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Objective This study aimed to investigate resilience as a protective factor for suicidality among Korean workers.

Methods Participants were workers from 26 organizations in Korea, aged 18 to 63 years, who completed a self-reported questionnaire
comprising items on sociodemographic factors, job stress, resilience, and suicidality. Completed questionnaires were collected from
4,405 persons, with 4,389 valid responses. Hierarchical logistic regression analyses were performed using suicidality as the dependent
variable.

Results Results of the logistic regression analyses indicated that among the sociodemographic factors, older age, being female, and be-
ing single were statistically significantly associated with suicidal ideation. A high level of job stress, depressive mood, and anxiety, in ad-
dition to a short job duration, were also associated with suicidal ideation. Resilience was a significant protective factor for suicidal ide-
ation after adjusting for all other variables. Older age and high anxiety levels were associated with having a suicide plan among
participants with suicidal ideation. The association of resilience with suicide plans and suicide attempts was non-significant.

Conclusion In this study, we found that a high level of resilience was associated with a low incidence of suicidal ideation in Korean work-
ers. Based on these results, we suggest the need to develop and implement interventions to improve resilience in the workplace, thereby

protecting workers, especially those with a high level of work stress, from suicidal ideation.
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INTRODUCTION

Suicide is a leading cause of death in working-age popula-
tions. In Korea, suicide was the highest cause of death among
people in their 20s and 30s, and the second highest cause of
death among those in their 40s and 50s in 2017." Of the Kore-
an workers who died in 2017, the deaths of 13.69% were due
to suicide." It is known that those who complete suicide have
generally previously made 10 to 20 attempts.” Suicide and re-
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lated behaviors can have huge costs with regard to workers’
productivity and welfare. Not only completed suicides but also
non-fatal suicidal ideation, plans, and attempts can cause se-
rious economic burdens in the workplace.* Therefore, it is im-
portant to identify risk and protective factors for suicidal be-
haviors at work and use them to prevent suicide.

Workers’ suicide is a result of complex interactions between
individual vulnerabilities (such as mental health problems),
stressful working conditions, and living conditions (including
familial and social stressors). Previous studies have associated
increased suicidality with high work stress;* adverse working
conditions such as a monotonous job, high responsibility, and
high job strain;* and workplace bullying.® In a recent system-
atic review and meta-analysis, exposure to poor job support
from supervisors and coworkers and work insecurity were
significantly related to suicidal ideation.® In addition, lack of
job control and low job support from supervisors and cowork-
ers were significantly related to suicide completion.® Although
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previous studies have been limited by their cross-sectional na-
ture, there is growing evidence to suggest an association be-
tween poor employment-related psychosocial conditions and
suicidality. Psychosocial stressors in the workplace can affect
mental health by interacting with vulnerability and protective
factors. However, there have been few studies on the relation-
ship between individual protective factors and occupational
stress and suicidality in the domain of job-related mental health.

Resilience refers to an individual’s ability to successfully cope
with stressors and changes in the environment and maintain
psychological well-being despite adversity. The concept of re-
silience first received attention with observations of people
who recovered and adapted better than others after experienc-
ing severe stressful events.” At first, resilience was regarded as
a fixed personality trait.* However, in animal and human stud-
ies, it has been observed that coping ability is strengthened in
response to environmental risks and protection.® Therefore,
recently, resilience has come to be regarded not as a “fixed trait”
but a “dynamic process” that changes and improves with envi-
ronmental stimuli.® As the concept of resilience has developed,
studies have been conducted to investigate its relationship with
mental illness in people exposed to specific stressors and to
prevent mental illness by providing training or fostering an
environment that can enhance resilience.

In resilience research, the workplace has attracted attention
as an environment where individual resilience can be developed
and promoted as a protective factor for mental health problems.
In previous studies, resilience was reported to be a protective
factor for depression and posttraumatic stress disorder in cer-
tain occupational groups known to be at high risk of trauma
or those who experience occupational stress.”"" A systematic
review of 14 studies from 2003 to 2014 reported that training
in improving resilience in the workplace could improve men-
tal health problems such as stress, depression, and anxiety."?
However, few studies have investigated the association be-
tween resilience and suicidality among workers. In the gener-
al population, there has been increasing interest in the associ-
ation between resilience and suicidality, with studies associating
alow resilience score with an increased risk of suicide attempts."
In a lifespan analysis study, a low level of resilience was shown
to predict greater suicidality in all ages."* A review of studies on
moderators affecting suicidality proposed a “buftering hypoth-
esis” that can explain how resilience reduces suicide risk."” As
per the buffering hypothesis, resilience can moderate the im-
pact of the existing risk of suicidality, such as a negative attri-
butional style, excessive perfectionism, and hopelessness."

