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Exploring the risk factors of adolescent suicide is important for effective suicide prevention. This study explored the clustering of ado-
lescent suicides based on six risk factors: mental disorder, broken family, depression, anxiety, previous suicide attempts, and deviant be-
haviors. Using 173 student suicide reports obtained from the Ministry of Education, we evaluated the associations between suicide and
variables related to mental disorders; dysfunctional family life; depression and anxiety; previous suicide attempts; deviant behaviors
such as drinking and smoking; and school life characteristics, including attendance and discipline, problems within the past year, and
incidents prior to suicide. In addition, reports of warning signs just before suicide were included in the analysis. The two-stage cluster
analysis classified the students into three clusters: the silent type (cluster 1; 48.55%), in which no risk factors were observed; environmen-
tal-risk type (cluster 2: 24.28%), which featured a high frequency of broken households, deviant behaviors such as smoking/drinking
and running away from home; and depressive type (cluster 3: 27.17%), which featured a high frequency of mental health problems such
as depression, anxiety, and suicide attempts. Identifying the sub-types of adolescent suicide may help to inform tailored suicide preven-

tion and intervention strategies in school.
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INTRODUCTION

Suicide ranks third in the list of the top 10 causes of death
among adolescents worldwide [1] and first among the top 10
causes of death among adolescents in South Korea since 2009
[2]. The consequences of suicide to the community, including
the family and relatives of the individual who died, further
underscores the need to curtail the frequency of suicide.

Adolescent suicide is the result of complex interactions be-
tween individuals, families, and their communities, and many
studies have identified mental disorder as a major risk factor
for adolescent suicide [3]. Findings implicating the dissolu-
tion of a family due to the separation of or divorce of the par-
ents in suicide have been consistent [4-6]. Further, suicide at-
tempts [7], depression and anxiety [8], and behavioral problems
[9] have been identified as other risk factors for adolescent
suicide as well. However, as not every adolescent who com-
mits suicide follows the same behavioral pattern, the various
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trajectories that induce the suicide of adolescents with these
risk factors must be explored in depth. Psychological autopsy
has been introduced as an important part of this effort. Psy-
chological autopsy is the process of reviewing the state of the
deceased for a certain time period before his or her suicide
by assessing the records left by and the statements of people
around the deceased individuals to speculate the cause of sui-
cide; it has become an essential research tool by which to un-
derstand the complex causes of suicide [10].

Schools are places where most adolescents spend most of
their time. According to research, signs indicating a height-
ened risk of suicide more frequently present at school than at
home, and students are more likely to gain protective factors
against suicide at school: e.g., by bonding with someone at
school who can help with the suicide problem [11]. This find-
ing suggests that schools can play a critical role in suicide pre-
vention and intervention. Nevertheless, studies have rarely
conducted an in-depth analysis of suicide within the school
system [12].

Beginning in 2015, the Ministry of Education has obligated
all elementary, middle and high schools to submit a detailed
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and comprehensive annual “Student Suicide Report” to the
Office of Education and Ministry of Education. The content
provided in these reports has populated the student suicide
database [13].

This study aims to analyze the features of suicide among
Korean students based on the 2018 and 2019 data reported
in the student suicide reports. In particular, we aim to exam-
ine how student suicide can be classified via cluster analysis
based on the six previously identified risk factors for adoles-
cent suicide: mental disorder, previous suicide attempts, de-
pression, anxiety, family breakup, and deviant behaviors. Fur-
ther, by exploring the differences in the changes or stressful
situations immediately before suicide, as well as verbal and
behavioral signs before suicide, between the clustered groups,
we attempt to speculate the process that leads to suicide among
adolescents and gain conclusions that may help schools to de-
velop suicide prevention and intervention strategies

METHODS

Participants

This study used data from student suicide reports submit-
ted to the Suicide and School Mental Health Institute in 2018
and 2019 [14,15]. Two teachers, including the homeroom
teacher, wrote the suicide report. A total of 258 cases of stu-
dent suicides were reported from January 2017 to December
2018. After excluding 75 cases due to their missing data re-
quired for cluster analysis (i.e., namely status of mental dis-
order, family breakup, suicide attempts, deviant behaviors,
depression, and anxiety), the data from the remaining 173
cases were included in the analysis.

