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ABSTRACT
Objectives: To examine the hypothesis that the
relationship between obesity and the risk of suicidal
behaviour would differ according to sex and age.
Setting: Data from the 2007–2012 Korean National
Health and Nutrition Examination Survey (KNHANES)
were used.
Participants: 36 211 adults with body mass index
(BMI) data were included and the mean age was
49.6 years.
Independent variable: BMI.
Primary and secondary outcome measures:
Suicide ideation and attempts.
Design and analysis: A cross-sectional study was
performed. Multiple logistic regressions after
controlling for socioeconomic variables and
concomitant diseases were applied to see the
relationship between obesity level and suicidal ideation
or attempt.
Results: Women with severe obesity had the highest
prevalence of suicide attempts and ideation, whereas
among males, underweight men had the highest
prevalence. After adjustment, obese men had a lower
OR for suicide ideation (OR=0.87, 95% CI 0.76 to
1.00). Among women, the ORs of severely obese and
underweight women were 1.27 (95% CI 1.06 to 1.52)
and 1.24 (95% CI 1.06 to 1.45), respectively. When
grouped by age category, the ORs for suicide ideation
in severely obese women aged 18 to <30 years or
attempts in severely obese women aged 30 to
<50 years were 2.30 (95% CI 1.36 to 3.89) and 3.07
(95% CI 1.50 to 6.31), respectively. However,
overweight and obese women aged more than 50 years
exhibited significantly less ORs of suicide ideation,
when compared with counterparts of normal weight.
Conclusions: The association between obesity and
suicidal behaviour exhibited a different pattern by sex
and age in South Korea. In particular, severely obese
young women had a substantial risk of suicidal
behaviour. Our study results highlighted the
importance of obesity management in the prevention
of suicide among young women, and may be helpful
for the drafting of the health agenda in Asian countries
with an obesity prevalence and culture similar to those
in Korea.

INTRODUCTION
Suicide is one of the major problems of
public health throughout the world. Over
the past 45 years, the suicide rate has
increased by 60% and worldwide, 800 000
people commit suicide every year. In particu-
lar, suicide is the second leading cause of
death among young people aged between 15
and 29 years.1 In Korea, deaths from suicide
soared after the economic crisis in 19972

and, according to a report by the Ministry of
Health and Welfare, in 2013, the suicide rate
was 28.5 per 100 000 people, the highest
among all 33 Organization for Economic
Co-operation and Development (OECD)
member nations at the time.3

There are several well-established risk factors
for suicide, including economic adversities,
the family environment, the occurrence of a
major life stressor (eg, unemployment) and
substance abuse.4–6 Medical conditions have
also been identified as risk factors. Among
these, psychiatric disorders such as depres-
sion, anxiety, personality disorders and eating
disorders are known to increase the risk of

Strengths and limitations of this study

▪ This study used a nationwide population-
representative 5-year combined survey data of
Korean adults, and the large population sample
size could represent the general population of
adults in South Korea.

▪ Subgroup analysis by age and sex provide a
clear understanding for the dynamic pattern
between obesity level and suicidal behaviour
including ideation and attempt.

▪ Reports of the respondents were a subjective
recollection of thought and act of the previous
year, potentially influenced by perception and
recall bias.

▪ Owing to the lack of data, our study could not
adjust the comorbid psychiatric disorders.
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suicide.7 8 In addition, patients with chronic illness,
including cancer, osteoarthritis, rheumatoid arthritis,
asthma and myocardial infarction are known to have a
greater risk of suicide, as compared with healthy, non-
clinical populations.9–14

In the past several decades, the prevalence of obesity
and suicide increased simultaneously, and several pioneer-
ing researchers have tried to elucidate as to whether the
increases in body weight and suicide are independently
linked or not. Notably, obesity-related comorbidities, such
as dyslipidaemia, myocardial infarction, depression,
anxiety, eating disorders and osteoarthritis, are also well-
established risk factors for suicide, which further compli-
cates the clarification of the current issue.15

In some reports, the relationship between obesity and
suicidal behaviour such as suicide ideation and attempts
differed according to sex;16 17 it has also been reported
that obese adolescents and young people are more vul-
nerable to the risk of suicidal behaviour.18 The preva-
lence of obesity is relatively lower in Asia than in western
countries;19 this may influence the association between
obesity and the risk of suicidal behaviour. In this study,
we conducted subgroup analyses by sex and age to give
a detailed clarification of the relationship between
obesity and the risk of suicidal behaviour (ie, suicide
ideation and suicide attempts) in South Korea.