Therefore, in this study, we aimed to investigate the associa-
tion between resilience and suicidality among workers. Further,
we aimed to determine the influence of resilience on different
levels of suicidality, which is a comprehensive term including
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suicidal ideation (thoughts of ending oness life), suicide plans
(strategies for how to end ones life), and suicide attempts (usu-
ally non-lethal self-harm behavior, while some are willing to
die). In the study population, we hypothesized that 1) high re-
silience is related to a low incidence of suicidal ideation and
2) high resilience is related to a low incidence of suicide plans
among participants with suicidal ideation and a low incidence
of suicide attempts among participants with suicide plans.

METHODS

Study participants

This study was part of the Kangbuk Samsung Workplace
Mental Health Study, a cross-sectional study of male and fe-
male Koreans aged 18 to 63 years who attended a mental health
checkup program at the Workplace Mental Health Institute,
Kangbuk Samsung Hospital in Seoul, Korea. Participants com-
prised workers from 26 companies and local government orga-
nizations, and voluntarily participated in mental health exami-
nations upon invitation from their companies: 10 companies
in the fields of service (three providing educational services,
two providing health services, three providing business ser-
vices, and two hotels), two companies in the field of transpor-
tation and communications (one transportation company and
one broadcasting company), three companies in the field of fi-
nance, insurance, and real estate (three insurance companies),
three companies in the field of construction, three companies
in the field of manufacturing, three companies in the field of
wholesale trade, and two public administrations, based on
the United States’ Standard Industrial Classification division
structure.'®

The present study was conducted between June 2015 and
April 2017. From the initial 4,405 respondents, we excluded
those with incomplete questionnaires or missing sociodemo-
graphic information. The final sample size was 4,389 (2,432
males, 1,957 females). The study was approved by the Institu-
tional Review Board of Kangbuk Samsung Hospital (IRB no.
KBSMC 2013-01-217), which waived the informed consent
requirement as we only used de-identified data routinely col-
lected in the workplace mental health screening checkups.

Measures

Suicidality

Suicidality was assessed using a self-reported dichotomous
question, the response options for which were “Yes” or “No”
The question is part of the Korea National Health and Nutri-
tion Examination Survey conducted annually by the Korean
government to investigate the level of public health and com-
pile statistics to establish and evaluate public health policy."”



Participants’ responses were categorized into groups accord-
ing to their suicide status during the previous year as follows:
1) those who had never considered suicide, 2) those who had
experienced suicidal ideation, 3) those who had made suicide
plans, and 4) those who had attempted suicide. To assess sui-
cidal ideation, participants were asked whether they had ever
seriously wanted to commit suicide during the past year (“Over
the last year, have you ever felt you would be better off dead?”),
with response options of “Yes” or “No.” To determine the exis-
tence of a suicide plan, participants were asked whether they
had ever made a specific plan for suicide during the past year
(“Over the last year, have you ever planned how to commit sui-
cide?”), with response options of “Yes” or “No.” The presence
of a suicide attempt was also measured by a question regard-
ing if they had ever attempted self-harm or suicide during the
previous year (“Over the last year, have you ever attempted self-
harm or suicide?”), with response options of “Yes” or “No”

Sociodemographic factors

The sociodemographic factors collected for the purpose of
this study were age, gender, educational level, marital status,
job grade, and years at current job. Educational level was cat-
egorized into two groups, with those with master’s and doctor-
ate degrees referred to as the highly educated group. Marital
status was delineated as married or single (being single includ-
ed never married, separated, divorced, and widowed individ-
uals), and job grade as low (members of staff or assistant man-
agers) or high (executive team members, general managers,
deputy general managers, or managers).

Occupational stress

Occupational stress was measured using the short form of
the Korean Occupational Stress Scale (KOSS-SF) developed
to measure employees’ job stress in Korean workplaces.'® The
KOSS-SF is a self-reported questionnaire comprising 24 items
measured on a four-point Likert scale (1 to 4). In this study,
Cronbach’s alpha for the KOSS-SF was 0.643. Some papers
have asserted that an acceptable threshold for Cronbachs al-
pha is typically 20.70." Previously, the KOSS-SF has demon-
strated good internal consistency and validity within seven
subscales: job demand, lack of job control, interpersonal con-
flict, job insecurity, organizational system, insufficient reward,
and organizational climate." However, in this study, the anal-
yses that follow use the overall KOSS-SF score, not those of the
seven subscales, to determine internal consistency; therefore,
Cronbach’s alpha for the KOSS-SF is relatively low.

