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Abstract

Objective This study investigates suicidal ideation and its

associated factors by sex in Korean adults, focusing on

health behaviors and health status.

Methods Cross-sectional data of 6,969 adults (25–64

years) who completed the Fourth Korean National Health

and Nutrition Examination Survey were analyzed.

Results In both sexes, those who were married, had

higher educational attainment or were non-smokers expe-

rienced low stress and had good self-rated health showed

lower suicidal ideation. Significant factors were age for

men and subjective body image and sleep time for women.

In men, those aged 45–54 years showed the highest sui-

cidal ideation rate. The effects of stress and depression on

suicidal ideation were higher in men than in women.

Conclusions The development of a suicide prevention

program for Korean adults requires different approaches

for each sex. For working men aged 45–54 years, it should

focus on the management of work-related stress and

depression. For women, it should be a community support

program for those who are less educated, have no job or

experience a great deal of stress and depression.

Keywords Suicide � Adults � Factors � Sex

Introduction

Suicidal deaths are rapidly increasing in Korea. Suicide is

ranked ninth among the causes of death in 1993, and fifth

in 2003. In 2008, it was the fourth leading cause of death,

accounting for 5.0% of all deaths (Statistics Korea 2009).

Among the Organization for Economic Co-operation and

Development (OECD) members, Korea’s suicide rate was

the highest, at 24.7 per 100,000 people in 2005 and 21.5

per 100,000 people in 2006 (OECD 2008).

Internationally, as well as in Korea, studies have been

carried out to prevent and reduce suicides. These studies

have commonly focused on completed suicides or suicide

attempts. Relatively few studies have focused on suicidal

ideation or suicide planning (Jeon et al. 2007; Vilhjalmsson

et al. 1998). Since suicidal ideation logically and empiri-

cally precedes the processes leading to suicide (Kessler

et al. 1999; Lee and Kim 2007), understanding suicidal

ideation will be helpful in preventing a transition to the

following processes. In Korea, although adults have the

most quickly rising suicide rate (Khang et al. 2004; Oh

et al. 2005), most studies have focused on adolescents and

the elderly (Alexopoulos et al. 1999; Jeon et al. 2007).

Considering adults’ important roles in their family and

country, their suicide has a greater effect on family and

society when compared with the effect of members of the

other age groups’ suicide.

Researchers have reported that suicide is related to

numerous potential factors in adults, including smoking,

drinking alcohol, sleeping, depression, stress, self-rated

health, subjective body image and socio-demographic

background (Anne et al. 2007; Jung and Roh 2007; Park
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2008). These factors may reveal different patterns based on

sex, and social roles should differ by sex. These differences

between men and women may result in different indicators

of mental health status, including suicidal ideation, suicide

attempts and suicide rate. Korea, like other East Asian

societies, has maintained a culture characterized to a great

extent by patriarchy and Confucianism, as evidenced by

traditional norms governing the household division of

labor, the high income gap between men and women (the

income ratio of women to men is 0.52) and the low rep-

resentation of women in national politics (United Nations

Development Program [UNDP] 2010).

Several studies have provided clues about the causal

pathways between suicidal ideation and associated factors

(Berry et al. 2010; Kjellstrom et al. 2010; Taylor et al.

2007). These studies explained that mental health could be

affected by educational attainment, occupation and other

socio-demographic factors. Suicidal ideation can also be

affected by health status (depression, stress, etc.) and health

behaviors as well (Fig. 1).

Suicidal acts tend to occur along with other health

behaviors and health status rather than alone (King et al.

2001). Some researchers have assumed that health behaviors

and health status are closely connected with and lead to

suicide and self destruction (Jessor 1991, 1998). Since health

behaviors and health status can be monitored more easily

than other factors, they can be utilized for a prognosis of

suicidal ideation. Because of adults’ important role in their

family and society and the existence of gender role differ-

ences, the influence of suicidal ideation needs to be analyzed

separately based on sex. However, there have been few

studies focusing on this sex difference, especially in adults.

Therefore, this study examines whether the association

between suicidal ideation and related factors differs between

men and women within a representative sample of Koreans.

This study seeks to provide insight into adult suicides by

investigating health behaviors and health status, based on

sex, affecting suicidal ideation, and to use such information

to develop an adult suicide prevention program.

