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Introduction
anaging the millions
of children and adoles-

. cents who are either

overweight or obese has become
a major challenge for the health-
care community. In 1997, an
Expert Committee was con-
vened by the Maternal and Child
Health Bureau of the Health
Resources and Services Admin-
istration (HRSA), Department
of Health and Human Services,
(DHHS) to develop guidelines
for healthcare providers." In

In addition to these government-
sponsored guidelines, recom-
mendations for management of
overweight and obesity in this
population have been issued by
multiple other organizations. The
one directive they all have in
common is that a multicompo-
nent program that focuses on
physical activity, diet, and
behavioral change should be the

first line of treatment offered.

Adolescents.” In addition to

these  government-sponsored
guidelines,  recommendations
for management of overweight
and obesity in this population
have been issued by multiple
other organizations. The one
directive they all have in com-
mon is that a multicomponent
program that focuses on physi-
cal activity, diet, and behavioral
change should be the first line of
treatment offered. This article
highlights the evidence-based
data, presents the various ways

2005, the American Medical
Association, in cooperation with
HRSA and the Center for Dis-
ease Control and Prevention,
created an Expert Committee to
update those initial guidelines.
And in 2008, the Agency for
Healthcare Research and Qual-
ity of the HHS came out with an
Evidence-Based/Technology

Assessment entitled “The Effec-
tiveness of Weight Management
Programs in Children and

Weight Ma

The Academy of Nutrition and Die-
fetics, which issued ifs Pediatric

in which this multicomponent
approach can be implemented,
and includes the roles of school
programs and bariatric surgery
as weight management options.

t Evidence-

' Based Guidelines in 2015, has
reported positive weight status out-
comes, both shorter-term (6 months)
and longer-term (12 months), when
group pediatric weight manage-
ment sessions and family participa-
tion are coordinated.*”

Family-based sessions

Family-based group sessions
coordinated by a registered dieti-
tian (RD/RDN) are a crucial part
of multicomponent interventions.

The Academy of Nutrition and
Dietetics, which issued its Pediatric
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Weight Management Evidence-
Based Guidelines in 2015, has reported positive weight sta-
tus outcomes, both shorter-term (6 months) and longer-term
(12 months), when group pediatric weight management ses-
sions and family participation are coordinated.™ Individual
family and mixed-format (which includes some time with
individual families and some group time) approaches have
been found to be superior to group-only approaches as
per the latest US Preventative Services Task Force
(USPSTF) recommendations.” However, including


http://crossmark.crossref.org/dialog/?doi=10.1016/j.cppeds.2020.100871&domain=pdf
mailto:sdfigliap@northwell.edu
https://doi.org/10.1016/j.cppeds.2020.100871

some group sessions may offer the opportunity for
social support and improve cost effectiveness.” The
dose of treatment has a strong impact on success. Mul-
ticomponent behavioral interventions of moderate
(26—75 h of treatment contact per year) to high inten-
sity (> 75 h) for obese children and adolescents, ages
six and older, have been shown to yield short term
improvements in up to 12 months. Obtaining a qualita-
tive assessment of a patient’s diet with a particular
focus on dietary patterns thought to be linked to excess
energy intake and adiposity is recommended, as inter-
vening with these patterns can significantly reduce
intake and potentially improve nutritional status.” Tai-
loring interventions by considering patient and family
motivation, as well as readiness for change, is optimal.
The family-based approach can be modified based on
the age of the patient and the degree of parental
involvement. It should be noted that family involve-
ment has been shown to be less effective when the
patients are older teens.’

Behavioral treatments

At the heart of behavioral treatment for obesity is
determining what behaviors are modifiable and what
therapies to use to help patients achieve the needed
modifications. Motivational Interviewing (MI), which
is a patient-centered counseling style, has been shown
to be effective in primary care settings.'’ A dietitian
should be included, as the RDN’s knowledge and skill
base are critical in the ongoing process of addressing
the diverse needs of clients and families.*'’

Cognitive behavioral man-

negative cycle that is a part of weight-related diffi-
culties in obesity, the “maladaptive daily patterns,
cognition that is distorted, and problematic behav-
iors” cited by Wilfley et al."' It allows for a restruc-
turing of daily patterns. Bloom et al. explores
utilizing a form of CBT known as CBT-AF to
address appetite awareness and cues for eating.'’
CAAT is an adapted version used with children and
adolescents to sensitize them to recognize and
respond to internal appetite cues such as hunger and
satiety in order to improve their self-regulation of
energy intake. Results of one study showed a signifi-
cant reduction in body mass index (BMI) for children
in a CAAT group compared to those in a control
group. However, this impact was only studied short
term. The researchers concluded that CAAT holds
promise as a treatment modality since overweight
and obese children are often less effective in regulat-
ing food intake compared to normal weight
children.'*"

In the Transtheoretical Model of Change, in which
change occurs in stages, the readiness of parents for
personal change, as well as their readiness to help
their children make changes, becomes a pivotal factor
for success in a weight management program.'” Tai-
lored messages to parents may help modulate their
“decisional balance,” (the value of making behavioral
changes versus the value of not making any changes)
and contribute to the likelihood of treatment suc-
cess for their children. Yet influencing parents so
as to influence their children in terms of weight
management behaviors can be a challenge. Weight

loss is a “complex behavior”

agement and gradual stepwise
change have been explored in
depth for childhood and ado-
lescent obesity treatment. Indi-
viduals get acclimated to
recommended changes over
time by making adjustments in
their dietary patterns and food
environment and by learning to
set limits on eating unhealthy
food. Short-term goals are
established in order to lead to
long-term habits that change
the way individuals and their
families think about food. Cog-
nitive Behavioral Therapy

Cognitive behavioral manage-
ment and gradual stepwise
change have been explored in
depth for childhood and ado-
lescent obesity treatment. Indi-
viduals get acclimated to
recommended changes over
time by making adjustments in
their dietary patterns and food
environment and by learning to
set limits on eating unhealthy

food.

which encompasses two sepa-
rate “domains” of change— eat-
ing habits and physical activity.
Although these are often con-
sidered together, each carries
unique challenges with respect
to perceived confidence and
readiness for change.'®

""In a cross-sectional study
with a convenience sample of
parents (or guardians) of chil-
dren attending a tertiary care
pediatric obesity clinic, parents
completed surveys initially and
again on follow up visits to
assess their readiness for

