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Abstract
Purpose—Little is known about the relationship between severe obesity and depressive
symptoms, particularly in community as opposed to clinic-based samples. This study determined
the relationship of severe obesity and depressive symptoms over three years in a community-based
sample of non–Hispanic black and white adolescents in grades 7–12 at baseline.

Methods—Nested matched cohort study using data from a longitudinal school-based study of
youth followed for three years. 51 severely obese participants (BMI-for-age ≥ 99% and a BMI ≥
40 at one or more study visit) were identified and paired with an age-, sex-, and race-matched
normal weight subject. Depressive symptoms (CESD scale) were assessed at baseline, 2 and 3
years later. CESD score above cut points predictive of major depressive disorder or use of
antidepressant medication defined High Depressive Symptoms (HDS).

Results—Pairs were 73% non-Hispanic black, 67% female. There was no relationship between
weight status and HDS at any assessment point. However, a positive association between weight
status and CESD scores, while not present at baseline or 2 years, emerged at 3 years (p=0.02).
This relationship was present only among non-Hispanic whites (p=0.006 whites, p=0.25 blacks)
and did not differ by sex.

Conclusions—Severely obese youth in this community sample did not have increased
likelihood of high levels of depressive symptoms. However, significantly increased depressive
symptoms among non-Hispanic white youth at the end of the follow up period suggests that this
racial/ethnic group may be particularly vulnerable to the psychological effects of obesity in late
adolescence/early adulthood.
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Background
Obesity is a public health problem today. Rates of obesity in children and youth have risen
among all age groups, racial/ethnic groups, and both sexes. The increasing prevalence of
obesity has led to mounting concerns of parallel increases in its sequelae. Most studies of the
sequelae of pediatric obesity have centered on physiological outcomes, such as
cardiovascular risk factor levels and type 2 diabetes. Fewer have focused on psychological
consequences, which may be more common among youth. For example, it is estimated that
up to 20% of young people will experience major depressive disorder at some time during
the adolescent years[1]. Concern for the psychological health of obese children and
adolescents, particularly relative to depression and self esteem is cited as an important
impetus for obesity treatment. The inherent assumption is that weight loss will improve
affect by decreasing the shame, stigma, and negative self concept associated with obesity[2].

Despite these assumptions, the nature and direction of the relationship between obesity and
depression in adolescence is unclear. Results of cross sectional and longitudinal studies are
conflicting, some supporting an association between obesity and depressed mood while
others suggest no association exists[3–9]. Those that support an association differ on the
direction of the relationship[4,6,10–11]. Several studies suggest the relationship between
obesity and depression is stronger among females and weaker or absent among
males[3,7,9,12] while others suggest that the relationship is present among males but not
females[13]. There is also some indication that race/ethnicity influences the nature and
direction of the relationship[5,14]. Further, little is known about the relationship among
youth with severe obesity. Severely obese adolescents are a vulnerable group who are highly
likely to stay obese into adulthood. This persistent severe obesity increases risk for diabetes,
cardiovascular disease, non-alcoholic fatty liver disease, and other related morbidities. Rates
of severe obesity have tripled in the past 25 years; the derth of data about this population
represents a critical gap in the literature[15]. Studies of health-related quality of life
(HRQOL) among obese adolescents indicate that these young people have lower functioning
in many HRQOL domains, particularly among severely obese adolescents[16–17]. From
these data, many extrapolate that severely obese adolescents will have higher levels of
depressive symptoms and poorer overall psychological health.

A major limitation of the studies of severe obesity and psychological health in children and
adolescents is that these studies tend to use data from clinic-based, rather than community-
based samples[18]. This distinction is critical, inasmuch as the active engagement in obesity
treatment signals that weight status is dysphoric for clinic-based cohorts; this dysphoria may
not be present among non-treatment seeking adolescents. Even among studies of clinic-
based samples, there is lack of consistency amongst the findings vis-à-vis the association of
obesity to depressive symptoms. A recent study by Zeller and colleagues of adolescents
seeking treatment for bariatric surgery demonstrated that depressive symptoms are typically
mild in this population[19]. However, depressive symptoms have also been shown to be
higher amongst severely obese adolescents seeking bariatric surgery compared to a similarly
obese comparison group, although this difference disappeared after approximately 5 months
but still prior to surgery [20]

The objective of the current study was to assess the relationship of severe obesity to
depressive symptoms using data from an ongoing school-based cohort of adolescents
followed for three years. Using a nested matched study design, we explored whether
depressive symptomatology differed between severely obese and normal weight adolescents
and if these relationships were moderated by race/ethnicity and sex.

