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Abstract
Aim This study tested the association between obesity and
major depressive disorder (MDD) in a national representative
sample of Black adults in the USA. The study also explored
the above association in subsamples based on ethnicity and
gender.
Method Data came from the National Survey of Amer-
ican Life (NSAL), a household mental health survey of
adult Black Americans. Participants consisted of 5,191
Black adults (3,570 African Americans and 1,621 Ca-
ribbean Blacks). Classes I to III of obesity were defined
based on body mass index (BMI) of equal or larger
than 30, 35, and 40 kg/m2, respectively. Twelve-month
MDD was determined using the World Mental Health
Composite International Diagnostic Interview (CIDI), a
fully structured diagnostic interview. For each ethnicity–
gender subgroup, we ran a separate logistic regression
model. We tested gradient and threshold effects of BMI
on MDD. Unadjusted and adjusted odds ratios (ORs)
were reported.
Result Direction of association between BMI and MDD
was reversed among men and women. Among men, there
was a positive association between BMI and MDD, while
among women, the association was negative. The gradient
effect of BMI level on MDD reached statistical significance
only among African American men (OR=0.71, 95 % con-
fidence interval (CI)=0.51–0.99). Among women, a signif-
icant interaction was found between the effects of BMI ≥40
and African American ethnicity on odds of developing
MDD [change in OR=8.840, 95 % CI=1.315–59.418].

That interaction term suggests that the effect of BMI ≥40
on MDD is significantly smaller among African American
women than Caribbean Black women.
Conclusion The direction and magnitude of the associa-
tion between BMI and MDD among Blacks depend on
ethnicity and gender. Risk of comorbid depression among
women with severe obesity among Black women is small-
er among African Americans than Caribbean Blacks.
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Introduction

Major depressive disorder (MDD) and obesity are two major
public health problems, causing enormous public health bur-
den [1–4]. Depression is the leading cause of disability [5],
and obesity is a major cause of mortality [6].

Major depressive disorder is the most prevalent psychiatric
disorder in the USA, affecting over 16 % of adults [7].
Lifetime prevalence of MDD is 13 % and 10 % among
Caribbean Blacks and African Americans, respectively [8].
Compared to Whites, MDD tends to be more severe and
disabling and less frequently diagnosed and treated among
Blacks [8]. With a consistent pattern across almost all US
states, obesity is 50 % more prevalent among Blacks than
Whites [9].

Studies which have focused on the association between
depression and obesity have provided mixed results [10].
As a result, researchers have shown interest in exploring
the causes of the inconsistencies in the link between obe-
sity and depression. This body of research has suggested a
wide range of candidate moderators, including gender
[11–15] and ethnicity [16].
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Literature regarding the moderating effect of race and
ethnicity has shown contradictory results [17, 18]. Gavin
and colleagues analyzed the Comprehensive Psychiatric Epi-
demiology Surveys (CPES) data and reported that Blacks and
Whites differ in the association between obesity and 12-month
MDD. This study, however, did not test the possible moder-
ating effect of ethnicity on the association between obesity
and depression among Blacks. The study suggested that
among women who are obese, prevalence of 12-month
MDD is considerably lower among Blacks than Whites. They
documented a significant interaction between the effect of race
and obesity on MDD, suggesting that that the association
between obesity and MDD is stronger among Whites than
Blacks [17]. Another study by Sachs-Ericsson and coworkers,
however, reported contrasting results by documenting a larger
influence of body mass index (BMI) on depressive symptoms
among African Americans than Whites [18].

Research has suggested that the association between obe-
sity and MDD may be nonlinear [19]. Thus, the threshold
effect may better explain the link between obesity and depres-
sion, compared to the simplistic linear (gradient) effect. How-
ever, findings regarding the threshold effect of obesity on
MDD may depend on the setting of the study, as most clinical
samples [20, 21], but not community studies [21], have sug-
gested threshold effects.

The current study was conducted to test if African Amer-
ican and Caribbean Black men and women differ in the
association between obesity and 12-month MDD. The study
tested both gradient and threshold effects. As we used a
representative sample of Black Americans, the results are
believed to be generalizable to the population of Blacks in
the USA.

