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ABSTRACT

Background: The implementation of an effective suicide prevention program requires the
identification and monitoring of subpopulations with elevated risks for suicide in consideration
of demographic characteristics, to facilitate the development of tailored countermeasures for
tackling the risk factors of suicide. We examined the annual trends in emergency department
(ED) visits for suicide attempts (SAs) or self-harm and investigated the sex- and age-specific
characteristics of individuals who visited the ED for SA and self-harm.

Methods: Data on ED visits for SAs or self-harm in Korea from 2016 to 2020 were extracted
from the National Emergency Department Information System and assessed. We evaluated
the age-standardized incidence rate of ED visits for SAs or self-harm, and hospital mortality
among individuals who visited the ED for SAs or self-harm. In addition, the characteristics of
the individuals were compared according to sex and age.

Results: We identified 145,963 ED visits for SAs or self-harm (0.42% of the total ED visits)
during the study period. The rate of ED visits increased in the youngest age group (19-29
years old), and was more prominent among women (increased by an annual average of
22.5%), despite the coronavirus disease pandemic. The middle-aged group (45-64 years

old) had a higher rate of mortality than other age groups, and the highest proportion of
individuals on Medical Aid.

Conclusion: It is necessary to plan age- and gender-specific suicide prevention programs that
focus on improving the limited public mental health resources for the vulnerable populations.

Keywords: Emergency Department; Female; Middle-Aged; Suicidal Attempt; Self-Harm

INTRODUCTION

With improvements in efforts to prevent suicide globally, suicide rates have been decreasing in
many countries. However, suicide rates in some countries, such as the United States (US), the
Netherlands, and Australia, have increased over the past decade. In Korea, the rate of suicide

is still very high, even though it has generally been declining.! The suicide rate in Korea is

2.4 times higher than those of Organization for Economic Co-operation and Development
member countries, of which there were 28.6 deaths per 100,000 people recorded in 2019. These
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Lee K. Writing - original draft: Lee K, Min HS. suicide.3-¢ Individuals who attempt suicide or self-harm owing to suicidal ideation need immediate
Writing - review & editing: Lee K, Min HS, Sung  psychiatric intervention and constant attention from the community, which is one of the major

HK, Y00 S. strategies for suicide prevention.” Compared to suicidal ideation, which can only be identified
through reports by the individual, SA is an indicator of suicide risk that can be detected objectively.
Understanding the magnitude of SA in detail is of great relevance in implementing preventive
interventions since it can provide important clues for identifying vulnerable subpopulations and
intercepting suicidal trajectories.8 Nevertheless, it is difficult to calculate the overall incidence of
SA at the national level, partly because many cases of SA are not reported for reasons such as social

stigma or because it is impossible to systematically detect the occurrence of SA.

The emergency department (ED) database can be a valuable resource for monitoring SA
because the ED often serves as the first point of medical contact for individuals at the risk
of committing suicide.?10 Individuals who attempt suicide or self-harm can be treated for
physical injuries and provided with psychiatric interventions in the ED, and directed to
receive subsequent continuous care in inpatient or outpatient settings.11 Thus, the ED can
function as a part of the suicide surveillance system and as a referral facility for individuals
with a risk for suicide.10 In Korea, most local EDs are designated and managed by the
government health authority, and information on ED visits, including patient characteristics
or utilization of EDs, are collated through these EDs nationwide. This database permits the
evaluation of the magnitude and trends of SA or self-harm among individuals who visit the
ED, which can contribute to the identification of subpopulations with a high risk for suicide
and guide the implementation of effective prevention strategies for them.

It is important to identify and monitor subpopulations with elevated risks for suicide in
consideration of age, sex, or other demographic characteristics to facilitate the development
of tailored countermeasures aimed at mitigating the risk factors of suicide.12 The purpose
of this study was to examine annual trends in age standardized ED visits for adult SA or
self-harm in Korea from 2016 to 2020 using the nationwide data, and to investigate the
characteristics related to the utilization of the ED for SA or self-harm and the disposition of
the patients at discharge.

METHODS

Study design and data sources

This retrospective population-based study was conducted using data on ED visits for

SA or self-harm from 2016 to 2020 extracted from the National Emergency Department
Information System (NEDIS). The NEDIS is a nationwide ED-based database developed in
2003 to evaluate the performances of the emergency care systems in Korea. To achieve the
unique goal of evaluating emergency care systems, the participating EDs submitted visit-
level patient data, including demographic, clinical, administrative, and relevant hospital
information, to NEDIS. All patient-related information is anonymized and submitted
electronically to the central processing facility. Data inconsistencies are investigated using
computerized algorithms and through manual checks by a trained data manager. In 2020,
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all the EDs in Korea (n = 403) participated in the NEDIS data collection. The participation
rates of the EDs since 2016 are presented in Supplementary Table 1. The detailed design and
variables of the NEDIS database have been described previously.13,14

Study population

The study population included adult patients (who were older than aged 18) who visited EDs
for SA or self-harm from January 2016 to December 2020. SA or self-harm was defined as an
injury caused by intentional self-harm according to the Columbia Classification Algorithm of
Suicide Assessment.15 Patients of unknown age and sex were excluded from the study.

