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INTRODUCTION

Suicide is a serious mental health problem worldwide. The 
suicide rate of South Korean adults is highest among Organi-
zation for Economic Cooperation and Development coun-
tries.1 Identifying the suicide risk pattern of South Korean 
adults is necessary to develop interventions for suicide pre-
vention. Moreover, identifying and characterizing suicide risk 
patterns using population-based data is important.2 Doing so 
will help establish policies and services for suicide preven-
tion. However, first, suicide risk must be defined. Although 
defining when an individual is at risk of suicide is difficult, it 
is generally considered to be the stage before death by suicide.3 
An assessment of the risk of committing suicide implies iden-
tifying mental aspects related to thinking about or planning 

eISSN 1976-3026
OPEN ACCESS

suicide and behavioral aspects such as actual suicide attempts 
or self-harm. In their systematic review and meta-analysis, 
Angelakis and Gooding4 evaluated studies on non-suicidal, 
self-injurious behavior without suicidal ideation. Recent stud-
ies consider Non-Suicidal Self-Injury (NSSI), without the in-
tention to die, separately from self-harm with the intention to 
die. Although there is no suicidal intention, research on NSSI, 
such as pain avoidance to relieve unstable emotions, is essen-
tial.5 However, because our study aimed to identify as many 
potential groups at risk for suicide as possible, we did not lim-
it self-harm to cases with suicidal intent. Additionally, self-
harm has long been considered a behavior related to suicide. 
It is necessary to include self-harm as a suicide risk indicator, 
along with suicide attempts and suicidal thoughts. In clinical 
practice, self-harm is not a life-threatening behavior, but view-
ing it as a predictor of suicide risk is known to be effective in 
preventing suicide.6

Suicide research must include suicide risk sub-factors and 
the possibility of their co-occurrence. This is expressed in the 
concept of suicidality, which emphasizes viewing overall sui-
cide risk rather than considering suicidal ideation, plans, and 
attempts and self-harm individually.7 Clinically, suicidal ide-
ation is associated with suicide attempts and self-harm. There-
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Latent Subtypes of Suicide Risk

fore, studies on suicide risk should be designed to explain the 
complex phenomenon of suicide rather than to solely report 
high and low levels of each sub-factor.

Several studies have attempted to identify patterns associ-
ated with suicide risk.7-10 Recent studies emphasize person-
centered rather than variable-centered approaches and latent 
growth models when investigating suicidality because it is 
useful in explaining suicide risk’s complex nature.11-14 More-
over, ascertaining whether there are demographic or health-
related differences among people grouped according to sui-
cide risk patterns is necessary. This will help identify and 
eliminate the current suicide risk factors within suicide risk 
subtypes. Identifying and recognizing subtypes would be 
clinically useful for providing focused services, such as differ-
entiated suicide prevention and treatment, according to dif-
ferences between latent groups.

However, few studies have identified the latent patterns of 
suicide risk considering suicidality.12,13 Some have included 
psychological symptoms rather than factors associated with 
suicide risk, such as suicide plans or self-harm. Other studies 
have focused on suicide-related variables that predict suicidal 
behavior in clinical samples.15,16 Therefore, this study aimed to 
identify latent groups of suicide risk in South Korean adults 
using the National Mental Health Survey of Korea (NMHSK). 
Additionally, differences in demographic, health, and service 
use characteristics between suicide risk groups were examined.

METHODS

We used data from the NMHSK 2021. Pursuant to Article 
10 of the Act on the Improvement of Mental Health and Sup-
port for Welfare Services for Mental Patients, the NMHSK 
has been conducted every 5 years since 2001.17 This study was 
approved by the National Center for Mental Health Institu-
tional Review Board, South Korea (IRB no. 116271-2022-23). 
This data informed respondents about the objectives and 
method of the survey before the survey, and all respondents 
signed an informed consent form on a tablet.