METHODS
Study samples and data collection
In this study, we used the Korea National Health and
Nutrition Examination Survey (KNHANES), conducted
from 2007 to 2012. The KNHANES, established by
the Korea Centers for Disease Control and Prevention
(KCDC), is a nationwide, cross-sectional, non-
institutionalised household-based survey, aimed at moni-
toring the overall health status of the general Korean
population. For a representative Korean national popula-
tion, a complex stratified multistage probability cluster
sampling design was used to select the household units
for this survey. The structure of this survey was slightly
modified every 3 years. We used data from the fourth
(2007–2009) and the fifth KNHANES (2010–2012).
Using the weight variables on this database, the integra-
tion of the fourth and the fifth KNHANES was possible.
The analysed data can be considered representative of
the national population. The KNHANES consisted of
personal interviews comprising a nutritional survey and
various health-related questions, including individual
health examinations, concomitant diseases and suicidal
behaviour (ie, suicide ideation and suicide attempts).
Suicide behaviour in this manuscript is the comprehen-
sive word including both suicide ideation and attempts.
The individual data for the research were available to
the public through the KNHANES home page (https://
knhanes.cdc.go.kr). The study protocol including study
design, interview questionnaire and informed consent
got approved by the ethics committee in KCDC.

Independent variables of main interest
Obesity was defined by body mass index (BMI), accord-
ing to Asian criteria,20 21 as follows: underweight
(<18.5), normal weight (18.5 to <23), overweight (23 to
<25), obesity (25 to <30) and severe obesity (≥30). BMI
(kg/m2) was calculated using the data obtained on
weight (kg) and height (m) during health examinations.
The participants’ weight and height were measured by
trainees at an investigation agency.

Dependent variables
Suicide ideation involves thoughts about or an unusual
preoccupation with suicide. This was assessed by asking
whether participants had experienced suicide ideation
within the previous year or not. The specific question is
‘Have you ever thought about committing suicide within
the previous year?’. This question was coded as a dichot-
omous variable (yes/no).
A history of suicide attempts was assessed through one

self-report item, namely, ‘Have you attempted suicide
within the previous year?’. This question was coded as a
dichotomous variable (yes/no).

Covariate variables
Concomitant diseases
Concomitant diseases related to obesity were investigated
through health examinations and individual answers to
the questionnaires. Blood pressure and several laboratory
tests (eg, triglycerides, high-density lipoprotein (HDL)
cholesterol and fasting plasma glucose (FPG)) were per-
formed. Hypertension, dyslipidaemia and diabetes were
determined through abnormal health examination
results or a physician’s diagnosis, as shown in the ques-
tionnaires. The criteria for an abnormal health examin-
ation were: blood pressure for hypertension, indicated by
a systolic pressure of >140 mm Hg or diastolic pressure of
>90 mm Hg,22 diabetes glucose level (≥126 mg/dL),23

total cholesterol level (≥240 mg/dL), LDL-cholesterol
level (≥160 mg/dL), HDL-cholesterol level of <40 mg/dL
or a triglyceride level of ≥200 mg/dL for dyslipidaemia.22

If patients indicated on the questionnaires that they had
been diagnosed with coronary heart disease (eg, angina
pectoris (AP) and myocardial infarction (MI)), stroke,
depression and osteoarthritis through physicals, they
were defined as having those diseases.

