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Abstract
Aim This study aimed to investigate the association between
obesity and major depression disorder (MDD) in a nationally
representative sample of Black adolescents in the USA. The
study also tested the effects of ethnicity and gender as possible
moderators.
Method Data came from the National Survey of American
Life (NSAL)-Adolescents, a representative household mental
health survey of Black adolescents in the USA. Participants
consisted of 1170 Black adolescents (810 African Americans
and 360 Caribbean Blacks). Obesity was defined determined
by the cutoff points based on the body mass index (BMI)
appropriate for age and gender. Twelve-month MDD was
measured using the World Mental Health Composite
International Diagnostic Interview (CIDI). In the first step,
the association between obesity and MDD in the pooled sam-
ple, controlling for the main effects of gender and ethnicity. In
the next steps, two interactions were tested: (1) obesity and
ethnicity and (2) obesity and gender.
Results Although any associations between obesity andMDD
in the pooled sample of Blacks were not found, there was a
significant interaction between ethnicity and obesity onMDD.
Upon testing the associations across intersections of ethnicity

and gender, a positive association was found among
Caribbean Black females but not Caribbean Black males,
African American males, or African American female.
Conclusion The link between BMI and MDD among Blacks
depends on ethnicity and gender, and risk of comorbid depres-
sion among Black youth with obesity is highest among
Caribbean Black females.
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Introduction

Although a considerable body of literature has suggested a
link between obesity and depression among adults [1–3], only
a few studies have explored the same association among ado-
lescents [4–11]. Less is known about the nature of comorbid-
ity between obesity and depression among Black adolescents
[5, 12]. As a general rule, mental health aspect of obesity
during adolescence is not well understood [5, 12, 13], possibly
due to the historical focus on the physical health aspects of the
condition rather than mental health [5].

Although the direction of the association between obesity
and depression among adolescents is unknown, research on
the link between the two has mostly conceptualized obesity as
the cause and depression as the effect. In this view, high stig-
ma and exposure to bullying increases the risk of depression
among adolescents with obesity [6]. Despite of the huge bur-
den of obesity on social functioning of the adolescents [7],
very little is known about this comorbidity among Blacks.
Research in this area will help us better understand the nature
of overlap of these two public health challenges. Results of
such studies will also help primary care providers address
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depression and obesity as two common and comorbid clinical
entities in daily clinical practice [4, 5].

A number of third variables have been applied to better
understand the complex link between obesity and depression
during adolescence. Borrowing from research on adults, gen-
der [14–18] and ethnicity [19] may modify the association
between depression and obesity [20]. Among adults, Gavin
et al. [19] and Sachs-Ericsson and colleagues [21] have doc-
umented Black–White differences in the link between obesity
and depression. Ethnicity and gender may also moderate the
link between depression and obesity among adolescents [4].
Among adolescents, research has suggested that the associa-
tion may be under influence of gender [9–12]; however, very
little is known on the role of race, ethnicity, or their intersec-
tion with gender.

There is growing literature suggesting that not only ethnic-
ity and gender but the intersection of ethnicity and gender may
shape the link between obesity and depression [22]. Using the
National Survey of American Life (NSAL), Assari showed
major differences in the direction and magnitude of the asso-
ciation between obesity and major depression disorder based
on the intersection of ethnicity and gender [22, 23]. The study
suggested that among African American men, body mass in-
dex (BMI)≥35 was negatively associated with depression,
while among African American women, BMI≥35 was posi-
tively associated with depression. Among Black women,
higher BMI tended to accompany a higher risk of depression,
while for Black men, higher BMI was associated with lower
risk of depression [23]. Despite of a higher prevalence of
obesity among racial/ethnic minorities, our understanding of
the mental health associates of obesity among minority groups
is very limited [19]. The inconsistency in some of the related
findings may reflect smaller sample sizes of the ethnic minor-
ity populations or invariance across samples in the disorder
measures used.

