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INTRODUCTION

Given that the majority of suicide victims and survivors 
have a history of mental illness and that suicide-related be-
haviors are more likely to be shown by those with mental 
illnesses than those without, suicide is considered to be a se-
rious mental health problem.1 In South Korea, 13.3% of pa-
tients who visited the emergency department due to psy-
chological problems showed suicide-related problems, and 
38.5% of suicide victims were found to have a history of emer-
gency department visits due to a previous suicide attempt.2 
Suicide attempts (SA) are generally a risk factor for suicide, 
and greater frequency of SA increase the likelihood of death 
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from suicide.3 Another suicide risk factor is suicidal ideation 
(SI), which manifests in various ways, from general thoughts 
of suicide to detailed suicide plans. This is a process of cog-
nitive thought that precedes suicidal behavior and is regard-
ed as an important indicator of SA.4

While it appears similar to suicidal behavior, self-injury, an 
act of directly and deliberately harming one’s body, is consid-
ered a clinical syndrome independent of suicide.5,6 Suicidal be-
havior is motivated by the clear desire to die and to ease one-
self and others through death. But self-injury is performed to 
control aversive internal conditions such as anxiety, depres-
sion, and anger, to endure difficult situations, or as self-pun-
ishment. Based on the differences in motivation and pur-
pose of such behaviors, the two behaviors were classified as 
suicidal behavior and non-suicidal self-injury (NSSI) in the 
Conditions for the Further Study chapter of the recent 5th 
edition of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-5).7 Nevertheless, repeated NSSI is still con-
sidered a risk factor for suicide in that it increases the likeli-
hood of suicidal behavior while reducing the fear of pain.1,3 

Temperaments and characters are among the factors affect-
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ing behaviors related to suicide and self-injury.8,9 Tempera-
ments refers to the tendencies for an automatic emotional re-
sponse to environmental stimuli, and they are relatively stable 
traits throughout life in relation to the genetic aspects.10 Tem-
peraments include novelty seeking, a tendency to respond ac-
tively to novel stimulations and reward cues; harm avoidance, 
a tendency toward an inhibitory response to punishment or 
harm signals; reward dependence, a tendency for a positive 
response to signals of social rewards; and persistence, a ten-
dency to steadily continue a once rewarded action without 
constant reinforcement. On the contrary, characters are rela-
tively conscious self-concepts, such as the differences be-
tween goals and values of an individual, formed through in-
teractions with the environment and continuously changed 
throughout life while being influenced by socio-cultural learn-
ing. Characters involve self-directedness related to self-efficacy 
and the ability to regulate behavior; cooperativeness related to 
being agreeable in one’s relations with other people; and self-
transcendence related to the acceptance and appreciation of 
spiritual and religious beliefs. Many previous studies have 
consistently shown that high harm avoidance is associated with 
SA and SI.11-15 On the other hand, some studies have found 
that suicide-related behaviors are associated with high levels 
of novelty seeking,16,17 while a study has found that its effect dis-
appears when controlling for the depression level.18 As such, the 
effect of novelty seeking on suicidal behaviors is inconsistent 
between studies, and the influences of other personality and 
temperament traits are also unclear.9

However, many previous studies regard SA and SI as a sin-
gle category without distinction, and did not consider NSSI 
by grouping self-harm patients into those with suicidal ten-
dencies. Additionally, although there is an increasing interest 
in NSSI, attempts to identify their temperaments and charac-
ters are still limited.13,14 Moreover, as studies that control for de-
pressive symptoms are quite uncommon despite research 
showing their significant effects on suicide-related behav-
iors,3 putting limitation on accurately identifying the unique 
effects of each factor. Therefore, this study classified high sui-
cide risk (HSR) subjects into the SA, SI, NSSI groups to iden-
tify the temperaments, characters, and discriminants of each 
group. Furthermore, the study examined the differences in 
temperaments and characters between the HSR patients and 
psychiatric patients without suicidal tendencies (PP). In this 
process, the study controlled for the level of depression was to 
explore whether the temperament variable directly explained 
suicidal tendencies and self-harm. The study hypothesized 
that each group would vary in temperaments and characters, 
and that the NSSI group would be particularly distinguished 
from other two groups.

