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INTRODUCTION

Suicide is the leading cause of death among youths aged 
10–19 years in South Korea [1], making it an important so-
cial issue. The 2019 Korean Youth Risk Behavior Survey re-
ported that 28.2% of youths experienced depression for at 
least 2 weeks in the last 12 months, and 13.1% reported sui-
cidal ideation [2]. In a prevalence study on Korean children 
aged 6–12 years, which used the Diagnostic Interview Sched-
ule for Children Version IV (DISC-IV), 16.2% of the partici-

pants were reported to suffer from at least one psychiatric 
disorder. Moreover, the prevalence of depression among chil-
dren was estimated to be 0.1% using the DISC-IV and 1.9% 
using the Children’s Depression Inventory [3].

Suicidal thoughts have been reported to increase rapidly 
among young individuals between 12 years and 17 years of 
age. However, planning and attempt of suicide has shown a 
rapidly increasing trend among individuals up to 15 years of 
age followed by a relatively shallow increase among those be-
tween the ages of 15 and 17 years [4]. In terms of suicide at-
tempts, adolescents tend to show a higher rate of impulsive 
attempts and use less lethal methods compared to adults, but 
also show more repeated attempts [5]. Moreover, suicidal ide-
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ation and behavior occurring in adolescence tend to persist 
in adulthood [6], and are predictive factors of adult psychiat-
ric disease. Such thoughts and behavior have been associated 
with functional impairment in work, education, and social 
relationships [7]. Therefore, characterization and early detec-
tion of adolescents at high risk of suicide and initiation of in-
terventions are crucial to prevent suicidal behaviors and de-
creased function in adulthood, and to improve the quality of 
life of the individuals.

Although early detection and treatment is important to ad-
dress the issue of suicide among adolescents, the proportion 
of youths availing mental health services has been reported 
to be low. Among Korean youths who attempted suicide with-
in the last year, only 17.9% reported receiving treatment after 
the attempt in 2017 [8], and a study based on health insurance 
data from South Korea also reported that the treatment rate 
for psychiatric disorders in youths aged ≤19 years was 1.8% 
[9]. The factors affecting the treatment rate are diverse, in-
cluding social, healthcare system-related, and personal fac-
tors. Social stigma is an important social factor that affects 
the use of healthcare services, especially mental health ser-
vices, and younger individuals have been reported to be more 
sensitive to stigma [10]. The aforementioned studies signify 
that sufficient expert therapeutic interventions are not be-
ing provided to young individuals at high risk of committing 
suicide.

The role of school-based mental health services has been 
further emphasized due to the growing need for suitable in-
terventions to address the issue of suicide among adolescents. 
School-based health services have been reported to be effec-
tive at improving mental health and preventing psychiatric 
disorders in adolescents [11]. Furthermore, school-based pre-
vention and intervention programs have been initiated to 
deal with suicide-related issues. In particular, such screening 
programs have been successful at detecting at-risk youths 
and linking them with expert treatment services. In South 
Korea, a system for proactive management of the mental 
health of students was established in 2012, which annually 
tested the emotional and behavioral characteristics of stu-
dents at schools throughout the country. The system screens 
high-risk students and refers them to external institutions, 
if required, after counseling at school [12]. In addition, since 
2013, support projects have been initiated at regional educa-
tional offices to construct a regional collaborative model for 
students’ mental health, in order to prepare a system for in-
terventions in the high-risk group. Furthermore, since 2016, 
projects have been implemented to provide support to un-
connected interest groups, wherein mental health experts 
visit schools, thereby enabling management of high-risk groups 
within the school [13]. However, studies have not been con-

ducted to investigate the actual changes in the number of ad-
olescents visiting mental health departments, sources of re-
ferral, or clinical characteristics after initiation of these school-
based public mental health projects.

The present report is of a large-scale study based on data 
obtained from pediatric mental health outpatient depart-
ments. We analyzed the trends and changes before and in 
2012 or later, following initiation of school-based mental health 
projects, and compared the demographic and clinical features 
and sources of referral of patients visiting the mental health 
department for management of suicidal ideation or behavior 
and other chief complaints. In this manner, we aimed to pro-
vide evidence to help establish effective youth suicide preven-
tion and management policies.

