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Association of Overweight with the Prevalence of Lifetime 
Psychiatric Disorders and Suicidality: General Population-based 
Study in Korea

Many epidemiological studies suggest that overweight is associated with an elevated risk of 
psychiatric disorders and suicidal tendency. However, findings vary across studies, and 
some have contradictory results. We investigated the relationship of overweight with a 
range of psychiatric disorders and suicidality in the Korean general population. A 
multistage cluster sampling design was adopted. A total of 6,022 participants aged 18-74 
years completed face-to-face interviews (response rate: 78.7%) including assessment of 
psychiatric disorders, suicidality, and height and weight. Overweight (defined as body mass 
index of ≥ 25) was associated with an increase in the lifetime prevalence of depressive 
disorders (adjusted odds ratio [AOR] 1.38; 95% confidence interval [CI], 1.07-1.77), 
suicidal ideation (AOR, 1.42; 95% CI, 1.20-1.68), and suicidal plans (AOR, 1.44; 95% CI, 
1.02-2.03), controlling for sociodemographic variables. Subgroup analysis found that the 
association between overweight and depressive disorders exists only in women aged 18-44 
years (AOR, 1.75; 95% CI, 1.07-2.89) while the association of overweight with suicidal 
ideation (AOR, 2.08; 95% CI, 1.53-2.82) and suicide plans (AOR, 2.59; 95% CI, 1.25-
5.37) existed only in men aged 18-44 years. Overweight was associated with increased 
odds of nicotine use disorders in women aged 18-44 years (AOR, 2.35; 95% CI, 1.02-
5.43), but the association was in the opposite direction in men aged 45-74 years (AOR, 
0.64; 95% CI, 0.43-0.94). In conclusion, overweight is related to various psychiatric 
disorders and suicidality in Korea. Policy makers and clinicians should pay more attention 
to the mental health of overweight individuals.

Keywords: Overweight; Obesity; Mental Disorders; Suicide; Cross-sectional Studies

Byung-Soo Kim,1 Sung Man Chang,1  
Su Jeong Seong,2 Jee Eun Park,3  
Subin Park,4 Jin Pyo Hong,5  
Jae Nam Bae,6 Seong-Jin Cho,7  
Bong-Jin Hahm,3,8 Dong-Woo Lee,9  
Jong-Ik Park,10 Jun-Young Lee,11  
Hong Jin Jeon,5 and Maeng Je Cho3,8

1Department of Psychiatry, Kyungpook National 
University School of Medicine, Daegu, Korea;
2Department of Psychiatry, Hallym University 
Medical Center, Seoul, Korea; 3Department of 
Neuropsychiatry, Seoul National University Hospital, 
Seoul, Korea; 4Department of Research Planning, 
Mental Health Research Institute, National Center 
for Mental Health, Seoul, Korea; 5Department of 
Psychiatry, Depression Center, Samsung Medical 
Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea; 6Department of Psychiatry, 
College of Medicine, Inha University, Incheon, Korea;
7Department of Psychiatry, Gachon Medical School, 
Gachon University of Medicine and Science, 
Incheon, Korea; 8Department of Psychiatry and 
Behavioral Science, Seoul National University 
College of Medicine, Seoul, Korea; 9Department of 
Psychiatry, Sanggye Paik Hospital, College of 
Medicine, Inje University, Seoul, Korea; 10Department 
of Psychiatry, College of Medicine, Kangwon 
National University, Chuncheon, Korea; 
11Department of Neuropsychiatry, Seoul 
Metropolitan Boramae Medical Center, Seoul, Korea

Received: 18 February 2016
Accepted: 19 July 2016

Address for Correspondence:
Sung Man Chang, MD
Department of Psychiatry, Kyungpook National University 
School of Medicine, 130 Dongdeok-ro, Jung-gu,  
Daegu 41944, Korea
E-mail: psyjang@hanmail.net

http://dx.doi.org/10.3346/jkms.2016.31.11.1814 • J Korean Med Sci 2016; 31: 1814-1821