The research questions studied were: (1) What are the

differences in the incidence of suicidal ideation between

sexes? (2) How do the factors affecting suicidal ideation,

which were socio-demographic factors, health behaviors

and health status, differ by sex (Fig. 1).

Methods

Study population

This study was a cross-sectional, descriptive study

designed to explore the related factors associated with

suicidal ideation among adults aged 25–64 years in Korea.

Considering that men and women show differences in the

rate of suicide and risk factors, possibly due to the differ-

ence in health behaviors and health status, as well as socio-

demographic characteristics (Oh et al. 2005; Oner et al.

2007; Payne et al. 2008), the suicidal ideation-related

factors were analyzed on a sex basis.

This study used the health interview data from the Fourth

Korean National Health and Nutrition Examination Survey

(KNHANES IV) conducted by the Korean Centers for Dis-

ease Control and Prevention (KCDC) from 2007 to 2008.

KNHANES is a nationally representative survey that has

been repeated since 1992. To select a representative sample

of civilian, non-institutionalized Koreans, this survey used a

stratified, multistage probability sampling design based on

administrative district, place of residence (urban, rural) and

residential pattern (apartment, non-apartment). The respon-

dents’ data were assigned weights to assure the equal

probability of being sampled and to cover missing data.

Of a total of 14,338 subjects, 6,969 individuals who

were adults aged 25–64 years were analyzed. This study

excluded 7,531 subjects who were under 24 years old

(n = 4,463) or over 65 years old (n = 2,344), and 562

subjects who did not respond to the health behavior vari-

ables and health status variables. Following the definition

of age set by the World Health Organization’s (WHO)

suicide prevention and special programs, this study defined

subjects aged 15–24 years as ‘youth’, 25 years and over as

‘adults’ and those 65 and over as ‘elderly’ (WHO 1996).

Measures

The questionnaire was developed by the advisory com-

mittee of the KCDC (2010). A structured interview aboutFig. 1 Conceptual framework
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health behaviors, health status and socio-demographic

characteristics was performed by trained interviewers. For

including suicidal ideation as an outcome variable, self-

reported health indicators were used.

For measuring suicidal ideation, the question ‘‘Have you

ever seriously thought about committing suicide in the past

year?’’ was analyzed by using a ‘yes’ or ‘no’ answer as a

dependent variable. Depression and stress were used to

assess psychological health status. To evaluate these vari-

ables, subjects were asked whether they had been sad or

depressed enough to affect their daily lives continuously

for more than 2 weeks in the preceding year (yes, no), and

whether they perceived themselves to be experiencing

more stress than they normally did (yes, no).

Self-rated health was assessed by the question ‘‘How

would you rate your health?’’ This variable was grouped

into ‘‘unhealthy’’ (very poor, poor), ‘‘fair’’ (fair), and

‘‘healthy’’ (very good, good).

Among the independent variables used to investigate

relationship with suicidal ideation, socio-demographic char-

acteristics were sex (men, women), age, marital status

(single, married, and divorced/widowed/separated), educa-

tional attainment (primary, middle, and high school or

college), employment status (unemployed, employed); health

behavior variables were smoking (non-smoker, ex-smoker,

and current smoker), alcohol drinking (no alcohol consump-

tion, alcohol consumer), sleep time (less than 5 h, 5–8 h and

over 8 h); and health status variables were depression (yes,

no), stress (yes, no), self-rated health (unhealthy, fair and

healthy) and subjective body image (thin, normal and fat).

Average sleep time was assessed by asking ‘‘How many

hours do you sleep in a day?’’ Respondents wrote their

sleep time and were then divided into three categories (less

than 5 h, 5–8 h and over 8 h).

Statistical analyses

Descriptive statistics and chi-squared tests were used to

compare socio-demographic characteristics, health behav-

iors and health status by sex and suicidal ideation.

Logistic regression analyses were performed to explore

the impact of socioeconomic characteristics, health

behaviors and health status on suicidal ideation. In addition

to this, two-step cluster analysis was used to identify the

risk group for suicidal ideation. Subjects with missing data

were excluded from all analyses. All statistical evaluations

were conducted using SPSS 16.0.

