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This study was conducted to investigate potential relationship between obesity and
depression in Korean working population. A total of 8,121 workers, aged 21-75 yr,
participated in this nationwide cross-section research. The participants asked to complete a
questionnaire regarding the socio-demographic factors and health-related behaviors,
height, and weight. To measure degree of depression, the Korean version of the Center for
Epidemiologic Studies-Depression scale (CES-D) was used. Chi-square test and multivariate
logistic regression analyses were performed to examine the degree of association between
obesity and depression. Compared to normal-weight women, overweight women had a
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lower adjusted odds ratio (OR) for depression (OR=0.65, 95% confidence interval 0.46 to

0.97). Underweight (1.42, 0.83 to 2.44) and obese women (BMI >30) had higher ORs for
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INTRODUCTION

Obesity and depression are common disorders among Korean
adults (1). They contribute to substantial morbidity and mortal-
ity (2, 3), and the management of these disorders has been a
critical challenge for individual patients, physicians and the
community at large (4). They can lead to many complications
including cardiovascular diseases and type 2 diabetes mellitus
(5,6).

Because of their close comorbid occurrence and mutual in-
fluences, recent studies have been giving attention to the topic
how obesity can be associated with depression (7). However,
findings on the probable connection between obesity and de-
pression have been inconsistent. Atlantis and Baker reported
a systematic review of studies on the seeming relationship be-
tween obesity and depression with prospective cohort studies
and cross-sectional studies (8). Based on their review, results of
all prospective cohort studies were consistent and suggested that
obesity was associated with a possible occurrence of depression.
Most cross-sectional studies from the United States supported a
positive association between obesity and depression in women
but not in men. In contrast, most cross-sectional studies outside
the United States failed to find such associations (8). In Asia,
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depression (1.47, 0.64 to 3.36), but these were insignificant. Compared to normal-weight
men, obese men had higher crude ORs (1.94, 1.03 to 3.62) and adjusted ORs (1.77, 0.89 to
3.53) for depression, while underweight and overweight men showed no significant
differences. These findings suggest that being overweight may protect Korean female
worker against depression.
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studies revealed similar results that obesity had a positive asso-
ciation with depression (8). However, those studies were per-
formed only on the elderly (9-11) and they used their own cri-
teria in diagnosing obesity and depression (10).

Several factors have been listed to explain the inconsistencies
in those finding of the cross-sectional studies. The methodolog-
ical differences in the diagnosis of obesity and depression among
different populations need to be standardized (12). Another rea-
son is some possible ethnic differences of the relationship be-
tween obesity and depression (9). However most existing stud-
ies on this topic were done on Western populations, and only a
few studies have been conducted in Asians (10, 11).

Hence, we investigated the relationship between obesity and
depression in the Korean working population in order to deter-
mine whether the association in Korean context differs from
that had been conducted in previous studies.

MATERIALS AND METHODS

Study participants

This is a cross-sectional study among workers (21-75 yr of age)
recruited from a nationwide sample from April to October 2005
in Korea. There were 8,121 participants from 329 companies. A
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random (cluster) sample of companies was taken in two stages.
The first stage was a proportional selection of sample compa-
nies based on the Korean Standard Industrial Classification,
while the second selection was based on company size accord-
ing to three groups: companies with below 99 employees, 100
to 299, and over 300. After selecting the companies, the survey
participants were subjected under the annual medical screen-
ings until finally coming up with an adequate number of sub-
jects proportional to the total distribution of workers in Korea.

Anthropometric measures

Just before the survey, height and weight of participants were
measured during the annual medical check-up provided by
their employers. Survey participants were asked to give their
height and weight in the questionnaire. Body mass index (BMI
kg/m?) was calculated using these two values. The subjects were
then categorized into four groups according to BMI: underweight
(BMI<18.5), normal (18.5<BMI<25), overweight (25<BMI<30),
and obese (BMI>30). In the Asia-Pacific context, BMI over 25 is
considered obese, but not for Europe or the Unites States, accord-
ing to the World Health Organization (WHO) 2002 Criteria (13).
In the present research, we used the WHO criteria in determine
the relationship between obesity and depression. The WHO
Expert Consultation recommended that the current WHO BMI
cut-off points should be retained as the international classifica-
tion because the observed risk varied according to the BMI (14).