METHODS

Research subjects and procedures
This study examined the electronic medical records of 980 

patients who received a diagnostic psychological evaluation 
at the department of psychiatry at Hanyang University Guri 
Hospital in Gyeonggi-do, Republic of Korea, from September 
2009 to March 2020. Among them, 147 patients who were not 
tested for Temperament and Character Inventory (TCI) or 
Beck Depression Inventory (BDI) were excluded, and 41 pa-
tients who had difficulties in self-report due to brain damage, 
intellectual disability, or severe psychotic symptoms were ex-
cluded from the analysis because of the impaired reliability of 
their reports. Lastly, in the process of confirming suicidal ten-
dencies during the clinical interview, 597 patients who did not 
provide clear information on any of SA, SI, or self-injury were 
excluded from the analysis due to the inability of clear group 
classification. Finally, 195 patients were classified into the SI, 
SA, NSSI, PP, and Normal groups and used for analysis (Fig-
ure 1). Sex, age, educational level, current psychiatric disorder, 
and current level of depression were recorded for all study 
subjects (Table 1). The patients’ diagnosis of mental illness was 
provided from their electronic medical records, based on the 
Structured Clinical Interview for DSM-IV Axis I Disorders, 
clinician version, conducted by three psychiatric doctors dur-
ing the first to third medical examination.18 All research proto-
cols were approved by the Institutional Review Board of Han-
yang University Guri Hospital (IRB No. 2019-03-018), and prior 
consent was waived because the data was obtained through 
retrospective medical chart review that was performed by two 
clinical psychologists using psychological evaluation reports 
and electronic medical records.

Group classification
The patients were classified into the following five catego-

ries based on the retrospective medical chart review that in-
cluded self-reported or guardian-reported cases of HSR, that 
is, SA, SI, and NSSI: 1) the SA group consisting of those hav-
ing SI and a history of SAwithin the past year as of the time 
when the evaluation was conducted; 2) the SI group consisting 
of those having SI without any history of self-injury orSA; 
3) the NSSI group consisting of those with no history of sui-
cide attempt within the past year and whose behaviors cor-
responded to NSSI in DSM-5 that was defined as deliberate 
damage to one’s body without intent to die; 4) the PP group 
consisting of those who did not experience SI within the past 
year and did not have a history of suicide-related behavior; 
and 5) the Normal group consisting of those with no history of 
suicidal or self-harming behaviors. They were donors of kid-
ney transplants or job seekers who had been psychologically 
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evaluated at the hospital and did not score high on any of the 
Minnesota Multiphasic Personality Inventory-2 scales.

Measurement tools

Temperament and Character Inventory-Revised Short 
version 

TCI is a self-report questionnaire developed by Cloninger 
et al.10 to measure temperaments and characters. The vali-
dated Korean version was used for this study, which consist-
ed of 140 items on a five-point Likert scale.19 TCI is composed 
of seven scales and 29 subscales spanning four temperament 
dimensions (novelty seeking, harm avoidance, reward de-
pendence, persistence) and three character dimensions (self-
directedness, cooperativeness, self-transcendence). 

Korean-Beck Depression Inventory-II 
BDI is an evaluation tool developed by Beck et al.20 (1961) 

to measure the severity of depressive symptoms. It measures 
depression, guilt, SI, and sleep problems. The validated Ko-
rean version was used for this study, which consisted of 21 
items measured on a four-point Likert scale.21 The total score 
was used for analysis, with a greater average score indicating 
more severe depressive symptoms.

Data analysis 
First, descriptive statistics were performed on the demo-

graphic characteristics of each group, and a chi-square test and 
an analysis of variance were performed to identify differences 
between the groups. A multivariate analysis of variance was 
then conducted to determine if there were differences in tem-

peraments and characters for each group. In this process, lev-
el of depression, psychiatric diagnosis, and academic back-
ground were set as covariates to control their influence. 
Finally, a multinomial logistic regression analysis was per-
formed to confirm whether temperaments and characters 
(the independent variables) could discriminate the HSR 
group (the dependent variables). The Statistical Package for 
Social Sciences (SPSS) for windows 22.0 (IBM Co., Armonk, 
NY, USA) was used for all analyses, and statistical signifi-
cance of the analysis was defined as a two-tailed p-value of 
less than 0.05. 