METHODS

Subjects
We retrospectively reviewed the medical records of pa-

tients aged 6–18 years who visited the pediatric mental health 
department for the first time at one of five university hospi-
tals in the capital region between January 2009 and Decem-
ber 2016. A total of 6257 patients met the criteria.

Methods
We investigated the date (day, month, and year) of first vis-

it, age, sex, education level (elementary, middle, and high), 
school year, chief complaint, duration of disease, referral 
source, final route of referral before hospital visit, and pro-
visional diagnosis at first visit of all patients. Diagnosis was 
based on first visit records or treatment records within 4 
weeks of the first visit, and described according to the 10th 
Revision of the International Classification of Diseases (ICD-
10) [14]. Data was collected via an online report form and 
data input sheets, and students at special schools or in special 
classes at regular schools, preschool children, and high school 
graduates were excluded. This study was approved by the in-
stitutional review board of Hallym University Sacred Heart 
Hospital (IRB No.: 2018-1018).

Analysis
The chief complaints of the patients were classified as 

emotional, behavioral, suicide-, family-, school-, thought-re-
lated problems and others. Patients who visited hospitals with 
a complaint of suicide ideation or behavior were classified as 
the “suicidal group” and those who visited for other reasons 
were classified as the “non-suicidal group.” Multiple inputs 
were permitted for patients with more than one referral source, 
chief complaint, or diagnosis. Cross-tabulation analysis was 
performed to compare sociodemographic characteristics, 
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year of visit, referral source, and diagnosis between the two 
groups. The patients were divided into two groups to analyze 
the year of visit as those who visited in 2012 or later, when 
the students’ emotional and behavioral screening test and 
school-based mental health projects became more prevalent, 
and those who visited before 2012. Furthermore, additional 
cross-tabulation analysis was performed on the number of 
patients who visited the hospital in each group. Referral 
source was categorized as “via school” or “not via school,” 
and diagnosis was categorized as “depression” or “not de-
pression” for further cross-tabulation analysis. Finally, mul-
tivariate logistic regression analysis was performed with sex, 
education level, year of visit, referral source, and diagnosis as 
independent variables, to investigate their correlation with 
inclusion in the suicidal group. STATA 16.0 (StataCorp Lp, 
College Station, TX, USA) was used for all analyses.

RESULTS

Sociodemographic characteristics of patients in the 
suicidal and non-suicidal groups

A total of 6257 patients were analyzed, including 3866 
male (61.8%) and 2391 female (38.2%) patients. The most 
frequent education level was elementary school (2800 pa-
tients, 44.7%). There were 454 patients (7.3%) in the suicidal 
group and 5803 patients (92.7%) in the non-suicidal group. 
The non-suicidal group included 3176 patients (50.8%) with 
behavioral, 3026 (48.4%) with emotional, 1789 (28.6%) with 
school-related, 795 (12.7%) with thought-related, and 255 
(4.1%) with family-related problems. There were 312 (68.7%) 
and 2079 (35.8%) female patients in the suicidal and non-
suicidal groups, respectively, which represented a signifi-
cantly higher ratio of female patients in the former group 
(p<0.001). Furthermore, there was a significant difference 
in the education level between patients in the two groups. 
There were 44 elementary school (9.7%), 163 middle school 
(35.9%), and 212 high school (46.7%) students, and 35 drop-
outs (7.7%) in the suicidal group, and 2756 elementary school 

(47.5%), 1503 middle school (25.9%), 1436 high school (24.7%) 
students, and 108 dropouts (1.9%) in the non-suicidal group 
(p<0.001).

Annual trends in visits in the suicidal and 
non-suicidal groups

There was no significant difference between the two groups 
with respect to the years of visits (p=0.077); however, in the 
total sample, the highest number of visits was in the year 2010 
(1052 patients, 16.8%), and the lowest was in the year 2015 
(461 patients, 7.4%) (Table 1). Overall, the number of patients 
showed a generally decreasing trend and the ratio of patients 
in the suicidal group showed minimal changes. However, 
there were no major changes until 2016, when the ratio was 
the highest, and patients in the suicidal group accounted for 
9% of all cases (Fig. 1). Comparison of the number of patients 
in the suicidal group revealed that there were 182 patients 
before 2012, accounting for 6.4% of all cases, and 272 patients 
in or after 2012, accounting for 8.0% of all cases. The ratio of 
patients in the suicidal group was significantly higher in 2012 
or later (p=0.017).