Participants
The NMHSK 2021 was conducted from June 19 to August 

31, 2021. We selected the data of 5,511 South Korean adults 
aged 18–79 years from the survey data. This survey’s sampling 
frame covered the entire South Korean adult population, and 
data were collected according to a complex sample design for 
representative sampling.18 Stratification variables in the com-
posite sample design included state (si)/province (do), neigh-
borhoods (dong)/towns (eup)/townships (myeon), and house-
hold type. The primary sampling and enumeration units were 
sampled on the probability proportional to size. Households 

were selected as secondary sampling units through systematic 
random sampling.

Measurement 

Suicide risk indicators (lifetime prevalence)
Suicide risk included four indicators. Suicidal ideation, sui-

cide plan, and suicide attempt were determined using the “S. 
Suicidality” part of the Korean version of the Composite In-
ternational Diagnostic Interview (K-CIDI)19: “Have you ever 
seriously thought about committing suicide?” “Have you ever 
made a specific plan to commit suicide?” and “Have you ever 
attempted suicide?” For self-harm, NMHSK researchers used 
the Self-Harm Inventory developed by Gratz20: “Have you ever 
harmed yourself?” All items had binary response options. 

Sociodemographic characteristics
We used self-reported data for sociodemographic factors, 

including sex, age, geographic area, marital status, education 
level, income level, and job status.

Physical health
Health status satisfaction was assessed using 1 item from 

the World Health Organization (WHO) Quality of Life scale,21 
which was adapted for use in Korea by Min et al22: “How sat-
isfied are you with your health?” (very dissatisfied=1 to very 
satisfied=5). Chronic diseases were assessed by modifying the 
Severity of Chronic Pain scale, developed by Von Korff et al.23 
Chronic diseases include hypertension, hyperlipidemia, stroke, 
myocardial infarction, angina pectoris, diabetes, or cancer (di-
agnosis=1, non-diagnosis=0). The WHO International Phys-
ical Activity Questionnaire was used to evaluate physical activ-
ity: inactive, minimal activity, and health-enhancing physical 
activity.24,25 The score was obtained by calculating the meta-
bolic equivalent of task min per week for each activity consid-
ering each activity’s unit.

Psychological health
Life satisfaction was assessed using 1 item from the Social In-

tegration Survey.26 Items were responded to using a 10-point 
scale: “When considering your life as a whole, how satisfied 
are you with your current life?” (very dissatisfied=0 to very sat-
isfied=10). Items from the EuroQol 5 Dimension (EQ-5D) were 
used to evaluate anxiety and depression.27 EQ-5D was devel-
oped by the EuroQol Group to measure health status related 
to quality of life. Items were responded to using a 3-point scale. 
Loneliness and social isolation were assessed using the Lone-
liness and Social Isolation Scale developed by Hwang et al.28 
The 6 items on a 4-point scale were used. Campbell-Sills and 
Stein’s version of the Connor-Davidson Resilience Scale was 
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used to assess resilience.29,30 The scale comprises 10 items 
scored on a 5-point scale.

Mental disorder (lifetime prevalence) 
Lifetime prevalence rates of the four major mental disorders 

were used: alcohol use disorder (AUD), nicotine use disorder 
(NUD), depressive disorder, and anxiety disorder. The disor-
ders were assessed using the K-CIDI ver. 2.1.19 The CIDI is a 
structured diagnostic interview for adults, based on the Diag-
nostic and Statistical Manual of Mental Disorders, Fourth 
Edition, and used internationally for epidemiological investi-
gations.31

Mental health service utilization (lifetime)
Mental health service utilization refers to receiving coun-

seling or help from a mental health professional (e.g., psychi-
atrist, social worker, psychologist, mental health nurse) for 
mental health problems. Response options were not used (0) 
and used (1). Psychiatrist utilization was assessed separately 
as having visited a psychiatric clinic for a mental health prob-
lem. Response options were not used (0) and used (1).