(CBT) focuses on breaking the

change.'® Those in the action/

Curr Probl Pediatr Adolesc Health Care, September 2020



maintenance state of change were more likely to be
actively making changes to multiple eating behav-
iors—i.e. availability of sugar-sweetened beverages
(SSBs) and salty snacks, and in physical activity
patterns—i.e. reaching recommended levels of
increased activity and limiting screen time. Their chil-
dren were more likely to be more physically active
and to consume less fast food and more fruits and
vegetables than the children of parents in the other
stages of change.'® Parents who believed their own
weight was a health problem were less ready to make
changes to their children’s diet.'"® These authors sug-
gest that maintaining both parent and patient motiva-
tion should be a focal point of treatment and that this
may entail a variety of approaches, such as using text-
ing or other electronic devices to assess the stage of
change for readiness and decisional support.'®

Mobile health interventions and
telemedicine

evidence of efficacy of mobile health interventions as a
stand-alone treatment modality.”*

The impact of combining the mobile health
approach with components of behavior based inter-
ventions has been examined by Cueto et al.”> They
evaluated the original Kurbo app (circa 2014) before
it became Kurbo WW.”° Designed to promote behav-
ior change and encourage healthy lifestyle choices, it
used the evidence-based traffic light diet approach®’
and Kurbo health coaching through the incorporation
of behavior substitutions and habit formation.”®
Although Kurbo includes components of behavior-
based interventions proven successful in pediatric and
adolescent weight management, it has come under fire
for promoting behaviors that can be perceived as
overly restrictive and potentially promoting eating
disorder behaviors.”” Questions have been raised
based on degree of weight loss in young subscribers
and whether adequate monitors are in place to deter-
mine that degree. Prior studies have warned about the
potential for “growth velocity to be negatively

impacted when caloric intake is

Use of mobile health technol-
ogy as an adjunct to behavioral
based weight management strat-
egies is becoming more com-
mon. Chen and researchers
reported on a convenience sam-

Use of mobile health technology
as an adjunct to behavioral
based weight management strat-
egies is becoming more
common.

restricted,” and thus growth
velocity must be followed care-
fully during and after weight loss
in children and younger adoles-
cents, and medical supervision
may be warranted.*"-*’

Other combined interventions

ple of self-identified Chinese-
American adolescents with BMI
> 85th percentile who partici-
pated in a culturally focused intervention called Smart
Start."” It provided general health education, wearable
fitness trackers, online educational modules, and tai-
lored biweekly text messages. A benefit in outcome
occurred in both the control and intervention groups.
However, over a six month period, the intervention
group, as compared to the control group, had
“statistically greater changes” in BMI that were associ-
ated with less fast food intake, a lower intake of SSBs,
and an increase in physical activity levels and
decreased sedentary behavior.'” Overall, mobile health
use has shown mixed benefits for weight management
in adolescents and young adults.”” Other mobile health
initiatives have resulted in weight loss in the experi-
mental groups that was not sustained”'~”” or have dis-
played no further benefits above that of the standard
care group.”” Researchers have thus noted limited

Curr Probl Pediatr Adolesc Health Care, September 2020

utilizing mobile health apps have
yielded partial success. One 12-
month technology-based program for adolescents with
Type 2 diabetes “was not sufficient to produce weight
loss with the combination of web intervention and group
sessions and telephone follow up, but improvements in
sedentary behavior and use of behavior change strategies
expected to lead to behavior change was evidenced.”*”
Telemedicine, in theory, should be able to compen-
sate for some of the barriers that prevent access to and
utilization of family based comprehensive behavioral
interventions for child and adolescent obesity.” These
barriers include time, transportation, access, cost,
scheduling challenges, stigmatization, language bar-
riers and more.”*’ Rural populations have been stud-
ied for feasibility and satisfaction with telemedicine
treatment approaches, and results have been compara-
ble to standard treatment outcomes.’® Urban popula-
tions can face similar barriers to attendance of
programs held in hospitals or university medical



settings— delays in acquiring care, fear of being
judged based on native language or residency, and
possible stigmatization.” Consequently, there have
been studies here too (even prior to the COVID-19
pandemic) regarding the incorporation of telemedi-
cine as a supplemental arm of treatment modalities
involving group sessions and mixed formats with
medical staff including physicians, nurse practitioners
(NPs), nurses, psychologists, family counselors, dieti-
tians, physical therapists, exercise specialists, and
social workers.”®*? With the dramatic increase in the
use of telemedicine brought about by the COVID-19
pandemic, this modality of treatment will certainly be
utilized and studied considerably more in the upcom-
ing months and years.

Mobile apps have proved an engaging way to
involve children in health behavior changes,”’ allow-
ing for delivery of health information in a portable,
“entertaining” way."' ™’ These apps are capable of
promoting some of the expert recommendations for
healthy eating and physical activity, including setting
goals/limits and reducing intake of SSBs, but they
often do not go deeper into behavior change. One
app, Hyperant™, utilized a set

The ChooseMyPlate teaching initiative from the
U.S. Department of Agriculture (USDA) came out of
the need for a vehicle to effectively and “with maxi-
mum visibility” communicate the 2010 Dietary
Guidelines for Americans (DGAs) in order to foster a
healthier lifestyle.*® Using print and online resources
to engage the public, it was translated into several lan-
guages, incorporated into health curriculum resources
created for nutrition education for children and adults,
and promoted to nutrition communicators, educators
and the food industry, calling upon them to “get the
message out.”’” " Its message: “Americans can
achieve a healthier weight by eating more of some
foods,” was thought to be one that consumers could
embrace. When one’s plate has a larger proportion of
lower calorie vegetables, they, in essence, “crowd out’
the more calorically dense other foods on the plate
like refined grains and high fat proteins. Thus, adding
foods, rather than taking away foods, can result in a
calorie deficit. Designed to “impact behavior during
meal planning” and “perception during meal con-
sumption,” this initiative aimed to be seen by individu-
als and groups as a positive way of collectively

altering energy balance.

of “Hyper Activity Cards™”
to give children ideas for
health-promoting  behaviors
including physical activity,
healthy eating, and sleep.*
However, it only provides user
messages without offering the
opportunity for interaction. In
a meta-analysis of mobile
health technologies for self-
monitoring, Darling et al. con-
cluded that self-monitoring
techniques using mobile health
technologies have a small but
significant effect on weight
status  in  children and

ChooseMyPlate calls for a shift
in consumption patterns. It
emphasizes less processed

foods and more of whole

grains, lower fat and non-fat
dairy items over full-fat varie-  and

ties, water in place of SSBs, and
protein alternatives, including
leaner meats. Along with less
saturated fat and added sug-
ars, lower sodium options are

promoted.