Instruments

Demographic factors

The base questionnaire included the students” demograph-
ic factors, including sex, age, and school level. Further, the
student’s family’s socioeconomic status, as reported by the
teachers, was assessed as high/middle/low. Families in which
both parents did not reside together due to divorce, bereave-
ment, or separation were defined as disorganized families.
Finally, intimacy with parents was rated on a 6-point scale
from very weak to very strong. A higher score indicated great-
er intimacy.

Strengths and Difficulties Questionnaire

In this study, the children’s and adolescents’ mental health
problems were screened using the Strengths and Difficulties
Questionnaire developed by Goodman and standardized into
Korean by Ahn et al. [16]. The strengths are assessed by the
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questionnaire through five items for social orientation, and
difficulties through 25 items: five for each of the subscales of
hyperactivity, emotional symptoms, behavioral problems, and
peer-relationship problems. The internal consistency (Cron-
bach’s a) computed in this study was 0.81 for strengths and
0.80 for difficulties.

Deviant behaviors

In this study, a single item that asked about various deviant
behaviors in the Student Suicide Report was used: specifically,
about smoking, drinking, running away from home, theft,
school violence perpetration, and others. The presence of any
one of these items was analyzed.

Self-destructive behaviors and psychiatric problems

In the Student Suicide Report, two items asking about non-
suicidal self-injury and suicide attempts in the past year and
the presence of mental disorder and its diagnosis were includ-
ed. Further, in terms of students’ emotional and behavioral
states in the past two months, the presence of depression or
anxiety was analyzed.

School life

Students’ grades were classified as good, moderate, or poor.
Whether the student had good attendance without unauthor-
ized absences or tardiness was also considered. School belong-
ingness was assessed on a 4-point scale from 1 to 4, where
higher scores indicates a greater sense of belonging. Relation-
ships with teachers were also rated on a 4-point scale from 1
to 4, where higher scores indicate better relationships. Fur-
ther, whether the school-based mental health screening test
was performed and whether the students were classified as
normal or in need of management were analyzed.

Problems in the past year and events immediately before
suicide

Problems within the past year were categorized into five
types of problems: personal, addiction, family, friends, and
school study. Personal problems include dissatisfaction with
looks, physical health problems, and mental health problems.
Addiction problems include addictions to gaming, the inter-
net, smartphone, pornography, and drugs. Family problems
include domestic violence, financial difficulties, physical and
mental health problems of family members, parent-child con-
flict, and conflict between parents. Friend problems include
extortion, violence victimization and perpetration, bullying/
cyberbullying victimization and perpetration, joining of school
gang, dating, and intimate relationship problems. School study
problems include pessimism about poor grades and dropping
grades, burden with high competition in school and learning



workload, burden of study and prospective career focus, fear
of academic failure, and parental pressure concerning grades.
Having at least one problem in each of the five subscales was
included in the analysis.

Events immediately preceding suicide include conflict with
parents, conflict with friends, dating and relationship problems,
conflict with siblings, career- and grade-related events, punish-
ment, and others. The presence of each event was included.

Warning signs before death

Students’ warning signs before death consist of three types:
verbal, behavioral, and emotional. Eight verbal signs, includ-
ing “talking about suicide” and “ask about how to commit sui-
cide,” were considered. Behavioral signs contained 12 items,
including “changes in sleep” and “handle personal matters.”
Three emotional signs, such as “changes in emotional state”
and “avoid social contact,” were included. After rating these
three types independently, the frequency of the items within
each cluster type was computed, and the total scores for the
three types of signs (verbal, behavioral, and emotional) were
summed.