In response to this gap in the literature, the current study
was conducted to explore how the association between obesity
and 12-monthMDD among Blacks depends on ethnicity, gen-
der, and their intersection. Data from a representative sample
of African American and Caribbean Black American
adolescents was used, so we can generalize our findings to
this population of Black youth in the USA. The study was
built on a life course approach [24–26] which suggests that
the understanding of health of adults requires looking back
across an individual’s or a cohort’s life experiences for clues
to current patterns of health and disease, and has an emphasis
on recognizing past experiences. A life course epidemiology
approach is being used to study the physical health hazards
during childhood and adolescence that affect chronic disease
risk and health outcomes in later life. In this view, research
should identify the underlying processes that operate across
the life span and finally develop in the adulthood [24]. A life
course approach links early and adolescence and childhood

conditions to the later development of adult chronic condi-
tions. Additionally, adolescence is one of the critical periods
of growth and development, and health conditions may have
long-term health potential and may damage health at other
times. In this view, adolescence may be a sensitive develop-
mental stage, and health of adolescence may shape life course
trajectories and have important implications for health in later
life. In this study, researchers believe that obesity and depres-
sion in adolescence may have long-term health consequences
and may attenuate or exacerbate long-term risks to depression,
obesity, and associated health conditions [26]. Furthurmore,
adolescence obesity and depression may have important im-
plications for developing chronic conditions in adulthood
[24]. The relationships between adult disease and socioeco-
nomic circumstances at different life stages can thus provide
clues to the underlying aetiological processes [26]. A life
course approach is being used to investigate how experiences
and exposures at different life stages accumulate and create
inequalities inmorbidity and mortality observed inmiddle and
old age among minority groups [26].

Methods

With a cross-sectional design, this study used data from the
National Survey of American Life (NSAL) Adolescents, 2003
[27, 28], the largest mental health survey of Blacks ever con-
ducted in the USA [29–31].

The protocol of the NSAL was approved by the Institute
Review Board of the University of Michigan, Ann Arbor.
Informed consent was obtained from all adolescent’s legal
guardian. Assent was also obtained from the adolescent.
Respondents received financial compensation for their time
(US$50). The study was funded by the National Institute of
Mental Health (NIMH), as a part of the Collaborative
Psychiatric Epidemiology Surveys (CPES).

Participants

The NSAL included all 1170 Black adolescents, composed of
810 African Americans and 360 Caribbean Blacks.
Participants were representative of Black youth between 13
and 17 years who were residing in USA at the time of study. A
full description of sampling technique has been published pre-
viously [30, 31]. Although African Americans were residents
of either large cities or other urban and rural areas, Caribbean
Blacks were exclusively sampled from large cities.

Sampling

A national household probability sample of Blacks was sam-
pled for the NSAL-Adolescents. All African American and
Caribbean Black households that included a participant in
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the NSAL-Adult survey were screened for eligible adoles-
cents living in the household. Adolescents were then random-
ly selected from the provided list. If more than one eligible
adolescent was living in the household, two adolescents were
selected based on the gender of the first selected adolescent.
This strategy resulted in non-independence for adolescent
samples. In response, the adolescent supplement data was
weighted to adjust for non-independence in selection proba-
bilities within the households, as well as non-response rates
across households and individuals. The weighted data were
then post-stratified to represent the national estimates based on
gender and age among African American and Caribbean
Black youth [27, 28].

Interview

About 82 % of the interviews were conducted face to face, in
the homes. In about 18 %, interviews were conducted either
entirely or partially by telephone. In-person interviews were
performed using computer-assisted personal interviews
(CAPIs), which is the preferred method of interview when
the questionnaire is long and complex. CAPI is an
interviewing technique in which the respondent uses a com-
puter to answer the questions. Interviews lasted an average of
100 min. All the interviews were performed in English. The
overall response rate was 80.6 % (80.4 % for African
Americans and 83.5 % for Caribbean Blacks).

Measures

The study included sociodemographic correlates including
age, gender, ethnicity, household income, and region of the
country as control variables. Depression was measured using
CIDI [32, 33], while obesity was reported using self-reports of
height and weight.

Ethnicity Ethnicity of the adolescents was identified accord-
ing to the ethnicity of the parents in the household. Parents
were self-identified as African Americans if they were Black
and did not have ancestral ties to the Caribbean. Parents who
identified as Caribbean Black were Blacks and from a country
included on a list of Caribbean countries presented by the
interviewers or that their parents or grandparents were born
in a Caribbean country. The list of Caribbean countries includ-
ed (1) Cuba, (2) Dominican Republic, (3) Haiti, (4) The
Bahamas, (5) Jamaica, (6) Trinidad and Tobago, (7)
Dominica, (8) Saint Lucia, (9) Antigua and Barbuda, (10)
Barbados, (11) Saint Vincent and the Grenadines, (12)
Grenada, and (13) Saint Kitts and Nevis.

