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Abstract
Background: Severe obesity among adolescents, also known as class 2 and 3 obesity, is increasing in prevalence, yet, little is

known about adolescents with severe obesity. The objective of this study was to identify the socioenvironmental, personal, and
behavioral correlates of severe obesity among an ethnically/racially diverse sample of US adolescents.

Methods: A cross-sectional analysis of data from participants in the EAT 2010 study (n = 2706) was conducted. Adolescents
completed in-class surveys, and height and weight were measured. Severe obesity was defined as a BMI ‡120% of the 95th
percentile or ‡35 kg/m2; class 1 obesity as a BMI ‡95th percentile but below severe obesity cut points, overweight as a BMI <95th
percentile but ‡85th percentile, and normal weight as a BMI <85th but >5th percentile. General linear models were used to identify
differences between adolescents by weight status, adjusted for covariates.

Results: Nine percent of adolescents had severe obesity. Compared with peers of other weight statuses, a greater proportion of
adolescents with severe obesity reported parental encouragement to diet and peer weight teasing. Adolescents with severe obesity
also reported lower self-esteem and body satisfaction. Binge eating was three times as prevalent among adolescents with severe
obesity compared with peers of normal weight and twice as prevalent as among peers with class 1 obesity.

Conclusions: Adolescents with severe obesity report several unique socioenvironmental, personal, and behavioral concerns that
may diminish quality of life and may predict increased weight gain over time.

Keywords: adolescence; severe obesity; socioecological influences

Introduction

A
lthough the prevalence of overweight and obesity
has stabilized among many population groups in
the United States over the past decade, the pro-

portion of youth with severe obesity (also known as class 2
or 3 obesity), defined as a BMI ‡120% of the 95th per-
centile for age and sex or an absolute BMI ‡35 kg/m2,
continues to increase. In 2013–2014, 12.6% of adolescent
boys and 15.1% of adolescent girls in the United States had
severe obesity.1 Adolescents with severe obesity are sig-
nificantly more likely to have poor cardiovascular health
profiles than adolescents with class 1 obesity (i.e., an age-

and sex-adjusted BMI between 100% and 120% of the 95th
percentile), including elevated risk of hypertension, dysli-
pidemia, impaired glucose tolerance, and metabolic syn-
drome.2,3 Adolescents with severe obesity are also more
likely than their peers to experience physical comorbidities,
including sleep apnea,4 nonalcoholic fatty liver disease,5 and
musculoskeletal problems.6 Severe obesity tracks strongly
into adulthood; 100% of early adolescents with severe
obesity in the Bogalusa Heart Study had obesity as adults.2

Despite the increased risk of health consequences as-
sociated with severe obesity, little is known about the
health behaviors and social and personal experiences of
adolescents with severe obesity. Research in this area has
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been called for to inform the development of novel ado-
lescent obesity treatment approaches,7 which are essential
given that youth with severe obesity respond poorly to
standard lifestyle modification treatment protocols.8 In
addition, although pharmaceutical and surgical options are
increasingly considered to treat severe obesity among ad-
olescents,9 these treatments are not feasible strategies to
address severe obesity population-wide. However, among
those for whom these types of interventions are appropri-
ate, simultaneously addressing adolescents’ social envi-
ronments and maladaptive cognitions and behaviors is
likely essential to contribute to the long-term success of
these interventions. Finally, independent of participation in
obesity treatment, it is crucial to understand the experi-
ences of adolescents with severe obesity to remove barriers
to improving overall physical and emotional health.

Among the small number of studies that have examined
correlates of severe obesity among adolescents, findings
demonstrate that youth with severe obesity experience
poorer quality of life and lower school functioning,10,11

report fewer romantic relationships,12 and are more likely
to demonstrate binge-eating symptoms13 and suicidal ide-
ation14 than peers of normal weight or peers with class 1
obesity. However, nearly all studies of adolescents with
severe obesity have been conducted among clinical, obe-
sity treatment-seeking populations. These clinical popu-
lations are likely different than the general population of
adolescents with severe obesity on important characteris-
tics, including the duration or intensity of obesity, psy-
chosocial experiences as an individual with obesity, and
sociodemographic characteristics.

