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We identified traditional risk factors and investigated poorly understood risk factors for
suicide attempts according to gender in a large Korean population. We analyzed the data
from 6,768 males and 12,475 females with suicidal ideation obtained from the nationwide
2013 Korean Community Health Survey. The dependent variable was suicide attempts
within the past year. There was a significant trend towards an increase in suicide attempts
with decreasing age in both genders. Compared with those who were married, suicide
attempts were significantly higher among those who were widowed, divorced, or
separated for males (odds ratio [OR], 2.07; 95% confidence interval [Cl], 1.34-3.20), but
lower for females (OR, 0.66; 95% Cl, 0.45-0.98). Current smoking and depression were
significant risk factor for suicide attempts in males and females. However, monthly
household income, myocardial infarction, and osteoporosis were significantly associated
with suicide attempts only in males, whereas education level, recipient of National Basic
Livelihood Security, family contact, leisure activity, and drinking frequency were
significantly associated only in females. These findings indicate that gender difference
should be considered in the assessment, prevention, and management of future suicide
attempts by community policy-makers and clinicians.
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INTRODUCTION

Suicide is one of the most serious and urgent public health is-
sues in Korea in part because the suicide rate is continuously
and rapidly increasing. Suicide is the fourth leading cause of
death in Korea behind malignant neoplasm, cerebrovascular
disease, and heart disease (1). In 2014, the suicide rate was 27.3
per 100,000 people, which is 2.4 times higher than the Organi-
zation for Economic Cooperation and Development (OECD)
average and the highest among OECD members (2).

It is important to identify the risk factors for suicidal ideation
and suicide attempts in the general population because these
suicidal behaviors are positively associated with completed sui-
cide (2). Although many risk factors for suicide attempts have
been identified (3-15), more effective intervention strategies for
mental health and suicide prevention can be developed when
the gender-specific underlying risk factors for suicide attempts
are better understood (16). To our knowledge, however, few
studies have examined gender-specific risk factors for suicide
attempts in a large general population. Furthermore, although
many studies have investigated the relationships between so-
ciodemographic factors and suicide attempts, relatively few
studies have evaluated the associations of socio-family relation-

© 2016 The Korean Academy of Medical Sciences.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ships, health behaviors, and health status with suicide attempts.
Therefore, this study confirmed gender differences in the tradi-
tional risk factors associated with suicide attempts, providing
evidence and a basis for improved suicide prevention policies.
We also examined novel risk factors for suicide attempts accord-
ing to gender using national survey data from a large sample of
the general Korean population with suicidal ideation.

MATERIALS AND METHODS

Subjects

We analyzed data from the Korean Community Health Survey
(CHS) that was conducted by the Korea Centers for Disease
Control and Prevention between August and October 2013. The
Korean CHS is a nationwide survey carried out by trained sur-
veyors using computer-assisted personal interviewing meth-
ods. Multistage, stratified, and random samplings were used to
select representative households from 253 local Korean com-
munities based on the information obtained during resident
registration; an average of 900 individuals from each local com-
munity were surveyed. The 2013 Korean CHS utilized a stan-
dardized questionnaire with 258 questions to assess a wide range
of health topics including health status, morbidity, health ser-

pISSN 1011-8934
eISSN 1598-6357


http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2016.31.12.2010&domain=pdf&date_stamp=2016-10-31

Kim M, et al. « Gender-Specific Factors Associated with Suicide Attempts

JKMS

vice use, and health behaviors.

A total of 228,781 individuals who were 19 years of age or
older participated in the 2013 survey. After excluding partici-
pants with missing data regarding sociodemographic variables,
socio-family relationships, health behaviors, and health status,
19,243 participants (6,768 males and 12,475 females) who had
experienced suicidal ideation were included in the final analy-
ses of the associations between the study covariates and suicide
attempts.

Measurements

The dependent variable was gender-specific suicide attempts
among adults with suicidal ideation. Suicidal ideation was de-
fined as having had thoughts of wanting to die in the past year.
A suicide attempt was defined as having experienced suicidal
ideation and actually making a suicide attempt in the past year.
Data regarding four sets of potential risk factors for suicide at-
tempts were collected using a standardized questionnaire: so-
ciodemographic factors, socio-family relationships, health be-
haviors, and health status.

The sociodemographic factors included age group (19-44,
45-64, 64-74, and > 75 years), residential region (urban and ru-
ral), marital status (never married, married, and widowed/di-
vorced/separated), household composition (living alone, single
generation, two generations, and three generations), education
level (not educated, primary school, middle or high school, and
college or higher), monthly household income (< 100, 101-200,
201-400, and > 401 million won), employment status (employ-
ed, unemployed, and housewife/student), and National Basic
Livelihood Security System status (recipient and non-recipient).
The socio-family relationships included family contact, neigh-
bor contact, friend contact, religious activity, friendship activity,
leisure activity, and charity activity), grouping as < 1 time and
> 1 time per month.