INTRODUCTION

The worldwide prevalence of obesity is rapidly increasing (1). In 2014, about four in ten 
adults were overweight, and about one in ten was obese in the world (2). It has been 
repeatedly reported that excessive body weight—being overweight or obese—is asso-
ciated with an increased risk of various diseases such as diabetes mellitus, coronary 
heart disease, and certain forms of cancer (3). However, the effects of overweight on 
psychiatric disorders are still debated. Many studies have observed that overweight has 
a negative effect on psychosocial functioning (4-6), but several others have failed to 
find such associations (7), and some studies even reported opposite relationships (8).
 Interestingly, studies carried out in Asia tended to support the negative association 
between obesity and depression (9) or did not show a significant association between 
obesity and mental disorders (7,10). Some other studies reported mixed results of both 
negative and absent associations according to gender (11,12). They attributed these 
findings to differences in race/ethnicity, especially as traditional cultures consider an 
obese body image as a symbol of affluence (9,10). However, most of these Asian stud-
ies included only elderly populations (9,11,12), and few have investigated general pop-
ulations including young and old adults (10). Recently, young people in Asia have been 
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increasingly exposed to Western culture, wherein slim bodies 
are admired and overweight individuals are stigmatized as lazy 
or lacking in self-discipline (13,14). Several recent Asian studies 
have reported increased suicidal ideation in overweight and 
obese adolescents (15) and an association between obesity and 
depressive symptoms even in adult populations (16). However, 
few studies have used valid and reliable diagnostic measures to 
evaluate the presence of psychiatric disorders according to the 
criteria of the Diagnostic and Statistical Manual of Mental Dis-
orders Fourth Edition (DSM-IV), and none of these studies in-
cluded representative samples of the general population. More-
over, most previous studies investigated the association between 
overweight and depressive disorders, but little is known about 
the association between overweight and other mental disor-
ders such as anxiety disorders, alcohol use disorders, and nico-
tine use disorders.
 In this study, we explored the association of overweight with 
psychiatric disorders and suicidality using data from the 2011 
Korean Epidemiologic Catchment Area study (KECA-2011), in 
which a structured diagnostic interview was employed for psy-
chiatric diagnoses and the sample was representative of Korea. 
We had the following research questions: First, what are the re-
lationships between overweight and various psychiatric disor-
ders and suicidality in the general population of Korea? Second, 
do age and gender influence these relationships?

MATERIALS AND METHODS

Participants
We used data from the KECA-2011, which is a nationally repre-
sentative survey on psychiatric disorders in Korea. The study 
was conducted from July of 2011 to November of 2011. A multi-
stage cluster sampling design was adopted, and the sample was 
drawn from respondents to the 2010 population census of the 
community registry office in Korea. Of the 7,650 eligible respon-
dents between the ages of 18 and 74, 6,022 completed face-to-
face interviews (response rate: 78.7%). Detailed methods of the 
KECA-2011 have been described elsewhere (17). All participants 
were fully informed about the aims and methods of the study, 
and written informed consent was obtained prior to participation.

Assessment of demographic variables
Data on the following sociodemographic variables were collect-
ed during the interview: gender, age (18-29/30-39/40-49/50-59/ 
60-74 years), years of education (less than 6/7-9/10-12/more 
than 12 years), marital status (married/never married/separat-
ed, divorced, or widowed), and employment status (full-time 
job/part-time job/unemployed).

Assessment of psychiatric disorders
To assess psychiatric disorders on the basis of DSM-IV criteria, 

all KECA-2011 respondents completed an interview using the 
Korean version of the Composite International Diagnostic In-
terview 2.1 (K-CIDI) (18). The CIDI is a structured diagnostic 
interview based on the DSM-IV. It has been translated into Ko-
rean according to the guidelines for CIDI translation. A study 
comparing the K-CIDI with the Korean version of the SCID-IV 
demonstrated that the K-CIDI has acceptably high validity and 
reliability scores (19). Diagnoses considered in this article in-
clude depressive disorders (major depressive disorder and dys-
thymic disorder), anxiety disorders (obsessive compulsive dis-
order, post-traumatic stress disorder, panic disorder, agorapho-
bia, social phobia, specific phobia, and generalized anxiety dis-
order), alcohol use disorders (alcohol abuse and alcohol de-
pendence), and nicotine use disorders (nicotine dependence 
and nicotine withdrawal). Lifetime diagnoses of these disorders 
were assessed by trained interviewers.

