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Abstract
The objectives of this multisite study were to: (i) examine differences by gender and race on generic
and weight- specific health-related quality of life (HRQOL) in adolescents with extreme obesity
(BMI ≥ 40 kg/m2) and (ii) explore HRQOL differences based on treatment pursued (behavioral vs.
bariatric surgery). Study participants included 145 obese adolescents (mean age = 15.3 years; 68%
female; 46% black; mean BMI = 50.6) referred to pediatric weight management programs.
Participants completed generic (PedsQL) and weight-specific (Impact of Weight on Quality of Life-
Kids (IWQOL-Kids)) HRQOL measures. Generic and weight-specific measures indicated global
(e.g., all domains) HRQOL impairment and significant differences by race. Physical, emotional, and
social scores of the PedsQL (Ps < 0.01) and the physical comfort and body esteem scores of the
IWQOL-Kids (Ps < 0.001) were significantly higher for black compared to white adolescents with
extreme obesity. Extremely obese adolescents pursuing bariatric surgery reported similar HRQOL
to adolescents pursuing behavioral treatment (n = 30 matched pairs). HRQOL did not differ for
extremely obese adolescents based on type of treatment sought, but race/ethnicity should be
considered when characterizing these youth. Although racial differences in adolescent body image/
esteem have been reported, it is unknown why black adolescents with extreme obesity would report
less impact of weight on their physical functioning. Overall, these data suggest that HRQOL is not
homogenous in adolescents with extreme obesity.

INTRODUCTION
With the epidemic of pediatric obesity now well documented, there is an increased focus on
identifying subgroups at particular risk. Grave concerns have been raised about the increase in
degree of pediatric overweight (1,2), with an estimated 4% of children and adolescents meeting
criteria for extreme obesity (BMI ≥ 40 kg/m2) (1). Racial disparities exist for both sexes, with
the most recent obesity prevalence rates notably higher for black youth compared to whites
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beginning in early adolescence (3). In recent decades, the rate and prevalence of extreme
obesity in pediatric populations have increased dramatically, with a fourfold increase in the
number of youth with BMI levels above the 99th percentile (1). For example, the highest
prevalence of extreme obesity between 1999 and 2002 was seen in Mexican-American boys
(7%) and black girls (6%) (1). Unfortunately, there are few empirically supported treatments
for youth with extreme obesity and as such, obese adolescents have an inordinate risk of
carrying the burden of obesity into adulthood. Modest treatment improvements have been
reported for behavioral weight management programs (4,5) and medications (6). However,
bariatric surgery is currently being evaluated as a viable option for the extremely obese
adolescent (7).

The effect of extreme obesity in adolescence is multifold, affecting individuals during both
adolescence and adulthood, their families, and the larger health-care system. For example,
adolescents with extreme obesity experience increased morbidity (8–14) and global
impairments in daily functioning (15). The development of effective prevention and
intervention models targeting youth has thus become a public health priority.

Health-related quality of life (HRQOL) has become a well-established patient-reported
outcome for clinical trials in the past decade and is defined as a multidimensional construct,
which encompasses an individual’s subjective evaluation of his/her physical, emotional, and
social well-being (16). There is considerable literature documenting a strong and consistent
relationship between pediatric obesity and impaired HRQOL across all domains of functioning
(e.g., physical, social, and emotional) (15,17–22). Furthermore, there is evidence that youth
experience lower HRQOL with increasing BMI (19,22). In particular, we recently reported
that adolescents with extreme obesity (e.g., BMI > 40 kg/m2) may suffer from the poorest
HRQOL relative to both healthy youth and youth with lesser degrees of obesity (15). Similar
to adult obese populations (23,24), it is also important to note preliminary evidence suggesting
that HRQOL may vary by race with black adolescents reporting better HRQOL compared to
white adolescents (25,26). Similarly, gender differences have been reported in overweight and
obese children/adolescents (26) and adults with extreme obesity (24). However, little is known
about HRQOL in extremely obese adolescents and whether this varies by gender and race.

