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Background: This study explores the correlation among obesity, suicide plans, and suicide attempts in adults over 19
years of age in South Korea.
Methods: The study used data from adults who had participated in the 2018 Korea National Health and Nutrition Examination Survey. Obesity was defined as having a body mass index of ≥25 kg/m2. To identify differences between the
characteristics of those who had reported suicide plans and attempts, a complex sample chi-square test was conducted. To analyze the effect of obesity on suicide plans and attempts, a logistic regression analysis was performed.
Results: There was no significant difference in the rate of suicide plans in one year between obese and non-obese
groups; however, the rate of actual suicide attempts was significantly high in the obese group (p<0.050). After correcting for variables that were significantly different between the groups, obesity was found to have no significant effect on suicide plans but was linked to a significant increase in suicide attempts (odds ratio=3.355, p=0.008).
Conclusion: Obesity was found to have no effect on the suicide planning rate; however, the probability of a suicide
attempt was high in obese adults.
Keywords KNHANES; Obesity; Suicide; Suicidal attempt

INTRODUCTION
Obesity is defined as the state of having accumulated
excess levels of fat in the body. As there are no methods
to accurately measure and evaluate the amount of fat in
the body, the body mass index (BMI) is used as an indirect evaluation method. BMI is defined as a person’s
weight (kg) divided by the square of their height (m 2).
According to the criteria set by the World Health Orga-

nization, BMI can be divided into five categories: underweight (BMI <18.5 kg/m 2), normal weight (BMI 18.524.9 kg/m 2), overweight (BMI 25-29.9 kg/m 2), obesity
stage one (BMI 30-34.9 kg/m2), obesity stage two (BMI
35-39.9 kg/m 2), and obesity stage three (BMI ≥40.0 kg/
m 2). As the prevalence of obesity-related diseases doubles at a BMI of 25 kg/m2 in South Korea, different standards from those in Western countries are used to divide
BMI into five stages: underweight (BMI <18.5 kg/m 2),
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normal weight (BMI 18.5-23 kg/m 2), overweight (BMI
23-24.9 kg/m 2), obesity stage one (BMI 25-29.9 kg/m 2),
obesity stage 2 (BMI 30-34.9 kg/m 2), and obesity stage 3
(BMI ≥35.0 kg/m2) [1].
The prevalence of obesity and overweight has doubled
since 1980 worldwide, and approximately a third of the
world’s population are currently classified as overweight
or obese [2]. Due to the westernization of diets in South
Korea, the prevalence of obesity has gradually increased
from 29.7% in 2009 to 32.4% in 2015 [3]. Obesity is also
associated with physical ailments such as high blood
pressure, dyslipidemia, diabetes, coronary artery disease, and stroke [4]; furthermore, there is evidence of
relationships between obesity and mental illness [5], but
the mechanisms remain unclear.
Suicide is defined as the act of an individual intentionally ending their own life. It is a significant issue around
the world and affects society at the public health, community, individual, and familial levels. Well-known risk
factors for suicide include demographic factors such as
individual vulnerability due to medical mental health
disorders and substance abuse, low social support system, marital status, employment status, stress, and sex
[6-9]. Potential risk factors include biological indicators
such as blood cholesterol levels and anthropometric
measurements such as body weight; however, the correlation between suicide and obesity remains unclear [10].
Several previous studies have shown a positive relationship between obesity and suicide [11-14]; however,
other studies have shown an inverse association [15-17].
Both obesity and suicide are public health issues that
have recently attracted interests, and it is important to
clarify the relationship between the two to establish
health policies for suicide prevention.
This study intended to explore the correlation between
obesity and suicide plans and attempts in adults over the
age of 19 in South Korea using the 2018 Korea National
Health and Nutrition Examination Survey results.

