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Abstract
Background: Suicide is a major public health concern worldwide, but it is largely preventable. Although previous
studies have suggested quality of life as a predictor of suicide risk, knowledge about this topic is limited by the small
number of available subjects and insufficient information. The aim of this study is to investigate the association
between the EuroQoL 5 dimension (EQ-5D) measurement and the risk of suicidal behaviors among adults in a
representative sample of Korea.
Subjects and Methods: The data were obtained from the 2008 and 2009 Korean Community Health Survey. A
total of 393,073 participants older than 20 years were included in this study. These participants had no missing
information on questionnaires about the EQ-5D measures, suicide behaviors, and other covariates. Of these
subjects, 37,689 experienced only suicide ideation and 1,910 subjects experienced both suicide ideation and suicide
attempts.
Results: We found that participants who experienced suicide ideation and/or suicide attempts had significantly
lower quality of life than those who had not experienced such behaviors. After adjusting for confounding variables,
the estimate of EQ-5D score was lowest in subjects with both suicide ideation and suicide attempts, followed by
subjects with only ideation and then subjects without suicide behaviors.
Conclusions: Considering that suicide ideation and suicide attempts are important factors in the likelihood of
eventual suicide, assessing quality of life may be beneficial for identifying adults at high-risk of suicide and for
reducing suicide-related risks at the population level.

Keywords: Suicide ideation; Suicide attempt; Quality of life;
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Introduction
As one of the leading causes of death worldwide, suicide is a major
concern for public health authorities. The World Health Organization
has estimated that almost one million people commit suicide annually,
which is an average of one suicide death every 40 seconds [1]. Suicide
rates are traditionally highest for the elderly people; however, the rates
are rising for adolescents and young adults, which make this an
important problem for all age groups [2].
Numerous factors lead to suicide behaviors, including, importantly,
suicide ideation and suicide attempts. Known risk factors include
previous self-harming actions, a family history of suicide, personality
characteristics (e.g, impulsivity and aggression), socioeconomic status,
and misuse of alcohol or drugs [2,3]. Psychiatric disorders (e.g.,
depression, misuse of alcohol or drugs, schizophrenia, and bipolar
disorder)and poor physical health and disabilities are also known to be
powerful risk factors [2,3]. However, the implications of each
individual factor likely to be minor; because each factor accounts for
only a small fraction of the variance in individual suicide risk and has
insufficient risk specificity [4]. Because suicide is largely preventable,
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identifying individuals at high-risk for suicide is an important
component of an effective approach to suicide prevention, but this
task remains challenging. However, comprehensive risk-factor
assessment might be effective in suicide prevention at the population
level.
Health-related quality of life (HRQOL) indices are multidimensional and comprehensive measures of a subject’s perceptions of
his or her physical, mental, emotional, and social functioning and are
widely recognized as independent predictors of morbidity and
mortality [5]. Previous studies have revealed a significant association
between HRQOL and suicide behaviors [6-12]. Although the
assessment of HRQOL provides valuable insight into the risk of
suicide, research knowledge is limited by the small number of subjects
with suicidal behaviors, the generally older population of subjects with
suicidal behaviors, patients with a specific disease, and/or insufficient
adjustment for confounding variables.
In Korea, suicide is a major social issue; the suicide rate has
increased dramatically over recent decades, growing from 13.0 per
100,000 people in 1997 to 33.3 per 100,000 in 2011 [13,14]. This rate is
the highest among countries belonging to the Organization for
Economic Cooperation and Development [14]. Thus, the magnitude
of South Korea’s suicide problem includes many issues in addition to
suicide ideation and/or suicide attempts. Given that previous studies
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on suicide risk have limitations due to small number of subjects with
suicide behaviors [2], which make them vulnerable to error, the results
of the present study appear to be relatively stable.
In this study, we sought to investigate the association between
HRQOL and the risk of suicidal behaviors among adults in a
representative sample from Korea. We hypothesized that adults who
experienced suicidal behaviors would be more susceptible to low
HRQOL than those with no suicidal behaviors. Using a large and
representative data sample from Korea, we employed the EuroQoL 5
Dimension (EQ-5D) as the index for measuring HRQOL and included
suicide behaviors, particularly with respect to suicidal ideation alone,
suicidal ideation coupled with attempted suicide, and the absence of
suicidal behaviors.