Goodman and Must Page 2

J Adolesc Health. Author manuscript; available in PMC 2012 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Methods
Data for this nested matched cohort study were drawn from a school-based longitudinal
cohort study which began in the 2001–2002 academic year (Year 0) for students in grades
5–12 and included follow up for three years, through the 2004–2005 school year (Year 3)
[21]. All study procedures were approved by the IRBs of participating institutions. Students
18 years of age or older gave written informed consent to participate. Those under 18 years
of age gave assent and a parent provided written informed consent. The cohort was 94%
Non-Hispanic black and white. Therefore, data for this study were restricted to these two
racial/ethnic groups. At each wave of data collection, all participants had a physical exam
and those in grades 7 and higher also received a survey which included assessment of
depressive symptoms.

At baseline, there were 1646 eligible non-Hispanic black and white adolescents in grade 7 or
higher, 72% of whom (N=1186) were seen again in Year 3. These 1186 adolescents
provided the cohort from which the matched pairs were drawn. Severely obese adolescents
were defined as those with a baseline BMI-for-age >= 99% and a BMI >= 40 at least once
during the follow up period [15]. These adolescents were matched with a normal weight
study participant, defined as those with a BMI-for-age < 85% and >5% [22]. Matching
variables included baseline age (+/− 3 months), sex, and race/ethnicity.

Fifty-seven severely obese adolescents (5%) were identified, 93% (N=53) also provided
information on depressive symptoms at Year 3. We found age-, sex-, and race/ethnicity-
matched normal weight adolescents with information available on depressive symptoms for
51 of these severely obese adolescents. These 51 matched pairs were used as the analytic
sample for the present study. The pairs were 66.7% female (N=34) and 72.5% (N=37) non-
Hispanic black. Mean baseline age was 15.2 +/−1.5 years (range 12.8 – 18.7). Mean length
of follow up was 2.7+/− 0.2yrs.

Measures
Weight status

Trained staff measured height and weight on students wearing indoor clothing with shoes
removed and pockets empty. Each was measured twice, height using a portable stadiometer
(RoadRod model, Quick Medical, North Bend, Washington) and weight using a digital scale
(SECA 770, Hanover, MD). If measurements differed by a preset amount (0.3 kg and 0.5
cm, respectively) a third measurement was made. The mean of each set was used in
analyses. BMI was calculated as kg/m2 and BMI percentiles and z scores determined using
data from CDC growth charts[23].

Psychotropic Medication History
Participants were asked to list current medications at each annual study visit. From these, a
variable indicating psychotropic medications used in the treatment of depressive or anxiety
disorders was developed.

Depressive Symptoms
Depressive symptoms was assessed with the Centers for Epidemiological Study-Depression
(CESD) Scale. The CESD is a 20-item scale with a possible range 0–60 [24]. It has been
widely used among adults and adolescents to assess depressive symtomatology and as a
marker for depression[5,25]. To accomplish the latter, a dichotomous variable was created to
represent High Depressive Symptoms (HDS) based on validated cut points for CESD score
which maximizes the sensitivity and specificity for predicting major depressive disorder. For
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adolescents, these cut points are 22 for males and 24 for females[26]. Further, subjects were
coded as having HDS regardless of CESD score if they indicated treatment with
antidepressant medication. Because the cut points for HDS are lower in adults and half of
the pairs were above age 18 years at Year 3, we also performed analyses with the adult cut
point of 16 for this year. Results did not change, so only analyses with the adolescent-
specific cut points are presented herein.

Analyses
Analyses were designed to assess whether depressive symptomatology differs between
normal weight and severely obese adolescents at baseline and then two years (Year 2) and 3
years later (Year 3). We chose these three points in time rather than simply the changes
between years 1 and 4 to take into account the natural history of changes in depressive
symptoms during adolescence. Studies have shown that the natural history of depressive
symptoms is to rise in mid-adolescence and then fall in late adolescence and early
adulthood, the period of time this cohort describes [27]. Therefore, we hypothesized, that
depressive symptoms in both groups would rise over the first two years and then decline in
the following year, leading to an overall decrease in depressive symptoms between baseline
and the Year 3 visit.

We used McNemar’s Test to test for differences in the presence of high depressive
symptoms between severely obese and normal weight adolescents at each of the three time
points. For McNemar’s test, only pairs with discordant status contribute to significance
testing; pairs for whom both exposed and unexposed have the same outcome status (both
depressed or both not depressed) do not contribute. We also analyzed depressive symptoms
(CESD scores) as a continuous variable to assess if there were associations with
psychological distress along the entire gradient of symptoms, rather than just at the
pathological end of the spectrum. For the analyses of CESD scores, we excluded five pairs
of subjects in which a member of the pair was taking antidepressant medication(s) at the
time of one of the study visits. Because CES-D scores were not normally distributed and the
data were matched, Wilcoxon Signed Rank tests were used to assess differences in
depressive symptoms across the matched pairs. Within-person changes over time were also
assessed using the Wilcoxon Signed Rank test. These analyses were stratified by weight
status. An alpha level of p<0.05 was set a priori.