To our knowledge, only one community-based study
examining a range of social and behavioral experiences of
adolescents with severe obesity has been conducted.
Among youth in New Zealand, 2.5% of whom experienced
severe obesity based on the International Obesity Task
Force definition, adolescents with severe obesity were
more likely to smoke cigarettes; use extreme weight con-
trol methods such as skipping meals, fasting, and vomiting;
and report that they have been bullied at school and by
family members, compared with peers of normal weight.15

Given the limited understanding of the experiences of
adolescents with severe obesity, the purpose of the current
study is to examine socioenvironmental, personal, and be-
havioral correlates of severe obesity among a community-
based sample of over 2700 middle- and high school-aged
students from a large metropolitan area. Unlike previous
studies of youth with severe obesity, which often only com-
pared these youth with peers of normal weight, in the current
study, three comparison groups are utilized: adolescents with
class 1 obesity, adolescents with overweight, and adolescents
of normal weight. Comparing adolescents with severe obesity
with those with class 1 obesity, in particular, is essential, as it
has been hypothesized that youth with severe obesity differ
greatly from those who are obese but have lower relative
weights, and these differences may contribute to the lower
effectiveness of obesity treatment.

Materials and Methods
Cross-sectional data were drawn from the EAT 2010 study,

an observational investigation of socioecological correlates of
eating, physical activity, and weight-related topics among a
diverse sample of adolescents from 20 public middle and high
schools in the Minneapolis/St. Paul metropolitan area of
Minnesota.16 Students from selected health, physical educa-
tion, and science classes were recruited to participate during
the 2009–2010 school year. Adolescent assent and parental
consent were obtained for 96.3% of those attending school
during survey administration. Students completed surveys
in school classrooms, and nearly all participants also had
their height and weight measured (n = 2740 of 2793) in a
private space within their school. Following survey comple-
tion, participants received a $10 gift card. The University of
Minnesota Institutional Review Board approved the study
protocol. In the current study, we additionally excluded ado-
lescents who were underweight (BMI percentile <5) (n = 36),
therefore, the final analytic sample was 2706.

Measures
The EAT 2010 survey is a 235-item self-report instru-

ment assessing a range of factors of potential relevance to
weight status and weight-related behaviors among ado-
lescents. Development of the EAT 2010 survey has been
described in detail previously.17

Socioenvironmental, personal, and behavioral character-
istics. Items assessing the socioenvironmental, personal,
and behavioral characteristics examined as potential cor-
relates of severe obesity are presented in Table 1. Variable
selection for the current analysis was guided by Social
Cognitive Theory18 as well as previous literatures identi-
fying socioenvironmental, personal, and behavioral char-
acteristics predictive of excess weight gain and obesity
among adolescents.19 One-week test–retest reliability of
EAT 2010 survey items presented in Table 1 was obtained
during pilot testing of the survey. Measures of internal
consistency of study scales were calculated utilizing the
complete EAT 2010 study sample.

Weight status. Adolescents’ height and weight were as-
sessed by trained research staff using standardized equipment
and procedures.20 Students were weighed such that they could
not see their weight and were not told their weight unless
they requested. Height was assessed to the nearest 0.1 cm
using a Shorr board and weight to the nearest 0.1 kg using a
calibrated scale. BMI and BMI percentile were calculated for
each adolescent using the CDC guidelines.21 Adolescents with
severe obesity were identified as those with an age- and sex-
adjusted BMI ‡120% of the 95th percentile or an absolute
BMI ‡35 kg/m2.7 Severe obesity as defined by these cut points
corresponds to class 2 and 3 obesity.3 Adolescents with class 1
obesity were identified as those with an age- and sex-adjusted
BMI percentile between 100% and 120% of the 95th per-
centile, adolescents with overweight were identified as those