Results

The general characteristics of the study’s subjects are

presented based on sex in Table 1. The 6,969 subjects

included 2,957 men (42.4%) and 4,012 women (57.6%).

Approximately, 19.0% of the women and only 10.8% of

men had suicidal ideation. Their mean age was

44.14 ± 10.84 years. The difference between men and

women was statistically significant in marital status, edu-

cational attainment, employment status, alcohol drinking,

smoking and self-rated health. Men reported a significantly

higher level of educational attainment than women, and

had higher levels of employment status (86.7% of men

compared to 50.8% of women), as expected. In addition to

this, men were more likely than women to be current

smokers (48.7% of men compared to 5.3% of women) and

alcohol consumers (87.2% of men compared to 67.6% of

women). On the other hand, women rated their health and

their body image as ‘‘unhealthy’’ and ‘‘fat’’ more than men.

As presented in Table 2, women had more suicidal

ideation than men in almost all surveyed aspects. Marital

status revealed especially pronounced differences in sui-

cidal ideation between men and women. Moreover, women

over 45 years of age had more suicidal ideation than

women in other age groups and men in all age groups. Men

had more suicidal ideation in lower educational attainment

groups and among ‘employed’ persons. For smoking,

women who identified themselves as ‘current smokers’

showed the highest suicidal ideation rate. In men and

women, the persons who felt stress had more suicidal

ideation when compared with persons who did not feel

stress. A different phenomenon occurred in suicidal idea-

tion with ‘depression’. Specifically, in men, individuals

who did not feel depressed showed higher suicidal ideation

(68.9%) than those experiencing depression, but in women,

those who felt depressed showed higher suicidal ideation

(39.8%). As for ‘self-rated health’, subjects who rated their

health as ‘unhealthy’ had the highest suicidal ideation

(32.4%) and this occurred to a greater degree in women.

Furthermore, those who reported their body image as ‘thin’

and who had less than 5 h of sleep had the highest suicidal

ideation in men and women.

Multiple logistic regressions were performed to examine

the factors associated with suicidal ideation and the

adjusted odds ratios (ORs) are presented, together with

their 95% confidence intervals (CIs), in Table 2. For men,

age, marital status, educational attainment, employment

status, smoking, stress, depression and self-rated health

were significantly related with suicidal ideation. For

women, marital status, educational attainment, employ-

ment, average sleep time, current smoking, stress,

depression, self-rated health and subjective body image

were significantly related. The variables showing signifi-

cant difference were age in men, and subjective body

image and sleeping time in women. Men showed higher

suicidal ideation at ages 35–64 years (OR = 2.52,

CI = 1.50–4.25), especially at ages 45–54 compared to

Suicidal ideation and associated factors by sex in Korean adults 431
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Table 1 General characteristics of respondents by sex

Total Men (%) Women (%) Total (%)

2,957 (42.4) 4,012 (57.6) 6,969 (100.0)

Suicidal ideation**

Yes 318 (10.8) 761 (19.0) 1,079 (15.5)

No 2,639 (89.2) 3,251 (81.0) 5,890 (84.5)

Age (mean ± SD) 44.36 ± 10.79 43.98 ± 10.87 44.14 ± 10.84

25–34 621 (21.0) 930 (23.2) 1,551 (22.3)

35–44 906 (30.6) 1,204 (30.0) 2,110 (30.3)

45–54 776 (26.2) 1,034 (25.8) 1,810 (26.0)

55-64 654 (22.1) 844 (21.0) 1,498 (21.5)

Marital status**

Single 412 (14.0) 275 (6.9) 687 (9.9)

Married 2,361 (80.5) 3,257 (81.6) 5,618 (81.1)

Divorced/widowed/separated 161 (5.5) 461 (11.5) 622 (9.0)

Educational attainment**

Primary or less 370 (12.5) 875 (21.8) 1,245 (17.9)

Middle school 365 (12.4) 503 (12.5) 868 (12.5)

High school 985 (33.4) 1,459 (36.4) 2,444 (35.1)

College or more 1,230 (41.7) 1,174 (29.3) 2,404 (34.5)

Employment status**

Unemployed 392 (13.3) 1,962 (49.2) 2,354 (34.0)