Health behaviors included smoking status (never, former,
and current smokers), drinking frequency (none, <1 time, 2-3
times, and > 4 times per week), moderate physical activity (< 2
times and > 3 times per week), walking activity (< 2 times and
> 3 times per week), and sleep duration (< 6 hours, 7-8 hours,
and > 9hours per day). Health status included self-rated health
(good, fair, and poor), self-rated oral health (good, fair, and poor),
perceived usual stress (very low, low, high, and very high), ex-
perience of depressive mood (no and yes), and body mass in-
dex (BMI; < 18.4,18.5-24.9, and > 25.0 kg/m?). Hypertension,
diabetes, dyslipidemia, stroke, myocardial infarction, osteoar-
thritis, osteoporosis, asthma, hepatitis B, and depression were
classified as diagnosed or never diagnosed.

Statistical analysis

The gender-specific characteristics of the participants were com-
pared based on the presence or absence of suicide attempts us-
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ing y’ tests. Before and after adjusting for all of the evaluated co-
variates (sociodemographic factors, socio-family relationships,
health behaviors, and health status), the odds ratio (OR) and
95% confidence interval (CI) values for suicide attempts for each
factor were estimated using a multivariate logistic regression
analysis. All statistical analyses were conducted with SPSS soft-
ware version 22.0 (SPSS; Chicago, IL, USA) and a P value < 0.05
was considered to indicate statistical significance.

Ethics statement

This study was conducted in accordance with the Declaration
of Helsinki guidelines. Written informed consent was obtained
from all participants in the Korean CHS and the survey protocol
was approved by the institutional review board of the Korean
Centers for Disease Control and Prevention (2013-06EXP-01-
30).

RESULTS

Suicide attempts according to gender and age

Of the 6,768 males and 12,475 females who had experienced
suicidal ideation, 314 males (4.6%) and 481 females (3.9%) ac-
tually made a suicide attempt within the past year. The rates of
suicide attempts decreased with age in both males and females
(both P < 0.001). The rates of suicide attempt were 6.1%, 5.1%,
4.7%, 6.2%, 5.3%, 2.7%, and 1.7% for males and 7.1%, 5.7%, 4.7%,
3.5%, 3.7%, 2.3%, and 1.3% for females in the 19-29, 30-39, 40-
49, 50-59, 60-69, 70-79, and > 80 age groups, respectively (Fig. 1).

Gender-specific association of covariates with suicide
attempts

Tables 1 and 2 show the gender-specific associations of socio-
demographic factors, socio-family relationships, health behav-
iors, and health status with suicide attempts. In both males and
females, the proportion of suicide attempts significantly decre-
ased with increasing age (all P < 0.001). Of the sociodemogra-
phic factors, marital status, household composition, monthly
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Fig. 1. Proportion of suicide attempt decreased according to age in both males and
females (Ps < 0.001).
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Table 1. Sociodemographic factors and socio-family relations according to self-reported suicide attempts

Males (n = 6,768) Females (n = 12,475)
Parameters Suicide attempts () Suicide attempts (+)  PValle  Suicide attempts (-) Suicide attempts (+) ~ Pvalue
(n = 6,454) (n=2314) (n=11,994) (n=481)
Sociodemographic factors
Age group < 0.001 < 0.001
19-44 yr 1,626 (25.2) 88 (28.0) 3,102 (25.9) 201 (41.8)
45-64 yr 2,394 (37.1) 147 (46.8) 4,603 (38.4) 172 (35.8)
65-74 yr 1,433 (22.2) 54 (17.2) 2,432 (20.3) 81 (16.8)
>75yr 1,001 (15.5) 25 (8.0) 1,857 (15.5) 27 (5.6)
Residential region 0.307 0.007
Urban 3,410 (52.8) 171 (54.5) 6,760 (56.4) 299 (62.2)
Rural 3,044 (47.2) 143 (45.5) 5,234 (43.6) 182 (37.8)
Marital status < 0.001 < 0.001
Married 964 (14.9) 56 (17.8) 1,041 (8.7) 77 (16.0)
Never married 4,353 (67.4) 157 (50.0) 7,110 (59.3) 270 (56.1)
Widowed, divorced, or separated 1,137 (17.6) 101 (32.2) 3,843 (32.0) 134 (27.9)
Household composition < 0.001 0.042
Living alone 974 (15.1) 75 (23.9) 2,174 (18.1) 74 (15.4)
Single generation 2,222 (34.4) 79 (25.2) 3,258 (27.2) 119 (24.7)
Two generations 2,757 (42.7) 144 (45.9) 5,351 (44.6) 246 (51.1)
Three generations 501 (7.8) 16 (6.1) 1,211 (10.1) 42 8.7)
Education level 0.077 < 0.001
Non-formal education 320 (5.0) 14 (4.5) 1,847 (15.4) 55 (11.4)
Primary school 1,481 (22.9) 63 (20.1) 3,325 (27.7) 106 (22.0)
Middle or high school 3,030 (46.9) 171 (54.5) 4,607 (38.4) 235 (48.9)
College or higher 1,623 (25.1) 66 (21.0) 2,215 (18.5) 85 (17.7)
Monthly household income < 0.001 0.962
<100 million won 2,490 (38.6) 156 (49.7) 4,585 (38.2) 183 (38.0)
101-200 million won 1,402 (21.7) 71 (22.6) 2,492 (20.8) 103 (21.4)
201-400 million won 1,589 (24.6) 63 (20.1) 2,978 (24.8) 121 (25.2)
> 401 million won 973 (15.1) 24 (7.6) 1,939 (16.2) 74 (15.4)
Employment status < 0.001 0.467
Employed 4,030 (62.4) 151 (48.1) 5,454 (45.5) 205 (42.6)
Unemployed 2,306 (35.7) 156 (49.7) 1,507 (12.6) 64 (13.3)
Housewife or student 118 (1.8) 722 5,033 (42.0) 212 (44.9)
National Basic Livelihood Security status < 0.001 < 0.001
Non-recipient 5,946 (92.1) 245 (78.0) 11,085 (92.4) 408 (84.8)
Recipient 508 (7.9) 69 (22.0) 909 (7.6) 73 (15.2)
Socio-family relations
Family contact < 0.001 < 0.001
< 1 time per mon 1,697 (26.3) 124 (39.5) 2,302 (19.2) 139 (28.9)
> 1 time per mon 4,757 (73.7) 190 (60.5) 9,692 (80.8) 342 (71.1)
Neighbor contact 0.107 < 0.001
< 1 time per mon 2,182 (33.8) 120 (38.2) 3,269 (27.3) 177 (36.8)
> 1 time per mon 4,272 (66.2) 194 (61.8) 8,725 (72.7) 304 (63.2)
Friend contact 0.021 0.204
< 1 time per mon 1,966 (30.5) 115 (36.6) 3,907 (32.6) 170 (35.3)
> 1 time per mon 4,488 (69.5) 199 (63.4) 8,087 (67.4) 311 (64.7)
Religious activity 0.574 0.055
< 1 time per mon 5,241 (81.2) 251 (79.9) 7,999 (66.7) 341 (70.9)
> 1 time per mon 1,213 (18.8) 63 (20.1) 3,995 (33.3) 140 (29.1)
Friendship activity < 0.001 < 0.001
< 1 time per mon 3,434 (53.2) 207 (65.9) 6,654 (55.5) 308 (64.0)
> 1 time per mon 3,020 (46.8) 107 (34.1) 5,340 (44.5) 173 (36.0)
Leisure activity 0.095 0.042
< 1 time per mon 5113 (79.2) 261 (83.1) 10,249 (85.5) 427 (88.8)
> 1 time per mon 1,341 (20.8) 53 (16.9) 1,745 (14.5) 54 (11.2)
Charity activity 0.703 0.747
< 1 time per mon 6,114 (94.7) 299 (95.2) 11,361 (94.7) 454 (94.4)
> 1 time per mon 340 (5.3) 15 (4.9) 633 (5.3) 27 (5.6)