Assessment of suicidality
We evaluated lifetime suicidality using the modified Suicide 
Prevention Multisite Intervention Study on Suicidal Behaviors, 
which was employed in a suicide survey by the World Health 
Organization (WHO) (20). Among the items, three main ques-
tions were used in the present study assessing lifetime suicidal 
ideation (“Have you ever seriously thought about committing 
suicide?”), lifetime suicide plan (“Have you ever made a plan 
for committing suicide?”), and lifetime suicide attempt (“Have 
you ever attempted suicide?”).

Assessment of overweight
Body mass index (BMI, weight in kilograms divided by height 
in meters squared) was calculated using participants’ self-re-
ported height and weight. The participants were classified as 
underweight (BMI < 18.5), normal weight (BMI 18.5-24.9), and 
overweight (BMI ≥ 25.0) based on WHO criteria (21). In most 
studies carried out in Western countries, the overweight cate-
gory was subdivided into overweight (BMI 25.0-29.9) and obe-
sity (BMI ≥ 30.0), and in some studies, obesity was subdivided 
into obesity I, II, and III (BMI 30.0-34.9, BMI 35.0-39.9, and BMI 
≥ 40.0). However, in the current study sample, only 2.2% of the 
sample had a BMI over 30, which limited statistical power for 
analyses in this group. Thus, in this study, we did not subdivide 
the overweight group but instead compared the overweight 
group (BMI ≥ 25.0) with the normal weight group with regard 
to the lifetime prevalence of mental disorders and suicidality.

Statistical analysis
All statistical analyses were based on respondent data, which 
were weighted to approximate the national population with re-
gard to age and sex as defined by the 2010 census of the Korean 
National Statistical Office. We performed logistic regression 
analyses to determine odds ratios (ORs) and 95% confidence 
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intervals (CIs), using DSM-IV psychiatric disorders and suicid-
ality as the main outcome variables and the presence of over-
weight as the principal predictor with the normal weight group 
treated as the reference group. Adjustments for age, gender, ed-
ucational attainment, marital status, and employment status 
was carried out. ORs for mental disorders and suicidality among 
the overweight group in subgroups defined by age (18-44 years 
old vs. 45-74 years old) and gender were also estimated. We also 
tested the interaction between the overweight group and age or 
gender in predicting the odds of mental disorders and suicidal-
ity. Analyses were conducted using IBM SPSS Statistics for Win-
dows (Version 18.0, Armonk, NY, USA). For all tests, P values 
below 0.05 were considered statistically significant.

Ethics statement
This study was approved by the institutional review board of 
Seoul National University Hospital (IRB No. C-1104-092-359). 
All participants were fully informed about the aims and meth-
ods of the study, and written informed consent was obtained 
prior to participation.

RESULTS

Sample characteristics
This sample consisted of 5,872 KECA-2011 respondents (of 6,022 

possible) who provided valid data on height and weight. De-
mographic characteristics are presented in Table 1. The propor-
tion of overweight was higher in men (28.1%) than in women 
(16.1%). Table 2 shows the demographic characteristics accord-
ing to the body weight groups. The proportion of people with 
male gender, old age, and low education level was higher in the 
overweight than in the normal weight group.

Association of overweight with psychiatric disorders
The lifetime prevalence of mental disorders is shown in Table 3. 
Overweight was associated with increase in the lifetime preva-
lence of depressive disorders (adjusted OR [AOR] 1.38; 95% CI, 
1.07-1.77), controlling for age, gender, educational attainment, 
marital status, and employment status.
 Subgroup analyses showed that a formal test for interaction 
found no significant difference by gender (P = 0.545) or age 
(P = 0.855). Subgroup analyses for the association between over-
weight and anxiety disorders also showed no significant differ-
ence in ORs according to gender (P = 0.073) or age (P = 0.448). 
A formal test for interaction found significant variation by gen-
der for the association between overweight and alcohol use 
disorders (P = 0.018), but the association itself was not statisti-
cally significant in either gender. The association between over-
weight and alcohol use disorders did not vary significantly ac-
cording to age (P = 0.123). The association between overweight 