Materials and Methods
Study population
We used data from the 2008 and 2009 Korean Community Health
Survey (KCHS), conducted by the Korea Centers for Disease Control
and Prevention. The KCHS is a cross-sectional study that began in
2008 with the goals of gathering reliable health-related data at the
community level in different geographical regions and providing
evidence-based public health programs and services. Study
participants were recruited from public health centers in subcommunities using probability proportions to size systematic
sampling and root proportional allocation. The survey was conducted
annually over the September-November period and gathered
information through fact-to-face, paper-assisted personal interviews
between trained interviewers and respondents. The information
included socio-demographic information, health behaviors (i.e.,
smoking and alcohol consumption), self-reported health status, health
system utilization, and quality of life. A total of 450,973 participants
(220,258 in 2008 and 230,715 in 2009) were included in the study [15].
Of the 450,973 participants, we excluded 1221 subjects who did not
respond or incompletely responded to the EQ-5D and questions about
suicide behaviors. Additionally, 56679 subjects with missing variables
of interest were excluded, which resulted in the inclusion of a total of
393,073 participants (87.2%) in this study.

Suicidal behaviors
Individuals’ suicidal behaviors were obtained through self-reporting
report of suicide ideation and suicide attempts. Suicide ideation was
based on a question about whether the respondent had thought about
dying in the past 12 months. Suicidal attempts were based on a
question about whether the respondent had attempted suicide in the
past 12 months. The responses were coded as dichotomous variables
(“yes” or “no answer”).

EQ-5D measurement
HRQOL was measured by the EQ-5D, which was developed by the
EuroQol Group[16]. The EQ-5D is an instrument that consists of five
dimensions of the current health status: mobility (M), self-care (SC),
usual activities (UA), pain/discomfort (PD), and anxiety/depression
(AD). Each dimension has the following three possible response: no
problem (1); some problems (2); and severe problems (3).
Using a combination of these dimensions, a single summary score
was calculated for the EQ-5D. Scores on the EQ-5D ranged from
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-0.171 to 1, where 1 indicates no problems in any of the five
dimensions, zero indicates death, and a negative score indicates a
health status worse than death. The Korean version of the EQ-5D was
validated by the Korean Centers for Disease Control and Prevention
[17].

Variables
Variables of interest in the association between quality of life and
suicidal behaviors were determined based on evidence in the previous
literature. As part of the KCHS, respondents provided information
about their age (20-39, 40-59, or ≥ 60 years), gender, marital status
(married, divorced or widowed, or never married), monthly income
(1Q: ≤ 1000 thousand won, 2Q: 1000-2000 thousand won, 3Q:
2000-3300 thousand won, 4Q: ≥ 3301 thousand won), and education
(less than high school, high school, college or higher). Job categories
were white-collar (managerial, professional, or clerical), pink-collar
(services or sales), blue-collar (manual), military, or no economic
activity. Health behaviors included smoking status (current, former, or
never) and alcohol consumption (drinker or non-drinker).
Health status was divided into two segments: self-estimated health
status (very good, good, moderate, bad, or very bad) and previous
physician-diagnosed diseases (i.e., hypertension, diabetes mellitus,
dyslipidemia, stroke, myocardial infarction, or angina). Feelings of
depression were identified through a question asking the respondent
whether he/she had experienced feelings of depression in the past 12
months (“yes” or “no answer”).

Statistical analysis
All analyses of suicidal behaviors were conducted separately in the
following categories: subjects without suicidal behaviors (‘no suicidal
behaviors’), subjects with suicide ideation (‘suicide ideation’), and
subjects with both suicide ideation and suicide attempts (‘suicide
ideation and suicide attempts’). The EQ-5D index was calculated based
on the recommendation of the Korean Centers for Disease Control
and Prevention [17]. The formula to convert scores for the five
dimensions is described in the following:
EQ-5D index=1-(0.05 + 0.096×M2 + 0.418×M3 + 0.046×SC2 +
0.136×SC3 + 0.051×UA2 + 0.208×UA3 + 0.037×PD2 + 0.151×PD3 +
0.043×AD2 + 0.158×AD3 + 0.05×N3).
Where the numbers 2 and 3 indicate levels of severity for the five
dimensions of the EQ-5D (‘some problems’ and ‘severe problem’,
respectively). N3 is rescaled from 0 to 1 if at least one dimension at
level 2 or 3 (some or severe problems) is 1; otherwise, N3 is set at 0).
Differences in quality of life according to suicidal behaviors were
assessed by the mean of the EQ-5D scores and the frequency of
subjects with ‘some’ or ‘severe’ problems in the five dimensions of the
EQ-5D. A general linear regression model was conducted by treating
the EQ-5D index as continuous variables. We estimated models by
adjusting for covariates: Model I was adjusted for age, gender, and
marital status; Model II was adjusted for Model I + income, education,
job categories, smoking, and alcohol consumption; Model III was
adjusted for Model II + self-estimated health status and histories of
disease of hypertension, diabetes mellitus, dyslipidemia, stroke,
myocardial infarction, and/or angina. Each model produced the
adjusted estimates (β) and standard error (SE) of the EQ-5D in
subjects with either suicide ideation or with both suicide ideation and
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suicide attempts. Subjects without suicidal behaviors were designated
as the reference group.
All of the analyses were performed using SAS 9.2 (SAS Institute,
Cary, NC, USA), and the statistical significance level was set at α=.05.