MATERIALS AND METHODS
1. Method
This study was conducted using data from the 2018
Korea National Health and Nutrition Examination Survey. The Korea National Health and Nutrition Examination Survey is a statutory survey on health behaviors,
www.moodandemotion.org

prevalence of chronic diseases, and food and nutrition
intake conducted in accordance with the National Health
Promotion Act. Each survey from the first (1998) to the
third (2005) was conducted every three years; subsequently, it was reorganized into a year-round survey system and has been conducted every year from the fourth
survey (2007-2009) to present. This study used the original data from the 7th Korea National Health and Nutrition Examination Survey of the third year conducted in
2018.
The Korea National Health and Nutrition Examination Surveys are conducted with the approval of the Research Ethics Review Committee of the Korea Centers
for Disease Control and Prevention, and the results of
the survey are announced through the distribution of
press releases, publication of statistics, and disclosure
of raw data from December of the following year. The
Korea Centers for Disease Control and Prevention only
provides de-identified data to ensure individuals cannot
be identified. When weights were used in the process of
analyzing data from Korea National Health and Nutrition Examination Surveys, inclusion errors due to differences in the number of households and population
between the time of sample design and survey, unequal
sampling ratio, and non-response error from non-participants were corrected to improve the representativeness
and accuracy of estimates related to health behaviors,
prevalence of chronic diseases, and food and nutritional
intake of the people of South Korea.
In 2018, 10,453 people were surveyed, of whom 7,992
were engaged as participants of this study, and the participation rate was 76.5%. The original data consisted of
a health survey, examination survey, and nutrition survey, and this study utilized the results of the health survey and examination survey. The health survey included
interviews and self-reporting surveys, and the examination included physical measurements, blood pressure and
pulse measurements, and blood and urine test results.
This study was conducted after obtaining approval from
the Inje University Haeundae Paik Hospital Institutional
Review Board (IRB NO. 2020-04-006). This study was
exempted from obtaining written informed consent.

2. Participants
From a total of 7,992 samples, 6,489 participants were
extracted, excluding 1,503 participants under the age of
19. After further excluding 1,408 participants with miss-
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ing values regarding the main variable, 5,081 participants were included as subjects in this study (Fig. 1).

3. Research variables
This study aimed to verify the effect of obesity on
suicide plans and attempts. Therefore, obesity, suicide
plans in the one year, and suicide attempts in the one
year were used as variables, and general characteristics
and health-related characteristics were used included
as confounding variables. Suicide plans in one year and
suicide attempts in one year, which were the dependent
variables, were classified as ‘yes’ or ‘no’ depending on
whether they were reported by study subjects. Obesity,
an independent variable, was classified as ‘BMI ≥25’
or ‘BMI <25.’ As the number of subjects who reported
suicide plans or attempts was minimal, there were many
groups in which there were fewer than five subjects with
suicide plans or attempts in cross-analysis when the
results were subdivided to include underweight participants. Therefore, subjects were classified as ‘BMI ≥25’
or ‘BMI <25.’ In terms of age, subjects were divided
into groups of 19-29 years of age, 30-39 years of age,
40-49 years of age, 50-59 years of age, 60-69 years of
age, and ≥70 years of age, and sex was divided into male
and female. Educational background was classified as
high school graduate or lower and university graduate
or higher, and marital status was divided into married
and unmarried. Employment status was classified as
employed and unemployed, and the household income
was classified as low if it was in the first or second
quartile and high group if it was in the third or fourth
quartile of incomes. Alcohol consumption was divided
into drinkers and non-drinkers according to whether

KNHANES 2018 data
(n=7,992)
Age <19
(n=1,503)
Age >19
(n=6,489)
Samples with missing value
(n=1,408)
Subject of this study
(n=5,081)

participants drank more than once a month, and smoking was divided into smokers and non-smokers according to whether they had smoked more than five packs in
their lifetime. Physical activity was categorized into ‘yes’
or ‘no’ groups based on strength training. Presence of
hypertension, diabetes, dyslipidemia, stroke, myocardial
infarction and angina, thyroid disease, cancer, depression, renal failure, and cirrhosis were classified as yes
or no according to the diagnosis from a doctor. Major
health-related variables were also included as correction
variables. Systolic blood pressure, diastolic blood pressure, fasting blood glucose, glycated hemoglobin, triglycerides, high-density lipoprotein (HDL) cholesterol,
high-sensitivity C-reactive protein (hsCRP), and the
total score of the Patient Health Questionnaire-9 (PHQ9), a depressive screening tool, were used in this study.