Psychiatric symptoms
Depression and anxiety levels were assessed using the 20-
item Center for Epidemiological Studies Depression (CES-D)
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scale’®! and the 21-item Beck Anxiety Inventory (BAI),” re-
spectively. Both are self-reported questionnaires with respons-
es measured on a four-point Likert scale ranging from 0 to 3
points, and both have been confirmed to have high internal
consistency and validity.**** In this study, Cronbach’s alphas
of the CES-D and BAI were 0.861 and 0.937, respectively, indi-
cating high levels of internal consistency in the context of our
sample.

Resilience

The Korean version of the Connor-Davidson Resilience Scale
(K-CD-RISC) was used to measure resilience.” The self-report-
ed K-CD-RISC consists of 25 items measured on a five-point
Likert scale ranging from 0 to 4 points. Previously, the K-CD-
RISC demonstrated good reliability and validity (Cronbach’s
alpha=0.93, test-retest reliability=0.93).” In this study, Cron-
bach’s alpha of the K-CD-RISC was 0.995, indicating a high
level of internal consistency in the context of our sample.

Statistical analysis

The distribution of sociodemographic and psychological
characteristics across the study population was calculated. For
univariate analyses, we used Mann-Whitney-U tests to com-
pare means of continuous variables because of non-normal
distribution, and chi-square tests to compare proportions of
categorical variables between participants with and without
suicidal ideation.

To determine the influence of resilience on the suicidality of
workers, we performed hierarchical logistic regression analyses.
First, a hierarchical logistic regression analysis of all participants
was conducted with suicidal ideation as the dependent vari-
able. Second, we conducted a hierarchical logistic regression
analysis of participants with suicidal ideation using a suicide
plan as the dependent variable. Third, we conducted a hierar-
chical logistic regression analysis of participants with a suicide
plan using a suicide attempt as the dependent variable.

The model design was identical for all three analyses. In
model 1, the association of sociodemographic factors and sui-
cidality was tested. Occupational stress was added in model
2 to test the associations of occupational stress beyond the ef-
fects of sociodemographic factors. Psychiatric symptoms were
added in model 3 to test the associations of depression and
anxiety beyond the effects of sociodemographic factors and
occupational stress. Finally, resilience was added in model 4 to
test the associations of resilience beyond the effects of sociode-
mographic factors, occupational stress, and psychiatric symp-
toms. Statistical significance was set at a=0.05 (two-sided). We
used the Complex Samples module of the PASW statistics
software package, version 19 (SPSS Inc., Chicago, IL, USA) to
conduct all analyses.
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RESULTS

Characteristics of the participants
Sociodemographic factors, occupational stress, psychiatric
symptoms, resilience, and suicidality status are described in

Table 1. The mean age of the participants was 39.6110.2 years,
and 11.9% of them had a high educational level. The mean
job duration was 13.0+10.4 years, and 35.6% of the study pop-
ulation was in high-grade jobs. A total of 36.0% of the study
population was single (never married, separated, divorced, or

Table 1. Sociodemographic and psychological characteristics of the study participants (N=4,389)

Mean+SD, N (%)

Univariate analyses™

Variables Min/Max Mean=SD, N (%) Statistics
Total No-SI group SI group 2/} p

Age (years) 18/63 39.6+10.2 40.3+10.3 37.0+94 -8.641 <0.001
Job duration (years) 0/42 13.0+10.4 13.7+10.5 10.5+9.5 -8.216 <0.001
KOSS-SF 1.2/92.9 43.3+12.2 41.7+11.7 49.5+12.3 -16.435 <0.001
CES-D 0.0/58.0 10.21£9.6 8.318.1 17.6£11.6 -23.805 <0.001
BAI 0.0/63.0 72182 571 6.8 13.4+104 -23.332 <0.001
K-CD-RISC 0.0/100.0 63.6116.0 65.9t15.3 54.6+15.8 -18.404 <0.001
Gender (female) 1957 (44.6) 1449 (41.3) 508 (57.7) 76.127 <0.001
Educational level

Below high school 516 (11.8) 399 (11.4) 117 (13.3) 26.197 <0.001

College degree 1019 (23.2) 810 (23.1) 209 (23.7)