2 BAUER ET AL.
D

ow
nl

oa
de

d 
by

 U
N

IV
E

R
SI

T
Y

 O
F 

A
L

B
E

R
T

A
 L

IB
R

A
R

Y
 f

ro
m

 o
nl

in
e.

lie
be

rt
pu

b.
co

m
 a

t 0
7/

10
/1

7.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



Table 1. Description of Constructs and Measures in EAT 2010

Construct Measure with source and psychometric characteristics

Socioenvironmental

Family functioning Six-item scale assessing the extent to which adolescents agree with statements regarding family
member acceptance and ability to make group decisions. Cronbach’s a = 0.67.

Weekly family meals Past 7-day frequency with which the adolescents’ family ate a meal together. Test–retest r = 0.63.

Healthy home food availability Five-item measure of the frequency with which the following food types are available at home or
served at meals: fruits and vegetables, fruit juice, milk, and whole wheat bread. Cronbach’s
a = 0.62, test–retest reliability = 0.76.

Unhealthy home food availability Four-item measure of the frequency with which the following food types are available at home:
‘‘junk food,’’ potato chips or other salty snacks, chocolate or other candy, and soda
pop. Cronbach’s a = 0.79, test–retest reliability = 0.65.

Parental encouragement of healthy eating Two-item measure of parental encouragement to eat healthy foods. Test–retest reliability =
0.47 for mothers and 0.66 for fathers. Adolescents with mean score of ‘‘sometimes’’ or more
frequently identified as encouraged to diet.

Family support for physical activity Two-item measure of the extent, to which the adolescent’s family does active things together
and how much their family supports them being physically active. Test–retest reliability = 0.73.
Adolescents with mean responses of ‘‘agree’’ or ‘‘strongly agree’’ identified as having support
for physical activity.

Parental encouragement to diet Two-item measure of parental encouragement of the adolescent to diet to control their weight.
Test–retest reliability = 0.66 for mothers and 0.58 for fathers. Adolescents with mean score of
‘‘sometimes’’ or more frequently identified as encouraged to diet.

Family weight teasing Report of whether the adolescent has ever been teased by their family members because of
their weight. Test–retest percent agreement = 96%.

Teased by peers about weight Report of whether the adolescent has ever been teased by other children because of their
weight. Test–retest percent agreement = 98%.

Personal

Weight concern Three items of the extent to which the adolescent agrees with statements regarding thinking
about being thinner, worried about gaining weight, and weighing themselves often. Cronbach’s
alpha = 0.83, test–retest reliability = 0.77.

Self-esteem Six-item measure assessing the extent to which adolescents agree with statements such as, (1)
On the whole, I am satisfied with myself and (2) I feel that I have a number of good qualities.
Cronbach’s a = 0.77, test–retest reliability = 0.69.

Body satisfaction Thirteen-item measure in which adolescents respond to the prompt, ‘‘How satisfied are you
with your’’: for various body areas. Cronbach’s a = 0.94, test–retest = 0.66.

Depressive symptomology Six-item measure of adolescents’ frequency of depressive symptoms.1 Cronbach’s a = 0.83, test-
retest reliability = 0.75.

Behavioral

Television use Two items assessing the time the adolescent spent watching TV/DVDs/videos on an average
weekday and weekend day. Total hours of TV use were calculated.

Moderate to vigorous physical activity Two items assessing the time adolescents spent engaging in strenuous (vigorous) and moderate
exercise. Total hours of moderate to vigorous physical activity were calculated. Test–retest
reliability = 0.73.

Breakfast frequency Measure asking adolescents to report during the past week, how many days they ate breakfast.
Test–retest reliability = 0.76.

Fast food frequency Five-item measure asking adolescents in the past month, how often they ate something from the
following types of restaurants, including take-out and delivery: traditional ‘‘burger-and-fries’’ fast
food, and Mexican fast food. Test–retest reliability = 0.49.