Sociodemographic variables
Marital status, education level, household income and
smoking status were considered to adjust socioeconomic
status. The categories for marital status included single,
married and other, which included divorced/widowed/
separated. Education-level categories included gradu-
ation from elementary school or lower, graduation from
middle school, graduation from high school, and a
Bachelor’s degree or higher. Household income level
was grouped into four quadrants. smoking status
included none, current smoker and ex-smoker.
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Analytical approach and statistics
Patient characteristics, including age, sex, socioeconomic
status and concomitant diseases were summarised
descriptively by obesity level. Categorical data were sum-
marised by frequency and continuous data by the mean
and the SE. The number of patients with suicidal behavi-
our (ie, suicide ideation and suicide attempts) was sum-
marised by obesity level. The relationship between
obesity level and suicidal behaviour according to sex was
determined through multiple logistic regressions, after
controlling for socioeconomic variables and concomi-
tant diseases. Multiple logistic regressions were per-
formed in 34 482 (suicidal ideation) and 34 448 adults
(suicidal attempt) excluding people who had missing
data for each variable. To determine differences in the
effect of obesity by age group, a subgroup analysis was
also conducted. To convert the national estimates, the
structure of the survey’s sampling design and weights
were reflected in the statistical analysis. This study com-
plied with STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines for
cross-sectional studies. The statistical software programs
used for this study are SAS V.9.3 (SAS Inc, Cary, North
Carolina, USA) and STATA V.12 (Stata Corp, College
Station, Texas, USA).

RESULTS
Characteristics and univariate analyses
A total of 36 211 individuals with BMI data were selected
among 38 497 and the mean age was 49.6 years. The
percentages of individuals who were underweight, of
normal weight, overweight, obese and severely obese
were 4.8%, 40.3%, 23.5%, 27.7% and 3.8%, respectively.
Patient characteristics, including demographic informa-
tion, socioeconomic status and concomitant diseases,
were summarised by obesity level (table 1). The pres-
ence of concomitant diseases was 26.0% for people of
normal weight and 76.8% for people with severe obesity.
The results of suicide ideation for men and women

showed a U-shaped curve by obesity level. However,
there were slight gender differences. Among men, those
who were underweight had the highest prevalence of
suicide ideation, whereas among women, those who
were severely obese had the highest prevalence. With
regard to suicide attempts, men had lower prevalence as
their obesity levels increased. However, the prevalence of
suicide attempts was highest in women with severe
obesity (figure 1).

Multiple logistic regression analyses
After controlling for other sociodemographic factors
and concomitant diseases, obese men had a low OR for
suicide ideation (OR=0.87, 95% CI 0.76 to 1.00). Among
women, the ORs of severely obese or underweight
women were 1.27 (95% CI 1.06 to 1.52) and 1.24 (95%
CI 1.06 to 1.45), respectively. However, the severity of

obesity did not have a significant effect on suicide
attempts among men and women (table 2).
When grouped by age category, severely obese women

aged ≤50 years mostly showed significantly higher ORs
for suicide ideation or attempts, as compared with
normal weight women in the same age range. For
women aged 18 to <30 years, the ORs for suicide idea-
tion and attempts among severely obese women were
2.30 (95% CI 1.36 to 3.89) and 1.22 (95% CI 0.43 to
3.48), respectively. The ORs were 1.62 (95% CI 1.21 to
2.16) and 3.07 (95% CI 1.50 to 6.31), respectively,
among women aged 30 to <50 years. Overweight and
obese women aged more than 50 years exhibited signifi-
cantly lower ORs of suicide ideation, at 0.87 (95% CI
0.76 to 0.99) and 0.85 (95% CI 0.75 to 0.96), respect-
ively, when compared with counterparts of normal
weight (table 3). Despite statistical insignificance,
women in the older age group, who had a high BMI,
consistently showed lower ORs of suicide attempts when
compared with their counterparts of normal BMI.

DISCUSSION
In the current study, we found sex differences in the
association between BMI and suicidal behaviour. In our
study, the prevalence of suicide ideation and attempts by
BMI differed substantially between men and women.
Among men, as the level of BMI increased from under-
weight to severe obesity, the prevalence of suicide
attempts decreased in a linear pattern. However, among
women, we found a high prevalence of suicide attempts
in the severely obese group. The results also showed sex
differences in suicide ideation. Men in the underweight
group had the highest prevalence of suicide ideation;
among women, the highest prevalence was found
among those in the severely obese group.
After controlling for other demographic and clinical

information, severely obese women had a significantly
higher OR for suicide ideation and tended to have a
higher OR of suicide attempts, although statistical sig-
nificance was not obtained.
Previous reports did not show consistent results re-

garding the association between obesity and the risk of
suicidal behaviour. Whereas some articles indicated
obesity as having a protective effect on suicide risk,16 24–33

others reported that it had a negative impact on suicide
risk.34–40 Therefore, whether the worldwide prevalence of
obesity and suicide is independent of one another, is posi-
tively or inversely linked, or not, remains to be estab-
lished.15 41–43