Results
Of the 393,073 participants, approximately 10% (n=39,599) of the
subjects reported suicidal behaviors (37,689 subjects with only suicide
ideation and 1,910 subjects with both suicide ideation and suicide
attempts).
Table 1 shows the mean differences in the EQ-5D score between
study participants with different demographic, health and suicidal
behavior characteristics. The mean score on the EQ-5D decreased with
age, and females had lower scores than males. Divorced/widowed
subjects had a lower quality of life than participants in other marital
status categories. As monthly income and educational level rose,
quality of life increased significantly. Employed participants were
more likely to have high EQ-5D scores than those who were
unemployed. Current smokers or drinkers had better quality of life

than those who were former/non smokers or non-drinkers.
Participants who reported very good self-estimated health status had
the highest score on the EQ-5D, and those who reported very poor
self-estimated health status had the lowest scores. Regarding disease
status, participants who had hypertension, diabetes, dyslipidemia,
stroke, myocardial infarction, or angina were likely to have lower
EQ-5D scores than those without such diseases. Participants who
reported feelings of depression had lower quality of life than those
without feelings of depression. Suicidal behaviors significantly reduced
quality of life; subjects who had both suicide ideation and suicide
attempts had the lowest EQ-5D scores, The next group that had
experienced only suicide ideation also had low EQ-5D score. Subjects
without suicidal behaviors scored the highest on the EQ-5D among the
groupings. When the participants’ ages were factored into the three
groups (20-39 years, or young-aged adults; 40-59 years, or middleaged adults; and ≥ 60 years, or older adults, the mean EQ-5D showed a
similar pattern for suicidal behaviors (data not shown): subjects
without suicide behaviors scored higher than subjects with only
suicide ideation, who, in turn, scored higher than subjects with both
suicide ideation and suicide attempts.

n

Mean

(SD)

p-value*

20~39

118774

0.98

-0.06

<.0001

40~59

152520

0.96

-0.09

60~

121779

0.86

-0.19

Male

181874

0.95

-0.12

Female

211199

0.92

-0.14

Married

283200

0.95

-0.12

Divorced/Widowed

55407

0.85

-0.19

Never Married

54466

0.98

-0.08

1Q (~1000 thousand)

114530

0.88

-0.18

2Q (~2000 thousand)

96714

0.95

-0.11

3Q (~3300 thousand)

82694

0.97

-0.09

4Q (3301~ thousand)

99135

0.97

-0.08

Elementary or lower

112717

0.86

-0.18

Middle to High school

166272

0.96

-0.1

College or higher

114084

0.98

-0.06

71222

0.99

-0.05

Age (years)

Gender
<.0001

Marital status
<.0001

Monthly Income (KRW)
<.0001

Education
<.0001

Job Categories
White-collar
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Pink-collar