4. Analysis method
As the Korea National Health and Nutrition Examination Survey was performed using a two-stage stratified random sampling design and not a simple random
sample design, the contents of the complex sampling
should be reflected when the analyzing data. Therefore,
in this study, a complex sample analysis was conducted
by reflecting the weight, enumeration district, and variance estimation. The summary of the complex sample
analysis method conducted for this study is as follows.
First, a complex sample χ2 test was conducted to identify the general and health-related characteristics of
participants according to obesity, and to verify the difference between suicide plans and attempts according to
the general characteristics and health-related characteristics of participants.
Second, analysis of variance was conducted using a
general linear model to verify the difference in healthrelated variables according to obesity status, suicide
plans, and suicide attempts.
Third, a logistic regression analysis was performed
to confirm the effect of obesity on suicide plans and
attempts, and to verify the factors influencing suicide
plans and attempts.
The IBM SPSS Statistics for Windows, Version 25.0
(IBM Co., Armonk, NY, USA) was used for statistical
analyses, and statistical significance was determined
based on the significance level of 0.050.

Fig. 1. Flowchart of study subject selection. KNHANES, Korea
National Health and Nutrition Examination Survey.
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Table 1. Comparison of general characteristics and health-related characteristics between obese and non-obese participants
Variable

Obese (n=1,874)

Non-obese (n=3,207)

Total (n=5,081)

χ2

17.177

0.042

102.064

<0.001

0.199

0.666

8.933

0.041

4.217

0.090

0.644

0.546

7.719

0.022

34.541

<0.001

3.896

0.131

105.301

<0.001

17.043

<0.001

49.239

<0.001

2.444

0.106

3.437

0.063

p-value

General characterstics
Age (y)
19–29

159 (8.5)

394 (12.3)

553 (10.9)

30–39

291 (15.5)

465 (14.5)

756 (14.9)

40–49

361 (19.3)

597 (18.6)

958 (18.9)

50–59

357 (19.1)

655 (20.4)

1,012 (19.9)

60–69

366 (19.5)

569 (17.8)

935 (18.4)

≥70

340 (18.1)

527 (16.4)

867 (17.0)

Male

996 (53.1)

1,303 (40.6)

2,299 (45.2)

Female

878 (46.9)

1,904 (59.4)

2,782 (54.8)

Sex

Education
≥College

668 (35.6)

1,248 (38.9)

1,916 (37.7)

1,206 (64.4)

1,959 (61.1)

3,165 (62.3)

1,609 (85.9)

2,647 (82.5)

4,256 (83.8)

265 (14.1)

560 (17.5)

825 (16.2)

Yes

1,219 (65.0)

2,017 (63.0)

3,236 (63.7)

No

655 (35.0)

1,190 (37.0)

1,845 (36.3)

High

1,044 (55.7)

1,895 (59.1)

2,939 (57.8)

Low

830 (44.3)

1,312 (40.9)

2,142 (42.1)

Yes

1,069 (57.0)

1,708 (53.3)

2,777 (54.7)

No

805 (43.0)

1,499 (46.7)

2,304 (45.3)

Yes

820 (43.8)

1,176 (36.7)

1,996 (39.3)

No

1,054 (56.2)

2,031 (63.3)

3,085 (60.7)

Yes

422 (22.5)

807 (25.2)

1,229 (24.2)

No

1,452 (77.5)

2,400 (74.8)

3,852 (75.8)

≤High school
Marriage
Married
Single
Occupation

Household income

Health-realted characterstics
Drinking

Smoking

Exercise

Hypertension
Yes

646 (34.5)

633 (19.7)

1,279 (25.2)

No

1,228 (65.5)

2,574 (80.3)

3,802 (74.8)

Diabetes mellitus
Yes

229 (12.2)

No

1,645 (87.8)

243 (7.6)

472 (9.3)

2,964 (92.4)

4,609 (90.7)

Dyslipidemia
Yes

476 (25.4)

525 (16.4)

1,001 (19.7)

No

1,398 (74.6)

2,682 (83.6)

4,080 (80.3)

Stroke
Yes
No

53 (2.8)
1,821 (97.2)

64 (2.0)
3,143 (98.0)