Values are presented as number (%).
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Table 2. Health behaviors and health statuses according to self-reported suicide attempts

Males (n = 6,768) Females (n = 12,475)
Health behaviors and status Suicide attempts () Suicide attempts (+) ~ Pvalue  Suicide attempts (-) Suicide attempts (+) P value
(n = 6,454) (n=314) (n=11,994) (n=481)
Health behaviors
Smoking status < 0.001 < 0.001
Never smokers 1,108 (17.2) 41 (13.1) 10,754 (89.7) 359 (74.6)
Former smokers 2,404 (37.2) 68 (21.7) 495 (4.1) 38 (7.9)
Current smokers 2,942 (45.6) 205 (65.3) 745 (6.2) 84 (17.5)
Drinking frequency 0.115 < 0.001
None 1,789 (27.7) 78 (24.8) 5,443 (45.4) 180 (37.4)
<1 time per wk 2,160 (33.5) 106 (33.8) 5,350 (44.6) 200 (41.6)
2-3 times per wk 1,215 (18.8) 51 (16.2) 877 (7.3 69 (14.3)
> 4 times per wk 1,290 (20.0) 79 (25.2) 324 (2.7) 2 (6.7)
Moderate physical activity 0.049 0.854
< 2 times per wk 5,019 (77.8) 259 (82.5) 9,609 (80.1) 387 (80.5)
> 3 times per wk 1,435 (22.2) 55 (17.5) 2,385 (19.9) 94 (19.5)
Walking activity 0.069 0.065
< 2 times per wk 2,687 (41.6) 147 (46.8) 4,768 (39.9) 171 (35.6)
> 3 times per wk 3,767 (58.4) 167 (53.2) 7,226 (60.2) 310 (64.4)
Sleep duration 0.002 0.260
< 6 hr per day 3,308 (51.3) 185 (58.9) 6,703 (55.9) 287 (659.7)
7-8 hr per day 2,717 (42.1) 101 (32.2) 4,760 (39.7) 174 (36.2)
> 9 hr per day 429 (6.6) 28 (8.9 531 (4.4) 20 4.2)
Health status
Self-rated health < 0.001 0.008
Good 1,425 (22.1) 53 (16.9) 2,043 (17.0) 67 (13.9)
Fair 2,327 (36.1) 79 (25.2) 4,540 (37.9) 163 (33.9)
Poor 2,702 (41.9) 182 (58.0) 5,411 (45.1) 251 (52.2)
Self-rated oral health 0.012 0.762
Good 973 (15.1) 43 (13.7) 1,795 (15.0) 73 (15.2)
Fair 1,595 (24.7) 57 (18.2) 3,645 (30.4) 153 (31.80
Poor 3,886 (60.2) 214 (68.2) 6,554 (54.6) 255 (63.0)
Perceived usual stress < 0.001 < 0.001
Little 577 (8.9) 17 (6.4) 763 (6.4) 429
Low 2,362 (36.6) 45 (14.3) 4,100 (34.2) 78 (16.2)
High 2,696 (41.8) 163 (561.9) 5,615 (46.8) 222 (46.2)
Very high 819 (12.7) 89 (28.3) 1,516 (12.6) 167 (34.7)
Experience of depressive mood < 0.001 < 0.001
No 4,673 (72.4) 126 (40.1) 7,993 (66.6) 153 (31.8)
Yes 1,781 (27.6) 188 (59.9) 4,001 (33.4) 328 (68.2)
Body mass index 0.091 0.049
<18.4 kg/m? 438 (6.8) 31 (9.9 1,038 (8.7) 50 (10.4)
18.5-24.9 kg/m? 4,310 (66.8) 198 (63.1) 8,094 (67.5) 299 (62.2)
> 25.0 kg/m? 1,706 (26.4) 85 (27.1) 2,862 (23.9) 132 (27.4)
Diagnosed with hypertension 0.395 0.047
Never 4,342 (67.3) 204 (65.0) 8,188 (68.3) 349 (72.6)
Ever 2,112 (32.7) 110 (35.0) 3,806 (31.7) 132 (27.4)
Diagnosed with diabetes 0.202 0.180
Never 5,455 (84.5) 257 (81.8) 10,394 (86.7) 427 (88.8)
Ever 999 (15.5) 57 (18.2) 1,600 (13.3) 54 (11.2)
Diagnosed with dyslipidemia 0.757 0.253
Never 5,488 (85.0) 269 (85.7) 9,845 (82.1) 385 (80.0)
Ever 966 (15.0) 45 (14.3) 2,149 (17.9) 96 (20.0)
Diagnosed with stroke 0.019 0.099
Never 6,101 (94.5) 287 (91.4) 11,588 (96.6) 458 (95.2)
Ever 353 (5.5) 27 (8.6) 406 (3.4) 23 (4.8)
Diagnosed with myocardial infarction 0.046 0.026
Never 6,224 (96.4) 296 (94.3) 11,767 (98.1) 465 (96.7)
Ever 230 (3.6) 18 (6.7) 227 (1.9 16 (3.3)
Diagnosed with osteoarthritis 0.241 0.370
Never 5,634 (87.3) 267 (85.0) 8,196 (68.3) 338 (70.3)
Ever 820 (12.7) 47 (15.0) 3,798 (31.7) 143 (29.7)