Statistical analysis
We conducted descriptive analysis considering three im-

portant variables in complex sample analysis: stratification, 
clustering, and weight. Two main analysis processes were fol-
lowed. First, latent class analysis (LCA) confirmed the suicide 
risk patterns using Mplus 7.4 (https://www.statmodel.com). 
To identify the ideal number of subtypes in the samples, sever-
al information indexes were used.32 Second, analysis of vari-
ance and chi-square tests were performed using SPSS v.2.0 
(IBM Corp., Armonk, NY, USA), and paired comparisons 
were made through the Bonferroni-Dunn’s post-hoc test.

RESULTS

Explicating subtypes
The model fit indices for the LCA are provided in Table 1. 

Based on the Lo-Mendell-Rubin adjusted likelihood ratio test 
and bootstrap likelihood ratio test, two and three subtypes 
were statistically significant. The two or three subtypes were 
closest to 1 in entropy, showing high classification accuracy. 
However, the Bayesian information criterion (BIC) and sam-
ple size-adjusted BIC values indicated that three subtypes 
showed a better fit than two subtypes. Although the fit of the 
Akaike information criterion was high for four and five sub-
types, a small number of cases with less than 1% in classifica-
tion were reported. The model fit was comprehensively con-
sidered, and three subtypes were selected based on the study’s 
purpose. Ta
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Suicide risk latent subtypes 
We named the three subtypes of suicide risk as follows: 

Class 1 (C1: 1.8%)=“High level of suicidal thoughts and be-
havior”; Class 2 (C2: 8.7%)=“High suicidal ideation, low be-
havior”; Class 3 (C3: 89.5%)=“Low suicide risk” (Figure 1).

C1 was defined as the suicidal crisis group, as it was consid-
ered high in overall suicide-related thoughts and behaviors. 
C1 had a similar level of suicidal ideation to C2 but a higher 
level of suicide plans and attempts than the other groups. Sui-
cidal ideation in C2 was as high as in C1. However, the levels 
of suicide planning and attempts and self-harm were lower 
than in C1. This group had a low risk of suicidal behavior but 
high suicidal ideation. In C3, indicators of suicide risk showed 
a low overall risk. This group had the largest percentage of 
the sample population with little or no suicidal thoughts or 
behavior.

Suicide risk subtype characteristics
Five characteristics of the suicide risk subtypes differed: so-

ciodemographics, physical health, psychological health, men-
tal disorders, and service utilization (Table 2).

Sociodemographic characteristics 
The proportion of women was the highest in C2 (55.6%). 

The mean age of the sample was 47.10 years; the highest mean 
age was in C1 (49.17), followed by C2 (48.82) and C3 (46.88). 
As for the area of residence, C3 (19.5%) had the highest pro-
portion of people living in eup/myeon areas. Compared to C2 
(14.5%), C1 (16.8%), a high-risk group for suicide, lived more 
in eup/myeon areas than in dong areas. Regarding marital 
status, the proportion of divorced, separated, or widowed in 
C1 (21.6%) was approximately double that of C2 (12.1%) and 
C3 (9.5%). Regarding education level, C1 (26.1%) had a much 
lower percentage of those with college education and above 
compared to C2 (41.3%) and C3 (45.0%). The proportion of 

middle school education or lower was highest in C1 (16.1%). 
The proportion of low-income levels was the highest in C1 
(53.1%), followed by C3 (43.4%) and C2 (41.6%). Addition-
ally, regarding income levels, compared to C3 (56.6%), which 
had the lowest level of suicide risk, C2 (58.5%) had a higher 
proportion of people with a high income. Regarding job sta-
tus, C3 (52.6%) had the highest proportion of permanent jobs, 
followed by C2 (48.8%) and C1 (36.4%). Meanwhile, C1 (39.1%) 
had the highest ratio of students/housewives, followed by C2 
(32.6%) and C3 (28.9%). These results showed that job insta-
bility was the highest in C1, as was income level.

Physical health
Health status satisfaction was the highest in C3 (mean= 

3.71), followed by C2 (mean=3.37) and C1 (mean=3.27); the 
post-hoc test was statistically significant. The rate of being di-
agnosed with chronic disease was the highest in C1 (33.2%), 
followed by C2 (29.1%) and C3 (23.9%). Physical activity did 
not show any difference according to the subtypes. 