Healthy weight control behaviors Six-item measure of past year frequency each of the following behaviors to lose weight or keep
from gaining weight: exercised, ate more fruits and vegetables, ate less high-fat foods, ate
less sweets, drank less soda pop, and watched portion sizes. Percent of adolescents reporting
use of any behaviors ‘‘sometimes’’ or more frequently were identified as using healthy
weight control behaviors. Cronbach’s alpha = 0.88, test–retest percent agreement = 91%.

continued on page 4
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with an age- and sex-adjusted BMI percentile ‡85 but <95,
and adolescents of normal weight were identified as those
with a BMI below the 85th percentile but ‡5th percentile.
Thirty-six adolescents had a BMI percentile <the 5th per-
centile (underweight) and were excluded from the analyses.

Covariates. Adolescents self-reported their sex, race/
ethnicity, and whether they were born in the United States.
Due to small numbers, adolescents indicating that they be-
longed to two or more nonwhite racial/ethnic groups or were
Native Hawaiian, American Indian, or other race/ethnicity
were included in the ‘‘Mixed/Other’’ category. A five-
category socioeconomic status (SES) indicator was formed
using an algorithm composed of adolescent-reported parent
education, eligibility for public assistance, eligibility for
free/reduced-price school meals, and parent employment. In
the current study, ‘‘low’’ and ‘‘low-middle’’ SES categories
were combined and ‘‘high-middle’’ and ‘‘high’’ SES cate-
gories were combined to create a three-category indicator of
SES. Adolescents’ age was calculated from their self-
reported birthdate and the date of survey administration.

Statistical Analyses
Descriptive statistics, including adolescents’ socio-

demographic characteristics, height, and weight, and BMI
percentile, were calculated by weight status (normal weight,
overweight, class 1 obesity, severe obesity). Separate general
linear models were built to examine differences in the mean/
proportion of the socioenvironmental, personal, and behav-
ioral characteristics according to weight status. Adolescents’
age, sex, SES, race/ethnicity, and US nativity were included

in the models as covariates to reduce potential confounding.
Adjusted means/proportions for each characteristic were
calculated for adolescents with each weight status. In cases
where differences between weight status categories were
indicated by a statistically significant F statistic at p < 0.05,
post hoc pairwise comparisons were conducted comparing
the values for each weight status category. The potential for
associations between weight status and the examined char-
acteristics to differ by sex was considered; however, no
discernable pattern of statistically significant interactions by
adolescent sex were observed, therefore, nonsex stratified
findings are presented. SAS 9.4 (Cary, NC) was used to
conduct all analyses.

Results
Among EAT 2010 participants, 10.3% of boys and

8.1% of girls were categorized as having severe obesity
(Table 2). Adolescents who identified as white were the
least likely to have severe obesity, followed by adolescents
who identified as Black/African American. Ten percent of
adolescents born in the United States had severe obesity,
compared with 4.0% of adolescents born outside the United
States. The prevalence of severe obesity was higher among
adolescents of low and middle SES (10.1% and 9.6%, re-
spectively) compared with adolescents of high SES (6.0%).

Examining socioenvironmental characteristics, family
meal frequency, availability of healthy and unhealthy food
at home, parental encouragement of healthy eating, and
weight teasing by a family member differed by adolescents’
weight status with significant differences seen between

Table 1. Description of Constructs and Measures in EAT 2010 continued

Construct Measure with source and psychometric characteristics

Less extreme weight control behaviors Four-item measure of past year frequency of each of the following behaviors to lose weight
or keep from gaining weight: fasted, ate very little food, used a food substitute (e.g., special
drink), and skipped meals. Percent of adolescents reporting use of any behaviors ‘‘sometimes’’
or more frequently were identified as using less extreme weight control behaviors.
Test–retest percent agreement = 85%.