(Continued to the next page)
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Table 2. Continued

Males (n = 6,768) Females (n = 12,475)
Health behaviors and stafus Suicide attempts () Suicide attempts (+)  PValueé  Suicide attempts () Suicide attempts (+) P value
(n = 6,454) (n=314) (n=11,994) (n =481)
Diagnosed with osteoporosis 0.001 0177
Never 6,244 (96.7) 293 (93.3) 9,286 (77.4) 385 (80.0)
Ever 210 (3.3) 21 (6.7) 2,708 (22.6) 96 (20.0)
Diagnosed with asthma 0.391 0.009
Never 6,093 (94.4) 300 (95.5) 11,331 (94.5) 441 (91.7)
Ever 361 (5.6) 14 (4.5) 663 (5.5) 40 8.3)
Diagnosed with hepatitis B 0.157 0.419
Never 6,224 (96.4) 298 (94.9) 11,691 (97.5) 466 (96.9)
Ever 230 (3.6) 16 (5.1) 303 (2.5) 15 (3.1)
Diagnosed with depression < 0.001 < 0.001
Never 5,952 (92.2) 219 (69.7) 10,412 (86.8) 245 (50.9)
Ever 502 (7.8) 95 (30.3) 1,582 (13.2) 236 (49.1)

Values are presented as number (%).

household income, employment status, and National Basic
Livelihood Security System status were significantly associated
with suicide attempts among males (all P < 0.05). By contrast,
region of residence, marital status, household composition, ed-
ucation level, and National Basic Livelihood Security System
status were significantly associated with suicide attempts among
females (all P < 0.05) (Table 1). Of the socio-family relationships,
family contact, friend contact, and friendship activity were sig-
nificantly associated with suicide attempts among males, where-
as family contact, neighbor contact, friendship activity, and lei-
sure activity were significantly associated with suicide attempts
among females (Table 1).

Regarding health behaviors, smoking status was significantly
associated with suicide attempts in both males and females.
Moderate physical activity and sleep duration were significantly
associated with suicide attempts among males, while drinking
frequency was significantly associated with suicide attempts
among females (Table 2). Of the health statuses, self-rated health,
perceived usual stress, experience of depressive mood, myocar-
dial infarction, and depression were significantly associated
with suicide attempts in both genders. Self-rated oral health,
stroke, and osteoporosis were significantly associated with sui-
cide attempts among males, while BMI, hypertension, and asth-
ma were significantly associated among females (Table 2).