Table 1. Demographic characteristics of the study participants

Unweighted numbers*, No. Weighted proportions†, %

Male Female Total sample Male Female Total sample 

Gender
   Male
   Female

-
-

-
-

2,291
3,581

-
-

-
-

50.6
49.4

Age, yr
   18-29
   30-39
   40-49
   50-59
   60-74

381
419
435
493
563

439
741
718
687
996

820
1,160
1,153
1,180
1,559

23.2
21.9
22.9
18.0
14.0

21.0
21.3
22.7
18.7
16.4

22.1
21.6
22.8
18.3
15.2

Education, yr
   0-6
   7-9
   10-12
  ≥ 13

263
262
812
954

816
442

1,165
1,158

1,079
704

1,977
2,112

7.5
9.2

35.9
47.5

15.0
10.7
35.1
39.2

11.2
9.9

35.5
43.4

Marital status
   Married/cohabitating 
   Separated/divorced/widowed
   Not married

1,482
230
579

2,356
751
472

3,838
981

1,051

58.3
8.2

33.5

64.4
15.5
20.1

61.3
11.8
26.9

Employment
   Full-time job
   Part-time job
   Unemployed 

1,335
152
795

2,498
231
848

3,833
383

1,643

60.0
6.5

33.4

68.0
6.7

25.4

63.9
6.6

29.5
BMI
  < 18.5
   18.5-24.9
  ≥ 25.0

52
1,602

637

295
2,651

635

347
4,253
1,272

2.4
69.4
28.1

9.6
74.3
16.1

6.0
71.8
22.2

*The number of study participants without weighting; †The proportion was weighted to approximate the national population with regard to age and sex as defined by the 2010 
census of the Korean National Statistical Office.



Kim B-S, et al. • Overweight and Mental Disorders

http://jkms.org  1817http://dx.doi.org/10.3346/jkms.2016.31.11.1814

Table 2. Demographic characteristics of the study participants by the weight groups 
(the weighted proportions)

NW* 
(n = 4,253), %

OW* 
(n = 1,272), %

χ2 P value

Gender
   Male
   Female

49.0
51.0

64.2
35.8

93.174 < 0.001

Age, yr
   18-29
   30-39
   40-49
   50-59
   60-74

22.4
21.2
23.0
18.2
15.3

15.1
22.1
24.8
21.9
16.1

34.917 < 0.001

Education, yr
   0-6
   7-9
   10-12
   ≥ 13

10.5
10.0
35.7
43.8

13.9
10.7
36.2
39.2

15.421 0.001

Marital status
   Married/cohabitating 
   Separated/divorced/widowed
   Not married

61.0
11.7
27.3

68.3
12.8
18.8

38.303 < 0.001

Employment
   Full-time job
   Part-time job
   Unemployed 

63.2
6.8

30.0

68.8
6.5

24.7

14.401 0.001

OW = overweight, NW = normal weight.
*Overweight was defined as BMI ≥ 25, and normal weight was defined as BMI 18.5-
24.9. 

Table 3. Lifetime prevalence of mental disorders and suicidality

NW*, % OW*, %
Crude OR  
(95% CI)

AOR  
(95% CI)†

DSM-IV disorders
   Depressive disorders
   Anxiety disorders
   Alcohol use disorders
   Nicotine use disorders

6.3
8.9

13.6
7.4

7.3
7.6

15.0
7.7

1.17 (0.92-1.50)
0.84 (0.67-1.06)
1.12 (0.94-1.33)
1.05 (0.83-1.33)

1.38 (1.07-1.77)
1.01 (0.80-1.28)
0.92 (0.77-1.11)
0.84 (0.66-1.06)

Suicidality
   Suicide ideas
   Suicide plans
   Suicide attempts

14.4
2.9
2.9

18.3
3.9
3.6

1.34 (1.13-1.58)
1.34 (0.96-1.87)
1.27 (0.90-1.79)

1.42 (1.20-1.68)
1.44 (1.02-2.03)
1.38 (0.97-1.96)

BMI = body mass index (kg/m2), CI = confidence intervals, OR = odds ratio, AOR =  
adjusted odds ratio, OW = overweight, NW = normal weight.
*Overweight was defined as BMI ≥ 25, and normal weight was defined as BMI 18.5-
24.9; †Adjusted by age, gender, educational attainment, marital status, and employ-
ment status; Bold indicates significant associations (P < 0.05).