Variables

The following demographic and clinical variables of ED visits for SA or self-harm were
collected from the NEDIS: sociodemographic factors, including sex (male or female), age
group (19-29, 30-44, 45-64, or 65+ years), comorbid psychiatric conditions including a
pre-existing psychiatric diagnosis extracted from the patient’s history or a provisional
psychiatric diagnosis made in the ED (dementia, alcohol use, schizophrenia, bipolar
disorder, depression, anxiety disorder, adjustment disorder, somatoform disorder, or sleep
disorder [all identified using International Classification of Diseases (ICD)-19 codes]), and
type of insurance (National Health Insurance, Medical Aid, or others); pre-hospital factors,
including method of SA, season at the time of SA (spring, summer, fall, or winter), time

of arrival to the ED (9am—6pm or 6pm—-9am), initial triage, length of stay (< 6 hours or > 6
hours), and patient disposition; and post-hospital factors including patient disposition at
discharge and mortality. Initial triage was designated according to the Korean Triage and
Acuity Scale (KTAS), which prioritizes patients according to five ordinal scales that reflect
both clinical severity and acuity (1, resuscitation; 2, emergent; 3, urgent; 4, less urgent; 5,
non-urgent). Methods of SA were classified as vehicle-related, jumping, cutting, drowning,
poisoning, hanging, or others. The dispositions of patients who visited the ED were classified
into ‘against medical advice’ (AMA) and non-AMA, and the latter was categorized into home,
hospitalization, transfer, death in the ED, or others/unknown. Similarly, patient disposition
at discharge was categorized into AMA, home, transfer, death, or others/unknown.

Statistical analysis

The age-standardized rates of ED visits for SA or self-harm per 100,000 persons were
calculated using data from the 2020 resident registration population, as reported in the
Korean Statistical Information Service database of Statistics Korea (https://kosis.kr/). We
plotted the rate of ED visits for SA or self-harm and evaluated the sex-specific rates of hospital
mortality among individuals who visited the ED for SA or self-harm. To visualize the scale
and the severity, we estimated injury pyramid from ED visits for SA or self-harm to death in
Supplementary Table 2. We also calculated the proportions of the pyramid for each year in
Supplementary Table 2. In addition, we summarized the demographic characteristics of the
individuals who visited the ED for SA and self-harm and calculated the proportions of the
patients according to age groups and sex using the chi-square test, and tested for significant
annual trends among the patients according to age groups and sex using Jonckheere-Terpstra
trend test. We conducted a sensitivity analysis and summarized the number of ED visits for
SA or self-harm in Korea according to sex and age. In addition, we calculated the proportions
of patients with underlying psychiatric disorders, followed by a chi-square test performed
according to sex. Statistical analyses were conducted using the R software (version 4.1.1;

R Foundation for Statistical Computing, Vienna, Austria). Two-tailed statistical tests were
conducted, and statistical significance was set at P < 0.05.
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Ethics statement

This study was approved by the Institutional Review Board of the National Medical Center
(approval number: NMC-2021-10-123) and was performed according to the tenets of the
Declaration of Helsinki. Owing to the retrospective nature of this study, the requirement for
informed consent for inclusion was waived by the same board that approved the study protocol.

RESULTS

Of a total 0f 34,591,040 ED visits recorded during the study period, 145,963 (0.42%) were

ED visits for SA or self-harm. The proportion of ED visits for SA or self-harm out of all ED
visits increased from 0.37% to 0.51% between 2016 and 2020 (Supplementary Table 3).
During the study period, 3,081 (2.1%) patients were dead on arrival (DOA) at the ED, whereas
142,882 (97.9%) were admitted to the ED (Fig. 1). Among the patients admitted to ED, 4,275
(3.0%) died in the ED, 40,670 (28.5%) were discharged AMA from the ED, 41,218 (28.8%)
were discharged after primary treatment, and 46,222 (32.3%) were hospitalized following
evaluation in the ED. Overall, the mortality rate for ED visits for SA or self-harm, including
deaths on arrival to the ED, was 6.6% (n = 9,661).

Trends of ED visits for suicide attempts or self-harm by sex and age group
The age-standardized rates of ED visits for SA or self-harm from 2016 to 2020 stratified
according to sex and age group are shown in Fig. 2. For men, the group of aged 45-64 years
had the highest rate of ED visits in all five years. From the start of the coronavirus disease
2019 (COVID-19) pandemic in 2020, the incidence rates of ED visits decreased in all age
groups, except the group of aged 19-29 years, which maintained an increasing trend. For
women, the group of aged 19-29 years showed a steep increase in the rate of ED visits for
SA or self-harm from 2016 to 2020 (an average increase of 22.5% per year), regardless of the
COVID-19 pandemic. Women aged 65+ years had the lowest rate of ED visits among all age

AMA
(n = 40,670) (28.5%)

Home
(n = 41,218) (28.8%)

SA or self-harm

related ED visit
(n =145,963) (100%)

Management in ED
(n =142,882) (97.9%)

l

1

Hospitalization
(n = 46,229) (32.3%)

Died
(n = 2,305) (5.0%)

Death on ED arrival
(n =3,081) (2.1%)