48694

0.97

-0.07

Blue-collar

118415

0.95

-0.09

Military

1864

0.99

-0.05

Unemployed

152878

0.89

-0.18

Current smoker

93771

0.96

-0.11

Former smoker

54172

0.93

-0.16

Never-smoker

245130

0.93

-0.13

Drinker

214379

0.96

-0.09

Non-drinker

178694

0.91

-0.17

Very good

19845

0.99

-0.05

Good

142855

0.98

-0.05

Moderate

145622

0.96

-0.08

Bad

68456

0.85

-0.16

Very bad

16295

0.64

-0.29

Yes

77551

0.87

-0.18

No

315522

0.95

-0.11

Yes

28191

0.86

-0.2

No

364882

0.94

-0.13

Yes

21712

0.9

-0.15

No

371361

0.94

-0.13

Yes

8236

0.69

-0.3

No

384837

0.94

-0.12

Yes

4478

0.82

-0.22

No

388595

0.94

-0.13

Yes

5774

0.83

-0.2

No

387299

0.94

-0.13

Smoking
<.0001

Current alcohol consumption
<.0001

Self-estimated health status
<.0001

Hypertension
<.0001

Diabetes mellitus
<.0001

Dyslipidemia
<.0001

Stroke
<.0001

Myocardial infarction
<.0001

Angina
<.0001

Depressive feeling
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Yes

31670

0.82

-0.23

No

361403

0.95

-0.12

No suicide behaviors

353485

0.95

-0.11

Suicide ideation

37680

0.83

-0.22

Suicide ideation and attempts

1908

0.78

-0.23

<.0001

Suicide behaviors
<.0001

Table 1: Mean (SD) differences of EQ-5D by study participants’ characteristics (N=393,073)

Figure 1 presents the percentages of subjects with ‘some’ or ‘severe’
problems in each EQ-5D dimension categorized according to suicidal
behaviors. Subjects with suicidal behaviors were substantially more
likely to report problems with mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression compared to subjects without
suicidal behaviors. Within the group with suicidal behaviors, subjects
with both suicide ideation and suicide attempts were more likely to
have problems in each EQ-5D dimension than those with only suicide
ideation.

Figure 1: Percentages of subjects with ‘some’ or ‘severe’ problems in
each EQ-5D dimension according to suicide behaviors.

20~39 years old
Estimate

(SE)

Table 2 shows the adjusted estimates for the EQ-5D by suicidal
behaviors in each age group. We observed a significant negative
association of the EQ-5D with suicide behaviors. When adjusted for
participants’ socioeconomic characteristics and health behaviors
(model 1 and model 2), compared to subjects without suicide
behaviors (reference group), the estimates of the EQ-5D were
significantly reduced in subjects with suicide ideation and/or suicide
attempts. Additional adjustments for health status (self-rated health,
hypertension, diabetes, dyslipidemia, stroke, MI, angina, and feelings
of depression; model 3) resulted in an even more dramatic reduction
in quality of life in subjects with suicide behaviors. The observed
results were consistent across all adult age groups. In particular, the
estimate reduction of older adults (≥60 years) was greater than other
adult groups (-0.058 for subjects with only suicide ideation and -0.064
for subjects with both suicide ideation and suicide attempts).

40~59 years old
p-value

Estimate

(SE)

≥60 years old
p-value

Estimate

(SE)

p-value

Model 1 (adjusted for age, gender, and marital status)
No suicide behaviors

Reference

Reference

Reference

Suicide ideation

-0.048

(0.001)

<.0001

-0.077

(0.001)

<.0001

-0.149

(0.001)

<.0001

Suicide ideation and attempts

-0.104

(0.003)

<.0001

-0.152

(0.003)

<.0001

-0.198

(0.007)

<.0001

Model 2 (adjusted for model 1 + job, education, income, smoking, and drinking)
No suicide behaviors

Reference

Suicide ideation

-0.047

(0.001)

<.0001

-0.072

(0.001)

<.0001

-0.136

(0.001)

<.0001

Suicide ideation and attempts

-0.101

(0.003)

<.0001

-0.141

(0.003)

<.0001

-0.007

(0.007)

<.0001
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Model 3 (adjusted for model 2 + self-rated health, hypertension, diabetes, dyslipidemia, stroke, MI, angina, and depressive feeling)
No suicide behaviors

Reference

Reference

Reference

Suicide ideation

-0.025

(0.001)

<.0001

-0.036

(0.001)

<.0001

-0.058

(0.001)

<.0001

Suicide ideation and attempts

-0.059

(0.002)

<.0001

-0.074

(0.003)

<.0001

-0.064

(0.006)