Table 1. Comparison of trend of visits by year between suicidal and non-suicidal groups

Year
Suicidal group

(% of visit of the year)
Non-suicidal group
(% of visit of the year)

Total χ2 p

2009 68 (7.4) 853 (92.6) 921 12.808 0.077
2010 69 (6.6) 983 (93.4) 1052
2011 45 (5.2) 827 (94.8) 872
2012 74 (7.8) 880 (92.2) 954
2013 65 (8.7) 681 (91.3) 746
2014 47 (7.6) 571 (92.4) 618
2015 29 (6.3) 432 (93.7) 461
2016 57 (9.0) 576 (91.0) 633
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Fig. 1. Annual trends in visits in total, suicidal and non-suicidal 
groups. Overall, the number of patients showed a generally de-
creasing trend and the ratio of patients in the suicidal group 
showed minimal changes.
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Referral source in the suicidal and non-suicidal 
groups

The dataset included patients with multiple routes of refer-
ral. In both groups, the most common referral source was 
observation by a caregiver. Significant differences were ob-
served in the routes of referral between the two groups on 
cross-tabulation analysis (p<0.001) (Table 2). Based on cate-
gorization of the referral source, a significantly higher ratio 
of patients in the suicidal group (108 patients, 23.8%) were 
referred via their schools compared to those in the non-sui-
cidal group (1087 patients, 18.7%; p=0.008).

Comparison of diagnoses of patients in the suicidal 
and non-suicidal groups

Multiple inputs were accepted in the analysis of diagnoses. 
The most common diagnosis of patients in the suicidal group 
was depression (287 patients, 63.2%), whereas that in the non-
suicidal group was hyperactivity disorder (1907 patients, 
32.9%). Cross-tabulation analysis revealed significant differ-
ences in the diagnoses of patients between the two groups  
(p<0.001) (Table 3). Likewise, a cross-tabulation analysis after 

categorizing the diagnoses as “depression” or “not depres-
sion” also showed a significant difference between patients in 
the two groups (p<0.001).

Comparison of characteristics between male and 
female patients in the suicidal group

Among male patients, the ratio of patients increased grad-
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Fig. 2. Gender differences by education level in the suicidal 
group. Among male patients, the ratio of patients increased 
gradually from elementary to middle to high school levels. Among 
female patients, there was a dramatic increase in the ratio at 
the middle school level, which was maintained at the high school 
level.

Table 2. Comparison of referral source between suicidal and non-suicidal groups

Referral source
Suicidal group 

(% of suicidal group)
Non-suicidal group

(% of non-suicidal group)
Total (%) χ2 p

Parental observation 255 (56.2) 3877 (66.8) 4132 (47.3) 100.541* ＜0.001
Other hospital 119 (26.2) 1380 (23.8) 1499 (17.2)

School 108 (23.8) 1087 (18.7) 1195 (13.7)

Patient’s need 105 (23.1) 564 (9.7) 669 (7.7)

Relatives or acquaintance 12 (2.6) 242 (4.2) 254 (2.9)

Public mental health service institution 32 (7.0) 215 (3.7) 247 (2.8)

Private counselling institution 15 (3.3) 152 (2.6) 167 (1.9)

Wee center 4 (0.9) 26 (0.4) 30 (0.3)

Others 7 (1.5) 264 (4.5) 271 (3.1)

Unknown 21 (4.6) 247 (4.3) 268 (3.1)

We included the cases with one or more referral sources. *p＜0.05

Table 3. Comparison of diagnoses between suicidal and non-suicidal groups

Diagnosis
Suicidal group 

(% of suicidal group)
Non-suicidal group 

(% of non-suicidal group)
Total (%) χ2 p

Hyperkinetic disorder 39 (8.6) 1907 (32.9) 1946 (24.3) 476.122* ＜0.001
Depressive episode 287 (63.2) 1111 (19.1) 1398 (17.4)

Adjustment disorder 54 (11.9) 692 (11.9) 746 (9.3)

Tic disorder 6 (1.3) 660 (11.4) 666 (8.3)

Other anxiety disorder 17 (3.7) 488 (8.4) 505 (6.3)

Mental retardation 16 (3.5) 437 (7.5) 453 (5.6)