Died in ED
(n = 4,275) (3.0%)

Transfer to
other hospital
(n = 8,620) (6.0%)

Others
(n =1,877) (1.3%)

Fig. 1. Summary of results and disposition routes after ED visits for SA or self-harm. The proportion of disposition after the ED admission was calculated with the
population treated in ED as the denominator (n = 142,882), except the proportion of patients who died after hospitalization (2,305/46,222).
SA = suicide attempt, ED = emergency department, AMA = against medical discharge.
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Fig. 2. Temporal trends of emergency department visit for suicide attempt or self-harm by sex, 2016-2020 (age standardized, per 100,000 persons).

groups. In Supplementary Table 4, the annual trend of ED visits for SA or self-harms in the
male and female groups of aged 1929 was significantly increased (P for trend is 0.014).

Mortality related to suicide attempts or self-harm

The overall rate of mortality among individuals who visited the ED for SA or self-harm,
including death on arrival, death in the ED, and death during hospitalization, is presented in
Fig. 3. The mortality rates of men in 45-64 years and 65+ years age groups were significantly
higher than those of the two younger age groups. In 2018, the mortality rates of the 45-64
and 65+ years age groups were approximately 2.4 times that of the group of aged 30-44 years,
and 5.1 times and 5.2 times that of the group of 19-29 years, respectively. The gap in mortality
rate between age groups was smaller in women; however, the mortality rate was higher in the
older age groups than in the younger age groups, as in men.

Characteristics of ED visits for SA or self-harm

For men, the proportion of patients who did not have National Health Insurance was highest
in the group of aged 45-64 years (30.4%) (Table 1). In the older age groups, poisoning was
the most common method of SA or self-harm, and daytime (9am—6pm) ED visits were more
common than nighttime (6pm-9am) ED visits. Regarding triage, the results showed that

the older the age group, the higher the patient's ED priority (the lower on the KTAS) on
initial triage and the higher the proportion of patients hospitalized. Discharge from the

ED AMA was more frequent in the younger age groups. The proportion of inpatients who
were discharged AMA was highest in the group of aged 30—-44 years (20.8%). The mortality
rate of the oldest age group was 5.6 times that of the youngest age group (20.4% vs. 3.6%).
Regarding comorbid conditions, 10.3% of the men had comorbid psychiatric conditions, and
the top three diagnoses were depression (53.7%), alcohol use (20.3%), and schizophrenia
(9.3%) (Supplementary Table 5).

Women showed trends similar to those shown by men in terms of insurance type, method
of SA or self-harm, initial triage, and the proportion of patients hospitalized according to
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Fig. 3. Overall mortality rate of patients who visited ED for suicide attempt or self-harm by sex, 2016-2020 (age standardized, per 1,000,000 persons). The
mortality included the number of deaths on ED arrival, death in ED and death after hospitalization.
ED = emergency department.

Table 1. Characteristics of ED visits for SA or self-harm, by male age group (n = 65,006)