Study procedure

This study was approved by the Institutional Review Board
of the Hallym University School of Medicine (2016-1044). First,
the participants’ demographic and clinical features were an-
alyzed using descriptive statistics. To examine how the adoles-
cents’ risk factors could be classified, a two-step cluster anal-
ysis was performed that considered psychiatric disorders,
family breakup, past suicide attempts, depression, and anxi-
ety. The differences in demographic features, clinical and sui-
cide-related features, and school and behaviors between the
groups were analyzed with a cross tabulation analysis and one-
way analysis of variance (ANOVA) followed by the Scheffe
post-hoc test. All statistical analyses were performed using
SPSS 25.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Participants’ demographic features

Our analysis included the data provided by 173 student sui-
cide reports. The mean age of the students was 16.05 (standard
deviation=1.79), and 56.1% of the sample was comprised of
male students. A majority of the students were attending high
school (64.7%), followed by middle school (32.4%) and elemen-
tary school (2.9%). The most common method of suicide was
jumping (71.1%), followed by hanging (24.9%), and gas poi-
soning (2.3%). Family breakups, past suicide attempts, psy-
chiatric diagnosis, depression, anxiety, and deviant behaviors
were analyzed using frequency analysis. Of the participants,
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19.1% were diagnosed with a psychiatric disorder, 23.7% were
in a broken family, 12.7% had deviant behaviors, 5.8% had
engaged in previous suicide attempts, 26.6% had depression,
and 11.6% had anxiety. The most common psychiatric diag-
nosis among the 33 students with a psychiatric condition was
depression (57.6%), followed by unknown or unclear diagno-
sis (24.2%); schizophrenia (6.1%); and finally attention-defi-
cit/hyperactivity disorder, panic disorder, obsessive-compul-
sive disorder, and conversion disorder (3.0% each).

Clustering results

A two-step cluster analysis was performed to analyze the
types of suicide among adolescents. Based on previous stud-
ies, the six risk factors of adolescent suicide, namely family
breakup, past suicide attempts, mental disorders, depression,
anxiety, and deviant behaviors were included in the cluster
analysis. First, the most appropriate number of clusters with-
out hurting cluster quality was determined by considering the
Akaike information criterion (AIC), Bayesian information
criterion (BIC), and distance measures. This calculation helped
to inform the hierarchical cluster analysis based on this was
performed. With respect to AIC, BIC, and distance measures,
three clusters were determined to be the most appropriate, and
cluster quality was good at a silhouette measure of cohesion
and separation of 0.7 [17]. The variable importance was the
highest for depression, followed by family breakup, mental dis-
order, anxiety, deviant behaviors, and past suicide attempts.

Cluster 1 included students with no clear presentation of
any risk factors (depression 0.0%, family breakup 0.0%, men-
tal disorder 0.0%, anxiety 0.0%, deviant behaviors 0.0%, pre-
vious suicide attempts 0.0%); this group was named the silent
type. Cluster 2 had higher frequencies of family breakup and
deviant behaviors than did the other groups; this group was
named the environmental-risk type (depression, 16.7%; fam-
ily breakup, 81.0%; mental disorder, 2.4%; anxiety, 0.0%; de-
viant behaviors, 38.1%; previous suicide attempt, 0.0%). Clus-
ter 3 had higher prevalences of depression, mental disorders,
and previous suicide attempts relative to the other groups (de-
pression, 83.0%; family breakup, 14.9%; mental disorder, 68.1%;
anxiety, 42.6%; deviant behaviors, 12.8%; previous suicide at-
tempts, 21.3%); this group was named the depressive type.

Demographics of three clusters

The differences in the demographic data between the three
clusters were analyzed using one-way ANOVA and Pearson’s
chi-squared test. There were no significant differences in age
between the three clusters. Regarding sex ratio, clusters 1 and
2 had a higher percentage of males, while cluster 3 had a high-
er percentage of females; none of the differences were statis-
tically significant. The analysis of residual structures using
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Pearson residuals revealed that the three clusters were signifi-
cantly different in terms of socioeconomic status: cluster 1
had a significantly lower percentage of students with a “low”
socioeconomic status than did the other groups, while clus-
ter 2 had a significantly higher percentage of students rated
to have a “low” socioeconomic status. Table 1 shows the de-
mographic characteristics of these groups.

Strengths and difficulties of three clusters

The differences in strengths and difficulties among the three
clusters were analyzed using one-way ANOVA. There were
no significant differences in the social orientation (strength),
hyperactivity, or behavioral problems subscales (difficulties)
between the three clusters. On the other hand, there were sig-
nificant differences in the emotional problems and peer re-
lationship problems subscales between the three clusters. The
Scheffe test confirmed that cluster 3 had a significantly high-
er frequency of peer relationship and emotional problems
than did clusters 1 and 2. Table 2 shows the strengths and dif-
ficulties of the three clusters.