ChooseMyPlate calls for a
shift in consumption patterns.
It emphasizes less processed
foods and more of whole
grains, lower fat and non-fat
dairy items over full-fat varie-
ties, water in place of SSBs,
protein alternatives,
including leaner meats. Along
with less saturated fat and
added sugars, lower sodium
options are promoted. Central
to this multimodal plan is the
plate icon (Fig. 1) that replaces
the Food Guide Pyramid as
both visual cue and accepted

45
adolescents.™

Population health initiatives

A more “macro approach” for educating and guiding
children, adolescents, their families and guardians is
called for to achieve greater success in maintaining
better health and weight management. Several such
programs are described below.

standard.”®*’ The most current
recommendations, as per MyPlate, MyWins (see
below), directs people to “find your healthy eating
style and maintain it for a lifetime” by making half
of the meal plate fruits and vegetables (varying the
veggies and focusing on whole fruits), making a
quarter of the plate grains (half of them whole
grains), and making the remaining quarter of the
plate proteins (varying the protein routine). Individu-
als are advised to move to low-fat or fat-free milk or
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MyPlate

Fig. 1. Choose MyPlate Graphic.

Source: www.choosemyplate.gov.

yogurt for dairy intake, which is depicted alongside
on the right of the icon’s plate. The “right mix” is
based on variety, amount, and nutrition content.

The original MpyPlate teaching campaign was
revamped to reflect changes in the updated DGAs
(2015—2020). MyPlate, MyWins, launched in 2015,
strongly focuses on food patterns. It added the concept
of “a healthy eating style” which can be achieved with
“small changes” to promote the goal of getting individu-
als to realize that “what you eat and drink over time mat-
ters and can help you be healthier now, and in the
future,” messaging that reflected the evolving emphasis
of the DGAs. The public was encouraged to be more
engaged and active in their health, and was invited to
virtually share personal experiences with MyPlate,
MyWins on social media using #MyPlateMyWins.

Researchers out of the Behavioral Health and Nutri-
tion Department at the University of Delaware used
MpyPlate to test whether peer education improved self-
efficacy, perceptions and attitudes toward healthy eat-
ing, and physical activity.”””' They concluded that
peer education could promote improved knowledge
and attitudes about MyPlate among college students
and increase their self-efficacy, helping them make
healthier decisions with regard to food and food
intake. The pilot First Year Experience course curricu-
lum developed at the university became mandatory
coursework for all incoming freshmen.”’

A Florida study of elementary school children
whose families qualified for federal assistance via the
Supplemental Nutrition Assistance Program (SNAP),
utilized the six-lesson Youth Understanding MyPlate
(YUM) curriculum to teach the students through grade
specific activities. The children reported an increase in
intake of fruits and vegetables, grains, low-fat/fat-free
dairy, healthy snacks, eating breakfast, and physical
activity, compared to baseline.””

5-2-1-0 Let’s Go! is another nationally recognized
program that aims to create environments supporting
healthy choices, healthy habits, and healthy living
within a multi-setting model.”~° Developed in Maine
in 2006 by a group of professionals on a mission to
tackle childhood obesity by using evidence-based
tools and strategies, it has expanded and gained
momentum through its strong, far-reaching program
and campaign designed to reach out to families
“where they live, learn, work, and play.””” Its premise
is that if children and families are exposed to the same
health message in multiple places across their commu-

nity, and if those places have

The present day ChooseMy-
Plate.gov website includes print-
able materials, images, and
graphics available as download-
able PDFs, JPGs, and other
files—all in the public domain
so that no permission is required
to print, reproduce, or use them.
Resources have grown to
include a host of topics, from
meal planning and food safety
to physical activity and seasonal
resources. Information continues
to be available in diverse for-
mats like toolkits, quizzes, info-
graphics, and videos.

The foundation for change as
modeled in the 5-2-1-0 healthy
habits message is based on the
following daily measures: 5 or
more fruits and vegetables, 2 h

or less of recreational screen
time (TV/computers to be kept

out of the bedroom and no
screen fime under the age of 2),
1 h or more of physical activity,
and 0O sugary drinks and more
water intake (Fig. 2).

policies and environments that
support healthy choices, then
children and families will be
more likely to adopt those
behaviors and maintain them in
their daily lives. The founda-
tion for change as modeled in
the 5-2-1-0 healthy habits mes-
sage is based on the following
daily measures: 5 or more fruits
and vegetables, 2 h or less of
recreational screen time (TV/
computers to be kept out of the
bedroom and no screen time
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under the age of 2), 1 h or more
of physical activity, and 0
5
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H or more FRUITS&VEGETABLES

hours or less of

“ hour or more of PHYSICAL ACTIVITY

m sugary drinks, MORE WATER

Fig. 2. 5-2-1-0 Healthy Habits Message.

Source: www.letsgo.org.

sugary drinks and more water intake (Fig. 2). Though
this message has been found to increase awareness
and healthy behaviors, it remains to be seen if that
will translate to concrete behavioral changes.

Many pediatric and primary care offices across the
country have started to implement 5-2-1-0 Let’s Go!
into their practices to potentially impact the health of
their patients, as have hospital-based specialty pro-
grams. The POWER Kids Weight Management Pro-
gram of Cohen Children’s Medical Center at
Northwell Health is the

direction of behavioral, nutritional, and exercise
interventions. Focusing on domains where program
participants exhibit deficiencies, while reinforcing
already established positive health-related behaviors,
helps to pave the path to successful weight manage-
ment. The goal is to use the 5-2-1-0 message to
encourage the children and adolescents in the pro-
gram to develop healthy habits that can positively
impact what would otherwise be their trajectory for
further excess weight gain and the associated co-
morbidities of obesity.

authors’ multidisciplinary pro-
gram for overweight and obese
children and adolescents, 8 to
18 years of age. In advance of
meeting with program staff or
at the initial assessment by the
program’s registered dietitian
nutritionist (RDN), prior to
any interventions, the patient
or the parent/guardian is asked

Let’s Move is the comprehensive
inifiative launched in 2010 by
former First Lady Michelle
Obama the same day that Presi-
dent Barak Obama signed the
memorandum creating the Task
Force on Childhood Obesity.