Results
Differences in BMI between severely obese and normal weight adolescents were clear.
Mean BMI for the severely obese group was 42.3 at Year 0, 45.3 at Year 2 and 45.4 at Year
3. For the normal weight group, mean BMI was 19.9 at Year 0, 20.9 at Year 2 and 21.1 at
Year 3. More than half (55%) of the severely obese adolescents had BMI>40 throughout the
follow up period. Of note, one severely obese black female became overweight between
years 2 and 3. Her CESD scores remained low throughout: 12 at baseline, 9 at Year 2, and
12 at Year 3. She did not report antidepressant medications at any wave. Five, all female,
indicated treatment with psychotropic medication during the study period. Four took a single
psychotropic medications; the remaining participant reported multiple psychotropic
medications each year. Medications used included amitriptyline atomoxetine HCl,
escitalopram oxalate, methylphenidate and sertraline. Three of these girls were severely
obese (two white, one black). Two subjects were normal weight non-Hispanic black girls.

Association of Weight Status to High Depressive Symptoms
Table 1 provides information on the depressive symptomatology among the 51 age-, race-,
and sex-matched pairs. At baseline, nearly one in ten severely obese and normal weight
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adolescents had HDS. The prevalence more than doubled in Year 2 in both severely obese
and normal weight adolescents and then fell in Year 3 to less than 10%. Regardless of these
changes in prevalence, there were no significant differences in the prevalence of HDS
between severely obese and normal weight adolescents at any of the three time points. At
baseline, there were equal numbers of discordant pairs in which the severely obese
adolescents had HDS but normal weight adolescents did not and in which the normal weight
adolescents had HDS but the severely obese adolescents did not. Although the prevalence of
HDS increased at Year 2, it went up similarly within the pairs. At Year 3, there was the
greatest degree of discordancer. However, this difference did not reach statistical
significance. Post hoc testing did not suggest moderation by race/ethnicity or sex.

Association of Weight Status to Depressive Symptoms
As hypothesized, CESD scores had an inverted U-shaped trajectory over the 3 years. In the
entire cohort of matched pairs, CESD scores rose significantly between Years 0 and 2
(p=0.047) and fell significantly between Years 2 and 3 (p<0.001). On average, CESD scores
were higher in the severely obese group at each time point (Table 1). These differences were
not significant at Year 0 or Year 2 but were statistically significant at Year 3 .

Analysis of the changes in CESD scores suggested that a greater rise in depressive symptom
scores among severely obese adolescents between Years 0 and 2 drove the emergence of the
difference in symptoms we observed at Year 3 (Table 2). CESD scores did not rise
significantly from Years 0 to 2 for either normal weight or severely obese subjects.
However, the differences were significant in the paired analysis; the change was
significantly higher for the severely obese than normal weight adolescents. This was not the
case for the within-person change in CESD scores between Years 2 and 3. CESD scores
dropped significantly for both weight status strata in this interval, but the paired analysis
showed that the change was not different for normal weight and severely obese adolescents .

Stratified post-hoc analyses indicated that the relationship between weight status and
depressive symptoms was moderated by race but not sex (Table 3, Figure 1). CESD scores
were higher for severely obese white adolescents compared to their normal weight peers at
Year 3 (Figure 1). There were no other statistically significant differences in post-hoc
testing.

Discussion
This nested matched cohort study of a biracial sample of adolescents reveals a complex
relationship between severe obesity and depressive symptoms as adolescents age. No
association was observed between severe obesity and a high level of depressive symptoms
suggestive of major depressive disorder either cross-sectionally or prospectively after two or
three years of follow-up. When viewed as a continuum, however, depressive symptoms were
higher on average among severely obese adolescents than those of their matched controls at
each time point. These differences reached statistical significance after 3 years of follow-up.
Although the association of severe obesity and depressive symptoms did not differ by sex,
this association was moderated by race; the relationship was apparent only among non-
Hispanic white pairs despite the smaller number of non-Hispanic white as compared to non-
Hispanic black pairs in the study.

These data suggest that the rise in depressive symptom scores among non–Hispanic white
severely obese adolescents between Years 0 and 2 drove the emergence of the difference in
symptoms we observed. Population-based data indicate that depressive symptoms tend to
rise in both males and females over adolescence and then fall, with a peak between ages 15
and 18 years of age [27–28]. In our matched sample, we observed this general pattern for
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both the categorical high depressive symptom variable and for depressive symptoms score.
The fact that statistically significant differences between severely obese and normal weight
adolescents were only observed for symptoms scores, and not for a categorical variable
reflective of risk for major depressive disorder suggest that, in adolescence, severe obesity
may not be associated with increased risk for major depressive disorder despite increased
psychological distress among severely obese adolescents, particularly non-Hispanic white
adolescents. Whether increased distress in late adolescence increases risk for development
of major depressive disorder amongst severely obese adolescents later in life remains to be
established.