Employed 2,555 (86.7) 2,024 (50.8) 4,579 (66.0)

Alcohol drinking**

No 378 (12.8) 1299 (32.4) 1,677 (24.1)

Yes 2,575 (87.2) 2,712 (67.6) 5,287 (75.9)

Smoking**

Never smoker 487 (16.5) 3,577 (89.2) 4,064 (58.3)

Past smoker 1,028 (34.8) 222 (5.5) 1,250 (17.9)

Current smoker 1,441 (48.7) 213 (5.3) 1,654 (23.7)

Stress*

No 2,163 (73.1) 2,849 (71.0) 5,012 (71.9)

Yes 794 (26.9) 1,162 (29.0) 1,956 (28.1)

Depression**

No 2,810 (95.0) 3,263 (81.3) 6,073 (87.1)

Yes 147 (5.0) 749 (18.7) 896 (12.9)

Self-rated health**

Unhealthy 462 (15.7) 908 (22.6) 1,370 (19.7)

Fair 1,203 (40.8) 1,659 (41.4) 2,862 (41.1)

Healthy 1,285 (43.6) 1,444 (36.0) 2,729 (39.2)

Subjective body image**

Thin 580 (19.6) 445 (11.1) 1,025 (14.7)

Normal 1,191 (40.3) 1,603 (40.0) 2,794 (40.1)

Fat 1,183 (40.0) 1,963 (48.9) 3,146 (45.2)

Sleep time** (mean ± SD) 6.83 ± 1.28 6.88 ± 1.35 6.86 ± 1.32

\5 h 328 (11.1) 521 (13.0) 849 (12.2)

5 h–8 h 2,403 (81.3) 3,131 (78.1) 5,534 (79.5)

[8 h 224 (7.6) 357 (8.9) 581 (8.3)

* p \ 0.05; ** p \ 0.01 for the chi-square statistic for testing the difference between each levels
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25-34 years, and stress (OR = 4.50 in men vs. OR = 3.72

in women) and depression (OR = 4.88 in men vs.

OR = 2.84 in women) had a greater effect on suicidal

ideation than in women. Women, on the other hand,

showed lower suicidal ideation when subjective body

image was normal (OR = 0.69, CI = 0.51–0.92) and sleep

time was 5–8 h (OR = 0.69, CI = 0.49–0.79).

A two-step cluster analysis split subjects into several

homogeneous groups based on 11 related factors (Table 3).

Men were divided into two groups and women were divided

into six groups. Among men, Group 1 showed a higher

‘suicidal ideation’ rate than Group 2. Men who were old and

had lower educational attainment showed a higher ‘suicidal

ideation’ rate. Among women, Groups 4, 5 and 6 showed

higher ‘suicidal ideation’ rates than other groups. Women in

Group 4, who were young, had higher education, were

alcohol drinkers and current smokers, and feeling stress and

depression showed a higher ‘suicidal ideation’ rate. Group 5,

comprising older women with lower educational attainment

and ‘unemployed’ status who rated their health as ‘unheal-

thy’ and body as ‘fat’, showed a higher ‘suicidal ideation’

rate. Group 6 was composed of women, who had lower

education, rated their health as ‘unhealthy’ or ‘fair’ and had

a ‘fat’ body image showed a higher ‘suicidal ideation’ rate.

Discussion

This study investigated suicidal ideation and its associated

factors by sex in Korean adults by using a large system-

atically randomized sample, focusing on health behaviors,

health status and socio-demographic characteristics. Many

factors were significantly related to suicidal ideation. In

both sexes, those who were married, had higher educa-

tional attainment, were non-smokers, were under low stress

and had good self-rated health showed less suicidal idea-

tion. This result supported that high socioeconomic status

could buffer poor mental health status. Significant factors

affecting suicidal ideation were age for men and subjective

body image and sleep time for women. In men, those aged

45-54 years showed the highest suicidal ideation rate. The

effects of stress and depression on suicidal ideation were

higher in men than in women. Women showed the lowest

suicidal ideation rate when their subjective body image was

normal. Also, women who slept 5–8 h showed a signifi-

cantly lower suicidal ideation rate than those who slept less

than 5 h.