Methods

This was a cross-sectional study, using data from the National
Survey of American Life (NSAL), 2003. The NSAL is the
largest mental health survey of a Black population ever con-
ducted in the USA [22]. This study is a part of the Collabora-
tive Psychiatric Epidemiology Surveys funded by the Nation-
al Institute of Mental Health (NIMH). The study was ap-
proved by the Institute Review Board of the University of
Michigan, Ann Arbor. All individuals provided written in-
formed consent form, and data was collected anonymously.
The consent form was mailed to the participants whose data
was collected via telephone interview.

Participants

This study included all 5,191 Blacks who participated in
NSAL-adults (total=6,082). The sample included 3,570 Afri-
can Americans and 1,621 Caribbean Blacks. We did not

include 881 White participants who were sampled in the
NSAL. Participants were national household probability sam-
ple of individuals 18 years and older. All participants were
residing in the USA at the time of study. Detailed report on the
sampling has been reported elsewhere [23, 24]. Although
African Americans were residents of either large cities or other
urban and rural areas, Caribbean Blacks were only sampled
from large cities.

African Americans were individuals who self-identified as
Black but did not identify ancestral ties to the Caribbean.
Caribbean Blacks are those who self-identified as Black and
indicated that they were of West Indian or Caribbean descent,
that they were 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 sample of Caribbean Blacks was from English-
speaking Caribbean countries (n=1,089), Haiti (n=290),
Spanish-speaking Caribbean (n=175), Dutch-speaking Carib-
bean (n=7), or French-speaking countries other than Haiti
(n=4). All individuals were combined into one ethnic group,
for comparability with the literature on with the respondents
from the English-speaking Caribbean [25–29].

Interview

A computer-assisted personal interview (CAPI) was used for
data collection among 86 % of individuals. CAPI is an
interviewing technique in which the respondent uses a com-
puter to answer the questions. CAPI is a preferred method of
interview when the questionnaire is long and complex. These
interviews lasted an average of 140 min. The remaining
interviews were either partially or entirely conducted by tele-
phone. All the interviews were performed in English. The
final response rate was 72.3 % overall: 70.7 % for African
Americans and 77.7 % for Caribbean Blacks.

Measures

Twelve-month MDD was measured using the World Mental
Health Composite International Diagnostic Interview (CIDI).
CIDI is a fully structured diagnostic interview schedule, de-
signed to evaluate a wide range of Diagnostic and Statistical
Manual of Mental Disorder — IV (DSM-IV) mental disor-
ders. This interview schedule is developed for the World
Mental Health project initiated in 2000 [30]. The CIDI is
developed for use by trained lay interviewers to generate
diagnoses of lifetime and recent DSM-IV-TR/International
Classification of Diseases (ICD-10) disorders [31]. Clinical
reappraisal studies have documented generally good concor-
dance of CIDI diagnoses with blinded clinical diagnoses [32,
33]. The CIDI uses extensive skip logic to reduce interview
length [34]. Excellent concordance [based on area under the
receiver operating characteristic curve (AUC)] has been found
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between CIDI-SC and DSM-IV/severe combined immunode-
ficiency (SCID) diagnoses of major depressive episodes
(MDE) and generalized anxiety disorder (GAD). CIDI-SC
versus SCID prevalence differences have been shown to be
insignificant at the optimal CIDI-SC diagnostic thresholds.
Individual-level diagnostic concordance at these thresholds
is also substantial (AUC 0.81–0.86), with sensitivity of
68.0–80.2 % and specificity of 90.1–98.8 %. As a result,
CIDI-SC operating characteristics are equivalent for MDE
and GAD to those of the best alternative screening scales
[34]. This measure is believed to provide valid findings for
Blacks and ethnic groups of Blacks [35–40].

The study registered sociodemographic correlates includ-
ing age, gender, employment status, education years complet-
ed, household income (divided approximately into quartiles),
marital status, country of birth, and country region.