Socio-demographic and occupational factors
Data including occupational status, monthly household income,
educational level, marital status, past medical history, family his-
tory of cardiovascular disease, smoking habit, alcohol drinking,
and exercise were obtained using the self-reported questionnaire.
Participants were grouped according to the following: age
was categorized as below 30, 31-40, 41-50, and above 50 yr old.
Educational level was classified into four groups: below middle
school, below high school, below college, and above the college.
Monthly household income was categorized into four groups:
less than 1.25 million Korean won, 1.25 to 2.0 million, 2.0 to 3.8
million, and over 3.8 million. Marital status was divided into three
groups: married, never married, and divorced, widowed or sep-
arated. Smoking habit was classified into current smoker, ex-
smoker and never smoked. Alcohol drinking habit was grouped
as more than 5 times a week, 3-4 times, 1-2 times, less than 1 time
aweek, and non-drinker. Exercise status was classified as daily,
5-6 times a week, 3-4 times, less than 3 times, and never. Alco-
hol drinking habit and exercise status were finally dichotomized
as ever (at least once a week) versus never.

Depression measure

The Korean version of the Center for Epidemiologic Studies-De-
pression scale (CES-D) was used to measure depression. The
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CES-D is a self-reported questionnaire which consists of 20 ques-
tions. Two optimal cutoff points were suggested by Cho et al. :
24/25 as the point which corresponds best to the clinical diag-
nosis of depression and 20/21 as the point which most effective-
ly detects and covers depressive symptoms during screening
(15, 16). A cutoff score of 21 or above is appropriate for epide-
miologic purpose in a community setting and a cutoff score of
25 or above is appropriate for clinical diagnosis for depression.
With a cutoff score of 25 or above, relationships with the diag-
nosis of major depression in a community study, which used a
structured interview and the Diagnostic and Statistical Manual
of Mental Disorders (DSM) criteria, led to a highest kappa value
and a sensitivity of 91% (15, 16).

Survey participants with score of 25 or higher on the CES-D
were classified as depressed.

Statistical analysis

Age and CES-D scores were presented as mean and standard
deviation. To evaluate the relationship between various factors
and depression, chi square test was used. Multivariate logistic
regression analysis was used, with the BMI groups as indepen-
dent variable and depression as dependant variable, to evalu-
ate the relationship between obesity and depression. For multi-
variate logistic regression analysis, BMI groups were compared
with normal weight group as reference. To determine probable
interactions between sex, BMI groups, and depression (7, 17), a
general linear model was established. We found an interaction
between sex and BMI groups (P=0.017), and therefore we ana-
lyzed our data separately according to gender in multivariate
logistic regression analysis. Covariates were age, educational
level, monthly household income, marital status, smoking hab-
it, alcohol drinking habit, and exercise status. The crude odds
ratios (ORs) were calculated to investigate the unadjusted rela-
tionship between obesity and depression, and then two sets of
models were fitted. The first model included age, monthly house-
hold income, marital status, and educational level to adjust to
the well-known risk factors of depression. The second model
included alcohol drinking habit and exercise status to adjust to
how lifestyle factors affect depression.

Statement of ethics

We received IRB approval for our study after we started to col-
lect the accomplished self-reported questionnaires (Hallym re-
search number 2010-1028). In the IRB approval, informed con-
sent from the survey participants was waived.

RESULTS
Socio-demographic and baseline characteristics of the

subjects
A total of 5,231 male and 2,890 female workers participated in
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Table 1. Baseline characteristics with full samples