Depression Lifetime and 12-month MDD was measured
using a modified version of the World Mental Health CIDI,
a fully structured diagnostic interview schedule. The CIDI

evaluates a wide range of Diagnostic and Statistical
Manual, 4th Edition (DSM-IV) mental disorders. This
interview schedule was developed for the World
Mental Health project initiated in 2000 [32]. The CIDI
is developed for use by trained lay interviewers to gen-
erate diagnoses of lifetime and recent DSM-IV-TR/ICD-
10 disorders [33]. Clinical reappraisal studies among
adults have documented generally good concordance of
CIDI diagnoses with blinded clinical diagnoses [32, 34].
Among adults, excellent concordance [based on area
under the receiver operating characteristic curve
(AUC)] has been found between CIDI and DSM-IV/
SCID diagnoses of major depressive episode (MDE)
and generalized anxiety disorder (GAD). CIDI versus
SCID prevalence differences have been shown to be
insignificant at the optimal CIDI-SC diagnostic thresh-
olds. Individual-level diagnostic concordance at these
thresholds is also substantial, with sensitivity of 68–
80 % and of specificity 90–99 %. As a result, CIDI
operating characteristics are equivalent for MDE and
GAD to those of the best alternative screening scales
[35]. This measure provides valid findings for Blacks
and ethnic groups of Blacks [36–41].

The CIDI has been previously used for measurement of a
wide range of psychiatric disorders and problems among ad-
olescents, including depression [42–47]. Pilot studies of CIDI
3.0 concordance with independent clinical assessments were
carried out in clinical and community samples of early ado-
lescents (ages 13–17) in preparation for the National
Comorbidity Survey Replication Adolescent Supplement
(NCS-A) [48]. Following cognitive interviewingmethods, nu-
merous modifications have been implemented to the question
wording of CIDI to make the language and characterization of
symptoms more appropriate for adolescents. In addition, the
instrument has been expanded to include informant reports
from a parent or parent surrogate for diagnoses where previ-
ous research has shown informant reports to be most valuable
[49, 50]. Comparison of CIDI and the Schedule for Affective
Disorders and Schizophrenia for School-Age Children (K-
SADS) as the gold standard has shown very good aggregate
consistency between CIDI and K-SADS prevalence estimates.
Strong individual-level CIDI versus K-SADS concordance
has been found for depression and most other diagnoses.
AUC, a measure of classification accuracy not influenced by
prevalence, was .89 for mood disorders [51]. Using descrip-
tors employed for roughly comparable values of κ, 45
individual-level concordance between lifetime CIDI and K-
SADS diagnoses can be described as almost perfect (AUC
greater than or equal to .9) or substantial (AUC in the range
.8–.9) for depression and several other disorders. At the dis-
order level, CIDI detection of K-SADS cases has been shown
to be greater than 80 % for depression and several other dis-
orders [51].
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Body Mass Index (BMI) NSAL has collected data on self-
reported weights and heights, which were used to measure
BMI. BMI based on self-reported measures of weight and
height is highly correlated with BMI based on direct measures
of height and weight [19]. There is, however, some evidence
suggesting that using self-reported weight and height may
result in underestimation of BMI [52], as people may tend to
underestimate their weight and overestimate their height [53].
Obesity was defined based onBMI appropriate for the age and
gender group [54, 55].

Statistical Analysis

Stata 13.0 was used to account for the complex design of the
NASL. All analyses used the Taylor expansion approximation
technique for calculating the complex design-based estimates
of variance. Standard errors reflect the recalculation of vari-
ance using the weights due to the study’s complex design.
Percentages reported in this study are weighted and thus rep-
resent proportions to the nation. While in the NSAL the
Caribbean Black sample is more clustered than the African
American sample, the corrected standard errors are larger for
Caribbean Blackthan that for the African American sample.
Adjusted odds ratio (OR) and their 95 % confidence interval
were reported. P values less than 0.05 were considered statis-
tically significant.

Survey logistic regression was used for multivariable anal-
ysis, by considering obesity as the predictor, 12-month and
lifetime MDD as main outcomes, and age and family income
as controls. We fit multiple models to determine role of gender
and ethnicity on our association of interest. In the first step, the
association between obesity and MDD was tested in the
pooled sample, controlling for the main effects of gender
and ethnicity. In the next step, one interaction term (between
obesity and ethnicity or obesity and gender) was entered to the
model. Then, we ran models with both interaction terms in the
model. Finally, models specific to ethnicity, gender, and their
intersections were ran to interpret significant interactions.