University degree 2330 (53.1) 1837 (52.4) 493 (56.0)

Master’s degree 475 (10.8) 419 (11.9) 56 (6.4)

Doctorate degree 49 (1.1) 43(1.2) 6(0.7)
Educational level (high)* 524 (11.9) 462 (13.2) 62(7.0) 25.188 <0.001
Marital status

Never married 1482 (33.8) 1070 (30.5) 412 (46.8) 116.799 <0.001

Married 2810 (64.0) 2379 (67.8) 431 (48.9)

Separated 13 (0.3) 8(0.2) 5(0.6)

Divorced 72 (1.6) 43(12) 29 (3.3)

Widowed 12 (0.3) 8(0.2) 4(0.5)
Marital status (single)* 1579 (36.0) 1129 (32.2) 450 (51.1) 109.143 <0.001
Job grade

Executive team 165 (3.8) 143 (4.1) 22 (2.5) 99.005 <0.001

General manager 436 (9.9) 402 (11.5) 34(3.9)

Deputy general manager 403 (9.2) 346 (9.9) 57 (6.5)

Manager 557 (12.7) 474 (13.5) 83(9.4)

Assistant manager 613 (14.0) 484 (13.8) 129 (14.6)

Staff 2215 (50.4) 1659 (47.3) 556 (63.1)
Job grade (high)$ 1561 (35.6) 1365 (38.9) 196 (22.2) 85.321 <0.001
Suicidal ideation (yes) - 881 (20.1)
Suicide plan (yes) - 251 (5.7)
Suicide attempts (yes) - 66 (1.5)

*univariate analyses (Mann-Whitney-U tests for continuous variables and chi-square tests for categorical variables) were conducted with sui-
cidal ideation as the dependent variable, feducational level (high) includes master’s and doctorate degrees, ¥marital status (single) includes
never married, separated, divorced, and widowed, $job grade (high) includes executive team members, general managers, deputy general
managers, and managers. SD: standard deviation, No-SI group: participants without suicidal ideation, SI group: participants with suicidal
ideation, KOSS-SF: Korean Occupational Stress Scale-Short Form, CES-D: Center for Epidemiologic Studies Depression scale, BAIL: Beck
Anxiety Inventory, K-CD-RISC: Korean version of the Connor-Davidson Resilience Scale
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widowed). The mean KOSS-SF score was 43.3+12.2, and mean
CES-D and BAI scores were 10.2+9.6 and 7.21+8.2, respective-
ly. The mean K-CD-RISC score was 63.6%16.0. In addition,
20.1% of the study participants (n=881) reported having ex-

Results of hierarchical logistic regression analyses of
all participants with suicidal ideation as the
dependent variable

The results of the hierarchical logistic regression analysis
that tested the association of suicidal ideation with sociode-
mographic factors, occupational stress, psychiatric symptoms,
and resilience are summarized in Table 2. The results of all four

perienced suicidal ideation during the previous year, 5.7% (n=
251) reported having made a suicide plan during the previous
year, and 1.5% (n=66) reported having attempted self-harm or
suicide. In univariate analyses, compared to the participants models of the hierarchical logistic regression revealed signifi-
without suicidal ideation, the participants with suicidal ide- cant overall model fit. In the analysis of model 4, both model
X’ (786.586, p<0.001) and the Nagelkerke R* value (0.259, ex-
plaining about 25.9% of the variance in the dependent vari-
able) indicated that the model was adequate to explain suicid-
al ideation. Examining the practical usefulness of the model

according to classification accuracy, 10 variables in analysis

ation were more likely to be younger (z=-8.641, p<0.001), fe-
male (x’=76.127, p<0.001), and single (x*=109.143, p<0.001),
and have a lower educational level (x*=25.188, p<0.001), short-
er job duration (z=-8.216, p<0.001) and lower job grade (x*=
85.321, p<0.001). In addition, the participants with suicidal ide-
ation were more likely to show higher KOSS-SF (z=-16.435,
p<0.001), CES-D (z=-23.805, p<0.001), and BAI (z=-23.332,
p<0.001) scores and lower K-CD-RISC scores (z=-18.404, p<
0.001) compared to those without suicidal ideation.

model 4 considerably enhanced its explanation accuracy to
82.4% for the group membership of the dependent variable.
Wald statistics were used to see if each indicator had a signifi-
cant individual relationship with suicidal ideation. Among the
independent variables, being female and being single were
statistically associated with suicidal ideation. In addition, age,
KOSS-SF score, CES-D score, and BAI score were statistically
associated with suicidal ideation. Furthermore, job duration