Regarding completed suicide, there is a seemingly
inverse relationship between BMI and death from
suicide. In other words, an increase in BMI had protect-
ive effects on completed suicide in previous studies. An
inverse association between BMI and suicide has also
been consistently observed in different countries among
adult samples of Caucasian males;24 25 31 recent studies
have also extended the findings on this inverse
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relationship to the whole population.26–29 Several studies
have tried to elucidate on putative mechanisms for the
association, and have explained that the relationship
may partly be due to differences in suicide methods,
according to BMI.29 30 32

The association between BMI and suicidal behaviour,
especially suicide ideation and attempts, is quite inconsist-
ent, and fewer studies have been conducted compared
with completed suicide.15 Regarding suicide attempts, sex
differences had a substantial influence on the relation-
ship between BMI and suicide attempts. The majority of

studies have reported that men with a high BMI had a
low OR of suicide attempts. In the same context, under-
weight men exhibited a higher OR of suicide attempts
than did their counterparts of average weight. On the
other hand, women with a high BMI have been found to
have a high tendency of suicide attempts.16 17 31 33

However, few studies have reported an association
between extreme obesity and a higher number of suicide
attempts among both men and women.34 38 In our study,
similar sex differences were observed in the Korean popu-
lation, despite the lack of statistical significance.

Table 1 General characteristics of the study population

Variables

N (%) Total

Underweight

(<18.5)

Normal weight

(18.5 to <23)

Overweight

(23 to <25)

Obese

(25 to <30)

Severely

obese (≥30)

Total 36 211 (100.0%) 1729 (4.8%) 14 583 (40.3%) 8508 (23.5%) 10 030 (27.7%) 1361 (3.8%)

Sex

Men 15 428 (42.6%) 537 (31.1%) 5546 (38.0%) 4036 (47.4%) 4815 (48.0%) 494 (36.3%)

Women 20 783 (57.4%) 1192 (68.9%) 9037 (62.0%) 4472 (52.6%) 5215 (52.0%) 867 (63.7%)

Age (years)

Mean (SE) 49.6 (0.2) 43.1 (0.6) 47.6 (0.2) 51.7 (0.2) 52.2 (0.2) 47.4 (0.5)

18–29 4862 (13.4%) 600 (34.7%) 2512 (17.2%) 769 (9.0%) 771 (7.7%) 210 (15.4%)

30–39 6832 (18.9%) 392 (22.7%) 3184 (21.8%) 1378 (16.2%) 1582 (15.8%) 296 (21.7%)

40–49 6677 (18.4%) 174 (10.1%) 2599 (17.8%) 1667 (19.6%) 1965 (19.6%) 272 (20.0%)

50–59 6419 (17.7%) 108 (6.2%) 2153 (14.8%) 1785 (21.5%) 2155 (21.5%) 218 (16.0%)

≥60 11 421 (31.5%) 455 (26.3%) 4135 (28.4%) 2909 (34.2%) 3557 (35.5%) 365 (26.8%)

Smoking status

None 10 762 (30.3%) 482 (28.9%) 4046 (28.4%) 2675 (32.1%) 3137 (31.8%) 422 (31.5%)

Current smoker 3620 (10.2%) 114 (6.8%) 1265 (8.9%) 962 (11.5%) 1181 (12.0%) 98 (7.3%)

Ex-smoker 21 104 (59.5%) 1073 (64.3%) 8956 (62.8%) 4704 (56.4%) 5552 (56.3%) 819 (61.2%)

Marital status

Married 25 810 (71.7%) 940 (54.7%) 9989 (68.5%) 6422 (76.0%) 7558 (75.8%) 901 (66.7%)

Single 5273 (14.6%) 585 (34.1%) 2693 (18.6%) 883 (10.4%) 878 (8.8%) 234 (17.3%)

Divorced/widowed/

separated

4913 (13.6%) 193 (11.2%) 1817 (12.5%) 1150 (13.6%) 1537 (15.4%) 216 (16.0%)