Results

Participants were either between age 13–14 (n=477, 40 %
weighted), age 15–16 (n=441, 41 %), and age 17 (n=252,
19 %). Mean age of the participants was 15 (SD=1.42) years.
The sample was equally composed of boys (n=563, 48 %)
and girls (n=605, 52 %). Almost all (96 %) of the participants
were enrolled in high school. Median family income ranged
from 0 to US$520,000, with a median of US$28,000. Median
income was higher among Caribbean Blacks (US$32,250)
than African Americans (US$26,000) (P<0.001).

Table 1 presents relative frequency of lifetime and 12-
month MDD, and obesity among all participants, and also

among subpopulations based on ethnicity, gender, and their
intersections. Among all, about 24.5 % had obesity, 6 % met
criteria for lifetime MDD, and 4 % met criteria for 12-month
MDD.

Tables 2 and 3 report summary of regressions in the pooled
sample of Blacks. The first model that did not include any
interaction term failed to show an association between obesity
and MDD. In this model, ethnicity and gender did not have
main effects. The next models that included an interaction
term between ethnicity and obesity suggested that the effect

Table 1 Relative frequency of obesity and major depressive disorder
among Blacks

% (SE) 95 % CI for %

All Blacks

Obesity 24.69 (0.02) 20.94–28.87

Lifetime MDD 6.28 (0.01) 4.84–8.11

12-month MDD 4.26 (0.01) 3.19–5.67

African Americans

Obesity 24.92 (0.02) 20.94–29.38

Lifetime MDD 6.25 (0.01) 4.71–8.25

12-month MDD 4.19 (0.01) 3.05–5.73

Caribbean Blacks

Obesity 21.46 (0.06) 11.58–36.32

Lifetime MDD 6.63 (0.01) 4.75–9.20

12-month MDD 5.20 (0.01) 3.32–8.08

Black girls

Obesity 24.08 (0.03) 19.38–29.49

Lifetime MDD 5.91 (0.01) 4.11–8.42

12-month MDD 4.31 0.01) 2.88–6.40

Black boys

Obesity 25.31 (0.02) 20.66–30.61

Lifetime MDD 6.65 (0.01) 4.52–9.69

12-month MDD 4.21 (0.01) 2.74–6.41

African American boys

Obesity 24.07 (0.03) 19.07–29.90

Lifetime MDD 6.05 (0.01) 4.13–8.79

12-month MDD 4.44 (0.01) 2.91–6.70

African American girls

Obesity 25.79 (0.03) 20.91–31.35

Lifetime MDD 6.46 (0.01) 4.19–9.82

12-month MDD 3.94 (0.01) 2.42–6.37

Caribbean Black boys

Obesity 24.21 (0.02) 20.70–28.11

Lifetime MDD 3.57 (0.01) 2.30–5.50

12-month MDD 2.26 (0.00) 1.59–3.21

Caribbean Black girls

Obesity 19.23 (0.10) 5.77–48.10

Lifetime MDD 9.12 (0.02) 5.67–14.34

12-month MDD 7.59 (0.02) 4.24–13.24
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of obesity on MDD varies based on ethnicity. The next
model that included an interaction between gender and
obesity suggested that the effect of obesity on MDD
does not vary for male and females. The final models
that included both interaction terms also suggested that
there is an interaction between ethnicity and obesity but
not gender and ethnicity on MDD.

Based on Tables 4 and 5 which show summary of regres-
sions fitted to subpopulations based on ethnicity or gender,
obesity was only associated with MDD among Caribbean
Blacks.

Tables 6 and 7 reveal the results of regressions fitted to
subpopulations based on the intersections of ethnicity and
gender. Based on this table, obesity was positively associated
with MDD only among Caribbean Black females.