School life of the three clusters
The differences in school life between the three clusters
were analyzed. The three clusters differed in school atten-

Table 1. The demographic characteristics of cluster types

dance and punishments received from school. The analysis
of residual structures using Pearson residuals for a post-hoc
test revealed that cluster 1 had a significantly lower percent-
age of students reported to have had poor attendance due to
early leave and absences relative to the other groups, while
cluster 3 had a significantly higher percentage of students
reported to have poor attendance due to early leave and ab-
sences compared to the other groups. Regarding school pun-
ishments, the percentage of students who received punishment
in school was significantly lower in cluster 1 and significant-
ly higher in cluster 2 than in the other groups. There were no
significant differences in the percentage of students deemed
to be in need of management after school-based mental health
screening test: 10.4% in cluster 1, 12.5% in cluster 2, and 24.4%
in cluster 3. The three clusters differed significantly in school
belongingness and relationships with teachers. Scheffe’s test
confirmed that clusters 1 and 2 had a higher sense of school
belongingness than did cluster 3, with no significant differ-
ence between clusters 1 and 2. Cluster 1 had better relation-
ships with teachers than did cluster 3, with no significant dif-
ferences between clusters 1 and 2 and between clusters 2 and
3. There were no significant differences between the clusters
in terms of the distribution of school grades. Table 3 shows
the school life-related characteristics of the three clusters.

Variable Cluster 1 (n=84) Cluster 2 (n=42) Cluster 3 (n=47) %’ /F Post-hoc (Scheffe)

Sex 5.82

Male 54 (64.3) 23 (54.8) 20 (42.6)

Female 30 (35.7) 19 (45.2) 27 (57.4)
Age (years) 15.80+1.80 16.10+1.81 16.47 £1.57 2.17
Level of school 7.15

High school 47 (56.0) 29 (69.0) 36 (76.6)

Middle school 33(39.3) 12 (28.6) 11 (23.4)

Elementary school 4 (4.8) 1(2.4) 0(0.0)
Socioeconomic status* 28.68"

High 10 (13.2) 2(5.4) 8(18.2)

Middle 60 (78.9) 16 (43.2) 24 (54.5)

Low 6(7.9) 19 (51.4) 12 (27.3)
Intimacy with parents 4.52+1.25 3.03+1.45 3.28+1.52 20.491 1>2,3

Data are presented as n (%) or mean +standard deviation. *the ratio of missing value is 9.20%, p <0.001

Table 2. Strengths and difficulties among cluster types

Variables Cluster 1 (n=84) Cluster 2 (n=42) Cluster 3 (n=47) F Post-hoc (Scheffe)
SDQ_prosocial behaviour 6.62(2.12) 6.05 (2.49) 5.60 (2.46) 3.04
SDQ_hyperactivity 2.21(2.11) 2.70 (2.14) 2.50 (1.81) 0.89
SDQ_peer problems 1.56 (1.43) 1.42(1.10) 3.31(2.11) 22.27* 3>1,2
SDQ_emotioanl symptoms 1.20 (1.40) 1.79 (1.52) 4.15(2.28) 46.01* 3>1,2
SDQ_conduct problems 0.97 (0.10) 1.49 (1.38) 1.24 (1.25) 2.90*

Data are presented as mean (standard deviation). The ratio of missing values is 1.16%. *p <0.05. SDQ: Strengths and Difficulties

Questionnaire
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Table 3. School factors among cluster types
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Variables Cluster 1 (n=84) Cluster 2 (n=42) Cluster 3 (n=47) *’/F Post-hoc (Scheffe)
Truancyn 8(9.5) 15 (35.7) 27 (58.7) 36.04
Disciplinary 2(2.4) 10 (23.8) 4(8.5) 15.19
High-risk group* 8(10.4) 5(12.5) 10 (24.4) 4.40
Belongingness to school 3.38+0.67 3.20+0.72 2.66+0.87 14.19* 1,2>3
Relationship with teacher 3.59+0.61 3.35+£0.53 3.19+£0.71 6.297 1>3