Variables Category Overall 19-29yr 30-44yr 45-64 yr 65+ yr P value
Insurance National Health Insurance 50,099 (77.1) 12,544 (82.6) 12,972 (78.4) 15,171 (69.6) 9,412 (81.9)  <0.001
Medical Aid 6,673 (10.3) 674 (4.4) 1,387 (8.4) 3,825 (17.6) 787 (6.9)
Others 8,234 (12.7) 1,962 (12.9) 2,187 (13.2) 2,795 (12.8) 1,290 (11.2)
Time of ED arrivals 9am-6pm 41,490 (63.8) 4,091 (27.0) 5,400 (32.6) 8,203 (37.6) 5,829 (50.7)  <0.001
6pm-9am 93,516 (36.2) 11,089 (73.1)  11,146(67.4) 13,588 (62.4) 5,667 (49.3)
Initial triage (KTAS) 1-3 49,090 (75.6) 8,941 (59.0)  11,835(71.6) 17,844 (82.0)  10,470(91.3) <0.001
4-5 15,856 (24.4) 6,295 (41.1) 4,703 (28.4) 3,924 (18.0) 1,004 (8.8)
Length of stay in ED <6hr 46,951 (72.3)  11,745(77.4) 12,372 (74.8) 15,299 (70.3) 7,535 (65.6) < 0.001
>6hr 18,023 (27.7) 3,431 (22.6) 4,164 (25.2) 6,480 (29.8) 3,948 (34.4)
Season at event Spring 16,614 (25.6) 3,745 (24.7) 4,082 (24.7) 5,755 (26.4) 3,032 (26.4)  <0.001
Summer 17,715 (27.3) 4,151 (27.4) 4,494 (27.2) 5,917 (27.2) 3,153 (27.4)
Fall 16,081 (24.7) 3,775 (24.9) 4,078 (24.7) 5,279 (24.2) 2,949 (25.7)
Winter 14,596 (22.5) 3,509 (23.1) 3,892 (23.5) 4,840 (22.2) 2,355 (20.5)
Method of Suicide attempt Vehicle-related 229 (0.4) 67 (0.4) 62 (0.4) 77 (0.4) 23 (0.2) <0.001
Jumping 1,895 (2.9) 569 (3.8) 455 (2.8) 559 (2.6) 312 (2.7)
Cutting 18,883 (29.1) 7,359 (48.5) 5,603 (33.9) 4,761 (21.9) 1,160 (10.1)
Drowning 806 (1.2) 259 (1.7) 230 (1.4) 244 (1.1) 80 (0.7)
Poisoning 34,423 (53.0) 5,575 (36.7) 8,042 (48.6) 12,637 (58.0) 8,169 (71.1)
Hanging 6,382 (9.8) 799 (5.3) 1,493 (9.0) 9,646 (12.1) 1,444 (12.6)
Others 2,388 (3.7) 559 (3.7) 661 (4.0) 867 (4.0) 301 (2.6)
Disposition (ED discharge) AMA 14,758 (23.5) 3,980 (26.5) 4,102 (25.6) 5,203 (25.0) 1,473 (13.5)  <0.001
Home 18,051 (28.8) 6,304 (42.0) 5,357 (33.4) 4,898 (23.5) 1,492 (13.7)
Hospitalization 21,486 (34.2) 3,384 (22.6) 4,590 (28.6) 7,666 (36.8) 5,846 (53.5)
Transfer 4,658 (7.4) 859 (5.7) 1,159 (7.2) 1,599 (7.7) 1,041 (9.5)
Died 92,745 (4.4) 279 (1.8) 448 (2.8) 999 (4.8) 1,033 (9.5)
Others/unknown 1,087 (1.7) 198 (1.3) 373 (2.3) 473(2.3) 43 (0.4)
Disposition AMA 3,707 (17.3) 628 (18.6) 955 (20.8) 1,484 (19.4) 640 (11.0)  <0.001
(hospital discharge)? Home 13,307 (61.9) 92,995 (67.8) 2,981 (65.0) 4,696 (61.3) 3,335 (57.1)
Transfer 92,511 (11.7) 286 (8.5) 363 (7.9) 853 (11.1) 1,009 (17.3)
Died 1,478 (6.9) 97 (2.9) 175 (3.8) 454 (5.9) 752 (12.9)
Others/unknown 483 (2.3) 78 (2.3) 116 (2.5) 179 (2.3) 110 (1.9)
Mortality” 6,444 (9.9) 559 (3.6) 1,140 (6.9) 2,406 (11.0) 92,346 (20.4)  <0.001

ED = emergency department, SA = suicide attempt, KTAS = Korean Triage and Acuity Scale, AMA = against medical advice.

*The proportion was calculated among the hospitalized patients; ®Including death on ED arrival, in ED, and during hospitalization.
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Table 2. Characteristics of ED visits for SA or self-harm by female age group (n = 80,957)

Variables Category Overall 19-29yr 30-44yr 45-64 yr 65+ yr P value
Insurance National Health Insurance 64,702 (79.9) 21,693 (82.7) 18,834 (79.6) 17,161 (76.5) 7,014 (81.4) <0.001
Medical Aid 7,054 (8.7) 1,492 (5.7) 1,985 (8.4) 2,732 (12.2) 845 (9.8)
Others 9,201 (11.4) 3,060 (11.7) 2,834 (12.0) 92,551 (11.4) 756 (8.8)
Time of ED arrivals 9am-6pm 54,635 (67.5) 6,913 (26.3) 7,276 (30.8) 7,697 (34.3) 4,436 (51.5) < 0.001
6pm-9am 26,322 (32.5)  19,332(73.7) 16,377 (69.2) 14,747 (65.7) 4,179 (48.5)
Initial triage (KTAS) 1-3 60,517 (74.8) 16,701 (63.7) 17,571 (74.3) 18,450 (82.2) 7,795 (90.6)  <0.001
4-5 20,399 (25.9) 9,532 (36.3) 6,070 (25.7) 3,984 (17.8) 813 (9.4)
Length of stay in ED <6hr 56,269 (69.5) 19,448 (74.1) 16,584 (70.2) 14,791 (65.9) 5,446 (63.2)  <0.001
> 6 hr 924,660 (30.5) 6,789 (25.9) 7,058 (29.9) 7,647 (34.1) 3,166 (36.8)
Season at event Spring 19,655 (24.3) 6,166 (23.5) 5,720 (24.2) 5,515 (24.6) 2,254 (26.2)  <0.001
Summer 29,994 (27.5) 7,251 (27.6) 6,470 (27.4) 6,246 (27.8) 2,327 (27.0)
Fall 20,717 (25.6) 6,957 (26.5) 5,917 (25.0) 5,590 (24.9) 2,953 (26.2)
Winter 18,291 (22.6) 5,871 (22.4) 5,546 (23.5) 5,093 (22.7) 1,781 (20.7)
Method of Suicide attempt  Vehicle-related 147 (0.2) 37 (0.1) 40 (0.2) 57 (0.3) 13 (0.2) <0.001
Jumping 1,815 (2.2) 582 (2.2) 510 (2.2) 509 (2.3) 214 (2.5)
Cutting 21,198 (26.2) 11,317 (43.1) 6,111 (25.8) 3,250 (14.5) 520 (6.0)
Drowning 708 (0.9) 215 (0.8) 173 (0.7) 244 (1.1) 76 (0.9)
Poisoning 50,497 (62.4) 12,380 (47.2) 14,721 (62.2) 16,442 (73.3) 6,954 (80.7)
Hanging 4,093 (5.1) 853 (3.3) 1,346 (5.7) 1,280 (5.7) 614 (7.1)
Others 2,499 (3.1) 861 (3.3) 752 (3.2) 662 (3.0) 294 (2.6)
Disposition (ED discharge) AMA 23,167 (28.9) 9,432 (36.1) 6,975 (29.8) 5,415 (24.5) 1,345(16.0) <0.001
Home 25,912 (32.4) 9,622 (36.8) 8,073 (34.5) 6,906 (31.2) 1,311 (15.6)
Hospitalization 24,736 (30.9) 5,543 (21.2) 6,649 (28.4) 7,959 (36.0) 4,585 (54.5)
Transfer 3,962 (5.0) 1,028 (3.9) 1,068 (4.6) 1,172 (5.3) 694 (8.3)
Died 1,530 (1.9) 211 (0.8) 365 (1.6) 497 (2.2) 457 (5.4)
Others/unknown 790 (1.0) 295 (1.1) 280 (1.2) 191 (0.9) 24 (0.3)
Disposition AMA 5,256 (21.3) 1,255 (22.6) 1,663 (25.0) 1,792 (22.5) 546 (11.9)  <0.001
(hospital discharge)* Home 16,251 (65.7) 3,772 (68.1) 4,958 (64.0) 5,233 (65.8) 2,988 (65.2)
Transfer 1,918 (7.8) 333 (6.0) 397 (6.0) 518 (6.5) 670 (14.6)
Died 897 (3.3) 73 (1.3) 180 (2.7) 260 (3.3) 314 (6.9)
Others/unknown 484 (2.0) 110 (2.0) 151 (2.3) 156 (2.0) 67 (1.5)
Mortality® 3,217 (4.0) 398 (1.5) 788 (3.3) 1,061 (4.7) 970(11.3)  <0.001