117 (2.3)
4,964 (97.7)

Cardiovascular disease
Yes
No

www.moodandemotion.org

70 (3.7)
1,804 (96.3)

75 (2.3)
3,132 (97.7)

145 (2.9)
4,936 (97.1)
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Table 1. Continued
Variable

Obese (n=1,874)

Non-obese (n=3,207)

Total (n=5,081)

χ2
1.119

0.385

3.585

0.056

0.517

0.371

0.391

0.493

p-value

Thyroid disease
Yes

64 (3.4)

No

1,810 (96.6)

131 (4.1)

195 (3.8)

3,076 (95.9)

4,886 (96.2)

157 (4.9)

235 (4.6)

3,050 (95.1)

4,846 (95.4)

Depressive disorder
Yes

78 (4.2)

No

1,796 (95.8)

Renal failure
Yes

3 (0.2)

No

8 (0.2)

1,871 (99.8)

11 (0.2)

3,199 (99.8)

5,070 (99.8)

Liver cirrhosis
Yes

5 (0.3)

No

17 (0.5)

1,869 (99.7)

22 (0.4)

3,190 (99.5)

5,059 (99.6)

Values are presented as number (%).

Table 2. Comparison of health-related variables between obese and non-obese participants
Variable

Obese (n=1,874)

Non-obese (n=3,207)

Total (n=5,081)

F

p-value

Systolic blood pressure

122.15±0.50

115.44±0.40

117.95±0.37

168.154

<0.001

Diastolic blood pressure
Blood glucose
HbA1c
Triglyceride
HDL cholesterol

79.37±0.31

74.64±0.24

76.41±0.22

177.299

<0.001

105.42±0.65

98.05±0.45

100.81±0.40

99.396

<0.001

5.82±0.02

5.60±0.02

5.68±0.02

65.035

<0.001

171.28±4.29

120.99±2.19

139.83±2.12

106.717

<0.001

46.53±0.30

52.96±0.34

50.55±0.27

257.083

<0.001

hsCRP

1.45±0.05

0.91±0.03

1.11±0.03

73.734

<0.001

PHQ-9 score

2.25±0.11

2.32±0.07

2.29±0.07

0.328

0.567

Values are presented as mean±standard deviation.
HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; hsCRP, high sensitivity C-reactive protein; PHQ-9, Patient Health
Questionnaire-9.

RESULTS
1. Characteristics of the participants in relation
to obesity
A complex sample χ2 test was conducted to identify
the general characteristics and health-related characteristics of the study subjects and confirm the relationship
between general characteristics, helath-related characteristics and obesity (Table 1). There were significant
differences in age, sex, and marital status between the
obese and non-obese groups (p<0.050). The proportion
of obese individuals was relatively low for those in their
twenties and relatively high for those in their thirties. A
greater proportion of men were obese than women, and
more individuals who were married were obese than
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those who were unmarried. There were significant differences in the prevalence of alcohol, smoking, hypertension, diabetes, and dyslipidemia in relation to obesity
(p<0.050). The alcohol consumption rate and smoking
rate was also higher in the obese group. The prevalence
of hypertension, diabetes, and dyslipidemia was higher
in the obese group. An analysis of variance was conducted on the complex sample using a general linear
model to identify health-related variables that were significantly different according to obesity status (Table 2).
As a result, all health-related variables showed significant differences in relation to obesity (p<0.010) except
for total PHQ-9 score. Blood pressure, fasting blood
glucose, glycated hemoglobin, triglyceride, and hsCRP
were all higher in the obese group, and HDL cholesterol
was lower in the obese group.
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2. Suicide plans and attempts in one year in
relation to obesity
A χ2 test was conducted to verify the difference between suicide plans and attempts in one year in relation
to obesity (Table 3). As a result, there was no significant
difference in suicide plans throughout one year in relation to obesity, but there was a significant difference
in suicide attempts throughout one year in relation to
obesity (p<0.050). The suicide attempt rate was 0.5% in
the non-obese group and 0.9% in the obese group, which
was significantly higher.