The high prevalence of both obesity and depression in adolescence has fueled a spate of
studies designed to assess the strength and direction of the associations between these two
conditions. Studying the link between obesity and depression in adolescence and young
adulthood holds several challenges, however. First, because studies are often conducted
among clinical samples of obese adolescents[18,29], and therefore are likely to include
individuals whose weight is interfering with their psychosocial functioning, associations
with depression or depressive symptoms are likely to greater than would be found in the
general population. Population-based studies, on the other hand, have not typically focused
on adolescents who were severely obese, perhaps due to limited numbers. Additionally,
evidence exists which suggests that psychological disorders, including depression, influence
the trajectory of BMI[4,6,30]. A final challenge is the role of psychotropic medications,
many of which influence both weight status and, by design, depressive symptomatology[31].
A strength of this study was the collection of information regarding psychotropic medication
use. The pattern of BMI among the five subjects in the present study who were taking
psychotropic medication, provided no evidence of medication effects on weight gain.

Few studies have evaluated differences by race in the association of obesity and depression
in adolescence, and most of these are cross-sectional[5,14,32]. Latent trajectory analysis of
the National Longitudinal Study of Adolescent Health indicated that blacks had higher
levels of depressive symptoms compared whites at age 16, and that the trajectories moved in
parallel over ~6 years of follow-up, remaining different as levels declined[32]. This large
sample also identified sex differences; higher depression scores were observed among black
and white females. Although sex disparities in social sequelae of obesity in adolescence
have been prospectively demonstrated for self-esteem [33], and cross-sectionally for
popularity [34] and depressive symptoms[5], these studies have not focused on the extreme
definition of obesity used in the current study. At these higher levels of overweight the
internalization of negative self concept associated with obesity may be similar for males and
females. Similar to our findings here, there are also data to suggest that weight status may
have less impact on self esteem among non-Hispanic black than among non-Hispanic white
overweight children[2]. There is also evidence that health –related quality of life is better
amongst non-Hispanic black compared to non-Hispanic white severely obese adolescents
[35].

Our study had several noteworthy limitations. First, this study assessed depressive
symptomatology rather than diagnostic interviews to establish the presence of Major
Depressive Disorder. High depressive symptoms and depressive symptoms scores by CESD
show strong correlations with diagnostic interviews across a range of populations[36].
Second, information was not available for covariates that could act as confounders of the
observed relationships, including history of prior depression, and family history of any
mood disorder. Additionally, a matched cohort design limits the number of variables one can
match on; we elected to match on age, sex, and race, but not on other potential confounders
such as socioeconomic status and smoking. We did not assess whether subjects sought
treatment for their obesity over the three years of the study. Finally, our power was limited,
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despite the matched design, with a sample size comprising 51 matched pairs, or 102
subjects. This is particularly relevant for the HDS analyses, as categorical variables often
require larger sample sizes to achieve the same level of power as for analysis of a
continuous variable, such as depressive symptoms.

Several strengths of the current effort also bear highlighting. Our data derive from a large
community-based biracial cohort with broad socioeconomic variation, excellent follow-up
and measured heights and weights and information on psychotropic medication use. We
used a validated, well established measure of depressive symptoms. Further, the age range
over which we monitored depressive symptoms represents a critical developmental period in
the natural history of mood disorders. Last, the size of the parent study enabled us to identify
a relatively large number (N=51) of severely obese adolescents from a community based
sample. This number was consistent with national data as there were 133 severely obese
adolescents identified in NHANES 1999–2004 with a BMI> 40 from a sample of 6849 12–
19 year olds[15].

Conclusions
This nested matched study from a community based cohort provides evidence that that the
relationship between severity of obesity and depressive symptoms in adolescence is not a
simple, direct association. We found that there was no difference in the prevalence of high
depressive symptoms suggestive of major depressive disorder between normal weight and
severely obese adolescents. These findings suggest that prior clinic-based studies which
identify this association may have had problems with selection bias. These data also suggest
that obesity-related programs should not assume severely obese adolescents are suffering
from a high degree of psychological distress. However, higher depressive symptoms in non-
Hispanic white severely obese adolescents after three years indicates that, for this group, late
adolescence may be a period of increased vulnerability to psychological effects of obesity.
These differential effects may be mediated by cultural norms and social environmental
factors, and merit further study.
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Figure 1.
Moderation of the Relationship between CESD Scores and Severe Obesity by Race/
Ethnicity. Panel A: Average CESD Scores stratified by weight status and race/ethnicity. The
only significant relationship between severe obesity and depressive symptoms is at Year 3
among non-Hispanic whites. Panel B: Paired Year 3 CESD Scores stratified by race/
ethnicity.
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