ED = emergency department, SA = suicide attempt, KTAS = Korean Triage and Acuity Scale, AMA = against medical advice.

*The proportion was calculated among the hospitalized patients; "Including death on ED arrival, in ED, and during hospitalization.

https://jkms.org

age (Table 2). Discharge from the ED AMA was highest in the youngest age group (19-29

years, 36.1%). The mortality of the oldest age group was 7.5 times that of the youngest age
group (11.3% vs. 1.5%). Regarding comorbid conditions, 13.8% of the female patients had
comorbid psychiatric conditions (Supplementary Table 5). Depression (62.0%) was the most
common underlying disorder, followed by alcohol use (9.5%), bipolar disorder (8.1%), and
adjustment disorders (8.0%).

DISCUSSION

We investigated the annual trends and epidemiological characteristics of ED visits for SA or

self-harm in Korea using a nationwide ED database. The results indicated that the proportion
of ED visits for SA or self-harm increased by 37.8% from 2016 to 2020. The overall rate of
mortality among individuals who visited the ED for SA or self-harm was 6.6% during the
same period. In addition, we analyzed the ED utilization details, disposition, and brief
clinical information, such as the KTAS score, of individuals who visited the ED for SA or
self-harm. Although we did not include all cases of SA or self-harm across the country, the

findings of this study highlight important trends in populations that have a high risk for
suicide and will enable ED physicians to properly determine the disposition of such patients.
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A major issue highlighted in this study is that the age-standardized rate of ED visits for SA

or self-harm in the youngest age group has continued to increase, especially among women,
despite the COVID-19 pandemic in 2020. It should be noted that the total number of ED visits
in Korea declined substantially during the early COVID-19 pandemic period (Supplementary
Table 3), as in other countries.16-18

Unlike other age groups, both the number and the rate of ED visits by young women (19-29
years old) increased during the study period. This can be interpreted as an increase in help-
seeking behavior owing to heavy mental burden. Studies conducted in the United Kingdom
revealed that women, young adults (18-29 years old), and socially disadvantaged groups
were especially vulnerable to mental health problems such as suicidal ideation, self-harm, or
SA during the early COVID-19 pandemic period.19-21 Women and young adults (18-29 years
old) experienced higher levels of anxiety, defeat, entrapment, and loneliness at the start of
lockdown than men and older adults, respectively.2,22 In Japan, the rate of suicide among
women younger than 40 years old increased significantly in the late 2020 period compared
to the 20172019 period, presumably owing to unfavorable psychological and economic
conditions.23 It is known that SA at a younger age is likely to lead to repeated SAs,24:25

and repeated SA is the strongest predictor of eventual suicide.26:27 Psychological support

to reduce the incidence of adverse mental outcomes among younger people, especially
women, should be provided along with economic support. In addition, diverse efforts to
strengthen social ties and restore relationships between individuals at the community level
are important.