Table 2. Results of hierarchical logistic regression analyses of all participants with suicidal ideation as the dependent variable (N=4,389)
Model 1 Model 2 Model 3 Model 4
Wald OR B Wald OR B Wald OR B Wald OR

Independent variables

Sociodemographic factors
Age (years) 0.018 5900 1.018* 0.027  12.739 1.028*** 0.035 18.506 1.036*** 0.037 20.175 1.038™**
Gender (female) 0.403 21.967 1.496*** 0335 14.187 1.399*** 0296 9.727 1.344** 0274 8204 1.315**
Marital status (single) 0.531 28971 1.700*** 0.500 24.735 1.648*** 0394 13.521 1.482*** 0382 12.607 1.464™**
Educational level (high) -0.442  8.882 0.643** -0.395 6.784 0.674** -0.371 5453 0.690* -0.278  3.006 0.758

Job duration -0.019 8854 0.981** -0.027 15602 0.974*** -0.025 12.110 0.976** -0.025 12.466 0.975%**

Job grade (high) -0.358 10.724 0.699**  -0.270 5.801 0.763* -0.263 4991 0.769* -0.185 2.433 0.831
Job stress

KOSS-SF 0.051 215.992 1.052*** 0.021 29.089 1.021*** 0.015 12.601 1.015***
Psychiatric symptoms

CES-D 0.050 81.426 1.051*** 0.045 61.986 1.046***

BAI 0.044 45778 1.045%* 0.042 41.046 1.042***
Resilience

K-CD-RISC -0.020 39.754 0.980***
Statistics of the model

-2LL 4224.935 3990.276 3654.221 3613.908

Model 5 175.559 (df=6)*** 410.218 (df=7)*** 746.273 (df=9)*** 786.586 (df=10)***

Step ¥ 175.559 (df=6)*** 234.658 (df=1)*** 336.056 (df=2)*** 40.313 (df=1)***

Nagelkerke R* 0.062 0.141 0.247 0.259

Classification accuracy 79.9 80.2 81.7 82.4

*p<0.05, **p<0.01, ***p<0.001. OR: odd ratio, KOSS-SF: Korean Occupational Stress Scale-Short Form, CES-D: Center for Epidemiologic
Studies Depression scale, BAIL: Beck Anxiety Inventory, K-CD-RISC: Korean version of the Connor-Davidson Resilience Scale
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and K-CD-RISC score were statistically associated with sui-
cidal ideation. High educational level and high job grade
were statistically associated with suicidal ideation in analysis
models 1, 2, and 3. However, educational level and job grade
became statistically non-significant in analysis model 4. After
accounting for the influence of other variables, the odds ratio
of 0.980 in the K-CD-RISC means that a positive increase in
one unit of the K-CD-RISC decreased the probability of sui-
cidal ideation by 0.98 times.

Results of hierarchical logistic regression analyses of
participants with suicidal ideation with a suicide
plan as the dependent variable

The results of the hierarchical logistic regression analysis that
tested the association of having a suicide plan with sociodemo-
graphic factors, occupational stress, psychiatric symptoms, and
resilience among participants with suicidal ideation are sum-
marized in Table 3. The results of all four models of the hier-
archical logistic regression revealed significant overall model
fit. In analysis model 4, both model * (87.408, p<0.001) and
the Nagelkerke R* value (0.137, explaining about 13.7% of the

variance in the dependent variable) indicated that the analysis
model was adequate to explain having a suicide plan. Exam-
ining the practical usefulness of the model according to clas-
sification accuracy, 10 variables in analysis model 4 consider-
ably enhanced its explanation accuracy to 74.5% for the group
membership of the dependent variable. Wald statistics were
used to determine if each indicator had a significant individ-
ual relationship with having a suicide plan. Among the inde-
pendent variables, age and BAI score were statistically associ-
ated with having a suicide plan in analysis model 4. The KOSS-
SF score was statistically associated with having a suicide plan
in analysis models 2 and 3. In addition, job duration was statis-
tically associated with having a suicide plan in analysis model
2. Furthermore, CES-D score was statistically associated with
having a suicide plan in analysis model 3. However, KOSS-SF
score, job duration, and CES-D score became statistically non-
significant in analysis model 4. In addition, the K-CD-RISC
score did not demonstrate a statistically significant influence on
having a suicide plan among participants with suicidal ideation.