Male Female Total
Parameters P value
No. (%) No. (%) No. (%)
No. 5,231 (64.4) 2,890 (35.6) 8,121 (100)
Age (y) 41.35+£8.84 33.73£9.02 38.64£9.62 <0.001
BMI (mean+SD) 22.89+2.99 23.20£3.01 23.00£3.00 <0.001
CES-D 10.46+8.49 11.99+9.44 11.0+£8.87 <0.001
Age (yn) <0.001
<30 607 (11.5) 1,371 (47.2) 1,978 (24.1)
31-40 1,921 (36.3) 882 (30.4) 2,803 (34.2)
41-50 1,861 (35.2) 453 (15.6) 2,314 (28.3)
51- 897 (17.0) 199 (6.9) 1,096 (13.4)
Educational level <0.001
Middle school 212 (4.1) 158 (5.6) 370 (4.6)
High school 1,958 (37.6) 793 (27.8) 2,751 (34.2)
College 2,617 (50.3) 1,787 (62.7) 4,404 (54.7)
Over college 415 (8.0) 112 (3.9 527 (6.5)
Marital status <0.001
Married 4,149 (79.6) 1,404 (48.8) 5,553 (68.7)
Single 981 (18.8) 1,401 (48.7) 2,382 (29.5)
Divorce 80 (1.5) 73(2.5) 153 (1.9)
Monthly income (million won) <0.001
<1.25 562 (11.1) 1,275 (45.9) 1,837 (23.5)
1.25-<2.0 1,226 (24.3) 766 (27.6) 1,992 (25.5)
2.0-<3.8 987 (19.6) 490 (17.7) 1,477 (18.9)
>3.8 2,273 (45.0) 245 (8.8) 2,518 (32.2)
Smoking 0.003
Never 1,298 (23.0) 2,294 (93.1) 3,592 (44.3)
Ex-smoker 1,590 (28.1) 82 (3.3 1,672 (20.6)
Current 2,764 (48.9) 89 (3.6) 2,853 (35.1)
Alcohol drinking <0.001
None 1,150 (21.9) 1,465 (51.0) 2,615 (32.2)
At least once/wk 4,105 (78.1) 1,407 (49.0) 5,512 (67.8)
Exercise 0.125
None 2,299 (43.8) 1,211 (42.0) 3,510 (43.2)
At least once/wk 2,952 (56.2) 1,671 (58.0) 4,623 (56.8)
BMI 0.004
Underweight 310 (5.9) 131 (4.5) 441 (5.4)
Average 3,699 (70.3) 1,996 (68.9) 5,695 (69.8)
Overweight 1,176 (22.3) 715 (24.7) 1,891 (23.2)
Obese 78 (1.5) 55(1.9) 133 (1.6)
CES-D 0.002
<25 4,794 (90.3) 2,577 (87.7) 7,371 (89.4)
>25 466 (9.7) 316 (12.3) 782 (10.6)

Data are No. (%) or mean+SD. BMI denotes body mass index, calculated as weight (kg) divided by square height (m?). CED-D denotes the Center for Epidemiologic Studies-
Depression scale. Underweight group has BMI less than 18.5. Average group has BMI between 18.5 and 24.9. Overweight group has BMI between 25.0 and 30.0. Obese
group has BMI over 30.0. Difference between means by Student t-test or difference between proportions by chi square test.

the survey. The mean age was 38.6+9.6 yr. The mean value of the
CES-D scores was 11.0+8.87. Among the total number of partic-
ipants, 23.2% were overweight and 1.6% was obese. About half
or 56.8% regularly exercised at least once a week. There were sig-
nificant distribution difference in all the variables between male
and female, except exercise status (Table 1).

Table 2 shows the socio-demographic and baseline charac-
teristics of the male participants. Only two variables, smoking
habit and alcohol drinking habit, were statistically different be-
tween the BMI groups: there were more current smokers in the
obese group and more alcohol drinkers in the overweight group.
The prevalence of depression assessed by CES-D was not differ-
ent between BMI groups.

1562  http://jkms.org

Table 3 shows that there were no statistically different variable
among the female BMI groups, except for the smoking habit and
the prevalence of depression.

Bivariate analyses

Based on the CES-D assessment (>25), the prevalence of depres-
sion was 10.6% of the total, 9.7% in male and 12.3% in female.
The prevalence of depression was statistically different between
male and female.

There was lower prevalence of depression in 31-40 yr old age
group and those who regularly exercised. On the other hand,
there was high prevalence of depression in the female, divorced,
widowed or separated, and low educational level groups, and
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Table 2. Baseline characteristics in male study population