OR and 95% CI values for the gender-specific relationships
between suicide attempts and related factors

Table 3 shows the unadjusted and fully adjusted gender-specif-
ic relationships between suicide attempts and related factors.
There was a significant trend towards an increase in suicide at-
tempts with decreasing age in both genders. Compared with
the > 75 years age group, the OR for suicide attempts among
those 65-74, and 45-64, and 19-44 years of age were increased
by 1.49- (95% CI, 0.90-2.48), 2.65- (95% CI, 1.58-4.47), and 3.15-
fold (95% CI, 1.66-5.96) among males and by 2.01- (95% CI, 1.26-
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3.23), 2.44- (95% CI, 1.48-4.05), and 4.67-fold (95% ClI, 2.62-8.34)
among females, respectively. Compared with those who were
married, suicide attempts were significantly more frequent
among those who were widowed, divorced, or separated in
males (OR, 2.07; 95% CI, 1.34-3.20) but lower in females (OR,
0.66; 95% CI, 0.45-0.98). Although no significant associations
between education level and suicide attempts were observed
among males, there was a significant increasing trend in sui-
cide attempts with decreasing education level (OR, 2.39; 95%
CI, 1.44-3.97 for no formal education versus college or higher)
among females. Suicide attempts were significantly more fre-
quent in males earning 101-200 million won (OR, 1.84; 95% CI,
1.12-3.03) and < 100 million won (OR, 1.94; 95% CI, 1.14-3.28)
compared with > 401 million won. Unlike males, there was no
significant association between monthly household income
and suicide attempts among females. Only females in the Na-
tional Basic Livelihood Security System had a higher OR for
suicide attempts (OR, 1.42; 95% CI, 1.03-1.96). No significant
associations were observed between residential region, house-
hold composition, or employment status and suicide attempts.

Less family contact (OR, 1.25; 95% CI, 1.00-1.58) and less lei-
sure activity (OR, 1.45; 95% CI, 1.05-2.01) were positively associ-
ated with suicide attempts among females, while none of the
socio-family relationships were associated with suicide attempts
among males.

Compared with never smokers, suicide attempts were signifi-
cantly higher among current smokers in both males and females
and among former smokers in females only. Only females show-
ed a significant increase in suicide attempts with drinking fre-
quency. Compared with females who never drank alcohol, fe-
males who drank alcohol 2-3 times per week (OR, 1.79; 95% CI,
1.27-2.52) and > 4 times per week (OR, 1.91; 95% CI, 1.21-3.01)
had a significantly higher likelihood of suicide attempts.

Self-rated health and self-rated oral health were not associat-
ed with suicide attempts. However, psychological indices such

https://doi.org/10.3346/jkms.2016.31.12.2010
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Table 3. Odds ratios (OR) and 95% confidence intervals (CIs) for the associations of suicide attempts with the study covariates according to a multivariate logistic regression

analysis
Males (n = 6,768) Females (n = 12,475)
Variables
Unadjusted Adjusted Unadjusted Adjusted
Sociodemographic factors
Age group (/ > 75 yr)
65-74 yr 1.51 (0.93-2.44) 1.49 (0.90-2.48) 2.29 (1.48-3.56) 2.01 (1.26-3.23)
45-64 yr 2.46 (1.60-3.78) 2.65 (1.58-4.47) 2.57 (1.71-3.87) 2.44 (1.48-4.05)
19-44 yr 2.17 (1.38-3.40) 3.15 (1.66-5.96) 4.46 (2.97-6.69) 4.67 (2.62-8.34)
Rural (/urban) 0.94 (0.75-1.18) 1.08 (0.83-1.42) 0.79 (0.65-0.95) 1.06 (0.85-1.32)

Marital status (/married)
Never married
Widowed, divorced, or separated
Household composition (/three generations)
Two generations
Single generation
Living alone
Education level (/college or higher)
Middle or high school
Primary school
Non-formal education
Monthly household income (/ > 401 million won)
201-400 million won
101-200 million won
<100 million won
Employment status (/employed)
Unemployed
Housewife or student
Recipient of National Basic Livelihood Security (/non-)
Socio-family relations
Family contact < 1 time per month (/ > 1 time)
Neighbor contact < 1 time per month (/ > 1 time)
Friend contact < 1 time per month (/ > 1 time)
Religious activity < 1 time per month (/ > 1 time)
Friendship activity < 1 time per month (/ > 1 time)
Leisure activity < 1 time per month (/ > 1 time)
Charity activity < 1 time per month (/ > 1 time)
Health behaviors
Smoking status (/never smokers)
Former smokers
Current smokers
Drinking frequency (/none)
<1 time per wk
2-3 times per wk
> 4 times per wk
Moderate physical activity < 2 times per wk (/ > 3 times)
Walking activity < 2 times per wk (/ > 3 times)
Sleep duration (/7-8 hr)
< 6 hr per day
> 9 hr per day
Health status
Self-rated health (/good)
Fair
Poor
Self-rated oral health (/good)
Fair
Poor
Perceived usual stress (/little)
Low
High
Very high
Experience of depressive mood (/no experience)

0.62 (0.45-0.85)
1.53 (1.09-2.14)

1.640.97-2.77)
1.11 (0.65-1.92)
2.41 (1.39-4.18)

1.39 (1.04-1.86)
1.05 (0.74-1.49)
1.08 (0.60-1.94)

1,61 (0.99-2.59)
2.05 (1.28-3.29)
2.54 (1.64-3.99)

1.81 (1.44-2.27)
1.58 (0.73-3.45)
3.30 (2.49-4.37)