Discussion

The current study is the very first nationally representative
study of gender and ethnic differences in the association be-
tween obesity and depression among Black adolescents. The

Table 2 Adjusted odds ratios for association between obesity and lifetime major depressive disorder

Odds ratio Linearized std. err. P 95 % CI for odds ratio

Model with no interaction

Obesity 1.142 0.421 0.720 0.542–2.404

Caribbean Black 0.999 0.222 0.997 0.638–1.565

Female 1.137 0.333 0.663 0.629–2.057

Age 1.347 0.141 0.007 1.090–1.664

Income 1.000 0.000 0.320 1.000–1.000

Intercept 0.001 0.001 <0.001 0.000–0.017

Model with ethnicity×obesity interaction

Obesity 1.065 0.429 0.877 0.471–2.406

Caribbean Black 1.926 0.837 0.139 0.800–4.637

Female 1.145 0.334 0.644 0.635–2.065

Age 1.348 0.142 0.007 1.090–1.667

Income 1.000 0.000 0.314 1.000–1.000

Obesity# Caribbean Black

0#Caribbean 0.393 0.192 0.062 0.147–1.052

Intercept 0.001 0.001 <0.001 0.000–0.018

Model with gender×obesity interaction

Obesity 1.202 0.464 0.635 0.552–2.621

Caribbean Black 0.996 0.223 0.988 0.634–1.566

Female 1.060 0.642 0.924 0.311–3.608

Age 1.347 0.140 0.006 1.093–1.661

Income 1.000 0.000 0.323 1.000–1.000

Obesity#Females

0#Female 1.101 0.688 0.879 0.311–3.890

Intercept 0.001 0.001 <0.001 0.000–0.026

Model with both interactions

Obesity 1.126 0.462 0.774 0.491–2.581

Caribbean Black 1.924 0.841 0.142 0.796–4.653

Female 1.061 0.639 0.922 0.314–3.585

Age 1.349 0.140 0.006 1.093–1.665

Income 1.000 0.000 0.317 1.000–1.000

Obesity# Caribbean Black

0#Caribbean 0.392 0.194 0.066 0.144–1.066

Obesity#Female

0#Female 1.110 0.689 0.868 0.316–3.892

Intercept 0.001 0.001 <0.001 0.000–0.026
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results suggest that the intersection of ethnicity and gender
shape the link between obesity and depression among Black
youth. Only among Caribbean Black females, obesity is asso-
ciated with higher risk of MDD. Such an association was not
be found among other gender×ethnicity groups (i.e., male or
female African Americans or Caribbean Black males).

Most of research onmoderators of the link between depres-
sion and obesity [12] has focused on moderating effect of
gender, while the association has been only found among
females [9–12]. Our findings on the positive association be-
tween obesity and depression among Caribbean Black

females is supported by a meta-analysis that reported an odds
ratio of 1.38 for the effect of abdominal obesity on depression.
This meta-analysis did not show moderation effects for gen-
der, age, measurement of depression and obesity, and study
quality [2]. A study has previously showed that only for girls
but not boys, adolescence is a high-risk period for the devel-
opment of the comorbidity between depression and obesity
[9]. Stice et al. also showed that among adolescent girls of
age 11–15 years, baseline depressive symptoms predict inci-
dent obesity in the next years above and beyond self-reported
dietary restraint, radical weight-control behaviors, and

Table 3 Adjusted odds ratios for association between obesity and 12-month major depressive disorder among pooled sample of Black youth