Table 3. Results of hierarchical logistic regression analyses of participants with suicidal ideation with a suicide plan as the dependent vari-

able (N=881)

Independent variables Model 1 Model 2 Model 3 Model 4

B Wald OR B Wald OR B Wald OR B Wald OR

Sociodemographic factors

Age (years) 0.018  1.349 1.018  0.028  3.187 1.029 0.038 5.406 1.039* 0.039 5571 1.040*

Gender (female) -0.001  0.000 0.999 0079 0.191 1.082 0.066  0.124 1.068 0.057  0.093 1.059

Marital status (single) 0.330  3.093 1.391 0277  2.144 1319 0.233 1.405 1.262 0229  1.367 1.258

Educational level (high) -0.439 1.606  0.645 -0486 1.890 0.615 -0.593 2.645 0.552 -0.566  2.384 0.568

Job duration -0.019 1.851 0981 -0.028 3.778 0.973* -0.028 3.579 0.973 -0.028  3.659 0.972

Job grade (high) 0.033  0.021 1.033 0.116 0251 1.123 0.071 0.087 1.073 0.077  0.104 1.081
Job stress

KOSS-SF 0.032 25587 1.033*** 0.014  4.069 1.015* 0.013  3.190 1.013
Psychiatric symptoms

CES-D 0.020 3.855 1.020* 0.018 3.047 1.018

BAI 0.040 13.705 1.041*** 0.040 13.679 1.041***
Resilience

K-CD-RISC -0.005  0.730 0.995
Statistics of the model

-2LL 1027.762 1001.330 949.143 948.411

Model 8.058 (df=6) 34.490 (df=7)*** 86.677 (df=9)*** 87.408 (df=10)***

Step ¢’ 8.058 (df=6) 26.432 (df=1)*** 52.187 (df=2)*** 0.732 (df=1)

Nagelkerke R 0.013 0.056 0.136 0.137

Classification accuracy 72.5 73.2 74.5 74.5

*p<0.05, **p<0.01, ***p<0.001. OR: odd ratio, KOSS-SF: Korean Occupational Stress Scale-Short Form, CES-D: Center for Epidemiologic
Studies Depression scale, BAIL: Beck Anxiety Inventory, K-CD-RISC: Korean version of the Connor-Davidson Resilience Scale
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Results of hierarchical logistic regression analysis of
participants with a suicide plan with self-harm and
suicide attempts as the dependent variable

The results of the hierarchical logistic regression analysis that
tested the association of suicide attempts with sociodemo-
graphic factors, occupational stress, psychiatric symptoms, and
resilience among participants with a suicide plan are summa-
rized in Table 4. The results of all four models in the hierarchi-
cal logistic regression revealed non-significant overall model
fit. K-CD-RISC score did not demonstrate a statistically signif-
icant influence on suicide attempts among participants with a
suicide plan.

DISCUSSION

To summarize the results, among the sociodemographic fac-
tors, older age, being female, and being single were statistically
significantly associated with suicidal ideation. A high level of
job stress, depressive mood, and anxiety, in addition to a short
job duration, were also associated with suicidal ideation. Re-
silience was a significant protective factor for suicidal ideation

SM Kim et al.

after adjusting for all other variables. Older age and high anxi-
ety levels were associated with having a suicide plan among
participants with suicidal ideation. The association of resilience
with suicide plans and suicide attempts was non-significant.
In this study; older age was statistically associated with sui-
cidal ideation among all participants and associated with hav-
ing a suicide plan among participants with suicidal ideation.
In addition, being female and being single were statistically as-
sociated with suicidal ideation. In general, the suicide rate in-
creases with age, and the highest rates among males and fe-
males are after 45 years and 55 years, respectively.** Depression,
physical illness, impaired functioning, and the death of a spouse
have been known to contribute to suicide in old age.” It has
been suggested that the deterioration of cognitive and physi-
cal functions and the impairment of work capacity may affect
the association between older age and suicidality among work-
ers. Among females, suicidal ideation and suicide attempts
tend to be three times higher than among males, although sui-
cide completion is four times more prevalent among males.**
Among females as compared to males, more frequent suicid-
al ideation and behavior can be attributed to a twofold higher

Table 4. Results of hierarchical logistic regression analyses of participants with a suicide plan with a suicide attempt as the dependent vari-

able (N=251)
Independent variables Model 1 Model 2 Model 3 Model 4
B Wald OR B Wald OR B Wald OR B Wald OR