Data are presented as n (%) or mean + standard deviation. Missing values are within the 0.6—8.7% range. *students who were
classified as high-risk group who have mental health problems requiring intervention in nationwide school-based mental health

screening test, 1p<0.01, ¥p<0.001

Table 4. Differences in clinical characteristics among cluster types

Variables Cluster 1 (n=84) Cluster 2 (n=42) Cluster 3 (n=47) x
Non-suicidal self-injury 1(1.2) 1(2.5 13(30.2) 31.51
Addiction problems 10 (13.0) 6(16.2) 11 (25.0) 0.24
Individual problems 13 (16.9) 14 (34.1) 32(71.1) 36.26"
Learning problems 33 (41.3) 13 (32.5) 23 (48.9) 2.41
Family problems 14 (22.2) 26 (66.7) 25 (59.5) 24.27"
Peer problems 4(5.1) 9 (22.5) 8(18.2) 8.70*
Incidents just before suicide 23 (39.0) 19 (32.2) 17 (28.8) 4.61

Data are presented as n (%). Missing values are within the 3.5-6.0% range. *p <0.05, Tp <0.001

Table 5. Warning signs among cluster types

Variables Cluster 1 (n=80) Cluster 2 (n=39) Cluster 3 (n=46) F Post-hoc (scheffe)
Verbal signs 0.01(0.11) 0.05(0.22) 0.41 (0.68) 16.95* 3>1,2
Behavioral signs 0.03 (0.16) 0.15 (0.43) 0.60 (1.02) 14.70* 3>1,2
Emotional signs 0.03 (0.16) 0.08 (0.27) 0.36 (0.60) 13.72* 3>1,2
Total scores 0.06 (0.29) 0.28 (0.69) 1.39 (2.04) 20.55% 3>1,2

Data are presented as mean (standard deviation). The ratio of missing values is 4.6%. *p <0.001

Circumstances preceding the time of death of the
three clusters

We performed Pearson’s chi-squared test to assess the pre-
sentation of problems in the following five areas in the year
preceding suicide: personal, addiction, family, friend, and
school studies. The results showed that the three clusters dif-
fered significantly in personal, family, and friend problems
but not in problems related to addiction or studies. The anal-
ysis of residual structures using Pearson residuals revealed
that cluster 2 and cluster 3 had significantly higher rate of
personal and friend problems than cluster 1, while cluster 2
had a higher rate of family problems than did the other clus-
ters. Further, the results of the cluster analysis of the presence
of non-suicidal self-injuries were significant. More specifi-
cally, cluster 3 had a significantly higher frequency of self-
injury (30.2%) than did clusters 1 and 2.

The results of the cluster analysis of the presence of evident
stressful situations immediately before suicide were not sig-
nificant. More specifically, 39.0% of cluster 1, 32.2% of cluster
2, and 28.8% of cluster 3 had experienced an evident stressful
situation in the year preceding the suicide. The most common

stressful event in the entire sample was conflict with parents
(19.2%), followed by others (5.8%), problem behaviors (3.6%),
and career- and grade-related problems (3.0%). For a more
detailed analysis, we performed a cluster analysis for each of
the stressful events (conflict with parents, conflict with friends,
dating and relationship problems, conflict with siblings, ca-
reer- and grade-related events, and problem behaviors). The
results confirmed that there were significant differences be-
tween the three clusters in dating, relationship problems, and
school punishments. Although the rate itself was low, clus-
ter 2 had a significantly higher frequency of dating and rela-
tionship problems and problem behaviors than did the oth-
er clusters. These results are shown in Table 4.

Regarding pre-suicide warning signs, the total scores for
the verbal, behavioral, and emotional sign subscales were
computed and compared between the three clusters. Table 5
shows the results. The most evident warning sign in the en-
tire student pool was changes in emotional state, changes in
sleep, and self-depreciative words (5.2% of the sample). The
three clusters differed significantly in all three signs. Scheffe’s
post-hoc test confirmed that cluster 3 showed higher verbal,
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behavioral, and emotional signals than did clusters 1 and 2.
There were no significant differences between clusters 1 and 2.