Publicly available NSAL data has the variable of BMI
level, which is calculated based on self-reported weights and
heights. BMI based on self-reported weight and height is
highly correlated with BMI based on direct measures of height
and weight [16]. Some researchers, however, have argued that
using self-reported weight and height may lead to underesti-
mation of BMI [41], because of an underestimation of weight
and overestimation of height [42]. Classes I to III of obesity
were defined based on body mass index (BMI) of more than
30, 35, and 40 kg/m2, respectively. Although the NSAL has
originally collected weight in pounds (1 lb=0.453 kg) and
height in feet (1 ft=0.3048 m) and inches (1 in.=0.0254 m), a
publicly available data set has calculated BMI levels.

Statistical Analysis

As the NSAL used a multistage sample design involving
clustering and stratification, we used Stata 12.0 to account
for the complex design. Any percentage represents weighted
proportions based on the sample’s race-adjusted weight mea-
sure; the standard errors reflect the recalculation of variance
using the study’s complex design. Logistic regression was
used for multivariable analysis, by considering BMI level as
the predictor and 12-month MDD as the main outcome. In
different models, we tested the gradient and threshold effects
of BMI, by considering it as a continuous and dichotomous
variable, respectively. We conducted our analysis separately
for each gender/ethnic group. An adjusted odds ratio (OR) and
a 95 % confidence interval (CI) were reported. All analyses
used the Taylor expansion approximation technique for cal-
culating the complex design-based estimates of variance.
While in the NSAL the Caribbean Black sample is more
clustered than the African American sample, the corrected
standard errors for these two groups are larger than those for
the African American sample. Age, country region, education,
income, marital status, and employment were controlled. p-
values less than 0.05 were considered statistically significant.

Results

Most participants in both ethnic groups were between 30 and
44 years of age. Almost half of the participants in each ethnic
group were women. African Americans and Caribbean Blacks
were not significantly different in age, gender, and 12-month
MDD. African Americans and Caribbean Blacks were differ-
ent in being US born, living place, region of the country, and
BMI level. Most Caribbean Blacks were born outside the
USA, while only 3 % of African Americans were born outside
the USA. Although most African Americans lived in the
South, the Northeast represented most Caribbean Blacks
(Tables 1 and 2).

As Table 2 shows, the rates of 12-month MDD were 5.4 %
(95 % CI=4.5–6.3) and 7.8 % (95 % CI=3.8–11.7) among
African Americans and Caribbean Blacks, respectively
(p>0.05). For African American and Caribbean Black women,
these rates were 7.3 % (95%CI=6.1–8.4) and 5.2 % (95%CI=
2.8–7.7), respectively (p>0.05). Among African American and
Caribbean Black men, 3.1 % (95 % CI=2.1–4.1) and 10.2 %
(95 % CI=2.2–18.2) had MDD during the previous year
(p>0.05). Six percent of African Americans (95 % CI=5.1–7.0)
and 3.2%of Caribbean Blacks (95%CI=1.3–5.1) were severely
obese (class III of obesity; BMI ≥40) (Tables 2, 3, and 4).

Table 1 Sociodemographic data among African Americans and Carib-
bean Blacks

Characteristics African Americans
n=3,570

Caribbean Blacks
n=1,621

Mean SE Mean SE

Age

42.3 0.5 40.9 0.9

n % n %

Sex

Male 1,271 36 643 40

Female 2,299 64 978 60

Birth place*

Inside the USA 3,464 97 440 27

Outside the USA 64 2 1,166 72

Living place*

Large cities 3,105 87 1,621 100

Other urban 312 9 0 0

Rural area 153 4 0 0

Region*

Northeast 411 12 1,135 70

West 234 7 18 1

Midwest 595 17 12 1

South 2,330 65 456 28

SE standard error

*p<0.05
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Gradient Effect of BMI on 12-Month MDD
(Unadjusted Model)

As Table 5 shows, level of BMIwas positively associatedwith
odds of 12-month MDD among Black Caribbean and African
American Women. BMI level was, however, negatively asso-
ciated with odds of 12-month MDD among Black Caribbean
and African American men. From the above four ethnicity–
gender groups, the gradient effect of BMI level reached sig-
nificance only among African American men (OR=0.71,
95 % CI=0.51–0.99) (Table 5).