Extreme weight control behaviors Proportion of adolescents who responded ‘‘yes’’ to using any of the following behaviors to lose
weight or keep from gaining weight over the past year: took diet pills, made myself vomit,
used laxatives, and used diuretics. Test–retest percent agreement = 96%

Binge eating Adolescents who responded ‘‘yes’’ to both of the following questions were identified as binge
eating: ‘‘In the past year, have you ever eaten so much food in a short period of time that
you would be embarrassed if others saw you (binge-eating)?’’ and [if yes], ‘‘During the times
when you ate this way, did you feel you couldn’t stop eating or control what or how much
you were eating?’’2 Test–retest percent agreement = 89%.

Average sleep Four-item measure identifying the average time they go to bed to go to sleep and get out of bed
to start their day on weekdays and weekends. A weighted average was used to calculate
sleep across weekdays and weekends.

References

1. Kandel DB, Davies M. Epidemiology of depressive mood in adolescents: An empirical study. Arch Gen Psychiatry 1982;39:1205–1212.

2. Yanovski SZ, Nelson JE, Dubbert BK, Spitzer RL. Association of binge eating disorder and psychiatric comorbidity in obese subjects. Am J

Psychiatry 1993;150:1472–1479.
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adolescents of normal weight and those with severe obesity
(Table 3). However, adolescents with severe obesity did not
differ from their peers with overweight or class 1 obesity on
these characteristics. Adolescents with severe obesity dif-
fered from their peers of normal weight, overweight and
class 1 obesity in being more likely to report parental en-
couragement to diet and weight teasing by peers. For ex-
ample, 69.0% of adolescents with severe obesity reported
that they have ever been teased by other children because of
their weight, compared with 46.9% of adolescents with
moderate obesity, 23.7% of adolescents with overweight,
and 17.0% of adolescents of normal weight ( p < 0.001). No
differences were observed in adolescents’ report of family
functioning or family support for physical activity by
weight status.

Examining personal and behavioral characteristics, ado-
lescents with severe obesity reported greater weight concern
and higher depressive symptomatology than their peers with
overweight and of normal weight, but did not differ from their
peers with class 1 obesity on these characteristics. Similarly,

adolescents with severe obesity reported eating breakfast and
fast food less frequently, engaging in healthier, less extreme,
and extreme weight control behaviors, and sleeping less than
adolescents of normal weight, but did not differ from their
peers with class 1 obesity and often did not differ from peers
with overweight, on these characteristics. Differences be-
tween adolescents with severe obesity and class 1 obesity
were observed for self-esteem and body satisfaction and
prevalence of binge eating. Nearly twice as many adolescents
with severe obesity reported binge eating as adolescents with
class 1 obesity (17.1% vs. 9.9%), while 6.1% of adolescents
of normal weight reported binge eating ( p < 0.001).

Discussion
The objective of this study was to examine a wide range

of socioenvironmental, personal, and behavioral correlates
of severe obesity among a community-based sample of
adolescents, comparing youth with severe obesity with
those of normal weight, with overweight, and with class 1

Table 2. Sociodemographic and Anthropometric Characteristics of EAT 2010 Sample
by Weight Status

Normal weight
(BMI percentile
<85th but ‡5th)

Overweight
(BMI percentile

‡85th but <95th)

Class 1 obesity
(BMI percentile ‡95th

but <120% of 95th)

Severe obesity
(BMI percentile

‡120% or 95th of BMI ‡35)

% (n) 57.1 (1544) 19.1 (516) 14.7 (397) 9.2 (249)

Age in years, mean (SD) 14.5 (2.0) 14.3 (2.0) 14.3 (1.9) 14.2 (1.9)

Sex, % (n)

Male 54.9 (688) 17.5 (219) 17.2 (216) 10.5 (131)

Female 59.0 (856) 20.5 (297) 12.5 (181) 8.1 (118)

Race/ethnicity, % (n)

White 67.1 (345) 15.8 (81) 11.3 (58) 5.8 (30)