Let’s Move is the comprehen-
sive initiative launched in 2010
by former First Lady Michelle
Obama the same day that Presi-
dent Barak Obama signed the
memorandum creating the Task
Force on Childhood Obesity. In
partnership with the Alliance for
a Healthier Generation, it is dedi-
cated to solving the problem of

to fill out a Healthy Habits

Questionnaire adapted from and directly correlated
to the 5-2-1-0 Let’s Go! program (Fig. 3). One ver-
sion is for children up to 9 years of age, another for
10 to 18- year-olds, and both are available in Spanish
as well as English. This POWER Kids questionnaire
uses a modified food- frequency survey style to ask
questions regarding food and beverages and includes
other questions that address time allocation for activ-
ity and sedentary pursuits as well as family meal pat-
terns and access to TV. What emerges are overall
patterns, habits, and choices, ending with a glimpse
as to what the child or adolescent is willing to
change. Answers to the questions help guide the

obesity “within a generation” so
that “children born today will grow up healthier and be
able to pursue their dreams.”’ The focus is on creating
a healthy start for children, empowering parents and
caregivers, providing healthy food in schools, improving
access to healthy affordable foods, and increasing physi-
cal activity. One of its many ambitious goals is the com-
mitment to giving children a voice and a presence.
Families are encouraged to recognize that children can
create healthy lunches from their own kitchens and
express their unique preferences as to what “healthy eat-
ing” translates into for them. The Healthy Lunchtime
Challenge has drawn representatives from every state
and territory in the United States, and the accumulation
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YN Cohen Children’s
Medical Center

Northwell Health*

Division of Adolescent Medicine
410 Lakeville Road, Suite 108
New Hyde Park, NY 11042
Phone: (516) 465-3270

Patient Name:

Healthy Habits Questionnaire (Ages 10-18)

Patient Age: Today's Date

- How many servings of fruits do you consume a day?
aday?
~ How many times a week do you eat dinner at the table together with your family?

- How many servings of vegetables do you ¢

1
2
3
4. How many times a week do you eat breakfast?
5. How often do you eat fast food or takeout?
6
7
8
9

- What are your favorite fast food restaurants / places to eat fast food?

_  How many hours a day do you sit and watch TV, play viden games or go on your computer/smart phone?

_ Do you have a TV in your room? Yes No

_ Do you have a computer/laptop or use your smart phone as your computer in your room? Yes No
10. How much time do you spend being active (faster breathing, heart beating faster or sweating)?

11. How many 8 ounce servings of the following do you drink a day?

luice Soda Sport drinks {i.e. Gatorade, Powerade, elc.)
— Lemonade Flavored coffee/drink iced Tea
Water Mik {please circle): Nonfat {skim) low-fat {1%) reduced- fat {2%) milk

12 Is there ONE thing you would be interested in changing now?

Eat more fruits and vegetables.
Take the TV out of the bedroom.

Play outside more often.
Switch to nonfat {skim) or low- fat {1%) mik.

Spend less time watching TV/movies and playing video games.
Eat less Fast food/f takeout.
Drink less soda, juice, or punch.

Drink more water.

Adapted from 5210 LET'S GO www.ietsgo.org

Fig. 3. Healthy Habits Questionnaire for ages 10-18 (adapted for use in POWER Kids Program from 5210 Let's Go www.lefsgo.org).

of recipes from the annual challenges is accessible
online as “historical material.””’

The Let’s Move! Outside program, developed to
bridge the growing disconnect between young people
and the great outdoors, and to emphasize the need for
active play, has been adopted by the YMCA of the
USA, through its Youth Development Division, using
programs and services shown to be instrumental in their
diabetes prevention program (DPP) trials.”® Eligible
children and adolescents, ages 5—17, representing a
wide variety of socioeconomic backgrounds, were
recruited for a randomized computer-assisted interven-
tion that included their families, to assess whether elim-
inating financial barriers to YMCA membership could
encourage increased physical activity in the environ-
ment of a supportive family.”” Extensive resources
were available to those who utilized the services. All
participants and their parents and guardians were
scheduled to attend 4 nutrition classes administered by
a Registered Dietitian (RD) and to return for evaluation
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at 2,4, 6,9, and 12 months. Children were randomized
to nutrition class only (n=39) or nutrition class and
free family YMCA membership (n=44). Nutrition
classes did not differentiate between those in the con-
trol and treatment groups. Of the 36 evaluable partici-
pants randomized to treatment, only 27 ever visited
the YMCA, with a median of 5 visits reported.
Overall attendance at scheduled study-related visits
was poor. Only 2 participants in each group
attended all 6 scheduled visits. For nutrition clas-
ses, at least 1 class was attended by 67% of the
treatment group, but only 30% of controls. Atten-
dance in the nutrition classes led to improvements
in nutritional intake for both groups. Four partici-
pants in the control group and 1 in the treatment
group achieved the target reduction of 2 BMI per-
centile points. There was a positive, but very small,
relationship for YMCA attendees between the num-
ber of visits and the loss of either BMI or weight,
which was not statistically significant.
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Another major initiative promoting physical activity
and healthy eating among children (in this case, as
young as kindergarten and through 12th grade) that
has been studied and evaluated is the NFL Play 60 Fit-
nessGram Partnership Project, led by teachers in
school settings across 32 National Football League
franchise markets. (Its two most popular programs are
Fuel Up to Play 60, in collaboration with the United
States Dairy Association (USDA), and the NFL Play
60 Challenge created in conjunction with American
Heart Association (AHA). The latter has its own app
which originally allowed users to choose an avatar
with which to complete a course through a virtual out-
door park while listening to health promoting mes-
sages like “make sure you drink enough water today”
(it no longer includes an “in the game” motion sensor
but still gauges and delivers health concepts.) The lon-
gitudinal impact of NFL Play 60 programming was
measured using data based on students from 497
schools who completed FitnessGram assessments
annually, starting in 2011 through 2015. For schools
that participated in the program, annual improvements
in aerobic capacity were significantly greater for both
girls and boys, compared with non-programming
schools. Both girls and boys in participating schools
showed annual improvement in BMI Healthy Fitness
Zone achievement. Students in schools that imple-
mented the program for the entire 4 years tended to
have better improvements in aerobic capacity than
those in schools enrolled for only 2 or 3 years.””

It is fair to say that each of the national initiatives
described in this section had some impact on nutrition
and physical activity for many children and adolescents
but that the impact was modest for most and minimal
for many. Going forward, it can prove useful to com-
bine the messages of these multiple programs into one
unified message that can be promoted throughout the

now available to children and adolescents who are
spending long durations of time in sedentary activities
involving handheld devices and video consuls. Current
guidelines call for limiting sedentary screen time to 2 h
or less.”’ Among the many concerns being addressed is
that increased time on electronics/screen time becomes
a potential source of additional energy intake.