Threshold Effect of BMI on 12-Month MDD (Unadjusted
Model)

When we tested the threshold effect of different BMI cut-offs
among Black men, for African Americans, BMI ≥30, BMI ≥35,
and BMI ≥40 kg/m2 were all associated with lower odds of

12-month MDD (OR ranged between 0.10 and 0.48); however,
only the effect of BMI ≥35 kg/m2 reached significance level
(OR=0.10, 95 % CI=0.01–0.88). For Black Caribbean men,
BMI ≥30 kg/m2 and BMI ≥40 kg/m2 were associated with
higher odds of developing 12-month MDD, and BMI ≥35 was
associated with lower odds of 12-month MDD; none of these
associations reached significance level (Table 5).

When we tested the threshold effect of different BMI cut-
offs among Black women, for African Americans, BMI ≥30,
BMI ≥35, and BMI ≥40 kg/m2 were all associated with higher
odds of 12-monthMDD (OR ranging between 1.14 and 1.44);
however, none of these associations reached significance lev-
el. For Black Caribbean women, BMI ≥30 kg/m2 and BMI
≥35 kg/m2 were also associated with higher odds of 12-month
MDD. For BMI ≥40 kg/m2 among Caribbean Black women,
however, this was accompanied with lower odds of develop-
ing 12-month MDD (OR=0.05, 95 % CI=0.00–0.43), which
was statistically significant (p=0.03) (Table 5).

Table 2 Distribution of major depressive disorder and body mass index (BMI) level among ethnic groups

Characteristics % SE Lower bound Upper bound % SE Lower bound Upper bound
African Americans Caribbean Blacks

BMI level*

Underweight (BMI <18.5) 1.7 0.003 1.1 2.3 1.5 0.004 0.7 02.3

Healthy weight (BMI 18.5–24.9) 28.2 0.010 26.2 30.2 37.9 0.016 34.7 41.2

Overweight (BMI 25.0–29.9) 34.7 0.009 32.9 36.6 35.9 0.018 32.1 39.7

Obesity class I (BMI 30.0–34.9) 20.5 0.007 19.0 22.0 14.3 0.012 11.8 16.7

Obesity class II (35.0–39.9) 8.9 0.005 7.8 10.0 7.3 0.010 5.2 9.3

Obesity class III (BMI >40) 6.0 0.005 5.1 7.0 3.2 0.009 1.3 5.1

Depression in past year

No 94.6 0.004 93.7 95.5 92.2 0.019 88.3 96.2

Yes 5.4 0.004 4.5 6.3 7.8 0.019 3.8 11.7

SE standard error

*p<0.05

Table 3 Distribution of major depressive disorder and body mass index (BMI) level among African Americans

Characteristics Men Women

% SE Lower bound Upper bound % SE Lower bound Upper bound

BMI level

Underweight (BMI <18.5) 0.9 0.003 0.5 1.7 2.3 0.004 1.4 3.1

Healthy weight (BMI 18.5–24.9) 29.4 0.016 26.2 32.6 27.2 0.009 25.3 29.1

Overweight (BMI 25.0–29.9) 40.4 0.013 37.7 43.1 30.1 0.011 27.9 32.4

Obesity class I (BMI 30.0–34.9) 18.7 0.011 16.4 20.9 21.9 0.010 19.9 23.9

Obesity class II (35.0–39.9) 6.6 0.007 5.2 7.9 10.8 0.008 9.1 12.5

Obesity class III (BMI >40) 4.0 0.007 2.7 5.3 7.7 0.006 6.6 8.8

Depression in past year

No 96.9 0.005 95.9 97.9 92.7 0.005 91.6 93.9

Yes 3.1 0.005 2.1 4.1 7.3 0.005 6.1 8.4

J. Racial and Ethnic Health Disparities (2014) 1:36–44 39



The associations between BMI ≥35 and depression among
African American men and the association between BMI
≥40 kg/m2 among Caribbean Black women stayed significant
in the adjusted models (Table 6).