The Republic of (South) Korea is ranked 64th among

182 nations on the 2010 United Nations Development

Program (UNDP) index of gender empowerment, which

summarizes women’s economic autonomy and political

participation in society (UNDP 2010). The differences

between women and men in their expectations of socialT
a
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roles and relationships are still large in Korea. Differences

found between sexes regarding suicidal ideation and rela-

ted factors reflected this.

In 2008, the suicide rate of Koreans aged between 25

and 64 years was 26.0 people per 100,000 population, 33.4

per 100,000 population for men and 18.7 per 100,000

population for women, with men showing a 1.8-fold higher

suicide rate (Statistics Korea 2009). However, the suicidal

ideation rate was 1.8 times higher in women (19.0%) than

in men (10.8%), with the overall suicidal ideation rate

being 15.5%. In a study that reported on the prevalence and

risk factors for suicidal behaviors of adults aged

18–64 years across 17 countries—2 in Africa, 3 in the

Americas, 3 in Asia and the Pacific, 7 in Europe and 2 in

the Middle East, cross-national lifetime prevalence of

suicidal ideation, plans and attempts accounted for 9.2%

(S.E. = 0.1), 3.1% (S.E. = 0.1) and 2.7% (S.E. = 0.1),

respectively (Nock et al. 2008). Although an absolute

comparison cannot be made because of differences in the

ages of the subjects, a similar tendency was found, in that,

although the actual suicide rate is higher in men, suicidal

ideation and attempts are higher in women (OR = 1.4)

(Iribarren et al. 2000). In the Czech Republic, women were

more than twice as likely to have had a prior parasuicide

before committing suicide than men (Dzúrová et al. 2008).

Korea’s suicidal ideation rate of 15.5% is about 1.7 times

higher than that of other countries (9.2%). This is not

surprising, given the fact that Korea shows the highest

suicide rate among the OECD countries (OECD 2008),

with 0.3% of men and 0.1% of women who had suicidal

ideation actually succeeding in suicide.

The finding that men aged 45–54 years had the highest

suicidal ideation rate is consistent with data from the

17-country study excluding adults aged less than 25 years

(Nock et al. 2008). The study of US adults (Strine et al.

2009) showed a high psychological distress rate in those

aged 45–54 years and the study of South Australians

(Taylor et al. 2007) showed similar patterns in the suicidal

ideation rate. Dzúrová et al. (2008) also found that one

quarter of people who committed suicide had prior expe-

riences of parasuicide. The people who had committed

suicide or parasuicide were the highest in the 45–54 age

group. In addition to this, part-time workers have signifi-

cantly higher anxiety than full-time workers (Shi et al.

2010) and feel more serious physiological distress (Strine

et al. 2009). The larger effect of employment on suicidal

ideation and attempts in men has also been demonstrated in

several previous studies (Möller-Leimkühler 2003; Taylor

et al. 2007; Turner and Turner 1999). Korean men are

traditionally conditioned to give priority to their bread-

winner role. Therefore, any conflict affecting their

employment has greater adverse effects on the suicidal

ideation of men when compared with women (Jeon et al.T
a
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2007). The high rate of suicidal ideation of participants

aged 45–54 years may be related to increased job stress

due to increased concerns about early retirement and

uncertainty about the future (Jung and Roh 2007). There-

fore, an implication of this result is that age-specific

prevention should be considered for preventing suicide.

Unlike men, women who viewed their bodies as normal

and who slept 5–8 h showed a lower suicidal ideation rate

than those who thought they were thin (OR = 0.69) and

who slept less than 5 h (OR = 0.69), respectively. Previ-

ous studies have shown that problems with sleep are

common among persons with suicidal ideation (Roberts

et al. 2001; Sabo et al. 1991). Shortened sleep appears to be

more associated with an increased likelihood of suicidal

ideation in the previous 12-month period in women than in

men (OR = 1.8, CI = 1.2–2.6) (Goodwin and Marusic

2008). The results of this study are consistent with the

relationship of sleep time in women with suicidal ideation.