In a clever harnessing of this dynamic, health pro-
fessionals are exploring the use of electronics and
gaming for getting children to be more physically
active. Games like Wii/WiiU, Xbox Connect, Nin-
tendo, and variations of them have offered small
promise. Active video games can acutely increase
light to moderate physical activity. However, they are
unlikely to impact increased habitual activity or sig-
nificantly decrease sedentary behaviors.”” Rose et al.
in their systematic review of digital interventions for
improving diet and physical activity behaviors in ado-
lescents, struggled with the heterogenicity of studies
not being conducive to a meta-analysis and urged set-
ting up future research initiatives in digital health as a
cost-effective medium for health promotion.®’

A great deal of thought and programing is being
directed to creating challenges and monitoring
progress with physical activity. And sometimes the
unexpected turns up with great outcomes. For a
time in 2016, the Pokémon Go app set off a frenzy
of interest in walking, sometimes long distances, to
find and catch Pokémon avatars.”* An estimated
9—21 million people used the app and increased
their daily step count, with some reaching as many
as 15,000 steps a day.®’

Step challenges have worked well in the adult pop-
ulation with competitions awarding badges, status
recognition, and prizes for accumulating steps. In the
early 2000s portable watches that were affordable
and fashionable were introduced for use in tracking

country in a way that will
strengthen their message and
thereby yield a stronger effect
on the nutritional and physical
activity patterns for the youth of
the nation.

thata

Impacting habitual

Studies exploring step tracking
have shown promising results in
positive feedback loop is
established, whereby accumulat-
ing steps reinforces continuation

of the activity.

steps. Prior to this, they had
only been available at research
grade. Studies exploring step
tracking have shown promising
results in that a positive feedback
loop is established, whereby
accumulating steps reinforces
continuation of the activity.
Efforts at encouraging step ini-

dynamics

Advances in technology have
brought about the proliferation of electronic devices

tiatives in children and adoles-
cents hone in on impacting
their motivation, which is often lacking.®® Research
on how to encourage more physical activity among
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children and adolescents yields findings on how to
most effectively use pedometers in combination with
other treatment modalities. Organizations including
the American Medical Association (AMA) and the
United States Preventive Services Task Force
(USPSTF), along with healthcare organizations and
professionals abroad, have recommended counseling
to promote increased physical activity.®’ Pedometers,
which are inexpensive and wearable devices, can
provide children with objective ways to self-monitor
their physical activity. Several studies of weight
management interventions have shown that children
can successfully increase their step count from base-
line as part of an intervention.®® Yet these studies fail
to consistently demonstrate a significant change in
BMI percentile from controlled conditions.®**’
Staiano et al. were able to demonstate weight loss in
groups of children issued pedometers as part of a 10-
week, family-based weight management intervention
which included physical activity, nutrition, and
behavior modification (as well as money compensa-
tion).°® Those in the group issued pedometers and a
step count goal increased their daily step count, as
well as reduced their BMI and BMI z score signifi-
cantly more than those issued a pedometer without a
step goal count. Both groups saw a reduction in BMI
and an increase in step count from baseline. These
same children issued pedometers (with or without a
step count goal) had increased subjective health and
increased health-related quality of life.

Ostendorf et al. examined what leads some people to
be consistent exercisers and demonstrated that weight
loss maintainers weren’t using continuous calorie
restriction to maintain their weight.”’ Instead, the
weight loss maintainers had a much higher energy
burn from exercise despite eating approximately the
same number of calories per day as the control partici-
pants with overweight/obesity. It takes a significant
time commitment to achieve the level of activity
observed in these weight-loss maintainers. In a com-
mentary on the role of exercise, Martin and Church
challenge researchers to identify the physiological,
psychological, and environmental factors that help
people maintain weight loss through large amounts of
exercise so that strategies can be implemented for
future weight loss maintenance success. The benefits
of exercise cannot be argued. Regular exercise can
lower stress, moderate anxiety, and improve overall
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quality of life; however, there is great variation in
these outcomes.”’

Targeting the agent of change

Knowing that parents can be effective in modulat-
ing childhood obesity by serving as role models for
children’s eating and physical activity behavior, and
knowing the positive impact parental involvement in
childhood obesity efforts carries, Golan and Crowl
compared targeting parents exclusively for treatment
with a child-only intervention.””> Group sessions
were utilized in this family-based health center
intervention treatment, with parents attending 14
one-hour support and educational sessions that
started as weekly, became biweekly, and then took
place once every six weeks with clinical dietitians
delivering the topics. Two similar groups were
established, with 15 families participating in each,
discussing such topics as limited responsibilities,
nutrition education, eating and activity behavior
modification, decreasing stimulus exposure, parental
modeling, problem-solving, cognitive restructuring,
and coping with resistance. Parents were encouraged
to practice an authoritative parenting style as
opposed to an authoritarian style.”" In authoritative
parenting, “parents are both firm and supportive and
then assume a leadership role in the environmental
change with appropriate granting of child autono-
my,” whereas in the authoritarian style, child feed-
ing practices are controlled by the adults.”” "’
Children in the child-only group were prescribed a
1500 calorie per day diet and participated in 30 one-
hour group sessions led by a clinical dietitian. Two
similar groups were held with 15 children allocated
to each. The first 7 sessions were conducted weekly
and the remainder were held biweekly for the period
of one year.

At the end of the intervention, 35% of children in the
parents-only group reached a non-obese status, com-
pared to 14% in the child-only group. At the one-year
follow-up, or one year after program termination, the
weight loss in the children of the parent-only group
was statistically significant compared with that of the
child-only group. At the two-year follow-up, there
was a mean reduction in overweight of 15% in chil-
dren of the parent-only group and an increase of 2.9%
in children of the child-only group. At the seven-year



follow-up, both treatment conditions demonstrated
substantial weight loss. However, the mean reduction
of overweight status was 29% in children of the par-
ent-only group and 20.2% in those of the child-only
group; 60% of children of the parent-only group, com-
pared with only 31% of children of the child-only
group, were in a non-obese status. Seven years after
program termination, two (6.6%) of the girls from the
child-only group reported eating disorder symptoms
(both bingeing and purging); none of the children in
the parent-only group reported any eating disorder
symptoms.