When we entered the product of BMI levels and ethnicity as
an interaction term to our models, we found a significant
interaction between BMI ≥40 (OR=0.16, 95 % CI=0.026–
0.97, p=0.048) and ethnicity (change in OR=8.84, 95 % CI=
1.31–59.42, p=0.026 for African Americans) among women.
The same result could not be replicated for men. We could not
find an interaction between other BMI thresholds and ethnicity.

Discussion

Analyzing data from the NSAL, we systematically exam-
ined the difference between African Americans and Ca-
ribbean Blacks in the direction and magnitude of the
association between obesity and major depressive disor-
der. The main motivation behind our study was the pub-
lication by Gavin et al. [16] who documented an interac-
tion between obesity and race on MDD; however, the
study combined African Americans and Caribbean
Blacks.

Table 4 Distribution of major depressive disorder and body mass index (BMI) level among Caribbean Blacks

Characteristics 95 % CI 95 % CI

% SE Lower bound Upper bound % SE Lower bound Upper bound
Men Women

BMI level

Underweight (BMI <18.5) 1.3 0.006 0.1 2.6 1.6 0.006 0.3 2.9

Healthy weight (BMI 18.5–24.9) 39.9 0.025 34.7 45.2 35.9 0.017 32.4 39.3

Overweight (BMI 25.0–29.9) 40.1 0.037 32.5 47.6 31.6 0.020 27.4 35.7

Obesity class I (BMI 30.0–34.9) 12.6 0.033 5.7 19.5 16.0 0.016 12.6 19.3

Obesity class II (35.0–39.9) 5.4 0.021 1.0 9.8 9.2 0.019 5.2 13.2

Obesity class III (BMI >40) 0.6 0.003 0.1 1.2 5.8 0.015 2.6 9.0

Depression in past year

No 89.8 0.039 81.8 97.8 94.8 0.012 92.3 97.2

Yes 10.2 0.039 2.2 18.2 5.2 0.012 2.8 7.7

SE standard error, CI confidence interval

Table 5 Unadjusted odds ratios
associated with gradient and
threshold effects of body mass
index (BMI) on 12-month major
depressive disorder

Numbers presented in bold repre-
sent significant associations

CI confidence interval

*p<0.05

Characteristics 95 % CI 95 % CI

Odds Ratio Lower
bound

Upper
bound

Odds Ratio Lower
bound

Upper
bound

Men Women

Gradient effect

African American 0.71* 0.51 0.99 1.11 0.94 1.33

Black Caribbean 0.76 0.25 2.36 1.22 0.89 1.67

Threshold effect

BMI ≥30 kg/m2

African American 0.48 0.18 1.29 1.14 0.78 1.67

Black Caribbean 1.59 0.20 12.93 1.39 0.53 3.66

BMI ≥35 kg/m2

African American 0.10* 0.01 0.88 1.42 0.93 2.18

Black Caribbean 0.23 0.03 1.91 1.93 0.63 5.94

BMI ≥40 kg/m2

African American 0.27 0.03 2.28 1.44 0.76 2.73

Black Caribbean 1.21 0.10 14.11 0.05* 0.01 0.44
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Our findings suggested that the threshold effect of BMI on
depression may depend on ethnicity and gender. The gradient
effect of BMI level onMDD reached statistical significance only
among African American men. Although not statistically signif-
icant, the direction of gradient effect of BMI level on depression
was reversed among Black men and Black women. 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. Gender and ethnic differences
were also found regarding threshold effects of BMI level on
depression. Among African American men, BMI ≥35 was
negatively associated with depression, while among Caribbean
Black women, BMI ≥40 was associated with lower risk of
depression.

A recent meta-analysis reviewed seventeen studies that had
enrolled 204,507 participants. After removing two outlier stud-
ies, this study concluded an overall significant and positive
association between obesity and depression. Although in this
study ethnicity did not moderate the association [43], racial
differences in the link between obesity and depression have
been previously published [17, 44]. In one study for instance,
the association between BMI and depressive symptoms was
greater among African Americans than Whites [18]. The op-
posite result was reported by Gavin and coworkers; they found
a positive and significant association between obesity and
MDD among White women but not among any other gen-
der–ethnic group. Nonsignificant associations between obesity
and depression were found among Blacks, Latinos, and Asians
[17]. Analysis of the National Comorbidity Survey Replication

(NCS-R) also reported a larger association between obesity
and MDD for Whites compared to non-Whites [45].