The results of the present study support the call to pay more policy-related attention to the
middle-aged population (aged 45-64 years) as a high-risk group for suicide in Korea. Male
patients in this age group had the highest rate of ED visits in the present study, and both
men and women had a higher mortality rate owing to SA or self-harm than other age groups,
and the highest proportion of individuals on Medical Aid among other age groups (2.1-4.0
times those of other age groups for men, 1.2-2.1 times for women). Many studies have shown
that economic difficulties are associated with an elevated risk of suicide, especially in the
middle-aged population.28-32 In the US, the proportion of suicides related to economic crises
increased disproportionately among individuals aged 40-64 years between 2005 and 2010.31
In Japan, the suicide rates from 1979 to 2014 stratified according to age showed a pattern of
increase in suicide rate with age, after the first peak in the 50-59 years age group.33 These
results were observed only in men, and low income and unemployment were estimated to
have contributed to the first peak in the rate of suicide.28 The rate of suicide among Korean
men aged 40—69 years old increased by 8.0-15.6% annually from 1993 to the late 1990s or the
mid-2000s; however, the increasing trend slowed until 2016.34 The sharp increase in suicide
rate is presumed to be related to the high economic burden on individuals owing to the
structural adjustment of the International Monetary Fund in the late 1990s. However, such
increase in suicide rate was not observed in women in the group of aged 40-69 years in the
same report. We found that the proportion of the middle-aged population on Medical Aid
who visited the ED for SA or suicide has been on the rise, and was highest in 2020 at start of
the COVID-19 pandemic (Supplementary Table 6). Thus, preventive measures that include
various policies for financial and psychological support are needed for the middle-aged
population, particularly middle-aged men in East Asia.

We found that 13.5-26.5% of the men and 16.0-36.1% of the women were discharged from
the ED AMA, with the highest proportion in the youngest age group. Not much is known

https://doi.org/10.3346/jkms.2023.38.e40 8/12
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about discharge AMA among individuals who attempt suicide or self-harm35,36; however, it

is likely to be more common than discharge AMA among all ED visitors.37 Discharge AMA

in psychiatric patients involves various factors, including comorbid psychiatric diagnosis,
pessimistic attitudes toward treatment, and failure to build a supportive doctor-patient
relationship.38 In addition, low awareness of the seriousness of SA, concerns about social
stigma, or an implicit bias toward psychiatric treatment may contribute to discharge AMA in
the ED. Nevertheless, discharge AMA among individuals who attempt suicide has been noted
as a risk factor for eventual suicide.38,39 In Korea, policy-related efforts have been made since
2013 to lower the rate of discharge AMA through the effective management of individuals
who visit the ED for SA.40 However, the results of the present study consistently emphasize
the need for the initiation of additional measures based on the findings of in-depth studies of
the drivers and outcomes of discharge AMA.

This study has several limitations and considerations. First, we evaluated the trends in SA or
self-harm through the analysis of the rates and numbers of ED visits extracted from a national
dataset. Thus, the findings do not represent the overall magnitude of SA or self-harm within
the entire population in Korea. Second, as the ED database we used was designed for the
improvement of the quality of ED services, the dataset lacks variables that could identify the
factors that influence mental health. Studies conducted using additional variables, such as
socioeconomic status, family relationships, linkage to the patient’s psychiatric clinic, and
information on mental health programs, are needed to understand the factors related to SA
or self-harm in populations that have a high risk for suicide. Third, since the present study
involved the assessment of anonymized ED visits, repeated visits by the same individual to a
single ED or multiple EDs for SA or self-harm could not be identified. Fourth, the overall ED
visits were decreased in 2020 due to COVID-19 pandemic, so we should consider the dynamic
effect of the pandemic when we evaluated the annual trend of ED visits for SA or self-harm.
Even though more consideration of this issue is needed, we wanted to highlight the increase
of ED visits for SA or self-harm among young-aged female people. Lastly, the mortality rate
of the study population is different from the suicide rate of the National Statistical Office, as
intrahospital mortality cases included all deaths of patients who visited ED for SA or self-
harm, regardless of death either immediately after arrival at the ED or at the hospital after
admission. Therefore, suicide attempt might not be recorded as a direct cause of death on the
death certificate in the hospital mortality of the study population. Nevertheless, a significant
proportion of the intrahospital mortality was presumed to be contributed by serious injuries
from SA; the mortality of the 45-64-year-old group was high enough to be close to that of the
65-year-old or older group, and the relatively high fatality rate among men and the middle-
and old-aged group is consistent with the previous results of the fatality rate of SA.

The increasing rate of ED visits for SA or self-harm among young women and the elevated
rates of SA or self-harm and mortality among middle-aged individuals are issues of concern.
From the perspective of public mental health, it is necessary to plan a suicide prevention
program that focuses on improving the limited resources for these populations, with
different approaches and considerations depending on age and sex. In addition, the ED
should focus on more effective management of SA cases, including provision of appropriate
psychiatric interventions, referral for more specialized professional care, linking the patient
to a follow-up program, and collaborating with social welfare or private organizations.

https://doi.org/10.3346/jkms.2023.38.e40 9/12



JKMS

Trends in Emergency Department Visits for Suicide Attempt

SUPPLEMENTARY MATERIALS

Supplementary Table 1
Number of EDs participating in the NEDIS

Click here to view

Supplementary Table 2
The annual trend of injury pyramid in the study

Click here to view

Supplementary Table 3
ED visits for SA or self-harm in Korea by sex and age group (2016-2020)

Click here to view

Supplementary Table 4
The incidence and hospital mortality of ED visits for SA or self-harm in Korea by sex and age
group, and the significance for the annual trend

Click here to view

Supplementary Table 5
Comorbid psychiatric condition?® of patients who visited ED for SA or self-harm (n = 17,846,
12.29%>)

Click here to view

Supplementary Table 6
The proportion of Medical Aid group in the middle-aged population (aged 45-64 years)

Click here to view

REFERENCES

1. The World Bank. Suicide mortality rate (per 100,000 population) - OECD members. https://data.
worldbank.org/indicator/SH.STA.SUIC.P5?locations=OE. Updated 2020. Accessed June 30, 2022.