1.83 (1.45-2.31)
1.21 (0.96-1.53)
1.32 (1.04-1.67)
0.92 (0.70-1.22)
1.70 (1.34-2.16)
1.29 (0.96-1.75)
0.90 (0.53-1.53)

0.76 (0.52-1.13)
1.88 (1.34-2.650

113 (0.84-1.52)
0.96 (0.67-1.38)
1.41 (1.02-1.94)
1.35 (1.00-1.81)
1.23 (0.98-1.55)

1.50 (1.17-1.93)
1.76 (1.14-2.70)

0.91 (0.64-1.30)
1.81 (1.33-2.48)

0.81 (0.54-1.21)
1.25 (0.89-1.74)

0.65 (0.37-1.14)
2.05 (1.24-3.41)
3.69 (2.17-6.26)
3.92 (3.10-4.94)

1.32 (0.86-2.02)
2.07 (1.34-3.20)

1.61 (0.92-2.83)
1.61 (0.87-2.96)
1.55 (0.84-2.89)

1.22(0.88-1.71)
1.05 (0.67-1.64)
1.14(0.57-2.28)

1.59 (0.97-2.61)
1.84 (1.12-3.09)
1.94 (1.14-3.28)

1.35 (0.98-1.85)
2.15(0.91-5.09)
1.34(0.93-1.93)

1.28 (0.98-1.66)
0.87 (0.65-1.15)
0.91 (0.68-1.20)
0.97 (0.71-1.33)
1.24 (0.93-1.65)
0.94 (0.66-1.33)
0.90 (0.50-1.61)

0.80 (0.53-1.23)
1.54 (1.06-2.25)

1.18 (0.84-1.66)
1.10(0.73-1.66)
1.37 (0.95-1.98)

1.28 (0.98-1.67)
1.58 (0.99-2.54)

0.85 (0.58-1.23)
1.06 (0.73-1.56)

0.89 (0.58-1.37)
1.02 (0.71-1.49)

0.64 (0.35-1.14)
1.40 (0.82-2.39)
1.82 (1.02-3.23)
2.34 (1.81-3.03)

051 (0.40-0.67)
0.47 (0.35-0.69)

1,33 (0.95-1.85)
1.05 (0.74-1.51)
0.98 (0.67-1.44)

1.33(1.03-1.71)
0.83 (0.62-1.11)
0.78 (0.55-1.10)

1.07 (0.79-1.43)
1,08 (0.80-1.47)
1,05 (0.79-1.38)

1,13 (0.85-1.51)
1.12 (0.92-1.36)
2.18 (1.69-2.82)

1.71 (1.40-2.10)
1,55 (1.29-1.88)
1,13 (0.94-1.37)
1,22 (0.99-1.49)
1.43 (1.18-1.73)
1.35 (1.01-1.80)
1.07 (0.72-1.59)

2.30 (1.63-3.25)
3.38 (2.63-4.33)

1,13 (0.92-1.39)
2.38 (1.79-3.17)
2.99 (2.02-4.42)
1,02 (0.81-1.29)
0.84 (0.69-1.01)

1,17 (0.97-1.42)
1.03 (0.64-1.65)

1,10 (0.82-1.46)
1.41 (1.08-1.86)

1.03 (0.78-1.37)
0.96 (0.73-1.25)

1.04 (0.58-1.84)
216 (1.25-3.72)
6.00 (3.46-10.43)
4.28 (3.52-5.21)

0.75 (0.53-1.07)
0.66 (0.45-0.98)

1.08 (0.75-1.54)
1.02 (0.68-1.54)
0.90 (0.57-1.42)

1,75 (1.29-2.37)
1.81 (1.19-2.76)
2.39 (1.44-3.97)

0.95 (0.69-1.30)
0.86 (0.62-1.21)
0.96 (0.66-1.39)

118 (0.84-1.67)
1.05 (0.84-1.32)
1.42 (1.03-1.96)

1.25 (1.00-1.58)
1.03 (0.82-1.30)
1.05 (0.84-1.31)
1.06 (0.85-1.32)
1.09 (0.87-1.36)
1.45 (1.05-2.01)
0.67 (0.43-1.05)

1.62 (1.11-2.36)
1.69 (1.26-2.27)

1.06 (0.83-1.34)
1.79 (1.27-2.52)
1.91 (1.21-3.01)

1.01 (0.82-1.24)
0.63 (0.38-1.04)

0.96 (0.71-1.31)
1.19 (0.85-1.65)

0.99 (0.73-1.34)
0.85 (0.63-1.14)

0.87
1.16
2.27
2.43

0.48-1.59)
0.66-2.05)
1.27-4.06)
1.96-3.01)
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Table 3. Continued

Variables

Males (n = 6,768)

Females (n = 12,475)

Unadjusted Adjusted Unadjusted Adjusted

Body mass index (/18.5-24.9 kg/m2)

<18.4 kg/m? 1.54 (1.04-2.28) 1.28 (0.82-1.98) 1.30 (0.96-1.77) 1.07 (0.77-1.50)