3. Suicide plans and attempts in one year in
relation to the characteristics of participants
The χ2 test was conducted to verify the difference between suicide plans and attempts in one year according
to the general characteristics and health-related characteristics of the study subjects (Table 4). As a result, the
rate of suicide plans in one year showed significant differences according to education level, employment status, and household income, and rate of suicide attempts
in one year showed significant differences according
to sex and employment status (p<0.050). The suicide
planning rate was relatively higher for those with an
education level of high school graduates or lower than
for those with a college degree or higher, and the rate
was also higher for the unemployed and those with low
household incomes. The suicide attempt rate was higher
for women than men, and higher in the unemployed.
Suicide plans in one year was significantly different
according to the presence of stroke, heart disease, depression, and cirrhosis, and suicide attempts in one year
was significantly different according to the presence of
diabetes, stroke, and depression (p<0.050). The suicide
planning rate was higher in participants with stroke,

heart disease, depression, and cirrhosis. The suicide attempt rate was lower in those with diabetes, and higher
in participants with stroke and depression. An analysis
of variance was conducted using the complex sample
general linear model to verify whether health-related
variables showed significant differences in relation to
suicide plans and attempts (Table 5). The PHQ-9 score
was significantly different between those with a suicide
plan and those without; similarly, the PHQ-9 score was
significantly different between those with a suicide attempt and those without (p<0.050). In the PHQ-9, there
was a higher rate of presence of suicide plans and attempts than the absence of suicide plans or attempts.

4. Effects of obesity on suicide plans and
attempts in one year
A Complex sample logistic regression analysis was
conducted to verify the effect of obesity on suicide plans
and suicide attempts in one year (Table 6). Variables that
showed a significant difference with respect to suicide
plans were entered as correction variables. As a result,
obesity did not have a significant effect on suicide planning in one year; in terms of correction variables, it
education level, depression prevalence, and PHQ-9 score
had a significant effect on suicide planning. In terms of
education level, those with a college degree or higher
were less likely to plan suicide (odds ratio [OR], 0.313;
p=0.017), and participants with depression were more
likely to plan suicide than those without depression
(OR, 2.314; p=0.045). The probability of suicide planning increased with a higher PHQ-9 score (OR, 1.222;
p<0.001). Variables that previously showed significant
differences with respect to suicide attempts in one year
were entered as correction variables. As a result, obesity
had a significant effect on suicide attempts; according to
the correction variables, diabetes and PHQ-9 had a sig-

Table 3. Comparison of suicide plans and attempts between obese and non-obese participants
Variable

Obese (n=1,874)

Non-obese (n=3,207)

Total (n=5,081)

χ2

p-value

1.660

0.259

6.864

0.017

Suicide plan
Yes
No

34 (1.8)
1,840 (98.2)

45 (1.4)
3,162 (98.6)

79 (1.6)
5,002 (98.4)

Suicide attempt
Yes
No

17 (0.9)
1,857 (99.1)

15 (0.5)
3,192 (99.5)

32 (0.6)
5,049 (99.4)

Values are presented as number (%).
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Table 4. Comparison of suicide plans and attempts according to general characteristicsand health-related characteristics
Variable

Suicide plan
Yes

No

19–29

6 (1.1)

547 (98.9)

30–39

5 (0.7)

751 (99.3)

χ2 (p)

Suicide attempt
Yes

No

3 (0.5)

550 (99.5)

6 (0.8)

750 (99.2)

χ2 (p)

General characteristics
Age (y)
9.322 (0.137)

40–49

11 (1.0)

947 (98.9)

6 (0.6)

952 (99.4)

50–59

14 (1.4)

998 (98.6)

8 (0.8)

1,004 (99.2)

60–69

23 (2.5)

912 (97.5)

5 (0.5)

930 (99.5)

≥70

20 (2.3)

847 (97.7)

4 (0.5)

863 (99.5)

Male

31 (1.3)

2,268 (98.7)

Female

48 (1.7)

2,734 (98.3)

1.321 (0.880)

Sex
2.604 (0.113)

7 (0.3)

2,292 (99.7)

25 (0.9)

2,757 (99.1)

5.327 (0.027)

Education
≥College

7 (0.4)

1,909 (99.6)

72 (2.3)

3,093 (97.7)

70 (1.6)

4,186 (98.4)