DISCUSSION

This study explored how student suicides can be clustered
into the following three types based on six known risk factors
for suicide: the silent type, which does not present any of the
risk factors; the environmental-risk type, in which broken
families and deviant behaviors such as smoking/drinking
and running away from home are more common; and the
depressive type, which is characterized by depression and the
diagnosis of a mental disorder.

The first type of students lacked all of the risk factors of
suicide as viewed by their teachers, and they were thus named
the silent type. There were twice as many male students than
female students in this group, and they had relatively good
socioeconomic statuses, strong sense of high school belong-
ingness, good relationships with their teachers, and had adapt-
ed to school life well. Furthermore, they had no prior history
of mental disorders, suicide attempts, or non-suicidal self-in-
jury, and they were not involved in any stressful events during
the period preceding the suicide. Unfortunately, this type of
student accounted for 48.6% of the entire sample. Previous
studies have also mentioned a subtype of adolescents who
were not predicted to commit suicide [12,18-20]. A British
study on the suicides of adolescents reported that adoles-
cents who were relatively well functioning and lacked a clear
history of mental disorder or previous suicide attempts com-
prised 19% of their sample [19]. They mentioned that students
in this group were characterized by unstable personalities,
high expectations for themselves, aspirations towards perfec-
tion, and tendencies to become overwhelmed by perceived
failures. An Israeli school-based psychological autopsy study
on adolescents who committed suicide described these ado-
lescents as the “tragic narrative” type, and reported that they
accounted for about 20% of suicide cases [12]. This group of
adolescents was reported to experience extreme stress, have
difficulties in adaptation, refrain from seeking outside help,
and consider seeking help as a personal failure [12]. The per-
centage of the silent type in our sample was two-fold higher
than those reported by the aforementioned studies [12,19].
This finding underscores the difficulty of detecting mental
health problems in schools and performing timely interven-
tions to prevent suicide in this population. According to a pre-
vious study, the vast majority of adolescents at risk of suicide
do not seek help due to concerns about confidentiality and
potential stigmatization [21]. Considering the high number of
students categorized into the silent type, as well as the traits
exhibited by this type, school-based supportive interventions
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need to be provided to seemingly normal students without
clear risk factors, and school-based suicide prevention pro-
grams should include stress and emotional management,
awareness of mental health problems, and reduction of stig-
matization for seeking help. On one hand, it is possible that
important life events that these students experienced or risk
factors, such as previous suicide attempts, may not have been
evident to their teachers [22]. Therefore, gatekeeper training
should be provided to school staff and faculty to equip them
to detect minor changes in students.

The second type accounted for 24.28% of the entire sample.
These students were of a relatively low socioeconomic status
compared to other types, more than 80% of the students were
members of broken families, and about one-third of the stu-
dents demonstrated deviant behaviors. This group was named
the environmental-risk type. About 23% of these students had
received punishment at school, and a substantial number of
the students experienced family conflicts. Further, some stu-
dents experienced problems due to their behaviors having
been exposed or had dating and relationship problems around
the time of their suicide. On the other hand, these students
were not conspicuously depressed or anxious as observed by
their teachers, had not received diagnoses for any mental dis-
orders, and had no prior self-injury or suicide attempts. Past
studies have reported that family breakup caused by divorce,
bereavement, or separation are clear risk factors for suicide
[4,5]. A Korean study also reported family breakup to be a sig-
nificant risk factor for suicidal behaviors among adolescents
[23]. Our study results suggest that the loss of a family mem-
ber is likely to exacerbate deviant behaviors and thus expose
the children to an elevated risk of suicide. Deviant behaviors
are associated with aggression and impulsivity [24], and are
key risk factors for suicide [25]. Considering that the depres-
sive symptoms of the children in this group passed unob-
served by teachers, it is possible that these students would not
be identified by the screening of suicide risk based on depres-
sive symptoms. In the future, closer attention should be paid
to suicidal behaviors and deviant behaviors in adolescents
who lost a family member, and interventions that induce psy-
chological stress caused by family environments should be
comprehensively considered in suicide prevention interven-
tions for these students.