> 25.0 kg/m? 1.09 (0.84-1.41) 1.07 (0.80-1.42) 1.25(1.01-1.54) 1.08 (0.86-1.35)
Ever diagnosed with hypertension (/never) 1.11(0.87-1.41) 1.08 (0.81-1.45) 0.81(0.66-0.99) 1.04 (0.80-1.34)
Ever diagnosed with diabetes (/never) 1.21 (0.90-1.63) 1.08 (0.77-1.52) 0.82 (0.62-1.10) 0.82 (0.59-1.13)
Ever diagnosed with dyslipidemia (/never) 0.95 (0.69-1.31) 0.64 (0.44-0.93) 1.14 (0.91-1.44) 1.04 (0.80-1.36)
Ever diagnosed with stroke (/never) 1.63 (1.08-2.45) 1.48 (0.92-2.37) 1.43 (0.93-2.20) 1.32(0.81-2.14)
Ever diagnosed with myocardial infarction (/never) 1.65 (1.00-2.70) 1.98 (1.14-3.43) 1.78 (1.07-2.99) 1.75(0.99-3.11)
Ever diagnosed with osteoarthritis (/never) 1.21 (0.88-1.66) 0.98 (0.67-1.41) 0.91 (0.75-1.11) 0.97 (0.75-1.25)
Ever diagnosed with osteoporosis (/never) 2.13(1.34-3.39) 2.07 (1.19-3.59) 0.86 (0.68-1.07) 1.07 (0.81-1.42)
Ever diagnosed with asthma (/never) 0.79 (0.46-1.36) 0.72 (0.40-1.30) 1.55(1.11-2.16) 1.17 (0.80-1.69)
Ever diagnosed with hepatitis B (/never) 1.45 (0.86-2.44) 0.91(0.51-1.60) 1.24(0.73-2.10) 0.91 (0.52-1.60)
Ever diagnosed with depression (/never) 5.14 (3.98-6.65) 2.89 (2.16-3.87) 6.34 (5.26-7.64) 4.22 (3.44-5.19)

Values are presented as OR (95% Cl).

as perceived usual stress, experience of depressive mood, and
diagnosed, with depression were significantly associated with
suicide attempts in both genders. Compared with participants
with little stress, suicide attempts were significantly higher among
those with very high stress in males (OR, 1.82; 95% CI, 1.02-3.23)
and females (OR, 2.27; 95% CI, 1.27-4.06). Compared with par-
ticipants without the experience of depressive mood, suicide
attempts were significantly higher among those with depressive
mood in males (OR, 2.34; 95% CI, 1.81-3.03) and females (OR,
2.43; 95% CI, 1.96-3.01). Having ever been diagnosed with de-
pression was significantly associated with suicide attempts in
both genders (OR, 2.89; 95% CI, 2.16-3.87 in males and OR, 4.22;
95% CI, 3.44-5.19 in females). Of the various chronic diseases
evaluated in this study, participants who had ever been diag-
nosed with myocardial infarction (OR, 1.98; 95% CI, 1.14-3.43)
and osteoporosis (OR, 2.07; 95% CI, 1.19-3.59) were significant-
ly associated with suicide attempts only in males.

DISCUSSION

Suicide rates are higher among males than females in almost all
countries (17) and the suicidal mortality for males is 2.4-fold
higher than that for females in Korea (1). However, previous
findings regarding the association between gender and suicide
attempts have been inconsistent; some studies found that fe-
males have a greater risk for lifetime suicide attempts compared
with males (5,6,8,10), while others found that gender was not
associated with suicide attempts (7,11-13,15). Until now, the
association between gender and suicide attempts had not been
determined in Korea, although gender was not significantly as-
sociated with suicide attempts in this study (data not shown).
The suicide mortality per 100,000 persons in Korea increases
with age from 4.5 deaths in those between the ages of 10 and 19
years to 78.6 deaths among those 80 years and over (1). Althou-
gh a few studies have found no association between age and
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suicide attempts (8,11), many studies have reported that sui-
cide attempts are predicted by a younger age (5,6,12,15). In this
study, we found that suicide attempts were predicted by a young-
er age in both males and females, suggesting that younger age
is a potent predictor of suicide attempts in both genders.

Studies have observed a significant association between mar-
ital status and suicide attempts, reporting that people who are
unmarried, separated, or divorced are more likely to have sui-
cide attempts than those who are married (3-5,10,12). However,
other studies have found that marital status is not associated
with suicide attempts (7,11,15). In the present study, males who
were widowed, divorced, or separated participants had a higher
risk for suicide attempts than that of male participants who were
married, whereas the risk was lower risk for females. It is diffi-
cult to explain the opposing associations between marital sta-
tus and suicide attempt according to gender in our study. One
possible explanation is that males are more vulnerable after los-
ing their spouse, while females are more likely to be supported
by meaningful social and familial networks (18). In other words,
compared with females, males have no safety social connec-
tions after marital breakdown. Another study also showed that
divorce has a negative effect on suicidal mortality only among
males (18). Further research is needed to confirm the gender-
specific effect of marital status on suicide attempts.

A majority of studies have shown that education level is not
independently associated with suicide attempts (7,8,10-13,15),
while only one study reported a significant association (6). Low-
er levels of education are significantly associated with higher
suicide rates in Korea (9), possibly because educational status
has a more significant impact on social variables, such as occu-
pation and income, in Korea than in other countries. In the pres-
ent study, a lower level of education was an independent risk
factor for suicide attempts in females, but not in males, suggest-
ing that education level affects females more strongly.