<.0001

Table 2: Adjusted estimates (SE) of EQ-5D by suicide behavior for each age group

Discussion
We found that adults who experienced suicide ideation and/or
suicide attempt had significantly lower scores for the EQ-5D than
those who had not experienced such behaviors. This association was
independent of other confounding variables, such as socioeconomic
characteristics, physical health status, and feelings of depression, and
was consistent across all adult age groups. Our study extends the
existing evidence on the usefulness of quality of life as a predictor for
suicide risk, and suggests that employing quality of life issues in
suicide risk detection and reduction may be beneficial across all adultage groups.
Consistent with our findings, previous studies have suggested that
reduced quality of life is significantly associated with suicide behaviors
[6]. In a study of a representative sample of the South Australian
population, Goldney et al (2001) investigated the HRQOL of people
with suicide ideation. Of 14,456 respondents over the age of 15 years,
79 subjects (2.6%) reported suicide ideation. Those with suicide
ideation had significantly poorer quality of life measurements
(P<0.001) than those without suicidal ideation [6]. A recent study
suggested that the quality of life of older adults strongly affects suicide
behaviors, finding that older adults with an EQ-5D index score <0.7
had a 9.1 and 3.4-times greater odds ratios for suicide ideation and
suicide attempts than those with a relatively high index score of 1 or
0.8-1, respectively [8]. In addition, suicidal risk in patients with
schizophrenia was significantly associated with poor social and
psychological quality of life, identifying important subgroups of the
patients at high risk for suicide [10-12]. In patients with diabetes
mellitus or bipolar disorder, lower HRQOL were significant
contributors to suicidal behavior [7,9]. These findings support the
need for quality of life assessments to identify people at risk for suicide
behaviors with a view toward early intervention.
A particularly interesting finding of the current study is that quality
of life, as measured by the EQ-5D, enables the potential detection of
the severity of possible suicide behaviors. We observed that subjects
who reported both suicide ideation and suicide attempts had the
lowest score on the EQ-5D. The next lowest score was found for those
who reported only suicide ideation without suicide attempts, and those
who did not experience suicide ideation or suicide attempts had the
highest quality of life. Although quality of life decreased with age,
regardless of suicide behaviors, the pattern of a reduction in EQ-5D
scores accompanied by an increase in the degree of suicidal behaviors
was also common in all age groups. Because that suicide ideation is an
important antecedent to suicide attempts and because these non-fatal
suicide behaviors are relatively high-risk factors for eventual suicide
[18-20], quality of life assessment deserves more attention for suicide
prevention in community and medical care.
HRQOL reflects quality of life relative to one’s physical, social,
psychological, and spiritual factors. Although HRQOL involves a lack
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of conceptual clarity and measurement feasibility [21,22],
epidemiological studies have widely recognized HRQOL measurement
as a consideration of disease stage or treatment/intervention effects in
patients and as a determinants of disparity in specific conditions (i.e.,
socioeconomic status, employment, and disease prevalence) in the
general population[23-28]. As applied to current study, the EQ-5D
applied to the current study is a valid generic instrument for health
status that captures health in terms of mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. It has been used in
clinical and economic evaluations of health care and in population
health surveys in many countries [29]. Whether the EQ-5D is a
reasonable measure for screening the population for suicide risk
remains unclear, but our study indicates that subjects who reported
suicide behaviors were more susceptible to decreased quality of life
compared to subjects who did not experience suicide behaviors. Thus,
self-reporting quality of life may be an important factor in suicide
behaviors.
This study is the first to show a strong association between impaired
quality of life and suicidal behaviors among all adults using a large and
representative sample dataset and events related to suicide behaviors.
However, several limitations of this study should be noted in the
interpretation of the findings. The study was based on a cross-sectional
design; thus, we cannot definitely establish a causal relationship
between quality of life and the risk of suicide behaviors. Nevertheless,
previous studies provide evidence that subjects with poor quality of life
are more likely to report suicide behaviors. The KCHS included only
self-reported data, which are likely to involve recall bias for social
desirability. In addition, the reliability of psychometric measures,
including suicide behaviors and feelings of depression as applied to the
KCHS was implicitly assumed rather than explicitly ascertained.
Finally, due to the observational nature of this research, we cannot rule
out the possibility of residual confounding effects by unmeasured
confounders. For example, because suicide behaviors are complex and
involve physical, mental, and social factors, there are many possible
precipitating factors (i.e., family history of suicide, childhood
environment, or abuse of drugs) for these behaviors that we cannot
measure.

Conclusions
We found that suicide behaviors were significantly associated with
low quality of life as assessed by the EQ-5D among younger, middleaged, and older adults. Given that suicide ideation and/or suicide
attempts are important factors in eventual suicide, assessing quality of
life may be useful for identifying adults at high-risk for suicide and
potentially reducing suicide-related risks at the population level.
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