Odds ratio Linearized std. err. P 95 % CI for odds ratio

Model with no interaction

Obesity 0.940 0.323 0.858 0.470–1.881

Caribbean Black 1.184 0.326 0.544 0.678–2.066

Female 0.975 0.312 0.937 0.511–1.860

Age 1.405 0.142 0.002 1.145–1.724

Income 1.000 0.000 0.443 1.000–1.000

Intercept 0.000 0.000 <0.001 0.000–0.005

Model with ethnicity×obesity interaction

Obesity 0.825 0.318 0.621 0.379–1.798

Caribbean Black 3.111 1.475 0.021 1.193–8.110

Female 0.987 0.314 0.967 0.518–1.879

Age 1.408 0.145 0.002 1.144–1.732

Income 1.000 0.000 0.428 1.000–1.000

Obesity# Caribbean Black

0#Caribbean 0.253 0.140 0.017 0.083–0.774

Intercept 0.000 0.000 <0.001 0.000–0.005

Model with gender×obesity interaction

Obesity 1.322 0.606 0.547 0.523–3.339

Caribbean Black 1.161 0.340 0.614 0.642–2.097

Female 0.555 0.332 0.331 0.165–1.861

Age 1.409 0.145 0.002 1.145–1.734

Income 1.000 0.000 0.450 1.000–1.000

Obesity#Female

0#Female 2.076 1.417 0.291 0.523–8.247

Intercept 0.000 0.001 <0.001 0.000–0.011

Model with both interactions

Obesity 1.170 0.587 0.755 0.425–3.223

Caribbean Black 3.123 1.629 0.035 1.089–8.961

Female 0.552 0.322 0.314 0.170–1.793

Age 1.414 0.147 0.002 1.145–1.746

Income 1.000 0.000 0.441 1.000–1.000

Obesity# Caribbean Black

0#Caribbean 0.245 0.145 0.022 0.074–0.809

Obesity#Female

0#Female 2.119 1.412 0.266 0.552–8.145

Intercept 0.000 0.001 <0.001 0.000–0.011
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perceived parental obesity. Results of this study provided sup-
port for the affect regulation model as an etiologic theory for
the link between depression and obesity [11]. In another study,
Boutelle and colleagues followed showed that among adoles-
cent girls, obese but not overweight status was associated with
future depressive symptoms but not future MDD. As depres-
sive symptoms are considered along the spectrum of depres-
sion with clinical depression at the high end, these results
suggest that weight status could be considered a factor along
the pathway of development of MDD in some adolescent
females [10]. In a study of 4175 youths 11–17-year-old com-
munity samples, Roberts and Duong showed that body image
may be the actual mechanism for the association between
obesity and depression [8].

Results of studies among adults are very different from
adults’ literature, where race, ethnicity, and gender have
shown to modify the link between obesity and depression [1,
19, 21, 56]. Among adults, Gariepy and colleagues showed
that obesity at baseline may be associated with a lower risk of
subsequent major depression episode among men, while it
does not predict later MDE among women [57]. Although
one study suggested that the association between BMI and
depressive symptoms may be greater among African

Americans than Whites [21], using the NCS-R data, Simon
et al. showed a smaller association between obesity and MDD
among Blacks and other minorities than Whites [56]. Gavin
and colleagues also reported a positive and significant associ-
ation between obesity andMDD amongWhite women but not
any White men, Black men, and Black women [19]. Most of
research on moderators of the link between depression and
obesity [12] among adolescents is exclusively focused on
moderating effect of gender, suggesting an association among
females but not males [9–12].

Despite of our negative findings for male or female African
Americans or Caribbean Black males, adolescent depression
may have implication for obesity and other chronic medical
conditions later in life. One study showed that early
adolescent-onset depression is associated with elevated risk
of later onset obesity, and obesity, particularly in late adoles-
cence, is associated with increased odds of later depression.
Further investigation into the mechanisms of these effects and
the reasons for the observed gender and developmental differ-
ences is needed [9]. Such studies have recommended design
and implementation of prevention programs for early onset
depression and obesity as a strategy to reduce risk for this form
of comorbidity later in life [9].

Table 4 Adjusted odds ratios for association between obesity and lifetime major depressive disorder among subpopulations based on ethnicity or
gender

Odds ratio Linearized std. err. P 95 % CI for odds ratio

African American

Obesity 1.065 0.429 0.876 0.467–2.432

Female 1.092 0.342 0.782 0.574–2.074

Age 1.338 0.150 0.015 1.064–1.684

Income 1.000 0.000 0.286 1.000–1.000

Intercept 0.001 0.001 <0.001 0.000–0.028

Caribbean Black

Obesity 2.819 0.694 0.001 1.662–4.780

Female 2.254 0.907 0.063 0.951–5.343

Age 1.423 0.304 0.122 0.899–2.252

Income 1.000 0.000 0.583 1.000–1.000

Intercept 0.000 0.000 0.011 0.000–0.080

Men

Obesity 1.185 0.461 0.665 0.540–2.599

Caribbean Black 0.639 0.198 0.156 0.342–1.194

Age 1.412 0.217 0.030 1.035–1.925

Income 1.000 0.000 0.027 1.000–1.000

Intercept 0.000 0.001 0.001 0.000–0.028

Women

Obesity 1.105 0.571 0.848 0.389–3.142

Caribbean Black 1.280 0.410 0.445 0.670–2.444

Age 1.300 0.190 0.079 0.968–1.746

Income 1.000 0.000 0.230 1.000–1.000

Intercept 0.002 0.003 0.006 0.000–0.134
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Analysis of adult data of the NSAL showed that among
African Americans and Black females, there was a negative
association between MDD and obesity; however, it was not
statistically significant [23]. This result is in line with a previ-
ous report that revealed inverse association between obesity
and 12-month MDD among Black men [23]. This was con-
sistent with the findings of a longitudinal study conducted by
Gariepy and colleagues who analyzed data of the
National Population Health Survey with 10,545 adults
without depression at baseline. The inverse correlation
between obesity and depression in some of the ethnic
groups has been explained by the BJolly Fat^ hypothesis
[58], which suggests that obesity may reduce psycho-
neurosis among individuals [59].