Psychological health 
Mean life satisfaction was the highest in C3, followed by C2 

and C1. Mean resilience showed a similar pattern—highest in 
C3, followed by C2 and C1—and the post-hoc test result was 
statistically significant. Mean anxiety and depression were the 
highest in C1, followed by C2 and C3. Loneliness was signifi-
cantly higher in C1 than in C2 and C3. 

Mental disorders
Regarding mental disorders, similar trends were observed 

according to the subgroups of suicide risk regardless of the di-
agnosis. Participants with any mental disorder the most com-
mon in C1 (74.0%), which was approximately 3 times higher 
than that in C3 (24.3%). Any mental disorder, except for AUD 
or NUD, was the most common in C1 (64.3%), followed by 
C2 (41.5%) and C3 (10.7%), with a more pronounced differ-
ence. AUD was higher in C1 (24.2%) and C2 (26.2%) than in 
C3 (10.0%). Anxiety disorder was higher in C1 (27.6%) and 
C2 (21.6%) than in C3 (7.8%). Specifically, Depressive disor-
der and NUD were more than 1.5 times higher in C1 than in 
C2.

Service utilization 
Mental health service utilization rate was the highest in C1 

(31.5%), then infollowed by C2 (15.4%) and C3 (2.9%). The 
experience of visiting a psychiatrist was most common in C1 
(28.8%), followed by C2 (12.4%) and C3 (2.4%), suggesting 
that the rate of use of mental health services was high in latent 
classes with a high level of suicide risk.
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Figure 1. Suicide risk latent profile.
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DISCUSSION

We identified three potential patterns of suicide risk among 
Korean adults. These results are similar to the high-, medi-
um-, and low-risk groups identified in Park et al.’s study.10 C3, 
which accounted for the largest distribution, is the general 
population without serious mental health problems. C1 re-
quires clinical treatment and crisis intervention. C2 does not 
have a prominent behavioral component as in C1; neverthe-
less, it should be considered an intermediate-risk group with 
a potential for subsequent suicidal behavior.

We decided that it would aid the clinical approach to name 
the sub-characteristics rather than merely indicating a high or 
low suicide risk level. For example, C3 may be an “emotionally 
healthy group” identified in prior studies.7 However, to identi-
fy more latent individuals, it is more appropriate to name the 
group “low suicide risk” rather than suggesting there is no 
suicide risk. This is because a slight risk of suicidal ideation 
cannot be eliminated, and broadly outlining the potential of 
suicide risk is more effective for suicide prevention. Addition-
ally, although C2 is not a high-risk group theoretically, it shares 
similar risk factors with C1. Thus, the difference in the classes’ 
characteristics is crucial.

The higher proportion of women in C2 than in C1 aligns 
with the results of a previous study showing that suicidal 
thoughts are more prevalent in women and suicidal behav-
iors are more common in men.9 Moreover, this study is simi-
lar to Park et al.10 study in that the high-risk attempter w older 
than the moderate or low-risk attempters. These results are re-
lated connected to the correlation between suicide high-risk 
groups and mental disorders. The prevalence of mood disor-
ders such as depression is highly related to the risk of suicide, 
and appears to with age.33,34 South Korea has a very high sui-
cide rate among the elderly, which may be related to their phys-
ical, emotional and economic vulnerability.35

Additionally, C1 was more vulnerable than C2 owing to liv-
ing in a non-urban environment, the absence of a spouse, a 
low education level, and irregular employment, suggesting that 
the intervention urgency is the highest in C1. C2 was less vul-
nerable to income effects, meaning that solving economic 
problems may not be a priority for intervention. 

