suggested
approaches include:

� Promote structured meals and
snacks to make eating times
predictable and alleviate stress
around eating. Encourage family
meals without electronic devices
and promote conversations for
social interaction.140,141

� Provide education on meal plan-
ning techniques to make the
most of grocery shopping trips,
including how to prepare healthy
meals and snacks that use shelf-
stable, frozen ingredients, and
longer-lasting produce. RDNs
provide education on budget-
friendly meals and foster meal
planning skills using low-cost,
whole ingredients, which can be
an important buffer against food
insecurity.142

� Encourage physical activity. In-
terventions should include edu-
cation and resources on how to
promote physical activity in in-
door spaces, taking into consid-
eration that some families may
have limited space.

� Acknowledge the stress brought
on by the COVID-19 pandemic
and discuss coping mechanisms.
Make referrals to mental health
professionals when appropriate.

� Screen for eating disorder be-
haviors that may have increased
since the COVID-19 pandemic.

� Screen for food insecurity using
a validated tool such as the
United States Department of
Agriculture two-item food inse-
curity tool,123 and connect fam-
ilies with community and
emergency food resources.

� Acknowledge that accessing
healthy food on a budget can be
hard rather than assuming there
is a lack of interest or concern to
improve dietary quality. Patient-
centered communication im-
proves the likelihood of thera-
peutic success.143 Having open,
honest conversations helps
ION AND DIETETICS
practitioners connect families
with community and emergency
food resources.

� Advocate and lobby for equitable
health care and mental health
care, food access, and safe public
spaces for vulnerable populations.

Multicomponent pediatric weight
management programs with nutrition
should support families to address
barriers to adopting and maintaining
healthy lifestyle behaviors during the
pandemic. Research will continue to
evolve in the posteCOVID-19 pandemic
world to a “new normal” for dietetics
practice.
LIMITATIONS AND FUTURE
DIRECTIONS
Overall, nutrition intervention studies
lack consistent methodology and
outcome measures. Gaps in current
evidence include lack of consensus for
determining successful outcomes of
multi-component pediatric obesity
weight management interventions.
Research is underway for investigating
alternative BMI metrics. Additional
gaps include the effect of medical
nutrition therapy provided by an RDN
for pediatric individuals with over-
weight or obesity, using appropriate
BMI metrics and the long-term impact
of interventions on eating disorder
risk and behaviors. More research is
needed to inform policies to decrease
risk of ACEs, which impact develop-
ment of overweight and obesity, and
to ensure interventions do not further
increase disparities for groups with
higher risk for overweight and obesity.
Evidenced-based guidelines for inter-
pretation of anthropometrics and
appropriate nutrition interventions for
gender-diverse youth are needed.
With emerging technology, future
research should focus on how to
integrate telehealth, mHealth, and in-
person care to improve the
patientefamily experience and to
determine effectiveness of caregiver
involvement with these interventions.
Finally, to ensure adequate reim-
bursement and access to care, future
research must examine the efficacy of
interventions provided by an RDN on
short-and long-term health outcomes,
including cost-effectiveness and ben-
efits for children and adolescents with
overweight or obesity.
April 2022 Volume 122 Number 4



Methods
Umbrella review of 
• 8 systematic reviews 
• Published from 2017- February 2021

• Systematic, evidence-based analysis
• Conducted by and for Registered Dietitian 

Nutritionists

Multi-component Interventions with Nutrition:

Research Gaps

Intervention Components Affecting Psychosocial 
Outcomes

Anthropometric measures that accurately track 
change in health status

Effect of eHealth, mHealth and telehealth 
interventions

Pediatric Overweight and Obesity Treatment: Interventions to Improve Health Outcomes

Results
↓  Body mass index measures

Do not worsen psychosocial outcomes
Are Cost Effective

Effective Intervention Componentsp

Figure 4. Visual summary of findings from an umbrella review of systematic reviews examining nutrition interventions for pediatric overweight and obesity treatment.
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CONCLUSION
This Position Paper provides evidence
that multi-component nutrition in-
terventions are effective for treating
pediatric overweight and obesity, and
interventions including dietitians or
international equivalents are more
effective than those without. However,
defining “successful” outcomes for pe-
diatric weight management needs to go
beyond improvement in weight status
and other cardiometabolic outcomes.
Screening for mental health status in
youth with overweight and obesity at
the onset of care and during treatment
is important, particularly given the
prevalence of depression, anxiety,
weight stigma or bias, and potential risk
for developing restricted eating post-
treatment. To approach patients and
families without judgment or blame,
RDNs ensure that interactions do not
add to the problem of weight stigma by
using appropriate “people-first” lan-
guage and understanding the com-
plexities of overweight or obesity as a
disease. RDNs collaboratewith patients’
families and multidisciplinary teams to
address the complex,multi-level factors
that contribute to pediatric overweight
and obesity. More research is needed
regarding BMI measures to effectively
track change in health status, the effect
of pediatric weight management treat-
ment on psychosocial outcomes, and
the effect of eHealth, mHealth, and tel-
ehealth interventions in overweight
and obesity treatment. Major themes
from this Position Paper and its sup-
porting umbrella review are described
in Figure 4.
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