Black/African American 56.2 (433) 21.5 (166) 13.5 (104) 8.8 (68)

Hispanic/Latino 50.2 (232) 21.0 (97) 18.6 (86) 10.2 (47)

Asian American 59.1 (321) 16.0 (87) 14.4 (78) 10.5 (57)

Mixed/other 51.1 (208) 20.6 (84) 17.0 (69) 11.3 (46)

US nativity, % (n)

Born in the United States 56.1 (1250) 18.7 (416) 15.0 (334) 10.3 (230)

Born outside the United States 61.8 (291) 20.8 (98) 13.4 (63) 4.0 (19)

Socioeconomic status, % (n)

Low 54.2 (874) 19.2 (310) 16.5 (266) 10.1 (162)

Middle 56.3 (258) 21.4 (98) 12.7 (58) 9.6 (44)

High 67.4 (362) 15.3 (82) 11.4 (61) 6.0 (32)

Weight, kg, mean (SD) 52.7 (10.0) 65.2 (9.8) 78.1 (12.5) 99.2 (17.2)

Height, cm, mean (SD) 161.0 (10.7) 161.7 (9.1) 163.3 (9.7) 165.0 (8.9)

Body mass index percentile, mean (SD) 55.2 (21.5) 90.5 (2.9) 97.1 (1.0) 99.2 (0.4)
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obesity. Severe obesity was prevalent among this sample,
occurring among 8.1% of girls and 10.5% of boys. This
prevalence among the study sample of adolescents from
the Minneapolis/St. Paul metropolitan area was slightly
lower than the 2013–2014 national prevalence estimates

for 12–19 year olds of 15.1% among girls and 12.6%
among boys,1 but similar to the prevalence estimate of
7.8% found by Ogden et al. using nationally representative
data from 2011 to 2014. White, non-US born, and high-
SES adolescents had the lowest prevalence of severe

Table 3. Socioenvironmental, Personal, and Behavioral Characteristics of Youth
by Weight Status

�
�
�
�
�
�

Scale range
or units
reported

Normal weight
(BMI percentile
<85th but ‡5th

percentile)
(n 5 1578)

Overweight
(BMI

percentile
‡85th but

<95th)
(N 5 516)

Class 1 obesity
(BMI percentile
‡95th but <120%
of 95th) (n 5 397)

Severe
obesity
(BMI

percentile
‡120% or 95th

of BMI ‡35)
(n 5 249)

�
�
�

pdf 5 3
��
� Mean (SE) or %

Socioenvironmental

Family functioning Range: 6–24 18.1 (0.1) 17.8 (0.2) 18.0 (0.2) 17.5 (0.2) 0.05

Weekly family meals Range: 0–8 4.2 (0.1)a 4.0 (0.1)ab 3.8 (0.1)b 3.7 (0.2)b 0.003

Healthy home food availability Range: 5–20 14.9 (0.1)a 14.5 (0.1)b 14.7 (0.1)b 14.7 (0.2)b 0.04

Unhealthy home food availability Range: 4–16 10.4 (0.1)a 9.7 (0.1)b 9.8 (0.1)b 9.5 (0.2)b <0.001

Parental encouragement
of healthy eating

% 86.1a 89.6b 90.0b 91.4b 0.02

Family support for physical activity % 62.2 64.0 58.7 57.3 0.20

Parental encouragement to diet % 25.4a 44.6b 63.5c 76.3d <0.001

Family weight teasing % 17.7a 24.9b 36.4c 42.5c <0.001

Teased by peers about weight % 17.0a 23.7b 46.9c 69.0d <0.001

Personal

Weight concern Range: 0–9 3.9 (0.05)a 5.0 (0.1)b 5.9 (0.1)c 6.0 (0.1)c <0.001

Self-esteem Range: 6–24 18.3 (0.1)a 18.0 (0.2)a 17.3 (0.2)b 16.6 (0.2)c <0.001

Body satisfaction Range: 13–65 47.4 (0.3)a 42.8 (0.5)b 37.6 (0.6)c 34.4 (0.8)d <0.001