2. Stone DM, Simon TR, Fowler KA, Kegler SR, Yuan K, Holland KM, et al. Vital signs: trends in state
suicide rates - United States, 19992016 and circumstances contributing to suicide - 27 states, 2015.
MMWR Morb Mortal Wkly Rep 2018;67(22):617-24.

PUBMED | CROSSREF

3. Hawton K, Bergen H, Cooper J, Turnbull P, Waters K, Ness J, et al. Suicide following self-harm: findings
from the Multicentre Study of self-harm in England, 2000-2012. ] Affect Disord 2015;175:147-51.
PUBMED | CROSSREF

4. Finkelstein Y, Macdonald EM, Hollands S, Sivilotti ML, Hutson JR, Mamdani MM, et al. Risk of suicide
following deliberate self-poisoning. JAMA Psychiatry 2015;72(6):570-5.
PUBMED | CROSSREF

5. Leon AC, Friedman RA, Sweeney JA, Brown RP, Mann J]. Statistical issues in the identification of risk
factors for suicidal behavior: the application of survival analysis. Psychiatry Res1990;31(1):99-108.
PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2023.38.e40 10/12


https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2023.38.e40&fn=jkms-38-e40-s001.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2023.38.e40&fn=jkms-38-e40-s002.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2023.38.e40&fn=jkms-38-e40-s003.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2023.38.e40&fn=jkms-38-e40-s004.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2023.38.e40&fn=jkms-38-e40-s005.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2023.38.e40&fn=jkms-38-e40-s006.doc
http://www.ncbi.nlm.nih.gov/pubmed/29879094
https://doi.org/10.15585/mmwr.mm6722a1
http://www.ncbi.nlm.nih.gov/pubmed/25617686
https://doi.org/10.1016/j.jad.2014.12.062
http://www.ncbi.nlm.nih.gov/pubmed/25830811
https://doi.org/10.1001/jamapsychiatry.2014.3188
http://www.ncbi.nlm.nih.gov/pubmed/2315425
https://doi.org/10.1016/0165-1781(90)90112-I