Family-based programs require the family to be
involved. With more families having both parents
in the workforce, present-day parents are less avail-
able to their children, which makes it difficult for
children and adolescents waiting for them to pro-
vide a source of physical activity, to engage them
in physical activity, or to accompany them to phys-
ical activity. Parents are less able to enroll in fam-
ily-based weight management programs if their
work schedules conflict with their ability to use
free time to participate.’®

Interventions targeting overweight and obese chil-
dren and adolescents that require a large time commit-
ment, a commitment from family members, travel to
the intervention location, and potential cost may be
poorly received and underutilized. Solutions to some
of these challenges could be reached with innovative
restructuring, telehealth, or a mixed model that may
evolve over time.”®

Behavior modification-dietary focus

Clearly there are potentially modifiable behaviors
and perceptions that are associated with improving
overweight and obesity. These include decreasing
fast food intake, the amount of screen time, on and
off dieting, depressive symptoms, low self-esteem,
and weight teasing, on the one hand, as well as
increasing fruit and vegetable intake through home
availability and having more family meals, plus par-
ticipating in moderate to vigorous physical activ-
ity.”” They are the behaviors most targeted in
nutrition interventions using medical nutritional
therapy (MNT) by an RD as part of a comprehensive
weight management program. Increased frequency
of RD visits has been associated with improved
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BMI outcomes in obese youth participating in these
programs: “The probability of success exceeded
78% with > one RD visit per month versus 43%
with minimal RD exposure.”™’

Both the Choose MyPlate and the 5-2-1-0 education
initiatives target these potentially modifiable behav-
iors. In conjunction with each other, they can have a
synergistic effect. Healthcare professionals can use
these tools together to impact behavior change ses-
sions and establish simple lifestyle goals.

Many adolescents engage in extreme weight con-
trol behaviors and that number has greatly
increased over time, as innumerable studies have
shown. One population-based survey of adolescents
attending middle and high schools in 1998—99 and
again in 2008—09 by Project Eating and Activity
Among Teens and Young Adults assessed personal,
psychological, behavioral, and socio-environmental
factors believed to play a role in obesity. It showed
that informing adolescents and young adults that
increased dieting is associated with the persistence
of obesity may help motivate adolescents to use
more healthful means of weight management.®'-**
This study reemphasizes the crucial importance of
promoting healthy eating, improving the quality of
the home food environment, and increasing physi-
cal activity as a means of preventing unhealthy
weight loss behaviors.

The Weight Management and Healthy Living 2015
survey from the Hartman Group™ found that consum-
ers are more interested in lasting changes and lifelong
healthy eating than in crash dieting. It demonstrated
that a campaign like MyPlate, with its message that
individuals can achieve a healthier weight by eating
more of some foods and less of others, can have utility
in helping consumers make lifestyle changes that
prove formidable.

Studies on energy density by B. J. Rolls suggest that
decreasing energy density reduces energy intake,
independent of the macro nutrient mix, because of
effects on satiety.®* The indication is that diets of low
energy density, which are typically rich in vegetables,
fruits, legumes, and minimally processed grain prod-
ucts, allow individuals to consume ‘“‘satisfying por-
tions of food,” while simultaneously reducing their
energy intake.®* This concept has been used in her
best-selling book series Volumetrics and made into a
diet plan.*
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Another approach which has
been used in many interven-
tions is the “traffic light” or
“stoplight diet,” which groups
foods based on their nutrient

Another approach which has
been used in many interven-
tions is the “traffic light” or

development of  nutrition
standards for meals and snacks
served in schools, as well as
the setting up of goals for

; . - “” . . .y . physical education. The
quality and calorie density SfOPI'ghf diet, Wh’Ch groups  yealthy Hunger-Free  Act,
such that “red foods” shouldbe  foods based on their nutrient  passed” in - 2010,  required
consumed . rarely, ~ “yellow qualn‘y and calorie densify such school districts to measure pol-
foods™  infrequently. and g 4red foods” should be con- icy implementation and make

“green foods” most often.”’ It
is predicated on the idea that
children can learn to substitute
lower energy-dense healthy
foods for less healthy higher

sumed rarely, “yellow foods”
infrequently, and “green
foods” most often.””

these results publicly avail-
able. What follows here is a
look at the impact of some of
these and other programs
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energy-dense foods and that

implemented by the schools.
Approximately 12.2 million

parents can facilitate this tran-
sition via increasing access to
healthy foods and decreasing
access to less healthy foods by
altering food purchasing and
food storage habits for the fam-
ily at large.*®

School-based

interventions

The vast number of children
and adolescents in the United
States attend public schools.
Health and wellness policies
and programs have tradition-
ally been an important part of

Approximately 12.2 million
public school students from low-
income homes are provided a
nutritious breakfast as part of
the federal School Breakfast
Program (SBP), which was
established in 1966 and perma-
nently authorized in 1975. Stud-
ies have shown that this may be
associated with improved aca-
demic performance and a
reduction in the number of stu-

dents affected by food

public school students from
low-income homes are pro-
vided a nutritious breakfast as
part of the federal School
Breakfast Program  (SBP),
which was established in 1966
and permanently authorized in
1975. Studies have shown that
this may be associated with
improved academic perfor-
mance and a reduction in the
number of students affected by
food insecurity.””*® The num-
ber of students participating in
the SBP is less than half of
those participating in the
National School Lunch Pro-

the daily curriculum of the ,’nsecun’fy.g ,88 gram (NSLP). To increase par-
majority of these schools. Dur- ticipation in the SBP, the
ing the 20th century, manda- federal government allows

tory physical education classes and nutrition
programs, including the National School Lunch Pro-
gram (NSLP) and the School Breakfast Program
(SBP), were implemented to address problems
including “food insecurity.” The current obesity epi-
demic among children and adolescents in the United
States has stimulated the further involvement of
local, state, and federal agencies in an attempt to use
public schools as a venue to combat this problem. In
2004, the U.S. federal government mandated that all
school districts participating in the federal meal pro-
gram create a school wellness program by establish-
ing a committee that includes individuals impacted
by this problem. Legislation also required the
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school districts to serve Breakfast in the Classroom
(BIC).* In New York City, more than 70% of pub-
lic-school students qualify for free or reduced-price
meals. Researchers reported in 2013 on the impact of
BIC on the percentage of children going without
morning food, the number of locations where food
was consumed, and the estimated calories each child
consumed. Comparisons were made between schools
that offered BIC and those that did not. Results
showed that students in BIC schools were signifi-
cantly more likely to eat more than once in the morn-
ing and, on average, ate an estimated 95 additional
calories each morning.*” A similar study in the Phila-
delphia public school system, completed and
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published in 2018, found that BIC did not affect the
combined incidence of overweight and obesity
among public school students.”’ However, an
increasing incidence and prevalence of obesity
among the students was noted.

In 2003, Arkansas became one of the first states to
pass legislation to specifically address the epidemic of
obesity. It required annual body mass index (BMI)
screenings for all public school students, elimination
of elementary school students’ access to vending
machines, and creation of physical education and
nutrition standards via district physical activity and
nutrition committees along with input from a Child
Health Advisory committee.””* A study published in
2018 assessing the effectiveness of this policy con-
cluded that it was very unlikely that the Arkansas Act
was having an impact on preventing adolescent over-
weight and obesity.””