RESULTS

Demographic characteristics
There was a total of 195 participants with a mean age of 

27.18 (SD=12.34), ranging from 18 to 68 years of age. Among 
them, 32 participants were assigned to the SA group, 47 to the 
SI group, 59 to the PP group, and 29 to the Normal group. 
Significant differences were observed among the groups for 
level of depression [F(4, 195)=2.499, p<0.05], type of mental 
illness (χ2=259.98, p<0.001), and level of education (χ2=24.796, 
p<0.05). Level of depression was highest for the SA group and 
was significantly higher than all groups except the NSSI group. 
For diagnosis, anxiety disorders in the PP group and personali-
ty disorders in the NSSI group appeared in greater proportions 
than in other groups. In the case of education, the HSR group 
had a higher percentage of high school graduates, whereas 
other groups had a higher percentage of university graduates 
(Table 1). 

Figure 1. Flow chart of included patients. TCI, Temperament and Character Inventory; BDI, Beck Depression Inventory; SA, suicide at-
tempts; SI, suicidal ideation; NSSI, non-suicidal self-injury; PP, psychiatric patients without suicidal tendencies.

Patient with psychological evaluation 
(N=980)

Suitable for analysis (N=195)

SA group (N=32) SI group (N=47) NSSI group (N=28) PP group (N=59) Normal group (N=29)

   Exclusion (N=785)
      -   Inability of clear group classification (N=597)
      - Do not tested for TCI or BDI (N=147)
      - Intellectual disability (N=21)
      - Severe psychotic symptoms (N=17)
      - Brain damage (N=3)
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Temperament and character differences among 
groups

Significant differences were observed in novelty seeking 
[F(4, 195)=4.154, p<0.01], harm avoidance [F(4, 195)=7.833, 
p<0.001], and persistence [F(4, 195)=3.762, p<0.05] for tem-
peraments, and in self-directedness [F(4, 195)=9.727, p<0.001] 
for characters. To be specific, the Normal group showed low-
er novelty seeking compared to other groups (p<0.05), and 
among the HSR groups, the NSSI group showed higher nov-
elty seeking compared to the SI group (p<0.05). Moreover, 

the Normal group had the highest harm avoidance score fol-
lowed by PP and HSR (p<0.05), and between HSR groups, the 
NSSI group showed higher harm avoidance compared to the 
SA group (p<0.05). The NSSI group reported lower persis-
tence compared to the SA, PP, and Normal groups. The HSR 
groups had the highest self-directedness followed by the PP 
and Normal groups (p<0.05), and between the HSR groups, SA 
groups showed higher self-directedness than the NSSI group 
(p<0.05) (Table 2).

Table 1. Demographic characteristics

Variables
SA

(N=32)
SI

(N=47)
NSSI

(N=28)
PP

(N=59)
Normal
(N=29)

Total
(N=195)

F or χ2 p

Age (yr) 27.28±13.29 29.11±14.08 23.71±6.4 29.02±12.94 23.55±10.38 27.18±12.34 1.824 0.126
Female 11 (34.4) 17 (36.2) 10 (35.7) 18 (30.5) 4 (13.8) 60 (30.8) 6.882 0.142
Education 24.796 0.016

Primary 2 (6.3) 0 (0) 0 (0) 3 (5.1) 1 (3.4) 6 (3.1)
Middle 3 (9.4) 0 (0) 0 (0) 0 (0) 1 (3.4) 4 (2.1)
High 15 (46.9) 29 (61.7) 15 (53.6) 24 (40.7) 8 (27.6) 91 (46.7)
>College 12 (37.5) 18 (38.3) 13 (46.4) 32 (54.2) 19 (65.5) 94 (48.2)

Inpatient 16 (50.0) 22 (46.8) 15 (53.6) 20 (33.9) 1 (3.4) 74 (37.9) 21.520 <0.001
BDI 55.25±17.79 36.87±12.22 41.68±10.46 29.83±11.25 11.03±10.26 36.25±70.82 2.499 0.044
Psychiatric disorder 259.980 <0.001