There is some evidence regarding the role of ethnicity on
the obesity–depression link. A meta-analysis suggested that
the association may be more pronounced among Americans
than among Europeans and for depressive disorder than for
depressive symptoms [1]. A similar study among Black adults
suggested that higher BMI tended to accompany a higher risk
of depression among women, while higher BMI was
associated with lower risk of depression among men.
The study also suggested that among Afr ican

American adults, BMI≥35 was negatively associated
with depression among men but positively associated
with depression among women [23].

Among Blacks, ethnicity determines the risk of MDD.
Lifetime prevalence of MDD is 13 and 10 % among
Caribbean Black and African American adults, respectively
[60]. Compared toWhites, MDD is more severe and disabling
for Blacks [60]. Depression is also less frequently diagnosed
and treated properly among Blacks [60]. It has been suggested
that health care system and juvenile system have tendency for
overdiagnosis and overtreatment of externalizing problems
such as conduct disorders among Blacks, while underdiag-
nose and undertreat emotional and affective problems such
as MDD [61, 62]. With a consistent pattern across almost all
US states, obesity is 50 % more prevalent among Blacks than
Whites [63].

The literature on the moderating effects of race/ethnicity/
gender on the link between obesity and depression is extreme-
ly limited [64]. While most surveys include predominantly
Whites [19], the association between MDD and obesity in
minorities is less frequently examined. Due to small sample
size of racial/ethnic minority groups, many studies do not
report the results for non-Whites. However, even with a low

Table 5 Adjusted odds ratios for association between obesity and 12-month major depressive disorder among subpopulations based on ethnicity or
gender

Odds ratio Linearized std. err. P 95 % CI for odds ratio

African American

Obesity 0.826 0.317 0.622 0.376–1.813

Female 0.907 0.310 0.778 0.451–1.825

Age 1.384 0.150 0.006 1.109–1.726

Income 1.000 0.000 0.373 1.000–1.000

Intercept 0.000 0.001 <0.001 0.000–0.010

Caribbean Black

Obesity 3.520 1.160 0.002 1.736–7.136

Female 2.647 1.090 0.033 1.094–6.404

Age 1.665 0.458 0.085 0.923–3.005

Income 1.000 0.000 0.372 1.000–1.000

Intercept 0.000 0.000 0.011 0.000–0.037

Men

Obesity 1.305 0.614 0.575 0.504–3.379

Caribbean Black 0.566 0.157 0.047 0.323–0.992

Age 1.486 0.273 0.037 1.025–2.155

Income 1.000 0.000 0.048 1.000–1.000

Intercept 0.000 0.000 0.002 0.000–0.024

Women

Obesity 0.637 0.303 0.349 0.244–1.665

Caribbean Black 1.717 0.661 0.168 0.788–3.739

Age 1.347 0.164 0.019 1.053–1.724

Income 1.000 0.000 0.107 1.000–1.000

Intercept 0.001 0.001 0.001 0.000–0.035
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sample size, pattern of the link between obesity and depres-
sion among ethnic groups can be informative.

Continuing research is needed to better understanding
of ethnic and gender differences on the mental health
correlates of obesity in USA. In addition, research
should test multiple social, cultural, behavioral, psycho-
logical, or biological factors that may explain the role
of ethnicity in shaping the mental health correlates of
obesity.

The present findings suggest that subpopulations of Black
youths differ in the link between obesity and depression.
Literature shows that the direction of the association between
BMI andMDDmay be very different among different parts of
the world. Althoughmost studies in the USA have suggested a
positive association between obesity and risk of depression, a
reverse association has been reported from many Asian coun-
tries such as China [65], Korea [58], and Hong Kong [66].
Consistently, even among Asian countries with reverse asso-
ciation between depression and obesity, the magnitude of as-
sociation seems to be stronger among women than men [58,
67, 68].

Ethnicity and gender may moderate the link between de-
pression and MDD, because ethnicity and gender may deter-
mine the nature of changes in life style due to depression or
obesity. That is, ethnicity and gender may determine how
individuals who are obese or depressed change their social

behaviors, perceive stress, express their emotions, or seek
help.