California began BMI screening during the early
part of the first decade of the 21st century. The state
collected BMI data annually on fifth, seventh, and
ninth grade students. Parental notification of the
results was optional. In 2001, BMI results were sent
to 35% of parents or guardians, which rose to 52%
in 2008. Notification in fifth and/or seventh grade
on subsequent BMI z scores, when compared to no
notification, showed no significant difference in
reducing the prevalence of obesity among this popu-
lation of students.”

One state that offered a program that achieved bet-
ter success is Massachusetts. In a pair-matched,
cluster-randomized, and controlled school-based
trial using a convenience sample of six public high
schools, eligible 9th to 11th graders were recruited
to participate in “Lookin Good Feelin Good,” a
school nurse-delivered counseling intervention with
one-on-one sessions conducted over two months
during the school day, during non-academic classes
held in the privacy of the school nurse’s office.””
The 5-3-2-1-0 approach was used “to support mak-
ing five behavioral changes” by utilizing cognitive
behavioral techniques to facilitate changes in self-
management behaviors through health knowledge
and the development of positive outcome expecta-
tions, self-control, and behavioral capacity skills
and self-efficacy.” Targeted adolescents completed
behavioral and physiological assessments at base-
line, and at 2-month and 6-month follow-ups. At two
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months, compared to control participants, this inter-
vention was able to impact both increased intake of
breakfast, and decreased total sugar and added sugar
intake. While these particular positive results were
not maintained at further follow-up, other positive
outcomes were noted at 6 months when the adoles-
cents in the intervention were more likely to drink
soda less than or equal to one time a day and eat at
fast food restaurants less than or equal to one time
per week compared to controls. Total calorie intake
and calories from fat did not change significantly
between groups. Screen time and time spent in mod-
erate to vigorous physical activity were not statisti-
cally affected. Although there was no statistically
significant difference in BMI, students in the
counseling intervention schools experienced favor-
able improvements in their BMI compared to stu-
dents in the control schools.””

There are clear factors standing in the way of more
successful outcomes. An online survey of U.S. public
school administrators completed in 2016 indicates
that rarely are evidence-based obesity prevention pro-
grams being implemented.”” Many programs focus on
students’ weights rather than on healthy lifestyles.
Barriers to implementation include lack of funding,
time, and training.

The Johns Hopkins Evidence-Based Practice Cen-
ter completed a study of 124 school-based interven-
tions in 2013 and reported on two kinds of programs
that demonstrated high evidence of effectiveness in
preventing overweight and obesity in the school-
aged population. These are (1) school-based pro-
grams that combined physical activity and diet with
a home-based component and (2) school-based
physical activity and diet interventions that were
combined with a home and community
component.”®

Pharmacotherapy

Medication is only recommended after an unsuc-
cessful attempt at weight loss that includes the adop-
tion of a healthy and age-appropriate diet and an
increase in daily physical activity. Presently, five med-
ications are approved for adults in the United States
for long-term management of obesity.”’”® Weight
loss associated with these ranges from approximately
3%—9%. Side effects and adverse reactions are
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common with each. For adoles-
cents greater or equal to twelve
years of age, the only prescrip-
tion medication approved by
the United States Food and
Drug Administration (USFDA)
is orlistat. No medication is
approved for use in children
I%SS than twelve years of age.””
101

Orlistat is a lipase inhibitor
that blocks the absorption of fat.

the review. The authors con-

For adolescents greater or equal  ciuded that metformin has not
to twelve years of age, the only
prescription medication
approved by the United States
Food and Drug Administration
(USFDA) is orlistat. No medica-
tion is approved for use in chil-
dren less than twelve years of

096.99-10’

been shown to be clinically
superior to other options for
treating childhood obesity in
the short term.

Bariatric surgery

Bariatric surgery has become
an optional treatment for ado-
lescents who are severely

It is recommended to be taken
with each meal. Although it has
been demonstrated to have a good safety profile, side
effects can include cramping, excessive gas, oily spot-
ting, fecal urgency, and abdominal pain. Since these
side effects occur not infrequently, it can be difficult
to maintain compliance with this medication. Studies
have shown modest weight loss efficacy when orlistat
is used along with a comprehensive weight loss pro-
gram. In the largest study (n=539) of orlistat use in
combination with diet, exercise, and behavioral modi-
fication, a BMI reduction of approximately 2.4%, as
compared to a placebo group, was seen over a treat-
ment period of one year.'’” The only cardiometabolic
benefit seen was a small reduction in diastolic blood
pressure. At the present time there are no studies
reporting long-term outcomes after cessation of orli-
stat use.

Phentermine, a norepinephrine reuptake inhibitor,
has been approved by the USFDA for short-term use
for ages seventeen or older. No randomized clinical
trials of phentermine have been conducted in individu-
als younger than seventeen years. Common side
effects observed in adults using this medication
include rapid heart rate, high blood pressure, anxiety,
insomnia, and headache.

Metformin, a biguanide used predominately for gly-
cemic control in individuals with Type 2 Diabetes
Mellitus, has been studied for use in treatment of pedi-
atric obesity along with lifestyle interventions.'*” It
does not have USFDA approval for this use in chil-
dren and adolescents at the present time. One system-
atic review of the benefits and risks of using
metformin in treating obesity in this population dem-
onstrated a statistically significant, but very modest,
reduction in BMI when combined with lifestyle inter-
ventions over the short term. No serious adverse
events were reported to occur among individuals in
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obese. In 2004, an Expert Panel
of pediatric surgeons and
pediatricians made recommendations regarding selec-
tion criteria for bariatric surgery in individuals less
than eighteen years of age.'"* Selection criteria
included: (1) failed >6 months of organized attempts
at weight management, (2) has attained or nearly
attained physiologic maturity, (3) >50 BMI, or >40
BMI with an associated severe co-morbidity (i.e. sleep
apnea, diabetes, hypertension), (4) demonstrates com-
mitment to comprehensive medical and psychological
evaluations both before and after surgery, (5) agrees
to avoid pregnancy for at least a year, (6) is capable of
and willing to adhere to nutritional guidelines post-
operatively, (7) provides informed consent, (8) dem-
onstrates decisional capacity, (9) has a supportive
family environment, and (10) surgery would be done
in centers that have experience with bariatric surgery
and a team of specialists trained to provide long-term
follow-up care of the metabolic and psychosocial
requirements of the patient and family.