Education

Elementary school

degree or less

9594 (27.1%) 368 (22.0%) 3337 (23.4%) 2375 (28.6%) 3117 (31.7%) 397 (29.7%)

Middle school

degree

4085 (11.5%) 124 (7.4%) 1444 (10.1%) 1075 (12.9%) 1289 (13.1%) 153 (11.4%)

High school degree 12 005 (33.9%) 580 (34.6%) 5181 (36.4%) 2711 (32.7%) 3047 (31.0%) 486 (36.3%)

Bachelor’s degree

or more

9687 (27.4%) 602 (36.0%) 4272 (30.0%) 2142 (25.8%) 2369 (24.1%) 302 (22.6%)

House income

Low income 7297 (20.6%) 361 (21.4%) 2860 (20.0%) 1655 (19.9%) 2141 (21.7%) 280 (21.0%)

Mid-lower income 8999 (25.4%) 399 (23.6%) 3514 (24.6%) 2119 (25.5%) 2546 (25.9%) 421 (31.6%)

Mid-upper income 9534 (26.9%) 437 (25.9%) 3965 (27.8%) 2172 (26.1%) 2600 (26.4%) 360 (27.0%)

High income 9634 (27.2%) 492 (29.1%) 3934 (27.6%) 2377 (28.6%) 2558 (26.0%) 273 (20.5%)

Disease

None 16 217 (44.8%) 1280 (74.0%) 8245 (57.8%) 3402 (40.0%) 2794 (27.9%) 316 (23.2%)

Any of the following 19 994 (55.2%) 449 (26.0%) 6158 (42.2%) 5106 (60.0%) 7236 (72.1%) 1045 (76.8%)

Hypertension 11 196 (30.9%) 227 (13.1%) 3057 (21.0%) 2792 (32.8%) 4420 (44.1%) 700 (51.4%)

Diabetes 3551 (9.8%) 60 (3.5%) 966 (6.6%) 855 (10.0%) 1414 (14.1%) 256 (18.8%)

Dyslipidaemia 11 755 (32.5%) 182 (10.5%) 3221 (22.1%) 3086 (36.3%) 4629 (46.2%) 637 (46.8%)

Coronary heart

disease

863 (2.4%) 16 (0.9%) 239 (1.6%) 241 (2.8%) 325 (3.2%) 42 (3.1%)

Stroke 718 (2.0%) 23 (1.3%) 235 (1.6%) 183 (2.2%) 248 (2.5%) 29 (2.1%)

Osteoarthritis 4157 (11.5%) 62 (3.6) 1148 (7.9%) 1040 (12.2%) 1654 (16.5%) 253 (18.6%)

Depression 1375 (3.8%) 46 (2.7%) 529 (3.6%) 320 (3.8%) 419 (4.2%) 61 (4.5%)
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Few studies have been conducted on suicide ideation
among obese people.15 42 Among women, most studies
have revealed a positive relationship between BMI and
suicide ideation.17 36 37 However, the association
between the two was found to be inconsistent among
men. In 2000, Carpenter and colleagues reported the
protective effect of BMI on suicide ideation, indicating
high suicide ideation among underweight men
(OR=1.81; 95% CI 1.71 to 1.89), as compared with men
of average weight. However, in 2009, Mather and collea-
gues revealed a high OR of suicide ideation among
obese men (OR=2.00; 95% CI 1.33 to 3.03), as com-
pared with non-obese men. In addition, most studies
oriented towards adolescents have reported a high ten-
dency of suicide ideation among obese boys.37 39 In our
study, obese men had a lower OR of experiencing
suicide ideation and underweight and severely obese
women had higher ORs than did counterparts of
normal weight.
For an in-depth analysis of the association between

obesity and suicidal behaviour among women, we con-
ducted subgroup analyses by age groups (ie, the younger
age group (<30), the middle age group (30–49.9) and
the older age group (50≥)). Interestingly, the association
between obesity and suicide ideation or attempts exhib-
ited different patterns according to age group. Among
severely obese women, there was a seemingly inverse
relationship between age and suicidal behaviour. With a
decrease in age, the OR of suicide ideation and attempts
increased significantly. Consequently, severely obese