Our report regarding the inverse association between obesity
and 12-monthMDD amongBlackmen is in line with the results
of a longitudinal study which analyzed data of the National
Population Health Survey with 10,545 adults without depres-
sion at baseline. In this study, Gariepy and colleagues showed
that obesity at baseline reduces the likelihood of a subsequent
major depression episode among men but not women [46].

A recent meta-analysis reported an odds ratio of 1.38 (95 %
CI, 1.22–1.57) for the effect of abdominal obesity on depression,
a relationshipwhich did not varywith gender, age, measurement
of depression and abdominal obesity, and study quality [47]. In
2010, a meta-analysis reported a reciprocal link between depres-
sion and obesity. The study suggested that the association may
be more pronounced among Americans than among Europeans
and for depressive disorder than for depressive symptoms. This
meta-analysis also did not reveal any moderator for this associ-
ation [44]. Recently, Gavin and colleges argued that despite the
higher prevalence of obesity among racial/ethnic minorities, our
understanding of the obesity–depression association among the-
se groups is still limited [17].

In our study, in most gender–ethnic sub-populations, the
association between 12-month MDD and BMI level did not
reach significance level. This is due to underpowered compari-
sons, due to breaking the sample into multiple subsamples.
Gavin et al. attributed nonsignificant association of depression
and MDD among some ethnic groups to the statistical power,
which is directly a consequence of a low sample size of minority

Table 6 Adjusted odds ratios associated with gradient and threshold effects of body mass index (BMI) on 12-month major depressive disorder

Characteristics 95 % CI 95 % CI

Odds ratio Lower bound Upper bound Odds ratio Lower bound Upper bound
Men Women

Gradient effect

African American 0.71 0.50 1.01 1.15 0.99 1.35

Black Caribbean 0.70 0.32 1.54 1.08 0.81 1.44

Threshold effect

BMI ≥30 kg/m2

African American 0.50 0.18 1.37 1.25 0.90 1.74

Black Caribbean 1.01 0.17 6.00 1.00 0.40 2.49

BMI ≥35 kg/m2

African American 0.10* 0.01 0.87 1.50* 1.00 2.26

Black Caribbean 0.23 0.03 1.74 1.25 0.39 4.03

BMI ≥40 kg/m2

African American 0.27 0.03 2.40 1.48 0.81 2.73

Black Caribbean 1.30 0.09 18.54 0.03* 0.00 0.43

Age, country region, education, income, marital status, and employment have been controlled

Numbers presented in bold represent significant associations

CI confidence interval

*p<0.05
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participants and also a relatively low prevalence of depression,
especially among men [17]. The same rational may explain our
nonsignificant findings.

The literature is limited about the moderating effect of
race/ethnicity on the depression–obesity link [48]. While most
national surveys include predominantly White samples [17], test-
ing the association between MDD and obesity in racial/ethnic
groups other than Whites is less frequently examined. Due to
insufficient sample size of racial/ethnic minority groups, re-
searchers limit their report to the pool sample composed of
multiple racial groups. However, understanding the pattern of
the link between obesity and depression among each ethnic group
is imperative to design interventions that address body weight
maintenance and reduction strategies amongminority groups [17].
We argue that even in the absence of large sample size, the ethnic
specific associations are to be reported. Even if the association is
not significant, the magnitude of association can still inform us.

Further research is needed on the ethnic differences in the
association between obesity and depression. In addition, research
on BMI and depression among Blacks should collect data on
ethnicity of the participants. Unfortunately, most of the current
literature on American Blacks ignores ethnicity and includes a
heterogenic group, composed of different ethnic origins. This
becomes more problematic when such studies call their samples
African Americans instead of Blacks. Another problem is when
severity of depression or obesity is conceptualized as moderator
for the association between obesity and depression. Such ap-
proach may also be seen as an example of collider stratification
of M bias [49–51]. This is a threshold effect, not the moderator
[10]. A moderator should always be a third variable, separate
from both independent and dependent variables [52].