Sociodemographic factors

Age (years) -0.043 1653 0958 -0.032 0.895 0.969 -0.025 0.532 0975 -0.026 0.558 0.975

Gender (female) 0220 0284 1246 0371 0.786 1.449 0.510 1.377  1.666 0.512 1.389  1.669

Marital status (single) -0.133  0.104 0875 -0.220 0.277 0.802 -0.262 0.390 0.769 -0.258 0.374 0.773

Educational level (high) -0.086 0.011 0917 -0.163 0.038 0.849 -0.364 0.183 0.695 -0.372 0.191 0.689

Job duration 0.027 0760 1.027  0.021 0440 1.021 0.022 0505 1.022 0.022 0522 1.022

Job grade (high) 0276 0293 1318 0339 0426 1404 0447 0.684 1.563 0452 0.695 1.571
Job stress

KOSS-SF 0.031 5641 1.031* 0.024 2766 1.024 0.025 2.787 1.025
Psychiatric symptoms

CES-D -0.022 0.888 0978 -0.021 0.771 0.979

BAI 0.054 5915 1.056* 0.054 5812 1.056*
Resilience

K-CD-RISC 0.002 0.033 1.002
Statistics of the model

-2LL 239.469 233.715 225.694 225.662

Model 2.601 (df=6) 8.356 (df=7) 16.376 (df=9) 16.409 (df=10)

Step i 2.601 (df=6) 5.754 (df=1)* 8.020 (df=2)* 0.033 (df=1)

Nagelkerke R 0.017 0.053 0.102 0.102

Classification accuracy 81.3 81.3 81.7 81.3

*p<0.05, **p<0.01, ***p<0.001. OR: odd ratio, KOSS-SF: Korean Occupational Stress Scale-Short Form, CES-D: Center for Epidemiologic
Studies Depression scale, BAIL: Beck Anxiety Inventory, K-CD-RISC: Korean version of the Connor-Davidson Resilience Scale
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prevalence of depression preceding suicide.® Females also tend
to express their distress through suicidal behavior without
the intention to die and to report suicidal thoughts and plans
more often than males.”” This may explain why suicide attempts
are common in females but are less likely to lead to actual sui-
cide as compared to males. Also, previous studies on gender
differences in occupational stress have suggested higher oc-
cupational stress among females because of multiple and con-
flicting role demands at home and in the workplace.”®* In ad-
dition, female workers have been reported to experience high
occupational stress because of their poorer job conditions com-
pared to males, including low job grade, lack of decision lati-
tude, long working hours, and high work strain.*>*' These gen-
der differences in occupational stress may have been responsible
for the increased suicidal ideation and plans in female workers
in this study. In the general population, marriage significantly
reduces the risk of suicide, while being single doubles it.** Ac-
cording to Durkheim’s social integration theory of suicide,
marriage can reduce the risk of suicide by facilitating social
support. In addition, by giving individuals an opportunity to
care for another person, marriage encourages altruism and so-
cial integration.”” However, if this integration is broken through
divorce and bereavement, the risk of suicide increases.” A lon-
gitudinal study of large populations and a systematic review
of 84 papers have supported this theory.”**

In this study, a high level of job stress was statistically asso-
ciated with suicidal ideation, but was non-significant with re-
gard to suicide plans and attempts. A systematic review and me-
ta-analysis® examined the relationship between various work
stressors and suicidal ideation, attempts, and completion. Ac-
cording to the results, a higher risk of suicidal ideation was as-
sociated with poor job support from supervisors and cowork-
ers as well as work insecurity. Moreover, the higher risk of both
suicide attempts and completion was associated with low job
control. In addition, general self-reported occupational stress
and exposure to work stressors were related to suicidal ide-
ation, attempts, and completion.®