Directionality of the association between obesity andMDD
is not clear, neither among adolescents nor among adults.
Obesity may cause depression, depression may cause obesity,
or depression and obesity may be consequence of a common
cause, either social factors such as low socioeconomic status,
daily stressors, lifestyle factors, or molecular and biological
factors such as cortisol [69].

Different mediators should be tested for the ethnic-/gender-
specific association between depression and obesity among
Black youth. Depression may differentially influence food
intake or physical activity among Caribbean Black girls.
Such imbalance between energy intake and expenditure may
result in obesity among a particular ethnic/gender group.
Based on our findings, we hypothesize that how depression
or obesity present among Black youth depends on the inter-
section of their gender and ethnicity. In addition, obesity may
differently result in negative body image or stigma among
different groups; thus, obesitymay be linked to different levels
of psychological distress [70].

Future studies should test if body image, intention to reduce
weight, smoking, guilt, eating habits, eating disorders, or phys-
ical activity can explain at least some of the gender and ethnic
differences in the link between obesity and MDD among Black
adolescents. Mediating effects of these factors should be tested

Table 6 Adjusted odds ratios for association between obesity and lifetime major depressive disorder among subpopulations based on the intersection
of ethnicity and gender

Odds ratio Linearized std. err. P 95 % CI for odds ratio

African American male

Obesity 1.416 1.177 0.679 0.258–7.775

Age 1.750 0.568 0.095 0.901–3.402

Income 1.000 0.000 0.051 1.000–1.000

Intercept 0.000 0.000 0.015 0.000–0.069

African American female

Obesity 0.396 0.477 0.449 0.034–4.673

Age 0.977 0.088 0.797 0.813–1.174

Income 1.000 0.000 0.616 1.000–1.000

Intercept 0.025 0.030 0.005 0.002–0.292

Caribbean Black male

Obesity 1.000 (omitted) 7.004

Age 2.407 0.265 <0.001 1.901–3.047

Income 1.000 0.000 0.006 1.000–1.000

Intercept 0.000 0.000 <0.001 0.000–0.000

Caribbean Black female

Obesity 8.901 10.221 0.078 0.758–104.480

Age 3.282 3.533 0.288 0.326–33.030

Income 1.000 0.000 0.191 1.000–1.000

Intercept 0.000 0.000 0.239 0.000–2×10 6
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and may increase our knowledge about the complex association
between ethnicity, gender, depression, and obesity.

The current study was limited in certain aspects. Sample size
was low, as we divided our pooled sample to four groups based
on ethnicity and gender. Low statistical power may have con-
tributed to non-significant association in some of the gender–
ethnic subpopulations in this study. As a result, future research
should use a larger sample size to satisfy enough statistical
power. Previous studies have also blamed low sample size for
non-significant association of depression and obesity among
some ethnic groups. This is especially true in research on ethnic
minority groups [21–23]. Low prevalence of depression among
males may also contribute to lower statistical power among
males. The cross-sectional design of the study limits any causal
inference about the associations reported here. Further, BMI
was calculated based on self-reported weight and height.
However, previous studies show a strong association between
self-reported and objective measures of BMI [19].

Findings may have important implication for health pro-
motion of Black youth, especially mental health screening of
Caribbean Black females with obesity. Findings may help
with design of healthy weight programs and physical activity
promotion interventions that emphasize body weight reduc-
tion and maintenance among Black youth [21].

Our findings are important as MDD and obesity are consid-
ered as two separate public health problems, causing enormous

economic burden to the society [68–75]. Depression is the
leading cause of disability [5], and obesity is a major cause of
mortality [76]. We argue that joint policies and programs may
be very beneficial for Caribbean Black females.

Clinicians should screen for depression among Caribbean
Black youth with obesity, especially Caribbean Black girls. A
full investigation of psychosocial and lifestyle risk factors for
individuals who are obese has been previously recommended.
However, effective management of obesity requires proper
and timely diagnosis and treatment of comorbid depression,
if present [3].

To conclude, the association between obesity and depres-
sion among Black youth may depend on the intersection of
ethnicity and gender. Comorbidity between obesity and de-
pression is not uniformly distributed among Black youth and
may be more pronounced among Caribbean Black females
than any other group of Blacks. Clinical and public health
programs that work on comorbidity of depression and obesity
among Black adolescents may benefit from tailoring the pro-
gram based on ethnicity and gender of the target population.
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