women had the highest ORs of suicide ideation
(OR=2.30; 95% CI 1.36 to 3.89) in the younger age
group and suicide attempts (OR=3.07; 95% CI 1.50 to
6.31) in the middle age group.
Considering the social stigma towards obese indivi-

duals in Korean society, it seems that obese women in
the younger age group may have had more social stres-
sors, including social relationships. Some studies men-
tioned the prevailing stereotypes against obese people,
that they are less hard working, productive, successful,
intelligent, attractive and self-disciplined than are non-
obese people.44 The negative social perceptions about
obesity may lead to the social discrimination of obese
people, especially that of young people seeking employ-
ment and partners. Actually, some Korean studies have
found misconceptions regarding body image to be more
common among younger people.45 46 Higher suicide
ideation and attempts among younger people in our
study may indicate the severity of social discrimination
towards obese women. One study mentioned that the
social stigmatisation of obese people leads to health dis-
parities and relatively poor health among this group,
and has a negative impact on the effectiveness of inter-
ventions for obesity.44 Thus, efforts in public health,
which are aimed at decreasing the social stigmatisation
of obesity, may be required to facilitate a decrease in
incidences of suicide and effective management of
obesity.
Furthermore, the trend regarding the inverse relation-

ship between obesity and OR of suicidal behaviour in

Figure 1 Prevalence rate of suicide ideation and attempts by obesity level (A) overall, (B) among men and (C) among women.
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the older age group remains to be established. It might
be partly explained by Korean society’s higher tolerance
for overweight or obesity among aged women. It has
been reported that white women consistently report
higher body dissatisfaction than do black women, regard-
less of the severity of obesity; this trend is explained by dif-
ferences in social acceptance.47 48 In a simple conjecture,
low social stress regarding being overweight or obese
among aged Korean women might potentiate the protect-
ive physiological features of obese people, such as
increased serum levels of free fatty acid and its link to
central serotonin.49 50 In biological psychiatry, the most
replicated finding is a low and experimentally lowered
central serotonin and its linkage with increased suicide,

aggression and reduced harm avoidance. In obese people,
the insulin resistance syndrome is associated with
increased blood level of free fatty acids, which compete
with tryptophan for binding to serum albumin. As a
result, increased unbound tryptophan in the blood could
easily penetrate the blood brain barrier, which is the rate-
limiting step of serotonin synthesis, and result in increased
central synthesis of serotonin. Increased central serotonin
synthesis might be related to the protective effects on the
risk of suicidal behaviour. Similarly, some researchers have
reported that postmenopausal women with a higher BMI
obtained lower scores on depressive symptoms.51

In our study, suicidal behaviours were associated with
sociodemographic variables such as the family

Table 2 Association between obesity and suicidal ideation or suicide attempt by gender

Suicidal ideation Suicidal attempt

Women Men Women Men

Variables OR 95% CI OR 95% CI OR 95% CI OR 95% CI

BMI

Underweight 1.24 1.06 to 1.45 1.21 0.93 to 1.56 0.99 0.49 to 2.01 1.70 0.77 to 3.74

Normal weight 1 1 1 1

Overweight 0.95 0.86 to 1.05 0.89 0.78 to 1.03 0.76 0.50 to 1.16 0.97 0.61 to 1.55

Obese 0.94 0.85 to 1.04 0.87 0.76 to 1.00 0.81 0.56 to 1.17 0.69 0.43 to 1.11

Severely obese 1.27 1.06 to 0.52 1.11 0.80 to 1.53 1.53 0.91 to 2.56 0.30 0.04 to 2.16

Age (years)

18–29 1 1 1 1

30–39 0.89 0.74 to 1.07 1.61 1.22 to 2.12 0.77 0.36 to 1.62 1.79 0.55 to 5.88

40–49 0.92 0.76 to 1.11 1.93 1.42 to 2.61 1.19 0.56 to 2.53 2.42 0.81 to 7.22

50–59 0.71 0.57 to 0.89 2.01 1.47 to 2.77 0.38 0.17 to 0.86 1.43 0.44 to 4.64

≥60 0.77 0.61 to 0.96 1.76 0.26 to 2.46 0.22 0.09 to 0.54 0.91 0.26 to 3.12

Smoking status

None 1 1 1 1

Current smoker 1.98 1.76 to 2.22 0.75 0.65 to 0.86 3.36 2.44 to 4.63 0.84 0.49 to 1.44