Our knowledge of HRQOL in obese youth is based on studies which have used generic
measures, such as the PedsQL (20) and Children’s Health Questionnaire (CHQ) (27), which
are not as sensitive to the physical and psychosocial aspects of obesity. Thus, what remains
poorly characterized is the impact of obesity on aspects of child and adolescent daily
functioning most pertinent to the condition, such as physical limitations, peer-related teasing,
and body esteem. Recently, a weight-specific HRQOL measure, the Impact of Weight on
Quality of Life-Kids (IWQOL-Kids), was developed for adolescents that measures condition-
specific domains of functioning, including physical comfort, body esteem, social life, and
family life (26). Initial evidence suggests that the IWQOL-Kids has shown greater
responsiveness to weight loss compared to the PedsQL (26). Research in adult populations
suggests that weight-specific HRQOL becomes more impaired as BMI increases and as patients
seek more intensive treatment options (e.g., bariatric surgery) (23,28). The objectives of this
multisite study were to: (i) examine race and gender differences in generic and weight-specific
HRQOL in treatment-seeking obese adolescents with extreme obesity and (ii) explore HRQOL
differences based on treatment pursued (behavioral vs. bariatric surgery).

METHODS AND PROCEDURES
Participants

Participants included 145 adolescents with extreme obesity (BMI ≥ 40 kg/m2) from two
pediatric centers in the Midwest and Southeast United States, each with both behavioral weight
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management and adolescent bariatric surgery programs. No significant differences were noted
between the two sites regarding child/adolescent age (t (143) = −0.26, P = n.s.), race (χ2 (3,
N = 145) = 2.6, P = n.s.), gender (χ2 (1, N = 145) = 0.66, P = n.s.), or BMI (t (143) = −0.79,
P = n.s.). Participants included in this analyses were previously recruited for two larger studies
of obese youth, which examined psychosocial functioning of children prior to initiation of
weight management interventions. These studies had 95% (Cincinnati Children’s Hospital
Medical Center) and 84% (University of Alabama at Birmingham) recruitment for patients
pursuing behavioral weight management and bariatric surgery at each respective site. The
behavioral weight management programs require a BMI ≥ 95th percentile for age/sex and
exclude youth with genetic syndromes associated with obesity and developmental disabilities
whereas the adolescent bariatric surgery programs adhere to adolescent patient selection
guidelines as previously described (7). Inclusion criteria for these analyses included (i) patients
11–18 years of age (behavioral treatment) or 13–18 years of age (bariatric surgery), (ii) having
no developmental disability, (iii) BMI ≥ 40 kg/m2, and (iv) willingness to comply with study
procedures and provide written informed consent/assent.

Procedures
Eligible families were approached during their initial evaluation at the comprehensive pediatric
weight management programs. During this clinic appointment, participants completed several
questionnaires. Weight and height data, which were collected by trained health-care
professionals, were used to calculate BMI (in kg/m2). Given that BMI increases with age as
children mature, standardized zBMI was calculated using age- (to the nearest month) and sex-
specific median, s.d., and power of the Box–Cox transformation (LMS method) based on
national norms from the Centers for Disease Control (29). We certify that all applicable
institutional and governmental regulations concerning the ethical use of human volunteers were
followed during this research. The protocol and consent forms were approved by the
appropriate Institutional Review Board.

Measures
Demographic background questionnaire—Primary caregivers completed a basic
background questionnaire documenting the child’s race/ethnicity, age, and gender.

PedsQL—The PedsQL is a 23-item generic HRQOL measure designed for parents of children
between 2 and 18 years of age and children aged 5–18 years. For this study, the PedsQL parent
report of children (aged 8–12 years) and PedsQL parent report of adolescents (aged 13–18
years) were used. Children and adolescents completed the child self-report (aged 8–12 years)
and adolescent self-report (aged 13–18 years) forms, respectively. The PedsQL assesses several
domains of functioning: physical (eight items), emotional (five items), social (five items), and
school (five items). In addition, a psychosocial functioning scale (emotional, social, and school)
and total score (physical, emotional, social, and school) were calculated. The measure uses a
5-point Likert scale (0 = never a problem to 4 = almost always a problem). The PedsQL has
been found to have excellent reliability for self-reported (α = 0.68 (school subscale) – 0.88
(total score)) and parent-proxy versions (α = 0.76 (school subscale) – 0.90 (total score)).
Validity has been demonstrated through known-group comparisons (e.g., chronically ill vs.
healthy samples) and correlations between morbidity and PedsQL scales (20). Scores range
from 0 to 100, with higher scores representing better HRQOL.