Table 4. Associations between overweight* and psychiatric disorders/suicidality by gender and age

AOR (95% CI)†

Male Female 

18-44 years old 45-74 years old 18-44 years old 45-74 years old

DSM-IV disorders
   Depressive disorders
   Anxiety disorders
   Alcohol use disorders
   Nicotine use disorders

1.33 (0.80-2.21)
0.91 (0.56-1.48)
1.06 (0.82-1.38)
0.87 (0.62-1.22)

1.24 (0.64-2.38)
0.63 (0.33-1.23)
0.86 (0.62-1.18)
0.64 (0.43-0.94)

1.75 (1.07-2.89)
1.27 (0.8-2.01)
0.73 (0.39-1.37)
2.35 (1.02-5.43)

1.26 (0.82-1.93)
1.15 (0.77-1.71)
0.64 (0.25-1.61)
0.80 (0.20-3.21)

Suicidality
   Suicide ideas
   Suicide plans
   Suicide attempts

2.08 (1.53-2.82)
2.59 (1.25-5.37)
1.76 (0.87-3.58)

1.22 (0.85-1.74)
0.68 (0.29-1.60)
1.20 (0.52-2.76)

1.43 (0.96-2.12)
1.70 (0.82-3.53)
2.22 (1.16-4.24)

1.13 (0.81-1.60)
1.64 (0.91-2.94)
1.09 (0.55-2.16)

AOR = adjusted odds ratio, BMI = body mass index (kg/m2), CI = confidence intervals.
*Overweight was defined as BMI ≥ 25, and normal weight was defined as BMI 18.5-24.9; †Adjusted by age, educational attainment, marital status, and employment status; 
Bold indicates significant associations (P < 0.05).

and nicotine use disorders did not vary significantly according 
to gender (P = 0.155), but ORs differed according to age (P =  
0.011).
 When we divided the participants into four groups according 
to gender and age (18-44 years old vs. 45-74 years old) (Table 4), 
the association between overweight and depressive disorders 
existed only in women aged 18-44 years (AOR, 1.75; 95% CI, 
1.07-2.89). Overweight was associated with increased odds of 
nicotine use disorders in women aged 18-44 years (AOR, 2.35; 
95% CI, 1.02-5.43), but the association was in the opposite di-
rection in men aged 45-74 years (AOR, 0.64; 95% CI, 0.43-0.94).

Association of overweight and suicidality
Lifetime prevalences of suicidal ideation, suicide plans, and 
suicide attempts are shown in Table 2. Overweight was associ-
ated with an increase in the lifetime prevalence of suicidal ide-
ation (AOR, 1.42; 95% CI, 1.20-1.68) and suicide plans (AOR, 
1.44; 95% CI, 1.02-2.03), controlling for age, gender, educational 
attainment, marital status, and employment status. The associ-
ation between overweight and suicide attempts showed an in-
creased OR (AOR, 1.38; 95% CI, 0.97-1.96) with borderline sig-
nificance (P = 0.072), controlling for demographic variables.
 In the subgroup analyses, the associations of overweight with 
suicidal ideation (P = 0.093), suicide plans (P = 0.527), and sui-
cide attempts (P = 0.835) did not vary significantly according to 
gender. The associations of overweight with suicidal ideation 
(P = 0.103), suicide plans (P = 0.416), and suicide attempts (P =  
0.420) also did not vary significantly according to age.
 When we divided the participants into four groups according 
to gender and age, the associations of overweight with suicidal 
ideation (AOR, 2.08; 95% CI, 1.53-2.82) and suicide plans (AOR, 
2.59; 95% CI, 1.25-5.37) existed only in men aged 18-44 years 
while the association between overweight and suicide attempts 
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existed only in women aged 18-44 years.