Depressive disorder 17 (53.1) 19 (40.4) 10 (35.7) 9 (15.3) 0 (0) 55 (28.2)
PTSD 6 (18.8) 13 (27.7) 4 (14.3) 24 (40.7) 0 (0) 47 (24.1)
Personality disorder 6 (18.8) 2 (4.3) 11 (39.3) 3 (5.1) 0 (0) 22 (11.3)
Anxiety disorder 0 (0) 6 (12.8) 1 (3.6) 11 (18.6) 0 (0) 18 (9.2)
Other 2 (6.3) 4 (8.5) 2 (7.1) 8 (13.6) 0 (0) 16 (8.2)
Schizo spectrum disorder 1 (3.1) 1 (2.1) 0 (0) 4 (6.8) 0 (0) 6 (3.7)
Bipolar disorder 0 (0) 2 (4.3) 0 (0) 0 (0) 0 (0) 2 (1.0)
Normal 0 (0) 0 (0) 0 (0) 0 (0) 29 (100) 29 (14.9)

Values are presented as mean±standard deviation or number (%). SA, suicide attempts; SI, suicidal ideation; NSSI, non-suicidal self-injury; 
PP, psychiatric patients without suicidal tendencies; BDI, Beck Depression Inventory; PTSD, post-traumatic stress disorder

Table 2. Group differences in temperament and character on TCI 

Variable
SAa

(N=32)
SIb

(N=47)
NSSIc

(N=28)
PPd

(N=59)
Normale

(N=29)
MANOVA*

F p Post hoc
NS 60.28±14.05 54.85±13.82 63.00±13.30 55.54±13.33 48.38±12.50 4.154 0.003 a, b, c, d>e, c>b, d
HA 69.13±10.83 71.13±13.26 74.68±10.86 64.68±12.46 51.10±12.45 7.833 <0.001 a, b, c>d>e, c>a
RD 41.37±13.73 37.45±16.10 38.21±16.17 42.19±14.80 46.17±11.14 0.870 0.483
P 37.66±11.54 35.96±14.68 31.07±11.54 41.03±12.33 45.62±10.44 3.762 0.006 a, d, e>c
SD 30.47±11.85 29.79±12.69 25.18±10.24 38.07±12.60 50.24±13.98 9.727 <0.001 e>d>a, b, c, a>c
C 37.91±17.05 36.23±19.47 37.89±18.66 39.85±16.58 48.59±12.76 0.930 0.447
ST 44.66±9.27 47.13±13.45 47.82±12.55 45.76±11.41 40.69±9.90 1.363 0.248

Values are presented as mean±standard deviation. *with control for Beck Depression Inventory score, disorders and education. TCI, Tempera-
ment and Character Inventory; SA, suicide attempts; SI, suicidal ideation; NSSI, non-suicidal self-injury; PP, psychiatric patients without suicidal 
tendencies; NS, novelty seeking; HA, harm avoidance; RD, reward dependence; P, persistence; SD, self-directedness; C, cooperativeness; ST, self-
transcendence; MANOVA, multivariate analysis of variance
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Logistic regression analysis
A logistic regression analysis was conducted to identify the 

discriminants for the SA, SI, and NSSI groups within the HSR 
groups. SA was more likely than NSSI to have greater persis-
tence (odds ratio [OR]=1.085, p<0.05). On the other hand, 
higher novelty seeking led to a greater likelihood of classifi-
cation into NSSI as opposed to SI (OR=0.916, p<0.05). While 
not included in the table, no variables were found to discrimi-
nate between SI and SA when SA was set as a reference group 
(Table 3).

DISCUSSION

This study classified the SI, SA, and NSSI groups to iden-
tify the differences in temperaments and characters of each 
group. It also examined whether these differences could play 
a role in discriminating each group. Not only all clinical groups 
including the HSR groups showed higher levels of novelty seek-
ing than the normal group as shown in previous studies,16,17 
but the NSSI group showed higher novelty seeking than the 
SI and PP groups. According to Nock’s (2009) pragmatic hy-
pothesis,5 individuals with high novelty seeking take measures 
to quickly and easily alleviate negative emotions, rather than 
benefiting from long-term goals or objectives. Self-harm can 
be an attractive tool for those with high novelty seeking as it 
does not require special tools or pre-calculations.22 Also, studies 
on the biological effects of NSSI have shown that self-injurers 
experience a phenomenon similar to an addiction, as endor-
phins are produced to alleviate and calm pain following an 
injury.23 Therefore, it appears that when an individual with 
high novelty seeking experiences such pleasure, they are more 
likely to repeat NSSI in uncomfortable situations.