9 (1.1)

816 (99.0)

Yes

41 (1.3)

3,195 (98.7)

No

38 (2.1)

1,807 (97.9)

High

26 (0.9)

2,913 (99.1)

Low

53 (2.5)

2,089 (97.5)

Yes

38 (1.4)

2,739 (98.6)

No

41 (1.8)

2,263 (98.2)

Yes

39 (2.0)

1,957 (98.0)

No

40 (1.3)

3,045 (98.7)

Yes

17 (1.4)

1,212 (98.6)

No

62 (1.6)

3,790 (98.4)

Yes

33 (2.6)

1,246 (97.4)

No

46 (1.2)

3,756 (98.8)

Yes

13 (2.8)

459 (97.2)

No

66 (1.4)

4,543 (98.6)

≤High school

18.189 (0.001)

5 (0.3)

1,911 (99.7)

27 (0.9)

3,138 (99.1)

26 (0.6)

4,230 (99.4)

6 (0.7)

819 (99.3)

16 (0.5)

3,220 (99.5)

16 (0.9)

1,829 (99.1)

12 (0.3)

2,927 (99.7)

20 (0.9)

2,122 (99.1)

15 (0.5)

2,762 (99.5)

17 (0.7)

2,287 (99.3)

14 (0.7)

1,982 (99.3)

18 (0.6)

3,067 (99.4)

3.245 (0.078)

Marriage
Married
Single

0.616 (0.525)

0.617 (0.548)

Occupation
6.586 (0.009)

3.765 (0.039)

Household income
13.656 (0.001)

2.319 (0.133)

Health-related characteristics
Drinking
0.170 (0.708)

0.014 (0.905)

Smoking
3.914 (0.060)

0.849 (0.424)

Exercise
0.005 (0.947)

6 (0.5)

1,223 (99.5)

26 (0.7)

3,826 (99.3)

0.055 (0.829)

Hypertension
2.770 (0.070)

9 (0.7)

1,270 (99.3)

23 (0.6)

3,779 (99.4)

2 (0.4)

470 (99.6)

30 (0.7)

4,579 (99.3)

0.204 (0.552)

Diabetes mellitus
1.629 (0.150)

1.335 (0.003)

Dyslipidemia
Yes

22 (2.2)

979 (97.8)

No

57 (1.4)

4,023 (98.6)

0.944 (0.298)

6 (0.6)

995 (99.4)

26 (0.6)

4,054 (99.4)

0.221 (0.546)

Stroke

30

Yes

8 (6.8)

109 (93.2)

No

71 (1.4)

4,893 (98.6)

8.933 (<0.001)

4 (3.4)

113 (96.6)

28 (0.6)

4,936 (99.4)

7.245 (0.001)
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Table 4. Continued
Suicide plan

Variable

Yes

No

χ2 (p)

Suicide attempt
Yes

No

χ2 (p)

Cardiovascular disease
Yes

7 (4.8)

138 (95.2)

No

72 (1.5)

4,864 (95.5)

3.926 (0.030)

3 (2.0)

142 (98.0)

29 (0.6)

4,907 (99.4)

1.811 (0.124)

Thyroid disease
Yes

4 (2.1)

191 (97.9)

No

75 (1.5)

4,811 (98.5)

0.143 (0.663)

1 (0.5)

194 (99.5)

31 (0.6)

4,855 (99.4)

0.099 (0.659)

Depressive disorder
Yes

20 (8.5)

215 (91.5)

No

59 (1.2)

4,787 (98.8)

63.263 (<0.001)

9 (3.8)

226 (96.2)

23 (0.5)

4,823 (99.5)

23.807 (<0.001)

Renal failure
Yes

0 (0.0)

No

79 (1.6)

11 (100.0)

0.077 (0.758)

4,991 (98.4)

0 (0.0)
32 (0.3)

11 (100.0)

0.032 (0.841)

5,038 (99.4)

Liver cirrhosis
Yes

1 (4.5)

21 (95.5)

No

78 (1.5)

4,981 (98.5)

24.867 (<0.001)

0 (0.0)
32 (0.6)

22 (100.0)

0.085 (0.813)

5,027 (99.4)

Values are presented as number (%).