Ex-smoker 1.37 1.11 to 1.69 0.69 0.59 to 0.81 1.45 0.71 to 2.95 1.29 0.77 to 2.17

Marital status

Single 1 1 1 1

Married 0.75 0.62 to 0.90 0.51 0.40 to 0.64 0.58 0.28 to 1.17 0.46 0.21 to 1.01

Divorced/widowed/separated 0.92 0.75 to 1.13 0.95 0.72 to 1.27 0.78 0.36 to 1.67 1.11 0.46 to 2.68

Education

Elementary school degree or less 1 1 1 1

Middle school degree 0.65 0.57 to 0.75 0.67 0.56 to 0.80 0.48 0.29 to 0.79 0.89 0.53 to 1.48

High school degree 0.54 0.47 to 0.61 0.56 0.48 to 0.66 0.30 0.18 to 0.49 0.31 0.18 to 0.54

Bachelor’s degree or more 0.45 0.38 to 0.53 0.49 0.40 to 0.59 0.18 0.10 to 0.34 0.12 0.05 to 0.33

House income

Low income 1 1 1 1

Mid-lower income 0.79 0.72 to 0.88 0.78 0.68 to 0.90 0.61 0.42 to 0.90 0.51 0.30 to 0.87

Mid-upper income 0.72 0.64 to 0.81 0.58 0.49 to 0.69 0.66 0.44 to 1.00 0.50 0.28 to 0.88

High income 0.57 0.50 to 0.64 0.53 0.44 to 0.64 0.25 0.14 to 0.45 0.52 0.27 to 0.97

Disease

None 1 1 1 1

Hypertension 0.96 0.87 to 1.05 0.97 0.86 to 1.09 0.72 0.51 to 1.03 1.22 0.79 to 1.89

Diabetes 1.05 0.93 to 1.19 1.13 0.96 to 1.33 1.20 0.78 to 1.84 1.01 0.57 to 1.80

Dyslipidaemia 1.08 0.99 to 1.17 1.09 0.97 to 1.23 1.00 0.71 to 1.41 1.04 0.66 to 1.61

Coronary heart disease 1.53 1.23 to 1.90 1.59 1.22 to 2.08 2.21 1.13 to 4.35 2.37 1.08 to 5.19

Stroke 1.64 1.31 to 2.05 1.70 1.29 to 2.24 1.04 0.43 to 2.52 1.58 0.72 to 3.51

Osteoarthritis 1.30 1.19 to 1.43 1.52 1.25 to 1.85 2.33 1.65 to 3.30 3.36 1.99 to 5.69

Depression 3.16 2.77 to 3.61 5.35 4.01 to 7.14 7.72 5.59 to 10.66 8.18 4.70 to 14.24

BMI, body mass index.
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environment (eg, marital status), educational level and
household income level, as well as medical variables
such as comorbidities. Among these, there was a discern-
ible inverse link between OR of suicidal behaviour, edu-
cational and household income levels. Our results were
consistent with those of previous Korean studies and
those conducted in western countries.24 52 Regarding
smoking status, current smokers in women showed statis-
tically significant associations with suicide behaviours
similar to that of a previous study.5 However, smoking in
men showed quite a different pattern. Current smokers
in men exhibited reduced OR of suicide ideation with
statistical significance even though the statistical associ-
ation was not existed for suicide attempts. Further
research on the sex difference in relationship between
smoking and suicide behaviour would be required.
Some medical comorbidities were also related to an

elevated OR of suicidal behaviour in Korea. Coronary
heart disease (MI, AP) and osteoarthritis were linked to
a high OR of suicidal behaviour, whereas dyslipidaemia
and stroke were associated with an elevated OR of suicide
ideation, but not suicide attempts. However, hypertension
and diabetes were not associated with suicidal behaviour.
Generally, psychological disorders and multiple illnesses
reportedly have a strong association with the risk of
suicide.7 8 14 Specifically, chronic pain with high recur-
rence and ambiguous diagnoses has also been associated
with an elevated risk of suicide.9 11–13 Similarly, in our
study, regardless of sex, people with depression exhibited
the highest ORs of suicide ideation and attempts. In the
same context, people with osteoarthritis showed elevated
ORs of suicide attempts in men and women.