Household economic status and financial problems are not
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associated with suicide attempts (8,13,15), although people
with poor financial perceptions, compared with people with
good financial perceptions, are more likely to have suicidal ide-
ation (10). This study found that household income was signifi-
cantly associated with suicide attempts in males but not in fe-
males. One possible explanation relies on traditional gender
roles in Korea in which the family’s breadwinner is most often
male. Only among males was unemployment a significant fac-
tor associated with suicide attempts in unadjusted models, al-
though this association decreased after fully adjusting for other
factors. Recipients of National Basic Livelihood Security System,
which is the Korean social assistance system, were identified as
being at risk for suicide attempts among females. Although there
were gender differences in the factors associated with suicide
attempts, the present results showed that socioeconomic status
(SES) indicators such as education, income, employment, and
social assistance, were significantly associated with suicide at-
tempts. Previous research has shown that low SES characteris-
tics are directly associated with the risks of suicide (19) and sui-
cide attempts (14).

Strong connections with family and community support may
be protective factors against suicide. This study found weak, but
significant, associations for a low frequency of family contact
and leisure activity with suicide attempts in females. Family
discord is a significant risk factor of suicide in the elderly (20)
and social integration (social interaction and religious involve-
ment) is independently associated with suicide in adults (21).
However, to date, few studies have examined the effects of so-
cio-family environments on suicide attempts according to gen-
der. Family conflict and a poor relationship with one’s family
are more likely to be associated with suicidal ideation and sui-
cide attempts (8,13). Significant associations of subjective (feel-
ing) and objective (living alone or being without friends) loneli-
ness have been found with suicidal ideation and suicide attempts
(22) but social support is not significantly associated with either
suicidal ideation or suicide attempts (15).

Smoking and risky alcohol consumption have been identi-
fied as risk factors for suicide mortality (23). We found that cur-
rent smoking was associated with suicide attempts in both gen-
ders, while frequent drinking was associated in females, but not
males. Smoking and alcohol were independently associated
with suicide attempts in a meta-analysis (13) and alcohol-use
disorders were found to be independently associated with sui-
cide attempts (6). By contrast, it has been reported that neither
suicidal ideation nor suicide attempts are predicted by alcohol
disorders (12) or alcohol abuse (5). The correlation between
unhealthy behaviors (smoking, alcohol abuse, and drug abuse)
and psychiatric disorders might explain the relationships of
smoking and alcohol consumption with suicide attempts (24).

A current review observed a significant link between life stress-
ors and suicidal behaviors across different age groups and a
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wide range of countries (25). A stressful event may push a per-
son over the edge and lead to and suicide attempts. The present
results show that very high perceived usual stress was signifi-
cantly associated with suicide attempts in both genders. De-
pression is a significant predictor of risk of death by suicide (2,
26). In the present study, depression was a potent risk factor for
suicide attempts in males and females. Moreover, in both gen-
ders, the experience of depressive mood was significantly asso-
ciated with suicide attempts. These findings concur with previ-
ous studies reporting significant relationships between depres-
sion and suicide attempts (5,8,11,12,15). In a path analysis of el-
derly subjects, depressive symptoms had the strongest influ-
ence on suicidal ideation and suicide attempts (27). In addition,
both major and minor depression disorders are significant pre-
dictors of suicide in the old elderly (28) and depressive mood is
independently associated with suicidal ideation in the general
population (29).

Serious physical illness is also a significant predictor of sui-
cide in the old elderly (28). Major physical diseases such as can-
cer and coronary heart disease significantly elevate the risk of
suicide, particularly among women (30). In the present study,
however, myocardial infarction and osteoporosis were signifi-
cantly associated with suicide attempts. More severe chronic
diseases are associated with a higher risk of suicide attempts
(8), while some studies have shown that physical illnesses or
multimorbidity is not associated with suicide attempts (13,15).

Several limitations should be considered when interpreting
the present findings. First, the cross-sectional design used in
this study prohibited the assessment of causal relationships,
and thus it is uncertain whether the identified risk factors were
present prior to the occurrences of suicidal ideation and suicide
attempts. Second, because the information regarding suicide
attempts was retrospectively assessed by self-report, it is possi-
ble that there was a recall bias. Third, information about suicide
attempts was collected from only those who survived a suicide
attempt because suicidal behaviors could not be evaluated from
those who completed a suicide. Fourth, it was assumed that
only subjects with suicidal ideation would attempt suicide, and
as a result, impulsive suicidal attempts without suicidal ide-
ation were not evaluated. However, when the associations be-
tween the studied risk factors and suicidal attempts were fur-
ther analyzed including small numbers of impulsive suicidal
attempts without suicidal ideation, similar findings were ob-
served. Despite these limitations, the present study has several
strengths. Data from a national survey were used, and thus a
large nationally representative sample of the general popula-
tion was evaluated. In addition, multiple covariates such as so-
ciodemographic information, socio-family relationships, health
behaviors, and various health statuses were simultaneously in-
vestigated according to gender.

In conclusion, this study identified gender-specific poorly
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understood risk factors for suicide attempts that may be useful
for policy-making and suicide prevention. Gender differences
should be considered in the assessment, prevention, and man-
agement of future suicide attempts by community policy-mak-
ers and clinicians. Further longitudinal studies are needed to
characterize the gender-specific causal relationships between
risk factors and suicidal behaviors fully.
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