Conduct disorder 23 (5.1) 215 (3.7) 238 (3.0)

Pervasive developmental disorders 6 (1.3) 113 (1.9) 119 (1.5)

Others 124 (27.3) 1507 (26.0) 1631 (26.0)

We included the cases with one or more diagnoses. *p＜0.05
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ually from elementary to middle to high school levels. Among 
female patients, there was a dramatic increase in the ratio at 
the middle school level, which was maintained at the high 
school level (Fig. 2). Cross-tabulation analysis revealed sig-
nificant sex-related differences based on education levels 
(p=0.012); however, there were no significant differences in 
the rates of referrals via school (p=0.772), diagnosis of depres-
sion (p=0.429), or the year of visit (before or in 2012 or later; 
p=0.210) (Table 4).

Sociodemographic and clinical factors associated with 
patients in the suicidal group 

In regression analysis of patient data in the suicidal group, 
sex, education level, rate of referrals via school, and rate of 
diagnosis of depression showed significant results, while 
the year of visit (before or in 2012 or later) was not signifi-
cant (Pseudo R2=0.216) (Table 5). Female patients showed 
2.58 times higher relative risk (p<0.001). Analysis based on 
the education level revealed that, compared to elementary 
school students, the relative risk of suicide increased with 
the education level from middle school to high school, and 
dropouts showed the highest risk (10.09-fold; p<0.001). The 
relative risk of suicide was higher among patients referred 
via school (p<0.001) and among those with a diagnosis of 
depression (p<0.001).

DISCUSSION

This study was a chart review comparing the characteris-
tics of pediatric patients who visited a mental health depart-
ment for the first time between 2009 and 2016 for the man-
agement of suicidal ideation or behavior with those who 

visited for management of other complaints. Although stud-
ies have been conducted previously on youth suicide in vari-
ous groups, this is the first 8-year multicenter study in South 
Korea investigating all first visit patients.

The most common chief complaint of the patients was be-
havioral problems (50.8%), and the most common diagnosis 

Table 5. Sociodemograhic and clinical variables associated with 
suicided-related problems (n=6257)

Suicide-related problems
B (SE) RRR 95% CI p

Sex
Male (ref) 1.00
Female 0.94 (0.11) 2.58* 2.07-3.21 ＜0.001

Education level   
Elementary (ref) 1.00
Middle 1.37 (0.17) 3.95* 2.78-5.62 ＜0.001
High 1.50 (0.17) 4.50* 3.17-6.38 ＜0.001
Drop out 2.31 (0.25) 10.09* 5.95-17.12 ＜0.001

Visiting year 
Before 2012 (ref) 1.00
In 2012 or later 0.02 (0.10) 1.02 0.82-1.26 0.344

Referral source
Not via school (ref) 1.00
Via school 0.52 (0.12) 1.69* 1.31-2.18 ＜0.001

Depression
Not depression (ref) 1.00
Depression 1.70 (0.11) 5.47* 4.40-6.80 ＜0.001

Constant -5.84 (0.24) 0.00* 0.00-0.01 ＜0.001

LR chi2 (n) 705.86 (7)*
Pseudo R2 0.216
*p＜0.001. SE: standard error, RRR: relative risk ratio, CI: confi-
dence interval, ref: reference, LR: likelihood ratio

Table 4. Gender differences in the suicidal group

Male (n=142) Female (n=312) χ2 p
Education level 11.025* 0.012

Elementary 20 (14.1) 24 (7.7)

Middle 39 (27.5) 124 (39.7)

High 75 (52.8) 137 (44.0)

Drop out 8 (5.6) 27 (8.6)

Referral source 0.084 0.772
Via school 35 (24.6) 73 (23.4)

Not via school 107 (75.4) 239 (76.6)

Visiting year 1.575 0.210
Before 2012 63 (44.4) 119 (38.1)

In 2012 or later 79 (55.6) 193 (61.9)

Diagnosis with depression 0.625 0.429
Depression 86 (60.6) 201 (64.4)

Not depression 56 (39.4) 111 (35.6)

Values are presented as n (%) unless otherwise indicated. *p＜0.05
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was hyperkinetic disorder (24.3%). This could be related to 
the disease prevalence, but could also be attributed to differ-
ent treatment rates depending on the chief complaint or di-
agnosis. A study conducted in the United States on the treat-
ment of adolescents in the mental health department revealed 
rates of 59.8% and 45.4% for attention-deficit/hyperactivity 
disorder (ADHD) and behavioral disorders, respectively, while 
lower treatment rates were observed in patients with anxiety 
disorders, eating disorders, and substance abuse [15]. Thus, 
it is essential to perform studies on trends in the prevalence 
and treatment rates of psychiatric disorders among adoles-
cents in South Korea in order to elucidate differences in the 
frequency of chief complaints.