The third cluster accounted for 27.17% of the entire sample.
Named the depressive type, this group of students was mostly
comprised of adolescents who were diagnosed with a men-
tal disorder, complained of depression, and had previously at-
tempted suicide or committed non-suicidal self-injury prior
to their suicides. These students not only frequently showed
attendance problems, such as unauthorized school absences,
but also had a low sense of school belonging and had poor



relationships with their teachers, thereby exhibiting markedly
reduced functioning in school than did the other types of
students. Furthermore, they were more likely to show clear
risk signs, such as mentioning suicide or showing behavioral
changes, immediately before suicide than were the other types
of students. While their prior suicide attempts and non-sui-
cidal self-injury were likely a means of expressing their pain,
these behaviors seem to have strengthened their suicidal po-
tential [26], and their failure to receive help afterwards seems
to have led to suicide. The fact that they had already been
diagnosed with a psychiatric disorder and that they clearly
showed risk behaviors such as self-injury and suicide attempts
suggests that they were the type of students whose suicidal
risk would have been most likely detectable. However, the
rate at which the risk signs were observed by the teachers was
found to be very low in this study. This contrasts with the re-
sults of a Korean psychological autopsy study, which found
that 92.3% of the individuals who died from suicide exhibited
warning signs within three months of their death [27]. This
difference may be attributable to the person reporting the
warning signs: i.e., whether the teachers or family members
submitted the report. Psychological autopsy reports on fam-
ily members are the result of a close analysis of lives of de-
ceased and other records, but the teacher’s school suicide re-
ports have practical limitations in identifying the status of
suicide students in more detail. Despite the high rate of risk
factors among the third type of students, our study found
that warning signs were not effectively detected around the
time of death, indicating the need for increased awareness
of the warning signals exhibited by adolescents at high risk
of suicide by the school staff and faculty, as well as families.
In addition, treatment targeting suicidal risk and intensive
crisis interventions are also needed.

The results of this study suggest that family breakup and
mental disorders, which have been identified in association
with suicide by past studies [3,4], can independently increase
the risk of suicide as reflected by deviant behaviors and self-
mutilation/suicide attempts, respectively. Furthermore, we
observed a silent type of students who committed suicide;
students in this group did not express known risk factors for
suicide, and any changes in their behavior were not detected
by their teachers. However, considering that the rate of men-
tal disorder was relatively low in the entire sample, we also
speculate that the family-risk type and silent-type students
had mental disorders that had not been diagnosed or treated
at the times of their death. Further, considering that many
people in Korea with mental disorders do not seek aggressive
treatment because they either fear stigmatization or down-
play the gravity of mental health problems, there is a need
for continuous effort to improve the prioritization of mental
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health and reduce the stigma associated with mental disease.
This study is subject to a few limitations. First, data from
75 adolescents were excluded from the analysis due to miss-
ing values for major variables used in cluster analysis. The
consequently reduced sample size limits the generalizability
of our findings. This limitation further indicates the possi-
bility that our study data, which were reported by teachers,
may not have appropriately reflected the subjects’ situations
and traits. Subsequent studies should integrate data from var-
ious sources, including family reports, and conduct in-depth
interviews. Second, the subjects were clustered based only
on six risk factors—despite a variety of other candidate risk
factors such as exposure to childhood trauma or a family his-
tory of suicide. Nevertheless, this study is significant in that
it detected various risk factors and pre-suicide signs among
adolescents who committed suicide based on teachers’ reports
and clustered them into different types. Another limitation of
this study was that we performed the cluster analysis of the
risk factors at the same time point, although the temporal dis-
tance from these risk factors to suicide death might have dif-
fered. Nevertheless, we presented the process through which
adolescents progress to suicide and suggest that different warn-
ing signs may be considered in establishing suicide prevention
interventions strategies tailored to specific possible trajectories.

CONCLUSION

This study explored how student suicides can be clustered
based on the six known risk factors for suicide. Cluster anal-
ysis identified three categories: the silent type, which does not
present any risk factors; the environmental-risk type, in bro-
ken families and deviant behaviors such as smoking/drink-
ing, and running away from home are more frequent; and the
depressive type, which is characterized by depression and a
history of mental disorder. In the future, continuous and long-
term studies are needed to identify further risk factors of
suicide among adolescents.
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