Table 5. Comparison of health-related variables according to the presence of suicide plans and attempts
Variable

Suicide plan
Yes

No

Systolic blood pressure

118.12±1.98

117.95±0.37

Diastolic blood pressure

74.81±1.15

76.43±0.22

109.47±4.65
5.94±0.16

F (p)

Suicide attempt

F (p)

Yes

No

0.008 (0.929)

115.67±2.60

117.96±0.37

1.929 (0.166)

76.67±2.11

76.41±0.22

0.016 (0.900)

100.72±0.41

3.431 (0.065)

100.92±4.50

100.81±0.41

0.001 (0.981)

5.68±0.02

2.794 (0.096)

5.69±0.10

5.68±0.02

0.009 (0.926)

143.23±13.48

139.79±2.13

0.063 (0.801)

141.05±18.35

139.83±2.13

0.004 (0.947)

50.99±1.69

50.55±0.27

0.068 (0.794)

54.47±3.03

50.53±0.27

1.665 (0.198)

hsCRP

1.71±0.32

1.11±0.03

3.481 (0.063)

1.36±0.35

1.11±0.03

0.474 (0.492)

PHQ-9 score

9.10±1.07

2.22±0.07

40.956 (<0.001)

9.59±1.56

2.26±0.07

22.081 (<0.001)

Blood glucose
HbA1c
Triglyceride
HDL cholesterol

0.784 (0.377)

Values are presented as mean±standard deviation.
HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; hsCRP, high sensitivity C-reactive protein; PHQ-9, Patient Health
Questionnaire-9.

nificant effect on suicide attempts. In the case of obesity,
the probability of suicide attempt was estimated to be
approximately 3.355 times higher (OR, 3.355; p=0.008),
but the probability of suicide attempt in diabetic patients
was rather low (OR, 0.068; p=0.001). In addition, higher
PHQ-9 scores were related to a higher probability of suicide attempts (OR, 1.223; p<0.001).
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DISCUSSION
This study investigated the relationship between obesity and suicide plans and attempts in the general adult
population in South Korea using original data from the
Korea National Health and Nutrition Examination Survey and corrected the results based on control variables
in reference to the original data.
Obesity did not significantly affect suicide planning,
but there was a significant difference in suicide attempts
(p<0.050). Even after corrections were made for demographic factors, hematologic factors, and underlying
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Table 6. Effect of factors on suicide plans and suicide attempts
Variable