As an ancillary study of its observational study of
adults undergoing bariatric surgery, the National Insti-
tute of Diabetes and Digestive and Kidney Diseases
(NDDK) created Teen-Longitudinal Assessment of
Bariatric Surgery (Teen-LABS). Funding was pro-
vided to five centers in the United States to enroll at
least 200 adolescent bariatric surgical patients to serve
as a prospective observational cohort study aimed at
assessing the clinical, epidemiological, and behavioral
parameters in a select population of adolescents
undergoing bariatric surgery.'*” The majority of surgi-
cal procedures completed in the study were either
Gastric Bypass (Roux-en Y), which creates a small
gastric pouch that is connected directly to the jejunum,
bypassing the upper portion of the small intestine, or
the Sleeve Gastrectomy, which creates a narrow stom-
ach pouch and removes the rest of the stomach.
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Research published in 2018 has shown an increasing
use of vertical sleeve gastrectomy compared to other

surgical procedures.'"

Multiple publications from
the Teen-LABS study have
documented that severely
obese adolescents undergoing
bariatric surgery, when com-
pared to matched adolescents
undergoing medical treatment
alone, had better weight loss,
improvement in cardiovascular
risk markers and better glyce-
mic control. The Teen-LABS
researchers also reported iden-
tified risks including specific
micronutrient deficiencies and
the need for an acceptable rate
(13%) of additional abdominal
procedures.'””"''" Overall sim-
ilar findings were obtained by
Olbers in a prospective nation-
wide study of 81 Swedish ado-
lescents who were severely
obese and underwent Roux-en
Y gastric bypass.''” A single
study completed by Alqalhtani
in Saudi Arabia reviewed the
effects of laparoscopic sleeve
gastrectomy in 114 children
younger than 14 years of age
(mean =+ SD, 11.242.5
years). It was concluded that
the procedure resulted in sig-
nificant weight loss, improved
growth, and a resolution of
comorbidities, without mortal-
ity or significant morbidity.

Teen-LABS researchers
recently compared S-year out-
comes of gastric bypass in adoles-
cents with those of adults. They
reported that adolescents and

adults who underwent gastric bypass surgery had similar
significant weight loss 5 years after surgery, but adoles-
cents had a higher rate of remission of hypertension and
diabetes following gastric bypass than adults. They also
found that abdominal operations and short-term nutri-
tional deficiencies were more common among adoles-
cents than adults following surgery.''” Data from another
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Multiple publications from the
Teen-LABS study have docu-
mented that severely obese

adolescents undergoing bariat-
ric surgery, when compared to
matched adolescents undergo-
ing medical treatment alone,
had better weight loss,
improvement in cardiovascular
risk markers and better glyce-
mic control.

In 2018, the American Society
for Metabolic and Bariatric Sur-
gery’s (ASMBA) Pediatric Com-

mittee updated their
recommendations for metabolic
and bariatric surgery in children
and adolescents following a
comprehensive literature
search. They proposed that met-
abolic and bariatric surgery is
indicated for the following ado-

lescents: (1) BMI > 35 or 120%
of the 95th percentile with clini-

cally significant comorbidities

(whichever is lower), and (2)

BMI > 40 or 140% of the 95th

percentile (whichever is lower).

. qeys 5
comorbidities. "

Teen-LAB study demonstrated that joint pain, physical
function, and health-related quality of life improved after

bariatric surgery.'

In 2018, the American Soci-
ety for Metabolic and Bariatric
Surgery’s (ASMBA) Pediatric
Committee updated their rec-
ommendations for metabolic
and bariatric surgery in children
and adolescents following a
comprehensive literature
search. They proposed that met-
abolic and bariatric surgery is
indicated for the following ado-
lescents: (1) BMI >35 or 120%
of the 95th percentile with clin-
ically significant comorbidities
(whichever is lower), and (2)
BMI >40 or 140% of the 95th
percentile (whichever is lower).
In addition, the patient and fam-
ily should demonstrate the abil-
ity and motivation to adhere to
recommended pre- and post-
operative treatment.

The ASMBA'’s recommenda-
tions regarding contraindica-
tions for surgery included: (1) a
medical correctable cause of
obesity, (2) an ongoing sub-
stance abuse problem (within
the preceding year), (3) inability
to adhere to postoperative die-
tary and medication regimens as
a result of a medical, psychiat-
ric, psychosocial, or cognitive
condition, and (4) current or
planned  pregnancy  within
12—18 months of the procedure.
At the same time, their guide-
lines stated that treatment
should not be denied to those
adolescents with cognitive dis-

abilities, a history of mental illness, a history of eating
disorders that are treated, immature bone growth or
low Tanner Stage. Their overall conclusion was that
surgery was safe and effective in adolescents, and that
early intervention can reduce the risk of persistent obe-
sity as well as end organ damage from longstanding
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The American Academy of Pediatrics, as well, has
issued guidelines in a policy statement entitled
“Pediatric Metabolic and Bariatric Surgery: Evidence,
Barriers and Best Practices,” published in 2019."'°
They recommended considering the following factors
in deciding on surgery: (1) shared decision-making
including patient, parents, medical and surgical pro-
viders, (2) BMI and comorbidity, (3) physiological,
psychological, and developmental maturity, (4) ability
to understand risks and benefits and be able to adhere
to lifestyle modifications, (5) decision-making capac-
ity, (6) robust family and social supports before and
after the procedure. Concluding that there was no evi-
dence to support the application of age-based eligibil-
ity, the AAP set forth the following indications for
adolescent metabolic and bariatric surgery: (1) Class 2
obesity: BMI 1> 35 OR 120% of the 95th percentile
for age and sex, whichever is lower, and with an asso-
ciated clinically significant disease, including obstruc-
tive sleep apnea (AHI >5), T2DM, increased
intracranial hypertension, NASH, Blount disease,
SCFE, GERD, and hypertension, and (2) Class 3 obe-
sity: BMI >40, or 140% of the 95th percentile for age
and sex, whichever is lower without any associated
comorbid conditions.

Summary

Multicomponent programs that focus on diet, behav-
ior-change, and physical acitivity are recommended
as the first line of treatment for children and adoles-
cents who are overweight or obese. Treatment should
be guided by the patient’s developmental, cognitive,
and pubertal stage of development. The range of clini-
cians and environments providing these services is
extensive with most services being provided through
multidisciplinary tertiary care clinics and providers.
These interventions have been proven to be beneficial
in achieving small short-term reductions in BMI. Pres-
ently, there is both a lack of long-term benefit and evi-
dence that these interventions will reduce the
incidence of obesity or the associated cardio-meta-
bolic complications for children and adolescents (and
adults) in the future. An almost universal consensus
recommends a significant increase in research on all
interventions including minority and special-needs
populations with coordinated long-term follow-up.
School-based programs, pharmacotherapy, and bariat-
ric surgery are additional approaches that are increas-
ingly being utilized for weight loss management; of
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these, bariatric surgery has been shown to have the
greatest success, especially for those with the highest
levels of obesity.
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