Parameters Underweight Normal Overweight Obese P value
Age (1) 0.190
<30 38 (12.4) 433 (11.7) 126 (10.7) 6(7.7)
31-40 106 (34.5) 1,374 (37.1) 405 (34.4) 29(37.2)
41-50 105 (34.2) 1,303 (35.2) 415 (35.3) 27 (34.6)
51- 58 (18.9) 589 (15.9) 230 (19.6) 16 (20.5)
Educational level 0.152
Middle school 12 (4.0) 139 (3.8) 57 (5.0) 339
High school 131 (43.2) 1,346 (36.9) 437 (38.0) 34 (44.7)
College 143 (47.2) 1,871 (51.3) 560 (48.7) 31 (40.8)
Over College 17 (5.6) 290 (8.0) 97 (8.4) 8(10.5)
Marital status 0.658
Married 236 (77.9) 2,895 (79.4) 938 (81.0) 62 (81.6)
Single 60 (19.8) 696 (19.1) 203 (17.5) 14 (18.4)
Divorce 7(2.3) 56 (1.5) 17 (1.5) 0(0.0)
Monthly Income (million won) 0.713
<1.25 29(9.9 382 (10.8) 141 (12.5) 79.3
1.25-<2.0 67 (22.8) 894 (25.3) 244 (21.7) 17 (22.7)
2.0-<3.8 55 (18.7) 706 (20.0) 203 (18.1) 15 (20.0)
>3.8 143 (48.7) 1,548 (43.9) 536 (47.7) 36 (48.0)
Smoking 0.015
Never-smoker 17 (24.6) 704 (23.5) 328 (22.8) 23(24.2)
Ex-smoker 16 (23.2) 830 (27.7) 452 (31.5) 20 (21.1)
Current smoker 36 (52.2) 1,457 (48.7) 657 (45.7) 52 (54.7)
Exercise 0.337
None 148 (48.4) 1,601 (43.6) 501 (42.8) 36 (46.8)
Yes 158 (51.6) 2,071 (56.4) 669 (57.2) 41 (53.2)
Alcohol Drinking 0.014
None 45 (14.7) 810 (22.0) 273 (23.4) 17 (21.8)
At least once/wk 264 (85.2) 2,869 (78.0) 892 (76.6) 61(78.2)
CES-D 0.143
<25 275 (89.6) 3,382 (91.4) 1,071 (91.1) 66 (84.6)
>25 32 (10.4) 317 (8.6) 105 (8.9) 12 (15.4)

Data are No. (%). BMI denotes body mass index, calculated as weight (kg) divided by square height (m?). CED-D denotes the Center for Epidemiologic Studies-Depression scale.
Underweight group has a BMI less than 18.5. Average group has a BMI between 18.5 and 24.9. Overweight group has a BMI between 25.0 and 29.9. Obese group has a BMI

over 30.0. Difference between proportions by chi square test.

was even higher in the underweight and obese groups. Those
who smoke or drink alcohol had no association with depression
(Table 4).

Multivariate analyses
Compared to the normal weight women, overweight women
had lower OR for depression (OR=0.62, 95% confidence interval
0.45 to 0.84), while underweight women (1.57, 0.97 to 2.54) and
obese women (1.29, 0.60 to 2.77) had an insignificantly higher
OR for depression. These relationships remained even after co-
variates were adjusted in Models 1 and 2.

Compared to normal weight men, overweight men (1.04, 0.83
to 1.31), underweight (1.24, 0.84 to 1.82) and obese (1.94, 1.03
to 3.62) had insignificantly higher ORs for depression. However,
after covariates in Models 1 and 2 were adjusted, the OR of over-
weight men turned negative (0.93, 0.72 to 1.20 in Model 1, 0.90,
0.70 to 1.17 in Model 2), but still were not significant. The odd
ratios of underweight and obese men for depression remained
the same after the adjustments (Table 5).

DOI: 10.3346/jkms.2010.25.11.1560

DISCUSSION

In this study, we investigated the cross-sectional relationship
between obesity and depression in Korea. Based on the Korean
CES-D, the prevalence of depression in men was 8.9% and 10.9%
in women. These values were lower compared to previous sur-
vey results. In the sample collected during the National Health
and Health Behavior Examination Survey in Korea, the preva-
lence of depression as measured by the Korean CES-D (above
the cutoff of 25) was 6.8% in men and 10.4% in women (18). The
prevalence of depression in a study conducted in a non-institu-
tionalized general population using DSM-IV criteria was 20.4%
in men and 21.5% in women (19). Such discrepancies between
our results and the previous ones might be due to methodolog-
ical differences in diagnosis and the healthy worker effect.