DISCUSSION

We explored the association of overweight with psychiatric dis-
orders and suicidality among the general population of Korea. 
We found that overweight was associated with an increase in 
the lifetime prevalence of depressive disorders, suicidal ideation, 
and suicidal plans. Although we could not find any significant 
association between overweight and other mental disorders 
such as anxiety disorders, alcohol use disorders, and nicotine 
use disorders, the associations varied according to gender and 
age.
 The association of overweight and depressive disorders ex-
isted only in women, a finding consistent with many large epi-
demiological studies (22,23). However, as Simon et al. (6) indi-
cated, considering that a formal test for interaction did not find 
a significant variation with gender, the lower prevalence of de-
pression in men may have led to a wider CI and a statistically 
nonsignificant result. Nevertheless, we regarded this gender-
specific association between overweight and depressive disor-
ders as a meaningful finding rather than an artifact due to dif-
ferences in statistical power, because not only did the associa-
tion between overweight and depressive disorders exist in wom-
en aged 18-44 years but also the magnitude of the OR between 
overweight and depressive disorders was largest in this group. 
Weight-related stigma, discrimination, and body image distur-
bances are more pronounced among women than among men 
(14,24). The fact that 63% of high school girls, as compared with 
16% of boys, are trying to lose weight demonstrates the differ-
ence in norms for ideal body shape between genders and stron-
ger pressure for women to be slim (25). Especially young wom-
en who are looking for a partner for a romantic or sexual rela-
tionship are more susceptible to obesity stigma (14,25). Previ-
ous studies carried out in the general population of Korea did 
not show an association between overweight and depressive 
disorders in either the whole sample (7,10) or in women (10). 
However, in the study of Sunwoo et al. (10), the magnitude of 
the OR between obesity and depressive disorders was about 
two times higher in women (OR = 1.13) than in men (OR = 0.6), 
and it was also about two times higher in the 18-29 years old 
group (OR = 1.6) than in other age groups (OR 0.65-0.83). Thus, 
if they had performed subgroup analyses for young women sep-
arately, they might have had results similar to ours. The time gap 
between the studies can be another reason for the differences 
in results as the young generation in Asia is rapidly absorbing 
Western norms for body image through movies, TV dramas, 
and popular songs. The proportion of young individuals who 
have Westernized norms for body image may be higher in the 
current study than in previous studies, and this difference may 
have influenced the results of the association between overwei-