Depressive symptomology Range: 6–18 10.0 (0.1)a 10.2 (0.1)a 10.6 (0.1)b 10.9 (0.2)b <0.001

Behavioral

Television use Hours/week 17.4 (0.3) 16.7 (0.5) 17.9 (0.6) 17.0 (0.8) 0.48

Moderate to vigorous physical
activity

Hours/week 5.9 (0.1) 5.8 (0.2) 5.6 (0.2) 5.7 (0.3) 0.69

Breakfast frequency Times/week 4.4 (0.1)a 4.0 (0.1)b 3.8 (0.1)b 3.8 (0.2)b <0.001

Fast food frequency Times/month 16.1 (0.5)a 12.1 (0.8)b 13.1 (0.9)b 13.0 (1.2)b <0.001

Healthy weight control behaviors % 44.2a 58.6b 62.4b 63.7b <0.001

Less extreme weight control
behaviors

% 31.2a 55.1b 62.4c 69.7c <0.001

Extreme weight control behaviors % 4.4a 8.4b 13.5c 13.2bc <0.001

Binge eating % 6.1a 7.9ab 9.9b 17.1c <0.001

Average sleep hours/day 9.6 (0.05)a 9.5 (0.9)ab 9.6 (0.1)ab 9.3 (0.1)b 0.03

All models adjusted for age, sex, socioeconomic status, race/ethnicity, and US nativity. Adjusted means with differing superscript letters

were different at an alpha level of p < 0.05.
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obesity, reflecting trends observed in other US-based
samples of adolescents.1,22,23 Many socioenvironmental and
behavioral factors often targeted for improvement by obesity
interventions differed between adolescents of normal weight
and those with severe obesity, but not those with class 1
obesity versus severe obesity, including frequency of family
meals, experience of family weight teasing, and use of ex-
treme weight control methods. These findings are similar to
those of Farrant et al.15 in their community-based study of
adolescents from New Zealand, in which they compared ad-
olescents with severe obesity to those of normal weight.
Adolescents with severe obesity were more likely than those
with class 1 obesity to experience weight teasing by peers,
parental encouragement to diet, low self-esteem, and body
dissatisfaction. This higher risk of peer harassment and poor
psychosocial health aligns with evidence from clinical sam-
ples of adolescents with severe obesity10–14 and reinforces that
there is great heterogeneity in the experiences of adolescents
with obesity. Together, these findings suggest that differenti-
ating adolescents with obesity by degree of obesity provides
important insight to inform health promotion interventions.

Frequent weight teasing by peers and parental encourage-
ment to diet experienced by adolescents with severe obesity
can be harmful to emotional health and may interfere with
efforts to improve weight.24 Parental encouragement of their
child to diet likely rises out of great concern about their
child’s obesity status and a belief that encouraging dieting is a
positive action that will help their child lose weight. How-
ever, encouragement of children to diet has been associated
with children’s weight gain, not weight loss, over time,19,25 as
well as higher use of unhealthy weight control approaches,
body dissatisfaction, and binge eating.26

Although outcomes of behavioral weight loss programs
have been less effective at promoting weight loss than de-
sired among youth with severe obesity,27 current pediatric
obesity treatment guidelines recommend that adolescents
with severe obesity engage in a structured weight man-
agement program if the adolescent and family are suffi-
ciently motivated.28 Such programs have demonstrated
positive impacts not only on adolescents’ weight but also
body satisfaction and self-esteem.29 Efforts to help parents
of adolescents with severe obesity to recognize not only the
value of family participation in obesity treatment but also
the potential harms of encouraging their adolescents to lose
weight without the support of an evidence-based program
are important. Furthermore, eliminating family weight
teasing, which can frequently occur among siblings or by
parents,30 has great potential to improve quality of life and
enhance efforts to improve overall health among adoles-
cents with severe obesity. Neumark-Sztainer has made five
recommendations for healthcare providers aimed at pre-
venting both obesity and eating disorders: (1) discourage
unhealthy dieting; (2) promote a positive body image; (3)
encourage more frequent and more enjoyable family meals;
(4) encourage families to talk less about weight and do more
at home to facilitate healthy eating and physical activity;
and (5) assume that overweight teens have experienced