C1 participants reported poorer health status satisfaction 
and chronic disease, and it was difficult to identify differences 
in physical activity between groups. The lack of satisfaction 
also indicates that they perceive their health status negatively 
due to their suicide risk status. Self-reported health status as-
sessment in groups at high risk for suicide can help motivate 
treatment and provide further insights into mental health 
symptoms. A higher risk of suicide may be associated with 
serious physical problems, such as a diagnosed chronic dis-

ease; however, it may not be closely associated with daily phys-
ical activity. These findings suggest that when conducting in-
terventions for high-risk groups, identifying and treating 
physical illness may be more effective than increasing daily 
physical activity.

Each variable of psychological health has different charac-
teristics in suicide risk groups. Suicide risk is closely related to 
negative life satisfaction. This confirms that suicide risk is a 
serious mental health problem that can harm an individual’s 
overall health and well-being and their ability to recognize it 
in themselves. Anxiety and depression are psychological symp-
toms that are highly correlated with suicidal thoughts or ac-
tions. This is the primary symptom that requires priority in-
tervention to reduce the risk of suicide. Loneliness and social 
isolation indicate that negative thoughts, such as wanting to 
die, commonly occur when a person is alone or has no resourc-
es to seek help. We emphasize that environmental interven-
tions for preventing emotional and environmental isolation 
are effective in reducing suicide risk. Resilience can be an im-
portant emotional resource that can help reduce the risk of re-
curring suicide attempts. Suicide attempters can easily weaken 
their resilience by continuously putting themselves at risk of sui-
cide; therefore, promoting resilience is essential for prevention.

The presence of mental disorders and mental health service 
utilization were the most prevalent in C1, followed by C2 and 
C3. These results make it clear that potential suicide risk groups 
are differentiated according to their level of suicide risk (low, 
medium, or high). This is because the higher the need for 
mental health services, the more likely it is that mental health 
problems will become alarming. The difference between C2 
and C1 is twofold, indicating that even if there are suicidal 
thoughts, the service utilization rate may be different due to 
suicidal behavior. The psychiatric visit rate by potential sui-
cide risk groups is similar to the mental health service utili-
zation rate. Among the various types of mental health servic-
es, psychiatric visits are crucial in the treatment of groups at 
high risk of suicide. High psychiatric visit rates in high-risk 
groups may indicate a high preference for psychiatric treat-
ment. Therefore, it is crucial to establish a mental health ser-
vice plan focusing on psychiatric treatment when intervening 
in suicide risk groups.

Depressive disorders and anxiety disorders are known to 
frequently co-occur with suicide risk. It is noteworthy that the 
prevalence of depressive disorders is more than 10 times high-
er in the high-risk group for suicide compared with the nor-
mal group. This is significant because for anxiety, alcohol, and 
nicotine disorders, the prevalence in the high-risk group is 
only 2 to 4 times higher than in the normal group. This means 
that reducing depressive symptoms should be the primary 
treatment goal for suicide risk groups.
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Notably, only AUD was most prevalent in the C2 group. 
Heavy drinking is associated with decreased cognitive and 
coping abilities, and people with AUD may repeatedly think 
of death as the only solution for their difficulties.36 Their sui-
cidal thoughts are chronic and routine, and suicide attempts 
are impulsive while drinking.37 Drunken suicidal ideation can 
be dangerous, even if no clear history of previous suicidal be-
havior or a current suicide plan exists. Therefore, establishing 
an intervention strategy is necessary by considering suicide risk 
according to the disorder type.

This study has several limitations. First, indicators of NSSI 
were not investigated. However, as there are clinical cases in 
which self-harm behavior occurs even in the absence of clear 
suicidal ideation, further research considering this as a spec-
trum of suicide risk is necessary. Second, ascertaining a caus-
al relationship between the classes of suicide risk and related 
characteristics is difficult owing to the use of cross-sectional 
data. Future research using longitudinal data is needed to 
confirm our results. 

In conclusion, this study examined Korean adults’ suicide 
risk patterns and found differences in risk factors depending 
on suicide risk group. The results suggest the need to establish 
focused and individualized suicide prevention strategies ac-
cording to suicide risk types.
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