ght and psychiatric disorders. In addition, higher prevalence of 
overweight (BMI > 25) (28.1% vs. 27.5% in men, 16.1% vs. 14.7% 
in women) in the current study than in the 2006 study using the 
same methodology could be another reason for the discrepan-
cy (10).
 Meanwhile, the direction of the association between depres-
sion and overweight could be opposite. In other words, the pres-
ence of depressive disorders, especially with atypical features, 
could increase the appetite, resulting in overweight or obesity. 
In addition, several antidepressants such as amitriptyline, par-
oxetine, and mirtazapine also could increase the appetite as an 
adverse effect, causing weight gain. Unfortunately, we did not 
collect data for current medications, so we could not rule out 
the influence of drugs on body weight.
 We could not find any significant relationship between over-
weight and anxiety disorders, a finding in line with previous re-
ports (10,26). However, some other studies reported an associa-
tion between overweight and anxiety disorders (4,6). One ex-
planation for this discrepancy is that anxiety disorders are com-
posed of heterogeneous disorders, but each study included a 
different set of anxiety disorders; this resulted in different find-
ings. Another explanation is that BMI cutoffs to define overwei-
ght or obesity differed across studies. In Asian populations, the 
mean or median BMI is lower than that observed for non-Asian 
populations; hence, the BMI distribution is shifted to the left 
(27). Thus, the WHO Western Pacific Region has suggested re-
vised Asia-Pacific criteria in which individuals are classified as 
underweight (BMI < 18.5), normal weight (BMI 18.5-22.9), over-
weight (BMI 23.0-24.9), and obese (BMI ≥ 25.0) (28). Many Asian 
studies, including the current study, used 25.0 as the cutoff for 
overweight (which is actually the cutoff for obesity in the WHO 
Asia-Pacific criteria) and compared overweight individuals with 
either those with BMIs between 18.5 and 24.9 (which is normal 
weight plus overweight in the WHO Asia-Pacific criteria) (10) or 
those with BMIs between 18.5 and 22.9 (which is normal weight 
in the WHO Asian-Pacific criteria) (9,12). Meanwhile, most West-
ern studies compared obese individuals (BMI ≥ 30) with either 
normal weight individuals (BMI 18.5-24.9) or non-obese indi-
viduals (BMI 18.5-29.9). In other words, the magnitude of BMI 
to define overweight/obesity was higher in Western than in Asian 
studies. Considering that the relationship between obesity and 
mental disorders is stronger among those with more severe obe-
sity (4,23), the use of a relatively low BMI value to define over-
weight/obesity may be the reason the association between over-
weight/obesity and some mental disorders, including anxiety 
disorders, is not significant in Asian studies, contrary to the find-
ings of Western studies.
 There could be an argument that the revised criteria for the 
Asia-Pacific population has been suggested due not simply to 
left-shifted BMI distribution in Asian populations but also to bi-
ological reasons, such as body fat percentage and effect on met-
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abolic disorders, so the negative finding in this study may not 
be related to low BMI cutoff value. We agree with the view that 
biological factors can partly contribute to the development or 
aggravation of a kind of mental disorders. However, the etiolo-
gies of most psychiatric disorders are based on the bio-psycho-
social model in which not only biological factors but also psy-
chosocial factors—often more importantly—contribute to the 
development of the disorders. Most of us would accept that so-
cial prejudice against obesity and low self-esteem in obese peo-
ple are more strongly associated with body shape and appear-
ance than with invisible body fat composition, and the former 
is more sensitively represented in absolute BMI score than re-
vised Asian Pacific BMI criteria. Although people tend to com-
pare themselves with the same race in the same country, most 
Korean people would not discriminate against a 175 cm tall 
man weighing 76.6 kg (BMI = 25) due to his appearance while 
the situation would be different for a man of the same height 
weighing 91.8 kg (BMI = 30). In some studies, obesity was de-
fined as a BMI at or above the 95th percentile for age and sex, 
and overweight was defined as a BMI between the 85th and 
94th percentiles using national standards derived from the Na-
tional Institutes of Health and the WHO (25). If we used the same 
methodology in the current study sample, a BMI at the 85th 
percentile (cutoff value for overweight) would be 26.0, and a 
BMI at the 95th percentile (cutoff value for obesity) would be 
28.4, showing that using a cutoff of 25 to define obesity is still 
too low in a Korean population. Thus, we used original WHO 
criteria instead of revised Asian-Pacific criteria for the analysis 
of the association between overweight/obesity and mental dis-
orders.
 We could not find any significant association between over-
weight and alcohol use disorders, a finding in agreement with 
the results of previous studies (4,10), although one study found 
a negative relationship between overweight and alcohol use 
disorders among men (29). This finding may warrant further 
research.
 Overweight was not significantly associated with nicotine 
use disorders. However, subgroup analyses found a significant 
interaction with age, and overweight was associated with a de-
crease in nicotine use disorders in older men but an increase in 
nicotine use disorders in younger women. The association of 
smoking with body weight is complicated by current smoking 
status. It has been reported that current smokers were less likely 
to be obese than never smokers while former smokers were 
more likely to be obese than both current smokers and never 
smokers (30). In this study, we considered persons with lifetime 
nicotine use disorder, which is a heterogeneous group of cur-
rent and former smokers, so it is difficult to interpret the results. 
However, the high proportion of current smokers in persons 
with lifetime nicotine use disorder (80.3%) in the current sam-
ple suggests that the negative association between overweight 