As our multivariate analyses showed, the relationship between
one’s body weight and depression depended on BMI status. The
overweight group revealed a negative association with depres-
sion while the obesity group showed positive association espe-
cially in women, although a similar pattern was also identified
in men. The overweight women group showed an OR of 0.62,
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Table 3. Baseline characteristics in female study population

Parameters Underweight Normal Overweight Obese P value
Age (yn) 0.976
<30 63 (49.2) 947 (47.5) 328 (45.9) 28 (50.9)
31-40 39 (30.5) 598 (30.0) 225(31.5) 15(27.3)
41-50 17 (13.3) 311 (15.6) 116 (16.2) 7(12.7)
51- 9(7.0) 139 (7.0) 46 (6.4) 59.1)
Educational level 0.339
Middle school 10 (8.0) 104 (5.3) 41 (5.9 3(5.7)
High school 36 (28.8) 535 (27.2) 207 (29.7) 10 (18.9)
College 74 (59.2) 1,256 (64.0) 413 (59.3) 38 (71.7)
Over College 5(4.0) 69 (3.5) 35(5.0) 2(3.8)
Marital status 0.234
Married 51 (41.1) 957 (48.3) 364 (51.5) 26 (49.1)
Single 68 (54.8 980 (49.4) 321 (45.4) 6 (49.1
Divorce 5(4.0) 45 (2.3) 22 (3.1) 1
Monthly Income (million won) 0.294
<1.25 57 (47.9) 887 (46.5) 300 (43.8) 26 (49.1)
1.25-<2.0 33 (27.7) 521 (27.3) 199 (29.1) 11 (20.9)
2.0-<3.8 25(21.0) 321 (16.8) 129 (18.8) 11 (20.9)
>3.8 4(3.4) 178 (9.3) 57 (8.3) 5(9.5)
Smoking <0.001
Never-smoked 273(91.9) 1,517 (94.3) 115(97.5) 10 (66.7)
Ex-smoker 9(3.0) 50 (3.1) 2(1.7) 2(13.3)
Current smoker 15(.1) 42 (2.6) 1(1.6) 3(20.0)
Exercise 0.622
None 60 (47.2) 822 (41.6) 302 (42.5) 22 (40.0)
At least once/wk 67 (52.8) 1,156 (58.4) 408 (57.5) 33(60.0)
Alcohol drinking 0.431
None 56 (43.8) 1,014 (51.4) 363 (51.6) 26 (48.1)
At least once/wk 73 (65.7) 960 (48.6) 341 (48.4) 28 (51.9
CES-D 0.002
<25 106 (82.8) 1,763 (88.4) 661 (92.4) 47 (85.5)
>25 22 (17.2) 232 (11.6) 54 (7.6) 8(14.5)

Data are No. (%). BMI denotes body mass index, calculated as weight (kg) divided by square height (m?

). CED-D denotes the Center for Epidemiologic Studies-Depression scale.

Underweight group has a BMI less than 18.5. Average group has a BMI between 18.5 and 24.9. Overweight group has a BMI between 25.0 and 29.9. Obese group has BMI

over 30.0. Difference between proportions by chi square test or Fisher’s exact test.

which was substantial without the adjustments. This negative
association with depression remained the same after the covari-
ates, such as age, monthly household income, educational level,
smoking, alcohol drinking habits, and exercise status, were con-
trolled. The overweight men revealed a crude OR of 1.04. For the
adjusted OR in Model 2, however, this value turned into 0.90,
which showed similar results with those of the women, while
still an insignificant value. These results from our study were sim-
ilar to those of other studies conducted in Asia (10, 11). The study
conducted in China (11) revealed that the overweight women
and men had a negative association with depression. In Japan,
the results were quite similar with China, but the OR for women
decreased with a BMI of over 26 (10). According to a recent sys-
tematic review, most cross-sectional studies conducted in the
United States support a positive association between obesity
(BMI over 30) and depression in women. However, most cross-
sectional studies conducted outside the United States did not
support such associations (8).

There are several possible explanations that support our results.
First, environmental factors such as cultural background and
dietary habits may have been contributing factors. East Asian

1564  http://jkms.org

countries such as Korea, China and Japan share similar cultural
backgrounds and dietary habits, and their staple food is mostly
rice. Carbohydrate, which is the main component of rice, is
believed to be a remedy in relieving symptoms of depression
through the serotonergic system and as a reason of weight gain
when overeaten. Serotonin release is also involved in various
functions such as in sleep onset, pain sensitivity, blood pressure
regulation, and mood control. Hence, people in these countries
have learned to overeat carbohydrates (particularly snack foods,
like potato chips or pastries) to make themselves feel better. Sec-
ond, we may also consider biological mechanisms, such as the
jolly fat hypothesis. That hypothesis proposes that overweight
people, both male and female, have lower risk for depression
and show reduced depressive symptoms due to several possi-
ble mechanisms that may include higher consumption of cer-
tain nutrients that are helpful in reducing or preventing depres-
sive symptoms (20, 21). They suggested the possible negative
emotional effect of food deprivation. On the contrary, dietary
habits such as periodic overeating of obese people may some-
times serve as protective mechanism against the experience and
display of anxiety and depression (20, 21).