Our study has obvious limitations. First, the nature of
cross-sectional design used in our study entails a meas-
urement bias because BMI was measured at the time of
recruitment while suicide behaviour was a retrospective
recollection of thought and acts within the previous
year. Therefore, we could not test for causal inferences
regarding the development of suicidal behaviours and
obesity over time. Second, we used suicidal behaviours
(ie, suicide ideation and suicide attempts) only in the
analysis. Therefore, the association between obesity and
completed suicide could not be elucidated. Especially,
due to the limitation of general population-based survey,
the definition of suicide attempts was presented with a
general terms to the respondents, therefore suicide
attempts in our study inevitably include the cases of self-
injury related with certain psychiatric disorders such as
borderline personality disorder. Third, we could not
describe and adjust the comorbid psychiatric disorders
such as anxiety, eating disorders and borderline person-
ality disorder due to lack of data. Fourth, we conducted
the subgroup analysis by sex and age level. It might
weaken the statistical significance due to the small
sample size. Finally, the data in our study were collected
through face-to-face interviews; therefore, interviewer
bias could not be excluded.
Although our study has several limitations, it made

several meaningful findings. First, we found that the
association between obesity and suicidal behaviour
among Korean women varies according to age range in
a given population. There are few studies indicating this
association according to age range, especially in Asian
countries. Second, the different results obtained among
women according to age range, particularly the low risk
of suicidal behaviour among severely obese women in
the older age group, highlighted the importance of con-
sidering the age range when investigating the correlation
between obesity and suicidal behaviour among women.
A subgroup analysis of age groups may be required.
Despite previous studies, whether the obesity and

suicide are independently associated or not is still unclear.
Meanwhile, obesity and suicide have become a major issue
on public health throughout the world. From a practical
point of view, it seems that further researches on a discov-
ery of specific conditions, which could amplify the risk of
suicide in obese people, are necessary in different
cultures.

CONCLUSIONS
The association between obesity and suicidal behaviour
exhibited a different pattern by sex and age in South
Korea. In particular, severely obese women aged
<50 years were at a high tendency of experiencing sui-
cidal behaviour, such as suicide ideation and attempts.
Our study results highlighted the importance of priori-
tising obesity management among young women within
public health in Korea. Furthermore, our study results
may prove helpful to other Asian countries with a

Table 3 Association between obesity and suicidal

ideation or suicide attempt by age group in women

Suicidal ideation Suicidal attempt

Age group OR 95% CI OR 95% CI

<30 years old

Underweight 0.94 0.70 to 1.24 1.00 0.28 to 3.65

Normal weight 1 1

Overweight 1.16 0.84 to 1.59 1.90 0.64 to 5.64

Obesity 1.04 0.75 to 1.46 0.62 0.10 to 3.79

Severe obesity 2.30 1.36 to 3.89 1.22 0.43 to 3.48

30–49 years old

Underweight 1.69 1.30 to 2.20 0.31 0.04 to 2.35

Normal weight 1 1

Overweight 1.01 0.85 to 1.20 0.58 0.27 to 1.24

Obesity 1.09 0.90 to 1.31 0.82 0.40 to 1.67

Severe obesity 1.62 1.21 to 2.16 3.07 1.50 to 6.31

≥50 years old

Underweight 1.30 0.96 to 1.76 1.98 0.72 to 5.44

Normal weight 1 1

Overweight 0.87 0.76 to 0.99 0.69 0.40 to 1.20

Obesity 0.85 0.75 to 0.96 0.78 0.49 to 1.22

Severe obesity 0.91 0.72 to 1.17 0.57 0.20 to 1.64

Adjusted for age, smoking status, education, marital status,
education, house income and concomitant disease (hypertension,
diabetes, dyslipidaemia, coronary heart disease, stroke,
osteoarthritis and depression).
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similar culture in relation to gender and relatively low
prevalence of obesity, such as that in South Korea, in
setting up the health agenda.
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