and nicotine use disorders in older men is consistent with epi-
demiological findings that current smokers have a lower BMI 
than do nonsmokers, and body leanness increases with the du-
ration of smoking (30). Nicotine is known to suppress appetite 
in animals (31) and to impair glucose tolerance and insulin 
sensitivity (32). The absence of a significant association in older 
women may be due to the lack of statistical power (because 
fewer women have nicotine dependence). However, in spite of 
the small number of women with nicotine dependence, an in-
creased association between overweight and nicotine use dis-
orders was observed in young women. Higher pressure to lose 
weight makes women present for treatment of obesity more of-
ten than men (33), and unfortunately, many women start or 
continue smoking as a means to control their weight (34) de-
spite the fact that smoking is a well-known risk factor for vari-
ous cancers and cardiovascular diseases. The reason only young 
women showed an increased association between overweight 
and nicotine use disorders may be the stronger stigma for obe-
sity and greater body dissatisfaction in this population (14,25). 
Thus, policy makers and clinicians should pay more attention 
to preventing, identifying, and treating nicotine use disorders in 
overweight young women.
 Overweight was associated with an increase in the lifetime 
prevalence of suicidality with ORs around 1.4. Although the 
strength of the associations is modest, they are very important 
for public health, considering the high prevalence of overweight 
(about 22%) in the Korean population and the fact that Korea 
has the highest suicide rate among the OECD member states 
(35). The association between overweight and suicidal tenden-
cy was more prominent with larger ORs among the younger 
population. This finding shows that more attention and effort 
are critical for the prevention of suicide among overweight young 
individuals. It is noteworthy that the association between over-
weight and suicidality was not limited to women, contrary to 
the association between overweight and depressive disorders. 
Generally, it is well known that men have a higher prevalence 
of suicide mortality than women (35), although the prevalence 
of depressive disorder is usually higher in women than in men. 
In addition, the findings that obesity has a negative effect on 
employment (36) and that the impact of economic crises on 
suicide rates is greater among men (37) suggest that obese men 
are very susceptible to suicidal risk in the environment of in-
creasing unemployment in Korea (38).
 Several limitations of this study must be acknowledged. First, 
height and weight data were self-reported. Although self-report-
ed height and weight have been shown to be strongly correlated 
with measured values (39), individuals tend to overestimate 
height and underestimate weight; this leads to underestimation 
of BMI (40). Second, the cross-sectional study design does not 
allow us to determine the direction of causal relationships be-
tween overweight and psychiatric disorders or suicidality. A 
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meta-analysis of longitudinal studies confirmed a reciprocal 
relationship between obesity and depression (5). However, for 
other psychiatric disorders and suicidality, further exploration 
is needed to confirm the causal relationship with overweight. 
Third, in this study, we used current BMI and lifetime psychiat-
ric disorders, so the discrepancy in the time frame could have 
influenced the significance of the results. However, as noted by 
Simon et al., (6) assessment of lifetime diagnosis is preferable 
because an association between weight and psychiatric disor-
der would be expected to reflect long-term behavioral and/or 
biological mechanisms. Fourth, several pieces of demographic 
and clinical information including medical conditions and so-
cio-economic status, which can confound the association be-
tween overweight and psychiatric disorders, were not consid-
ered in the analysis due to lack of data. Finally, we should be 
cautious in generalizing the current findings to other countries 
or ethnicities. The BMI distribution of the Korean population is 
shifted to the left compared to those of Western countries while 
the prevalence of suicide is much higher than in most other 
countries. The differences in prevalences of obesity, psychiatric 
disorders, and suicidality may influence the significance of the 
associations among these variables.
 Notwithstanding these limitations, the findings of this study 
may provide valuable data for policy makers to implement health-
related plans and for clinicians to evaluate and manage over-
weight patients.
 In sum, we found that overweight was associated with an in-
crease in depressive disorders and suicide tendencies in a rep-
resentative sample of Korea. Sociodemographic factors like gen-
der and age influenced the association, and especially young 
women showed an increased association of overweight with 
depressive disorders and with nicotine use disorders. Young in-
dividuals showed an increased association between overweight 
and suicidal tendencies. These findings demonstrate that sub-
stantial psychological burden is caused by overweight in Korea 
as in Western countries and suggest that the norms for an ideal 
body image and stigma against obesity may not be very differ-
ent from those of Western cultures, especially in younger gen-
erations. Considering the paucity of data regarding the Asian 
population, further research on this issue may be warranted.
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