The clinical group showed higher harm avoidance compared 
to the normal group, and the HSR patients were found to 
have higher harm avoidance than the PP group. Since harm 
avoidance is related to worrying and pessimistic thoughts as 

it focuses on predicting and avoiding harm in daily life, those 
with harm avoidance feel more fear and less psychological 
security in uncertain situations.24 In other words, anticipato-
ry anxiety makes one expect negative rather than positive 
events in neutral situations. Therefore, individuals with high 
harm avoidance can be seen to contemplate suicide or self-in-
jury as a means of avoiding uncontrollable anxiety when they 
expect a catastrophic result.11-15

An interesting finding in this study was that the NSSI group 
showed significantly greater harm avoidance compared to the 
SA group. Both NSSI and SA may choose to escape the pain 
that they believe they have no control over. However, NSSI is 
generally a strategy for emotional control, known to be more 
frequent and less intense than SA.6,25 Conversely, those who en-
gage in NSSI can frequently feel psychologically uncomfort-
able in daily life. Thus, individuals with high harm avoidance 
could be more closely related to NSSI in that they tended to be 
more cautious in their surroundings and were more likely to 
feel negative emotions even from minor stimuli.

Furthermore, the NSSI group was found to have lower per-
sistence than the Normal, PP, and SA groups. This result con-
flicted with previous studies stating that persistence cannot 
discriminate between the NSSI and non-NSSI groups.8,14 Such 
a result may be attributed to the nature of persistence. Unlike 
novelty seeking or harm avoidance, persistence is a two-way 
factor. Low persistence can be considered as a maladaptive 
trait in situations where continuous effort is needed for prob-
lem solving, given its nature of giving up easily in face of frus-
tration, criticism, fatigue, and obstacles. On the contrary, it 
can also be considered as an adaptive temperament that al-
lows for a change in strategies in situations where rewards 
quickly change.10 Considering this, the effect of the level of 
persistence on NSSI could change depending on an individ-
ual’s environmental context. Another possibility can be attrib-
uted to cultural differences between Eastern and Western cul-
tures, given that previous studies have emerged mainly in 

Table 3. Multinomial logistic regression models of the association among high risk group of suicide

Variable
SA (N=32)* SI (N=47)*

OR (95% CI) Wald p OR (95% CI) Wald p
NS 0.959 (0.908–1.013) 2.233 0.135 0.916 (0.856–0.980) 6.521 0.011
HA 0.978 (0.895–1.068) 0.255 0.613 0.957 (0.871–1.052) 0.825 0.364
RD 1.037 (0.975–1.103) 1.356 0.244 1.026 (0.959–1.096) 0.548 0.459
P 1.085 (1.010–1.164) 5.057 0.025 1.039 (0.965–1.118) 1.022 0.312
SD 1.011 (0.925–1.106) 0.062 0.803 1.016 (0.916–1.127) 0.093 0.761
C 0.953 (0.905–1.003) 3.382 0.066 0.946 (0.895–1.000) 3.774 0.052
ST 0.952 (0.889–1.019) 2.020 0.155 1.006 (0.936–1.082) 0.030 0.861

*compared with the NSSI group. OR, odds ratios; CI, confidence interval; SA, suicide attempts; SI, suicidal ideation; NSSI, non-suicidal self-
injury; NS, novelty seeking; HA, harm avoidance; RD, reward dependence; P, persistence; SD, self-directedness; C, cooperativeness; ST, self-
transcendence
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Western countries such as the United States. In the case of 
other countries, self-punishment was the most common per-
sonal motivation for self-harm.15 On the other hand, in South 
Korea, a large proportion of self-harm was motivated by emo-
tional relaxation, such as the reduction of negative emotions.26 
Therefore, although the relationship between the level of per-
sistence and NSSI is ambiguous when the purpose of NSSI is 
self-punishment, NSSI appears to be more closely related to a 
low level of persistence when the purpose is a reduction of 
negative emotions, as it is used to solve the pain caused by a 
particular situation. 