Subjective body image has generally been more meaning-

ful to women than to men. Adolescents have shown a

preference for a slim body image, and those who thought

they were ‘‘fat’’ demonstrated a slightly higher suicidal

attempt rate than those who thought they were normal

(OR = 1.8, CI = 1.09–1.28) (Park 2008). Unlike adoles-

cents, adults prefer a normal body image to a slim body

image. The study of Zhao et al. (2009) showed that women

who were underweight, overweight or obese and men who

were underweight or obese had higher serious psycholog-

ical distress rates. This result indicated that abnormal BMI

or body image can be associated with mental health status

in adults.

In adults of both sexes, those who were married (Hong

et al. 2003; Khang et al. 2004; Nock et al. 2008; Taylor et al.

2007), had higher educational attainment (Khang et al.

2004; Nock et al. 2008; Oh et al. 2005), were non-smokers

(Boden et al. 2008), were under lower stress, experienced

less depression (Nock et al. 2008) and had good self-rated

health (Kim 2006) showed a lower suicidal ideation rate.

The study of McGuire et al. (2009), like our results, showed

that non-smokers had less serious psychological distress.

Ravens-Sieberer et al. (2009) showed that children and

adolescents in Europe with low socioeconomic status had

health problems. While Korean adolescents’ risk factors for

attempting suicide were depression (OR = 7.98), drug

use (OR = 4.67), current smoking (OR = 3.19), stress

(OR = 2.60) and current alcohol drinking (OR = 2.39)

(Park 2008), alcohol drinking was not found to be related to

suicide attempts in adults.

To study suicidal ideation as a dependent variable is

essential for suicide prevention. An effective strategy for

suicide prevention can be initiated after detecting factors

related to suicidal ideation from the early stages of con-

sidering suicide. Our study avoided focusing on only one

specific age group or one sex (e.g., adolescents, the elderly

or women) and included all adult groups, allowing us to

determine that the factors related to suicidal ideation dif-

fered by sex and conclude that these factors should be the

key to suicide prevention. In conclusion, the development

of a suicide prevention program for Korean adults requires

different approaches for each sex. For working men aged

45–54 years, the suicide prevention program needs to focus

on the management of work-related stress and depression.

For women, it may be necessary to foster community

support programs for those who are less educated, have no

job, experience a great deal of stress and depression, and

sleep less than 5 h per night.

There are few global questionnaires for measuring sui-

cidal ideation. This seems to be a pattern similar to

measures of stress and depression as well. Taylor et al.

(2007) used four questions in the 28-item General Health

Questionnaire (GHQ-28) for measuring suicidal ideation,

such as: ‘‘Have you felt that life isn’t worth living over the

past 2 weeks?’’. The questions were scored from 0 to 4. For

measuring serious psychological distress, Strine et al.

(2009) used the Kessler-6-measures, which were a self-

reported questionnaire. Our study is limited to single-item

measurement of suicidal ideation, but it was associated

with known factors in the expected ways.

This study will be of help in designing different sys-

tematic and effective suicide prevention approaches for

men and women. However, several limitations to the cur-

rent study should be considered when examining the results

of this investigation. First, data were based on retrospective

self-report and thus may be subject to underreporting and

biased recall. The degree of suicidal ideation was not

reflected in responses, since suicidal ideation was measured

dichotomously by a ‘‘yes’’ or ‘‘no’’ answer to the question.

Although the single-item measurement probably has lim-

ited reliability, self-reported health has proven to be a valid

predictor of mortality and future morbidity, even after

accounting for known demographic, social and medical

risk factors (Idler and Benyamini 1997). Second, our data

were cross-sectional, precluding any inferences regarding

causation because of the possibility of reverse causality.

We also examined the relationship between suicidal idea-

tion and some variables (health behaviors, health status and

socioeconomic variables) by sex; further study is required

to identify the mechanisms by which suicidal ideation

affects and is affected by these variables. Third, we assume

that individual-level and group-level characteristics inde-

pendently affect suicidal ideation. However, characteristics

at these two levels may interact (Koller et al. 2009;

Pikhartova et al. 2009), so contextual characteristics should

be also considered in future studies. Additionally, we only

showed the results for a limited number of factors, but in

further studies, other factors should be considered such as
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climate changes that could have a negative effect on mental

health (Berry et al. 2010; Kjellstrom et al. 2010).
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