DOI: 10.3346/jkms.2010.25.11.1560
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Table 4. Relationship of various characteristics and depression

CES-D<25 CES-D>25
Parameters P value
No. (%) No. (%)
Sex 0.002
Male 4,819 (91.1) 467 (8.8)
Female 2,588 (89.1) 317 (10.9)
Age <0.001
<30 1,784 (90.2) 194 (9.8)
31-40 2,582 (92.1) 221 (7.9)
41-50 2,098 (90.7) 216 (9.3)
51- 943 (86.0) 153 (14.0)
Educational level <0.001
Middle school 286 (77.3) 84 (22.7)
High school 2,412 (87.7) 339 (12.3)
College 4,099 (93.1) 305 (6.9)
Over college 506 (96.0) 21 (4.0)
Marital status <0.001
Married 5,033 (90.6) 520 (9.4)
Single 2,164 (90.8) 218 (9.2)
Divorce 126 (82.4) 27 (17.6)
Monthly Income (million won) <0.001
<1.25 1,601 (87.2) 236 (12.8)
1.25-<2.0 1,799 (90.3) 193 (9.7)
2.0-<3.8 1,364 (92.3) 113 (7.7)
>3.8 2,354 (93.5) 164 (6.5)
Smoking 3,091 (89.5) 362 (10.5) 0.413
Never 1,437 (90.7) 147 (9.3)
Ex-smoker 2,426 (90.0) 269 (10.0)
Current
Exercise 0.005
None 3,137 (89.4) 373 (10.6)
At least once/wk 4217 (91.2) 406 (8.8)
Alcohol drinking 0.985
None 2,367 (90.5) 248 (9.5)
At least once/wk 4,990 (90.5) 522 (9.5)
BMI 0.008
Underweight 386 (87.5) 55 (12.5)
Average 5,146 (90.4) 549 (9.6)
Overweight 1,732 (91.6) 159 (8.4)
Obese 113 (85.0) 20 (15.0)

CED-D denotes the Center for Epidemiologic Studies-Depression scale. Underweight
group has a BMI less than 18.5. Average group has BMI between 18.5 and 24.9.
Overweight group has a BMI between 25.0 and 29.9. Obese group has BMI over 30.0.
Pvalue by chi square test.

Table 5. Logistic regression analysis for obesity and depression

Although we could not draw statistical significance from our
data, our results prove that the obese group is positively associat-
ed with depression in both men and women. This result is simi-
lar with the result of most cross-sectional studies from the Unit-
ed States, which supports a positive association between obesi-
ty and depression in women. This, however, is different from the
results of most cross-sectional studies outside the United States.
Also, the result of most cross-sectional studies from the United
States in men failed to find such associations (8). The studies
conducted in Asia, they did not separately assess a group with
BMI over 30. This means, therefore, that it is difficult to compare
our study with previous Asian studies (10, 11). With our analysis
using the above overweight group (BMI over 25.0) (Table 3), the
OR for depression in women (0.70, 0.51 to 0.97) showed similar
results with the results of most cross-sectional studies outside the
United States, which showed negative association with depres-
sion. Our findings are unique primarily because we separately
assessed the association of overweight (25<BMI<30) and obese
(BMI>30) groups, which were defined by the WHO criteria, with
depression (14).