A general decreasing trend was observed in the number 
of patients when we analyzed the annual trends in the total 
group of first visit patients. This could be related to the grad-
ual decrease in the size of the adolescent population in South 
Korea. The total number of patients was lowest in 2015, which 
could be due to the Middle East Respiratory Syndrome (MERS) 
outbreak, wherein people avoided visiting medical institu-
tions. Notably, the total number of patients showed minimal 
changes from 2009, and although there was a generally de-
creasing trend, the ratio of patients visiting hospitals for man-
agement of suicide-related problems showed no significant 
changes until 2016, when the ratio was at its highest. The Ko-
rean Youth Risk Behavior Survey reported that the propor-
tion of youths who attempted suicide was 4.6% in 2009. Sub-
sequently, although there were minimal changes, a continually 
decreasing trend to 2.4% was observed in 2016, and the rate 
of suicidal thoughts also showed a decreasing trend from 
19.1% in 2009 to 12.1% in 2016 [2]. Moreover, the mortality 
due to suicide among the 15–19-year-old population also de-
creased from 10.7 deaths per 100000 population in 2009 to 
7.9 deaths in 2016 [16]. Thus, our findings were not possibly 
due to an increase in the ratio of adolescents with suicide-re-
lated problems, but rather due to an increase in early detec-
tion, linkage with medical services, and treatment.

In this study, we compared the data of patients before and 
in 2012 or later, when school-based mental health projects 
became more prevalent, and found a significant increase in 
the rate of patients with suicide-related problems in and af-
ter 2012. The year of hospital visit (before or in 2012 or later) 
did not show significant effect in the regression analysis. This 
suggests that, rather than a direct effect of the specific time 
period (in 2012 or later) on suicide-related problems, an in-
direct effect exists via the relationships with other variables, 
such as sex, education level, referral via schools, or depression.

Analysis of the referral sources revealed that patients in 
the suicidal group were referred at a significantly higher rate 
through schools than other routes. This may be because 

schools consider problems related to suicide more serious 
than other problems, which would mean an increased like-
lihood of referral of their students to psychiatric departments. 
Externalizing behaviors are more readily detected by par-
ents and are linked to mental health services based on pa-
rental demands; however, problems such as depression are 
less frequently recognized by parents [17]. In particular, youths 
with suicide-related problems demonstrate additional diffi-
culties in seeking help from others or receiving treatment 
due to the associated social stigma [18]. This emphasizes the 
role of schools in dealing with the issue of suicide among ad-
olescents. The effects of school-based programs may differ 
depending on the presentation of mental health problems, 
and it has been reported to be more effective in cases of in-
ternalizing than externalizing behavioral problems [19]. 
Therefore, referral to a professional treatment center via 
school can play a crucial role in cases of internalizing prob-
lems, and schools should adopt measures to enable early rec-
ognition of such problems in young individuals. Further-
more, we believe that the referral and linkage efficiency could 
be improved further through projects to support the treat-
ment costs of patients being referred to a treatment center 
via schools. Such projects are already being implemented in 
some regional education offices in South Korea.