There are numerous papers which have reported that the
impact of obesity onMDDmay be nonlinear and appear after a
certain level of obesity. For example, a change from under-
weight status to normalweight or a change fromnormalweight
to overweight status may not necessarily increase the risk of
depression of an individual [13, 53–56]. The effect of BMI on
MDD may start when passing from overweight to obesity
status [44]. There are also studies suggesting a U-shaped
association between BMI and mood disorders [12].

Based on this study, ethnicity and gender may modify the
association between obesity and depression among Blacks.
Thus, the association between gender, ethnicity, obesity and
depression should be considered a complex association.
Reviewing the result of studies conducted in different parts of
the world also confirms this complexity, as the direction of the
association betweenBMI andMDD is very different in the USA
compared to East Asia. Although in the USA, most studies have
suggested a positive association between obesity and risk of
depression, a reverse association has been reported in China
[57], Korea [58], and Hong Kong [59]. Interestingly, even in the
countries with inverse association, the magnitude of association
is stronger among women than men [60–62]. These conflicting

results can be explained by the fact that ethnicity shapes life
style, life values, and life expectations. In other words, ethnicity
may determine an individuals’ emotional reaction to obesity, or
how depression influences behaviors associated with adiposity.
It is still not-known whether obesity causes depression, depres-
sion causes obesity, or both can be attributed to common causes
such as low socioeconomic status, stressors, lifestyle factors, or
molecular and biological factors [63].

The inverse correlation between BMI and depression in
Asian countries has been explained by the “Jolly Fat” hypoth-
esis [60]. Based on this theory that was developed by Crisp
and McGuiness in 1976, obesity may have a reducing effect
on psychoneurosis [64].

Different mechanisms have been used to explain the positive
association between depression and obesity. Depression may be
present with an increase in food intake and with a decrease in
physical activity, which is related to the lack of energy that can
result in weight gain. This overlap between presentations of
obesity and depression may even result in an over-diagnosis of
depression among obese people. Based on this pathway, we can
hypothesize that depressionmay differently be presented among
men and women of different ethnic groups. Negative body
image and stigma associated with obesity cause depression by
lowering self-esteem or increasing psychological distress [65].

As obesity and MDD are both associated with socioeco-
nomic disadvantage [66], it has been argued that the bivariate
associations from cross-sectional studies may disappear by
controlling the effect of socioeconomic confounders. Our
study, however, reported the association of interest after con-
trolling the effect of socioeconomic status.

Biological mechanisms have also been proposed to link
obesity to depression; one pathway is an increased hypotha-
lamic–pituitary–adrenal pathway that activates as a result of
socioeconomic disadvantage, chronic stress, or excessive al-
cohol consumption. By this mechanism, a chronically raised
circulating cortisol concentration may be responsible for an
increased visceral fat depot. Such adiposity may be a direct
consequence of increasing adipogenesis or an indirect effect
of central factors that increase appetite and food intake [66].

Clinicians should consider the possibility of depression in
Black women with excess body weight. Atlantis recommends
a full investigation of psychosocial and lifestyle risk factors
among people with both obesity and MDD. He believes that
effective management of obesity may require approaches to
comorbid depression, if present [66].

The current study was limited in several aspects. Cross-
sectional design of the study limits any inference about the
cause and effect. BMI was calculated based on self-reported
weight and height. In addition, physical health and psychiatric
comorbidities were not included in the analysis. The study
could also benefit from measuring variables such as smoking,
body image, guilt, eating habits, eating disorders, or physical
activity. Mediating effects of these factors should be tested and
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may increase our knowledge about the complex association
between ethnicity, gender, depression, and obesity.

To conclude, the pattern of association between obesity and
depression among Blacks is not uniform and varies based on
ethnicity and gender. Clinical and public health programs that
wish to prevent or treat comorbid depression and obesity
among Blacks may benefit from tailoring for ethnicity and
gender of the target population.
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