IWQOL-Kids—The IWQOL-Kids is a weight-specific HRQOL measure for adolescents,
aged ≥11 years. It comprised four subscales (physical comfort, body esteem, social life, and
family life), and a total score. The physical comfort scale (six items) examines the impact of
weight on an individual’s physical mobility and comfort. The body esteem scale (nine items)
assesses how an individual feels about themselves and their body in context of their weight.
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The social life scale (six items) reflects the impact of weight on how an individual is treated
in their social environment and peer relations. The family life scale (six items) examines the
individual’s perception of what family members may think and feel about them and their
weight. The IWQOL-Kids was validated on 642 adolescents, with 362 categorized as obese
based on BMI > 95th percentile). The IWQOL-Kids has been shown to have excellent internal
consistency coefficients (α = 0.88 (family relations) to 0.95 (body esteem)). In addition,
IWQOL-Kids scales demonstrated convergence with the PedsQL (r = 0.76) and significant
differences across BMI groups (26).

Statistical and data analyses
Descriptive analyses, including means and s.d., were calculated for self-reported and parent-
proxy generic HRQOL and self-report of weight-specific HRQOL. z-Tests were conducted to
compare HRQOL scores between the instrument normative data of a healthy sample and youth
with extreme obesity. Separate multivariate ANOVA (MANOVAs) were conducted to
compare HRQOL scores between (1) males and females and (2) white and black youth,
controlling for BMI (similar results were obtained when using zBMI instead of BMI). In
addition, the race and gender interaction term was tested in the MANOVA examining both
generic and weight-specific HRQOL. To examine differences in HRQOL by type of treatment
being pursued, the bariatric sample was matched based on age, gender, and race to individuals
in the behavioral treatment sample. MANOVAs were conducted to examine differences in
HRQOL scores between adolescents pursuing behavioral treatment compared to those
pursuing bariatric surgery, controlling for BMI (similar results were obtained when using
zBMI instead of BMI) as we expected significant group differences in degree of overweight.
Similar to other multivariate F values (e.g., Wilks’ Lambda, Pillai’s criterion), Hotelling’s trace
was used for these analyses and is based on a comparison of the pooled ratio of effect variance
to error variance. When the omnibus test (MANOVA) was significant, post hoc analyses were
conducted. Significance was defined as P < 0.05. Analyses were performed using SPSS
statistical software (SPSS, Chicago, IL).

RESULTS
Descriptive data and normative values

Demographic data for the multisite sample are presented in Table 1. Both parent-proxy and
self-reported PedsQL scores for youth with extreme obesity were significantly impaired
compared to published data on nontreatment seeking obese youth (see Table 2). Compared to
another sample of treatment-seeking obese youth, self-reported physical functioning and a
majority of parent-proxy scales, with the exception of school functioning were significantly
elevated for youth with extreme obesity.

Differences in HRQOL by gender
No significant differences were found between males and females for age (t (143) = −0.48, P
= n.s.) or race (χ2 (3, N = 145) = 2.8, P = n.s.). MANOVAs indicated significant differences
between males and females with extreme obesity on the self-report PedsQL, after controlling
for BMI (Hotelling’s T = 0.13, F (4, 136) = 4.4, P < 0.01). Post hoc analyses indicated that
males reported higher scores on the emotional scale compared to females (t (142) = 2.2, P <
0.05; Mmales = 70.4 vs. Mfemales = 59.1). No significant differences were found between males
and females on parent-proxy PedsQL scores.

Significant differences were also found between males and females on the IWQOL-Kids, after
controlling for BMI (Hotelling’s T = 0.11, F (4, 138) = 3.9, P < 0.01). Specifically, males
reported higher scores for the body esteem (Mmales = 64.8 vs. Mfemales = 52.1; t (143) = 2.2,
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P < 0.05) and family life scales (Mmales = 95.7 vs. Mfemales = 90.0; t (142) = 2.4, P < 0.05).
Gender by race interactions were tested in all the HRQOL models with no significant findings.