One’s genetic predisposition was also considered as an im-
portant factor that determines how obesity may be related with
depression, especially in the obese group with BMI over 30 (6,
22). However, our findings suggest that environmental factors
may also contribute to a positive association between obesity
and depression. After adjustments were made to factor in the
environment, the significance of the association between obe-
sity and depression disappeared. The male obese group showed
a statistically significant association with depression (OR=1.94),
but after factoring in the monthly household income and edu-
cational level, the association became statistically insignificant.
Although results from the bivariate analyses of monthly house-
hold income and educational level of obese men were not sta-
tistically different from those of other BMI groups, it becomes
possible that socioeconomic factors serve as confounders. Also,

Crude OR P value Adjusted OR* P value Adjusted OR* P value

Normal weight 1.00 1.00 1.00
Underweight

Men 1.24 (0.84-1.82) 0.26 1.27 (0.85-1.90) 0.23 1.30 (0.86-1.95) 0.20

Women 1.57 (0.97-2.54) 0.06 1.47 (0.86-2.50) 0.15 1.42 (0.83-2.44) 0.19
Overweight

Men 1.04 (0.83-1.31) 0.70 0.93 (0.72-1.20) 0.62 0.90 (0.70-1.17) 0.46

Women 0.62 (0.45-0.84) 0.003 0.64 (0.46-0.89) 0.009 0.65 (0.46-0.97) 0.01
Obese

Men 1.94 (1.03-3.62) 0.03 1.77 (0.89-3.53) 0.10 1.79 (0.89-3.59) 0.09

Women 1.29 (0.60-2.77) 0.50 1.48 (0.65-3.36) 0.34 1.47 (0.64-3.36) 0.36
Above overweight

Men 1.09 (0.87-1.37) 0.41 0.98 (0.77-1.25) 0.91 0.95(0.74-1.22) 0.73

Women 0.66 (0.49-0.89) 0.007 0.69 (0.50-0.95) 0.02 0.70(0.51-0.97) 0.03

Depression: Score of the Center for Epidemiologic Studies-Depression scale >25. Underweight group has a BMI less than 18.5. Average group has a BMI between 18.5 and

24.9. Overweight group has a BMI between 25.0 and 29.9. Obese group has a BMI over 30.0. Above overweight group has BMI over 25.0.

*Adjusted for age, monthly household income, marital status, and educational level; TAdjusted for age, monthly household income, marital status, educational level, smoking,

exercise, and alcohol drinking.
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body image might have negative emotional influence on our
participants, because the obese population with BMI over 30 is
not as prevalent (1.6%) as in other countries.

Our study has several limitations. First, the cross-sectional
nature of the study limited our capacity to demonstrate a causal
relationship between obesity and depression. However, any re-
ciprocal relationships have not been previously proven; depres-
sion did not increase the risk of future obesity (23). Second, most
exposures and outcome measures of the study were based on a
subjective report and the self-reported questionnaire. Even
though the depression was not diagnosed by a physician using
DSM-IV criteria, we used a validated measure and defined de-
pression with the cut-off point of 25, which is known to have
high specificity for depression (15, 16). Height and weight were
also self-reported by the participants and the BMI was calculat-
ed based on these values. Just before the participants proceeded
to answer the questionnaire, their height and weight were mea-
sured objectively as their annual medical screening provided by
their employers for legal purpose. This process could decrease
any discrepancy between the self-reported data and the mea-
sured BML. Third, there is a possibility of selection bias. To min-
imize selection bias, we recruited our subjects proportional to
industrial classification and company size. However, upon in-
cluding participants from their work places (24), it is hard to
avoid the ‘healthy worker effect’ However, as over one-third of
the current adult population in Korea belongs to the working
group; it is difficult to recruit subjects without the healthy work-
er effect. Fourth, the small sample size could lead to statistical
insignificance. The proportion of obese subjects (BMI over 30)
was only 1.6% of the total subjects, and this could lead to a broad
confidence interval. If our study included more participants be-
longing to the obese group, the association of that group with
depression might have resulted with much more significance.
There is a possibility that being obese (BMI over 30) could also
increase the risk of depression for both male and female in Korea.
Further prospective studies will be needed to confirm whether
indeed being overweight has a protective effect on depression
in women and that being obese (BMI over 30) increases the risk
of depression in Korea, as well as in other areas in Asia.

Our study also has several strengths. First, the study was based
on a wide-scale, nationwide survey, which included respon-
dents belonging within the 21-75 yr old age range. Second, we
conducted multivariate analyses according to gendet, which al-
lowed us to identify gender-specific patterns of association be-
tween obesity and depression (25), and we separately assessed
depression is associated with the overweight (25<BMI<30) and
obese (BMI>30) groups, which were defined by the WHO crite-
ria. This analysis, which was based on different body weight
groups, provided evidence that the association between obesity
and depression may depend on the severity of obesity in Asia.

In conclusion, recently conducted studies demonstrate a sig-
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nificant inverse relationship between depression and being
overweight in women.
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