OR

95% CI

p-value

Yes

1.560

0.853–2.854

0.148

No

1.000
0.121–0.813

0.017

0.596–2.337

0.634

0.357–1.191

0.163

0.496–3.758

0.545

0.659–6.152

0.218

1.018–5.256

0.045

0.524–131.460

0.133

Suicide plan
Obesity

Education
≥College

0.313

≤High school

1.000

Occupation
Yes

1.180

No

1.000

Household income
High

0.652

Low

1.000

Stroke
Yes

1.366

No

1.000

Cardiovascular disease
Yes

2.014

No

1.000

Depressive disorder
Yes

2.314

No

1.000

Liver cirrhosis
Yes

8.299

No

1.000

PHQ-9

1.222

1.164–1.282l

<0.001

Yes

3.355

1.377–8.174

0.008

No

1.000
0.205–1.306

0.162

0.408–1.885

0.736

0.013–0.351

0.001

0.745–13.091

0.119

0.515–5.097

0.409

1.150–1.300

<0.001

Suicide attempt
Obesity

Sex
Male

0.517

Female

1.000

Occupation
Yes

0.877

No

1.000

Diabetes melitus
Yes

0.068

No

1.000

Stroke
Yes

3.124

No

1.000

Depressive disorder
Yes

1.620

No

1.000

PHQ-9

1.223

OR, odds ratio; CI, confidence interval; PHQ-9, Patient Health
Questionnaire-9.
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diseases, people with obesity were three times more
likely to attempt suicide than people without obesity (OR,
3.355; p=0.008). Such results support the results from
international studies that showed a positive link between
obesity and suicide [11-14].
This study classified obesity based on a BMI of 25 kg/m2,
and those below a BMI of 25 kg/m 2 were classified as
controls, with underweight individuals not separately
classified. Therefore, since underweight individuals
were included in the control category, it is difficult to interpret that people who are simply obese are more likely
to commit suicide.
According to recent studies, the possibility that there
is a U-shaped association between BMI and psychological distress has been continuously raised, and such association has been confirmed in previous studies in Korea
[18]. On the contrary, a representative study in Germany
found that obese people had higher levels of depression and anxiety than overweight and normal weight,
U-shaped model between the BMI-classes, depression,
anxiety couldn’t be confirmed [19]. In a situation where
the possibility of such a U-shaped association is raised,
the limitation of this study is that the category of underweight is not specified separately, but the strength of this
study is that it shows that there is a strong association
between obesity and suicide.
According to the results of a study conducted in South
Korea, rates of suicide attempt were significantly higher
in those who were underweight, and there was a tendency for the suicide rate to increase for people with
obesity, but it was not statistically significant. Such results are quite contradictory to the results of this study
[20]. In another cross-sectional study using the Korea
National Health and Nutrition Examination Survey, the
obese population was classified and analyzed by sex
and age. There were many suicide attempts in severely
obese women but the suicide attempts were higher for
men when underweight, suggesting the possibility of
a variable relationship between obesity and suicide according to sex and age [21]. However, as the number of
studies on the relationship between obesity and suicide
targeting Koreans are scarce, there are expected limitations in investigating clear correlations to clarify which
results to generalize and apply. In addition, there are
contradicting findings that both underweight and overweight may be associated with suicide. Therefore, it can
be interpreted that deviating from the healthy weight
range may be an important risk factor for suicide. Both
www.moodandemotion.org
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personal and social factors can affect the psychological
pain that people with obesity experience. Personal factors may include dissatisfaction with body shape and
decreased self-esteem, and social factors may include
social stigma due to stereotypes about obesity in Korean
society. These factors lead to repeated binge eating and
vomiting, and aberrant weight control behaviors, such as
laxative abuse. Some recent research suggests that such
behaviors indicate increased risk of suicide [22].
As this study used data from the Korea National
Health and Nutrition Examination Survey conducted
on adults in South Korea, it had the strength of having
a large sample of reliable data representing the entire
Korean group, accompanied by analysis of several
demographic and sociological variables. In terms of
limitations, first, there were limitations in identifying
a temporal cause-and-effect relationship as this was a
retrospective cross-sectional study with BMI calculated
by measuring weight and height at the time of investigation; suicide plans and attempts were investigated using
the method of responding yes or no to the question of
having suicide plans or attempts in the past year at the
time of the investigation. Second, sex analysis was not
conducted separately between men and women, and sex
was treated as a confounding variable to reduce its effect on the outcome. Third, as the data used in this study
were not surveys designed for professional mental health
evaluation, there were limitations in terms of survey
items. For example, the presence of depression was identified according to a diagnosis from doctors, but depression was not subdivided into bipolar disorder or persistent depressive disorder, which are often confused in the
general population. In addition, there were also limitations in the absence of evaluation of anorexia nervosa,
binge eating associated with bulimia nervosa, elimination behavior, and body dysmorphic disorders, which
may be associated with suicide. The effects of obesity
on mental health will be elucidated in further detail if a
prospective study is conducted as a follow-up study with
the discussion of such areas, in addition to other mental
health medical symptoms such as anxiety and obsession.

CONCLUSION
Suicide planning rate was higher in the low-educated,
unemployed, low-income group, and participants suffering from stroke, heart disease, depression, and cirwww.moodandemotion.org

rhosis. Suicide attempt rate was higher in the female,
unemployed, and participants suffering from stroke, and
depression. The higher the PHQ-9 score, the higher both
suicide plans and suicide attempts were. Interestingly,
in the case of participants with diabetes, the suicide attempt rate was significantly lower.
In this study, there was no difference in suicide plans
between individuals with and without obesity in the
adult population aged over 19 years in South Korea;
however, the probability of having a suicide attempt was
significantly higher. Follow-up studies to complement
the limitations of this study will help in developing an
integrated approach for treating physical and mental
health conditions to prevent suicide by considering the
effects of obesity.
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