The rate of suicidal group was found to increase with the 
education level from elementary to middle to high school. 
The overall ratio of female patients was higher in the suicid-
al group. Although male patients did not show major differ-
ences in the rate of suicide-related problems at the elemen-
tary, middle, or high school levels, a significant increase in 
the rate was observed among female patients at the middle 
school level. These results are consistent with a previous study, 
which reported that the overall rate of self-harm among ad-
olescents was higher in female patients [20]. The study also 
reported that while female patients showed a peak in mid-
adolescence, male patients showed a gradually increasing 
trend up to late adolescence. This could be because females 
start puberty earlier than males do, and this period of bio-
logical changes is associated with a higher risk of suicide 
[21]. These sex-related differences tend to disappear in early 
adulthood, and it has been reported that adolescent suicide 
attempts are predictive of the same in adulthood among fe-
male but not male patients [22]. Among individuals with 
suicide-related problems, female patients are known to avail 
psychiatric treatment and general mental health services at 
a higher rate than male patients [23]. This could be related 
to our finding of more female patients in the suicidal group. 
Another significant finding of our study was that the ratio 
of youths who had dropped out of school was higher in the 
suicidal group. Problems such as depression and anxiety are 
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known to increase the risk of dropout from school [24], and 
more than half of the students who drop out of middle school 
have been reported to suffer from psychiatric disorders [25]. 
In addition, young individuals with suicide-related prob-
lems who quit school are more likely to have the same issues 
in adulthood [26]. This demonstrates the need for efforts to 
detect high-risk youths outside of the education system and 
initiate therapeutic interventions. A study that assessed the 
relationship between hospital schools and return-to-school 
rates in adolescents hospitalized in a closed psychiatry ward 
revealed that youths who were admitted in hospital schools 
showed higher return-to-school rates [27]. Based on these re-
sults, we believe that development of hospital schools could 
decrease the dropout rate of youths with psychiatric disor-
ders, thereby ensuring a positive effect on their prognosis.

Psychiatric disorders are known to be a strong risk factor 
for suicide among young individuals. In particular, mood dis-
orders, substance abuse, and disruptive behavior disorders 
have been shown to be closely associated with youth suicides 
[28]. Likewise, in our study, depression was the most frequent 
diagnosis among patients in the suicidal group (63.2%), while 
that in the non-suicidal group was ADHD (32.9%). Similar-
ly, in the regression analysis, the diagnosis of depression was 
associated with 5.47 times higher relative risk of suicide-re-
lated problems compared to other diagnoses. Adolescents 
with depression who attempt suicide have been reported to 
demonstrate stronger intention to commit the act compared 
to those without depression, and suffer more serious physi-
cal injuries due to suicidal behaviors [29]. Moreover, several 
symptoms of depression, such as non-suicidal self-harm, 
sleep disorders, and cognitive symptoms have been reported 
to be associated with suicide-related problems [30]. This 
demonstrates the need for detailed assessments to diagnose 
depression and identify high-risk symptoms in adolescents 
who visit hospitals with suicide-related problems. Studies 
have shown certain differences in the relationship between 
suicide-related problems and psychiatric disorders in young 
individuals depending on the patients’ sex and age. A study 
that compared 5–11-year-old and 12–14-year-old pediatric 
suicide victims reported that ADHD was more strongly as-
sociated with suicide-related problems in the former group 
compared to depression [31]. In a Finnish study based on 
psychological autopsy results, among those who committed 
suicide, adolescent girls showed a higher rate of depression 
than boys did, while boys showed a higher rate of substance 
abuse [32]. In the present study, depression was the most com-
mon diagnosis among patients in the suicidal group, irre-
spective of sex. Thus, it is essential to consider age and sex 
when dealing with psychiatric disorders related to suicide.

This was a multicenter study and, in particular, the first to 

analyze the change in patient trends since the implementa-
tion of school-based public mental health projects. The merit 
of this study lies in the fact that it demonstrates the impor-
tance of school-based mental health services and coopera-
tion between systems. This study also has several limitations. 
First, there are many variables (other than demographic vari-
ables and referral source) that can affect hospital visits among 
youths with suicide-related problems [15]; however, we could 
not control these variables. Second, we depended on the di-
agnoses assigned by clinicians, rather than through objective 
structured assessment tools. Third, because this was a retro-
spective study, we were unable to follow-up on the response 
to treatment and maintenance of outcomes after the first 
visit. Fourth, there were certain inconsistencies between the 
medical records collected from the five different hospitals. In 
the future, a prospective study should be performed on the 
factors affecting clinical characteristics and hospital treat-
ment, and differences depending on referral source in youths 
with suicide-related problems.

CONCLUSION

This study was an 8-year retrospective chart review of pa-
tient data, wherein we analyzed the characteristics of ado-
lescents who visited hospitals for the first time for manage-
ment of suicide-related problems. Female sex, higher educa-
tion level, dropping out of school, referral via school, and a 
diagnosis of depression were significantly associated with 
suicide-related problems.
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