Among characters, only self-directedness showed a signifi-
cant difference between the groups. More specifically, the Nor-
mal group had the lowest self-directedness, followed by PP and 
HSR respectively, and this result was similar to that of previ-
ous studies.11,14,27 A low level of self-directedness is associated 
with difficulty in controlling emotions especially in situations 
where negative emotions are experienced.28 Also, those with 
low self-directedness may experience difficulty in pursuing 
long-term goals and are characterized by a lack of confidence 
in their ability to resolve difficult situations.29 Thus, they not 
only experience difficulty in controlling their emotions when 
facing negative emotions or difficult situations, but also may 
despair in their ability to overcome them. Eventually, they may 
attempt to resolve them using extreme measures such as sui-
cide or self-injury.14

In particular, the NSSI group was found to have lower self-
directedness than the SA group among the HSR groups. While 
there are no prior studies on this, the consideration of the mo-
tivations and purposes of SA and NSSI could be a possible ex-
planation. While individuals who attempt to commit suicide 
think they can personally end their problems through their 
own death, motivations for NSSI include temporary psycho-
logical stability and the aim to receive help by showing the in-
jury to others.15 Thus, individuals who engage in NSSI may 
have lower self-assurance in their ability to solve problems on 
their own.

Finally, no temperament or character that can discriminate 
between all three HSR groups was found from the logistic re-
gression. However, between the SA and NSSI groups, those 
with higher persistence were found to be more likely to en-
gage in SA, and between the SI and NSSI groups, those with 
higher novelty seeking were found to be more likely to en-
gage in NSSI. Considering the study hypotheses, pain toler-
ance between SA and NSSI, and acting out tendencies be-
tween SI and NSSI can be seen as core discriminants between 
the groups. However, this cross-sectional study cannot make 
causal inference between temperaments and characters and 
suicidal behavior; we cannot say that they increase the risk of 
suicidal behavior. Nevertheless, the result is significant as it 

can serve as an empirical basis for longitudinally analyzing 
suicidal transition by classifying mentally ill patients according 
to their temperaments and characters. 

On the other hand, no significant differences were observed 
between the SA and SI groups in this study. This could be at-
tributed to the fact that SA and NSSI were separately analyzed 
in this study unlike the existing studies. Previous studies may 
have shown significant differences due to the characteristics 
of serious NSSI patients who were classified together in the 
SA group. Another possibility could be because we controlled 
for the level of depression. That is, this result may support the 
previous studies that found the level of depression to be the 
sole factor that affected the progression from SI to SA.3

There are several limitations in this study. First, while this 
study classified the HSR group into SA, SI, and NSSI groups, 
it was difficult to closely examine their suicide and self-injury 
characteristics using objective evaluation tools as this was a 
retrospective study using chart review. In particular, there was 
a loss of data from excluding self-injury patients who could 
not be clearly identified as NSSI from the data collected from 
clinical interviews. It led to a small sample size for statistical 
analysis, which might cause bias in age or diagnosis in the 
classification process. Therefore, future studies need objec-
tive evaluation tools for classification and increased statisti-
cal power with a larger sample size. In particular, future study 
can use objective evaluation tools to measure variables such 
as frequency and type of SA, severity of suicide ideation, and 
self-harm motivations, methods, and frequency, in order to 
understand their relationship with temperaments and char-
acters in detail in future studies. 

Second, the Normal group used in this study was composed 
of people who were evaluated to have no psychological prob-
lems related to kidney transplants or task performance. Thus, 
it is possible that they responded in a socially positive manner 
in the self-report test for their purpose. In follow-up studies, 
the Normal group should consist of various ages and back-
grounds to be compared with the HSR groups. 

Finally, the subjects of this study were patients who visited 
the psychiatric department of a university hospital for a psy-
chological evaluation. Since the hospital is located in a spe-
cific geographic area and not all psychiatric visits involve psy-
chological evaluation, the sample may not be representative 
of psychiatric visits for suicidal issues. Therefore, it is neces-
sary to further research on diverse patients at medical institu-
tions in various areas. Moreover, this study was conducted on 
the patients who visited the psychiatric department at the hos-
pital and were diagnosed with a mental illness. While the di-
agnosis was statistically controlled as a covariate, the effect of 
temperaments and characters on suicide and self-injury might 
vary depending on the characteristics of their illness. Future 
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studies should repeatedly examine the relationship between 
the temperaments and characters of patients with a specific 
disorder to suicide and self-injury. 
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