In this study, depressive mood and anxiety were statistical-
ly associated with suicidal ideation. In addition, a high level of
anxiety was statistically associated with having a suicide plan
among participants with suicidal ideation. It is known that
about 95% of people who attempt or commit suicide have a di-
agnosed mental illness, and depressive disorder accounts for
80% of these people.* In addition, the literature identifies se-
vere anxiety and agitation as risk factors for suicide. Almost
20% of patients with an anxiety disorders such as panic disor-
der and social phobias make unsuccessful suicide attempts.*
Agitation was identified as one of the strongest predictors of
short-term suicide in patients with depression and as one of
the predictors of near-lethal attempts.”
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In this study, resilience was a significant protective factor for
suicidal ideation after adjusting for all other variables. Previ-
ous studies on substance-dependent patients have related low
resilience to a high risk of suicide attempts."” In a lifespan anal-
ysis study, low resilience was shown to predict a high likelihood
of suicidal ideation for all ages in a community sample."* Some
researchers have proposed various definitions of suicide re-
silience—a capability, resource, or competitiveness to control
suicidal ideation**—and identified it as an internal factor pro-
tecting against suicidality.”” Further, one study contended that
suicide resilience is a positive coping appraisal, which implies
individual confidence in the ability to perform specific actions
when dealing with difficult life situations.”® A subsequent study
presented the buffering hypothesis of resilience against suicid-
ality, in which resilience can moderate the impact of existing
risk factors for suicidality, such as a negative attributional style,
excessive perfectionism, and hopelessness,"” which may act as
risk factors in the workplace as well. In this study, the associ-
ation of resilience with suicide plans and attempts was non-
significant. This result contradicted our hypothesis that high
resilience among workers is related to a low incidence of sui-
cide plans among participants with suicidal ideation and a low
incidence of suicide attempts among participants with suicide
plans. This non-significant influence beyond suicidal ideation
can be understood based on suicidality as a continuum with
suicidal ideation, plan, attempts, and completion.”

In addition to the major findings of this study, high job grade
and high educational level were statistically associated with the
absence of suicidal ideation in analysis models 1, 2, and 3 of
the hierarchical logistic regression analyses of all participants
with suicidal ideation as the dependent variable, although
they became statistically non-significant in analysis model 4.
Firstly, lower job grade may be associated with other adverse
working conditions that increase suicidality, such as low con-
trol, monotony, high job strain, and workplace bullying.*® Re-
garding educational level, there is the implication that it is neg-
atively associated with occupational stress among workers.***'
A previous study with a large sample of workers in 16 Europe-
an countries (n=13,695) reported a consistent link between
low educational levels and high work stress.” Intellectual skills,
which could be associated with educational level, play an im-
portant role in choosing adaptive coping strategies when faced
with workplace stress.* Intellectual strengths can provide psy-
chosocial resources for individuals to experience an increased
sense of control and self-efficacy and lower stress levels.**
Therefore, these play a role as protective factors for suicidali-
ty among workers.*

Limitations
Several limitations should be considered when interpreting



the results of this study. First, we measured participants’ sui-
cidality using simple yes or no questions asking whether they
had experienced suicidal ideation, had suicide plans, and made
suicide attempts. There have been many instruments of vary-
ing character and length for assessing suicidal ideation or in-
tent.* Some include just a few elements and others contain
more than 20 elements. As suicidal ideation and intent vary in
severity and their degree is clinically meaningful, the dichot-
omous measurements used to assess suicidality in this study
have limitations. In addition, because important independent
variables, including KOSS-SF, CES-D, BAI, and K-CD-RISC
scores, were used as continuous variables, we were unable to
demonstrate their linear associations with suicidality, which
could have been possible if suicidality had been measured by
a rating instrument. However, there is controversy regarding
the adequacy of the positive predictive value of suicidal behav-
iors using clinical instruments, even in more detailed question-
naires.” In addition, non-suicidal self-injury could have been
included as a group of people who attempt suicide in this study.
Second, since the study used a self-reported survey, reporting
bias may be a concern. Third, the current study did not collect
data on various sociodemographic factors such as socioeco-
nomic status, personal life stress outside work, and psychiatric
comorbidities such as substance use disorder, impulse control
disorder, and personality disorder, which may affect suicidal-
ity. Risk factors for suicidality including a family history of
suicide and childhood abuse were also not examined in this
study. Fourth, the current study did not collect data on vari-
ous job-related factors such as work hours and workplace at-
mosphere, which can potentially influence suicidality. Finally,
this study on resilience has the limitation of utilizing a cross-
sectional design. Resilience can be understood as having both
“trait-like” and “state-like” characteristics. Therefore, causality
here may be limited.® Therefore, to confirm and generalize the
results of this study, further longitudinal studies using a larg-
er number of participants and objective assessment tools that
control for latent confounding factors are needed.

Conclusion

In this study, we found that a high level of resilience was as-
sociated with a low incidence of suicidal ideation in Korean
workers. Based on these results, we suggest the need to devel-
op and implement interventions to improve resilience in the
workplace, thereby protecting workers, especially those with
a high level of work stress, from suicidal ideation. Future re-
search should focus on the development of interventions to
promote resilience among workers in the workplace.
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