weight mistreatment and address this issue with teens and
their families.31 Given the results of this study, these rec-
ommendations may similarly have relevance for the treat-
ment of obesity, including the treatment of severe obesity.

Among the study sample, 17.1% of adolescents with
severe obesity reported binge eating, nearly twice the
prevalence among adolescents with class 1 obesity and
three times the prevalence among adolescents of normal
weight. Although it is important to note that assessments of
binge eating that rely on self-report may overestimate
binge eating compared to gold standard clinical inter-
views,32,33 previous studies of clinical samples of adoles-
cents with severe obesity have similarly observed a high
prevalence of binge eating or loss of control eating.34–36

Furthermore, a relationship between self-report of disor-
dered eating behaviors and higher levels of distress and
dysfunction has been extensively documented in the peer-
reviewed literature.37 Binge eating may therefore be a
distinguishing factor in regard to risk for progressing from
class 1 to severe obesity and an important contributor to
treatment challenges. A propensity for binge eating among
individuals with obesity has been shown to inhibit weight
loss during behavioral38 and surgical39 approaches to
obesity treatment. Lack of sufficient attention to addres-
sing binge eating in existing pediatric obesity treatment
programs may serve to explain why these protocols tend to
be less successful for adolescents with severe obesity than
adolescents with class 1 obesity. Further research is needed
to understand if addressing binge eating among adoles-
cents in the context of obesity treatment leads to greater
and more sustainable improvements in weight than previ-
ously observed, or if interventions that target binge eating
alone, not in the context of obesity treatment, have a
positive effect on adolescents with severe obesity.

The current study had a number of strengths, including a
large, population-based sample of adolescents and mea-
surement of a wide range of factors potentially associated
with severe obesity. However, several limitations must be
noted. While overall, the study’s sample size was large,
and there were not a sufficient number of adolescents with
severe obesity to separately examine those with class 3
obesity (BMI percentile ‡140% of the 95th percentile or
BMI > 40), who may experience the greatest physical
health burden of obesity.3 The study is cross sectional, and
therefore, no determination can be made regarding the
temporal associations between the socioenvironmental,
personal, and behavioral characteristics and adolescents’
weight status. In addition, with the exception of anthro-
pometric data, all information was self-reported by ado-
lescents. Although for most of constructs examined the use
of self-report measures is the standard, and is often re-
quired, especially among large cohorts, this measurement
approach may have led to differential reporting among
adolescents by obesity status. Test–retest reliability for
some of the self-report measures was also lower than ideal;
study findings should be interpreted with this limitation in
mind. Finally, the study sample was recruited from the
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Minneapolis/St. Paul metropolitan area in 2009–2010 and,
therefore, may not be representative of more recent sam-
ples of adolescents and those from other geographic areas.

Among this community-based sample of US adoles-
cents, severe obesity was prevalent, particularly, among
racial/ethnic minority, US-born, and low and middle SES
youth. Although similarities were observed between ado-
lescents with class 1 and severe obesity, experiencing peer
weight teasing, encouragement to diet by parents, having
lower self-esteem and body satisfaction, and engaging in
binge eating differentiated youth with severe obesity.
These experiences may contribute to lower quality of life
and weight gain and reduce the effectiveness of standard
behavioral obesity treatment approaches. Future longitu-
dinal research is needed to understand how experiences
such as these may contribute to the development of severe
obesity among adolescents. Such research to identify de-
terminants of severe obesity or excess weight gain among
adolescents with existing obesity is rare.
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