Differences in HRQOL by race
No significant differences were found between white and black youth for age (t (140) = −1.9,
P = n.s.) or gender (χ2 (3, N = 145) = 2.8, P = n.s.). Controlling for BMI, MANOVAs indicated
significant differences between white and black youth with extreme obesity on both the self-
report (Hotelling’s T = 0.16, F (4, 133) = 5.2, P < 0.001) and parent-proxy generic PedsQL
(Hotelling’s T = 0.15, F (4, 131) = 4.8, P < 0.001). Post hoc analyses revealed black youth self-
reported significantly higher HRQOL scores compared to white youth on the physical (t (139)
= 5.3, P < 0.0001), emotional (t (139) = 3.9, P < 0.0001), social (t (139) = 3.1, P < 0.01), school
(t (137) = 2.4, P < 0.05), and total score scales (t (139) = 4.8, P < 0.0001). Similarly, with the
exception of the school scale, post hoc analyses indicated that parents reported higher physical
(t (139) = 3.0, P < 0.01), emotional (t (139) = 3.6, P < 0.0001), social (t (140) = 3.7, P < 0.0001),
and total score scales (t (135) = 3.7, P < 0.0001) for black youth compared to white youth (see
Figure 1).

Similarly, MANOVAs indicated significant differences between white and black youth with
extreme obesity on the IWQOL-Kids, after controlling for BMI (Hotelling’s T = 0.41, F (4,
135) = 13.8, P < 0.0001). Post hoc analyses indicated that black youth reported better weight-
specific HRQOL on the physical comfort (t (140) = 5.4, P < 0.0001), body esteem (t (140) =
6.5, P < 0.0001), and total score scales (t (139) = 5.3, P < 0.0001). No significant differences
were noted for the social and family life scales (see Figure 1).

Weight management treatment and HRQOL
No significant differences were found between bariatric and behavioral samples (age: t (58) =
−1.46, P = n.s.; gender: χ2 (1, N = 60) = 0, P = n.s.; race: χ2 (1, N = 60) = 0, P = n.s.). As
expected, BMI significantly differed between the groups (Mbariatric sample (s.d.) = 61.8 (8.8) vs.
Mbehavioral sample (s.d.) = 51.3 (6.0); t (58) = −5.4, P < 0.0001). After controlling for BMI
between youth with extreme obesity pursuing behavioral weight management compared to
bariatric surgery, no significant differences were found on PedsQL self (Hotelling’s T = 0.04,
F (4, 52) = 0.47, P = n.s.) and parent-proxy reports (Hotelling’s T = 0.04, F (4, 51) = 0.55, P
= n.s.) or IWQOL-Kids (Hotelling’s T = 0.12, F (4, 54) = 1.5, P = n.s.) (see Figure 2).

DISCUSSION
Our study is the first to document global HRQOL impairment across both generic and weight-
related domains in a multisite, diverse sample of extremely obese youth. As expected, children
and adolescents with extreme obesity suffer from the worst HRQOL compared to other
treatment-seeking (19) and nontreatment seeking obese youth (22). One could speculate that
the severity of HRQOL impairments seen in the extremely obese adolescent are due to the
blatantly visible nature of extreme obesity, the social stigma attached to obesity in youth
(30), and the limits it places on day-to-day activities, including physical comfort and
capabilities.

Consistent with the broader pediatric and adult HRQOL literature (18,23), obese females report
lower HRQOL compared to obese males. Furthermore, it is widely accepted that females, in
general, report poorer body esteem/image (31–34) and poorer emotional functioning (35,36)
compared to males. However, it is important to note that regardless of gender, adolescents with
extreme obesity report significant impairments in these areas of functioning.
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These data indicated that black youth demonstrated better HRQOL compared to white
adolescents across several weight-specific and generic domains of functioning. Although
generic HRQOL impairments are informative when adolescents have psychosocial stressors
that impact quality of life that are not weight-related (e.g., divorce, academic difficulties), the
findings of greatest interest are related to the weight-specific domains of HRQOL: body esteem
and physical comfort. There are multiple reasons for these differences, which are consistent
with the broader adolescent and adult literature. For example, studies characterizing black
children (37), and black adolescent girls specifically (38–40) indicate that black youth prefer
a significantly heavier ideal body size, are less likely to perceive themselves as overweight
(41–43) and report better body satisfaction (40,44) compared to whites. The current data are
the first to document that black youth, including males, have better body image and are more
comfortable with being at extreme levels of overweight than whites. Interestingly, our data
also indicate that black youth report better weight-related physical comfort compared to whites
of similar extreme weight. However, this is consistent with the adult literature (23,24). It may
be that black youth are less likely to endorse discomfort with their physical body when they
have better body esteem. Indeed post hoc probing suggests high correlations between these
two scales in our sample (r = 0.72; P < 0.0001).

To date, no studies in pediatric obesity have examined differences in HRQOL for adolescents
pursuing behavioral treatment compared to bariatric surgery. It could be assumed that
extremely obese adolescents with poorer HRQOL may pursue a more aggressive and invasive
medical intervention. Certainly the adult obesity literature supports this assumption (23,28).
However, this study contradicts such findings and suggests that adolescents with extreme
obesity presenting for bariatric surgery do not significantly differ in HRQOL impairment
compared to a demographically matched sample of adolescents with extreme obesity
presenting for behavioral weight management. Replication of these data with a larger matched
sample will prove informative. Similarly, HRQOL measures, specifically weight-specific
instruments will be valuable in determining the outcomes of different treatment approaches.
In fact, although minimal clinically important differences have not been determined for the
IWQOL-Kids, statistically significant differences ranged from 9 to 18 points depending on the
subscale when evaluating a weight-loss camp intervention (26).

This study makes important empirical contributions to the pediatric obesity literature, but it is
not without limitations. First, this represents a select group of youth who, along with their
caregivers and referring physician, have recognized the need for weight management
intervention, had access (e.g., location, insurance, and/or Medicaid) to comprehensive hospital-
based pediatric weight management programs, and successfully initiated treatment. It is vital
to better understand whether these HRQOL characteristics are unique to extremely obese
adolescents who seek behavioral or surgical treatment or whether this is typical of adolescents
in the broader community who are not accessing care. Second, the sample was limited to
adolescents. Future research should focus on the growing number of younger, school-aged
children whose BMIs are greater than the 99th percentile (1). In addition, our analyses focused
on examining differences between only white and black youth. Although few studies have
described the psychosocial adjustment of black youth (21,25,45–47), there are even more
limited psychosocial data regarding Hispanic (19,46,48), Asian (49), or Native American
youth, known to be at considerable obesity risk. Finally, this study was cross-sectional in
nature. The pediatric obesity literature is severely lacking in prospective longitudinal
psychosocial studies in general, and specifically studies that characterize adolescents with
extreme obesity. With these types of studies, prevention and intervention strategies targeting
pediatric obesity can be tailored and/or personalized based on the needs of the family within
its cultural context. Overall, research is critically needed to examine factors that contribute to
the development and progression of obesity to extreme levels.
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Figure 1.
Differences by race on health-related quality of life: (a) self-reported PedsQL scores, (b)
parent-proxy PedsQL scores, (c) Impact of Weight on Quality of Life-Kids (IWQOL-Kids)
scores, *P < 0.05, **P < 0.01, and ***P < 0.001.
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Figure 2.
Differences on health-related quality of life based on treatment type, controlling for BMI. All
comparisons were nonsignificant. IWQOL-Kids, Impact of Weight on Quality of Life-Kids.
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Table 1
Demographic information of youth with extreme obesity (n = 145)

N Mean (s.d.) % Range

Age 15.3 (1.7) 11–18

Sex

  Girls 99 68

  Boys 46 32

Race

  White 76 52

  Black 66 45

  Hispanic 1 1

  Other 2 1

Anthropometrics

  BMI 50.6 (9.6) 40–89

  zBMI 2.8 (.24) 2.3–3.7
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