Trends in Emergency Department Visits for Suicide Attempt

JKMS

https://jkms.org

6. Crump C, Sundquist K, Sundquist J, Winkleby MA. Sociodemographic, psychiatric and somatic risk
factors for suicide: a Swedish national cohort study. Psychol Med 2014;44(2):279-89.
PUBMED | CROSSREF
7. Otaka Y, Arakawa R, Narishige R, Okubo Y, Tateno A. Suicide decline and improved psychiatric
treatment status: longitudinal survey of suicides and serious suicide attempters in Tokyo. BMC Psychiatry
2022;22(1):221.
PUBMED | CROSSREF
8. SveticicJ, De Leo D. The hypothesis of a continuum in suicidality: a discussion on its validity and
practical implications. Ment Illn 2012;4(2):e15.
PUBMED | CROSSREF
9. KawashimaY, Yonemoto N, Inagaki M, Yamada M. Prevalence of suicide attempters in emergency
departments in Japan: a systematic review and meta-analysis. | Affect Disord 2014;163:33-9.
PUBMED | CROSSREF
10. Betz ME, Wintersteen M, Boudreaux ED, Brown G, Capoccia L, Currier G, et al. Reducing suicide risk:
challenges and opportunities in the emergency department. Ann Emerg Med 2016;68(6):758-65.
PUBMED | CROSSREF
11. Freeman J, Strauss P, Hamilton S, Pugh C, Browne K, Caren S, et al. They told me “this isn’t a hotel”:
young people’s experiences and perceptions of care when presenting to the emergency department with
suicide-related behaviour. Int | Environ Res Public Health 2022;19(3):1377.
PUBMED | CROSSREF
12. Lewitzka U, Sauer C, Bauer M, Felber W. Are national suicide prevention programs effective? A
comparison of 4 verum and 4 control countries over 30years. BMC Psychiatry 2019;19(1):158.
PUBMED | CROSSREF
13. Sung HK, Paik JH, Lee YJ, Kang S. Impact of the COVID-19 outbreak on emergency care utilization
in patients with acute myocardial infarction: a nationwide population-based study. ] Korean Med Sci
2021;36(16):e111.
PUBMED | CROSSREF
14. LeeKS, Lim D, Paik JW, Choi YY, Jeon J, Sung HK. Suicide attempt-related emergency department
visits among adolescents: a nationwide population-based study in Korea, 2016-2019. BMC Psychiatry
2022;22(1):418.
PUBMED | CROSSREF
15. Posner K, Oquendo MA, Gould M, Stanley B, Davies M. Columbia Classification Algorithm of Suicide
Assessment (C-CASA): classification of suicidal events in the FDA’s pediatric suicidal risk analysis of
antidepressants. Am ] Psychiatry 2007;164(7):1035-43.
PUBMED | CROSSREF
16. Boserup B, McKenney M, Elkbuli A. The impact of the COVID-19 pandemic on emergency department
visits and patient safety in the United States. Am ] Emerg Med 2020;38(9):1732-6.
PUBMED | CROSSREF
17. Pak YS, Ro YS, Kim SH, Han SH, Ko SK, Kim T, et al. Effects of emergency care-related health policies
during the COVID-19 pandemic in Korea: a quasi-experimental study. J Korean Med Sci 2021;36(16):e121.
PUBMED | CROSSREF
18. Hartnett KP, Kite-Powell A, DeVies J, Coletta MA, Boehmer TK, Adjemian J, et al. Impact of the COVID-19
pandemic on emergency department visits - United States, January 1, 2019-May 30, 2020. MMWR Morb
Mortal Wkly Rep 2020;69(23):699-704.
PUBMED | CROSSREF
19. Czeisler ME, Lane RI, Petrosky E, Wiley JF, Christensen A, Njai R, et al. Mental health, substance use, and
suicidal ideation during the COVID-19 pandemic - United States, June 24-30, 2020. MMWR Morb Mortal
Whly Rep 2020;69(32):1049-57.
PUBMED | CROSSREF
20. Dubé]JP, Smith MM, Sherry SB, Hewitt PL, Stewart SH. Suicide behaviors during the COVID-19 pandemic:
a meta-analysis of 54 studies. Psychiatry Res 2021;301:113998.
PUBMED | CROSSREF
21. O’Connor RC, Wetherall K, Cleare S, McClelland H, Melson AJ, Niedzwiedz CL, et al. Mental health and
well-being during the COVID-19 pandemic: longitudinal analyses of adults in the UK COVID-19 mental
health & wellbeing study. BrJ Psychiatry 2021;218(6):326-33.
PUBMED | CROSSREF
22. Niedzwiedz CL, Green MJ, Benzeval M, Campbell D, Craig P, Demou E, et al. Mental health and health
behaviours before and during the initial phase of the COVID-19 lockdown: longitudinal analyses of the UK
household longitudinal study. J Epidemiol Community Health 2021;75(3):224-31.
PUBMED
https://doi.org/10.3346/jkms.2023.38.e40 11/12


http://www.ncbi.nlm.nih.gov/pubmed/23611178
https://doi.org/10.1017/S0033291713000810
http://www.ncbi.nlm.nih.gov/pubmed/35351060
https://doi.org/10.1186/s12888-022-03866-7
http://www.ncbi.nlm.nih.gov/pubmed/25478116
https://doi.org/10.4081/mi.2012.e15
http://www.ncbi.nlm.nih.gov/pubmed/24836085
https://doi.org/10.1016/j.jad.2014.03.025
http://www.ncbi.nlm.nih.gov/pubmed/27451339
https://doi.org/10.1016/j.annemergmed.2016.05.030
http://www.ncbi.nlm.nih.gov/pubmed/35162409
https://doi.org/10.3390/ijerph19031377
http://www.ncbi.nlm.nih.gov/pubmed/31122215
https://doi.org/10.1186/s12888-019-2147-y
http://www.ncbi.nlm.nih.gov/pubmed/33904263
https://doi.org/10.3346/jkms.2021.36.e111
http://www.ncbi.nlm.nih.gov/pubmed/35733111
https://doi.org/10.1186/s12888-022-04043-6
http://www.ncbi.nlm.nih.gov/pubmed/17606655
https://doi.org/10.1176/ajp.2007.164.7.1035
http://www.ncbi.nlm.nih.gov/pubmed/32738468
https://doi.org/10.1016/j.ajem.2020.06.007
http://www.ncbi.nlm.nih.gov/pubmed/33904264
https://doi.org/10.3346/jkms.2021.36.e121
http://www.ncbi.nlm.nih.gov/pubmed/32525856
https://doi.org/10.15585/mmwr.mm6923e1
http://www.ncbi.nlm.nih.gov/pubmed/32790653
https://doi.org/10.15585/mmwr.mm6932a1
http://www.ncbi.nlm.nih.gov/pubmed/34022657
https://doi.org/10.1016/j.psychres.2021.113998
http://www.ncbi.nlm.nih.gov/pubmed/33081860
https://doi.org/10.1192/bjp.2020.212
http://www.ncbi.nlm.nih.gov/pubmed/32978210

Trends in Emergency Department Visits for Suicide Attempt

JKMS

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

Ueda M, Nordstrom R, Matsubayashi T. Suicide and mental health during the COVID-19 pandemic in
Japan. | Public Health (Oxf) 2022;44(3):541-8.

PUBMED | CROSSREF

Goldman-Mellor SJ, Caspi A, Harrington H, Hogan S, Nada-Raja S, Poulton R, et al. Suicide attempt in
young people: a signal for long-term health care and social needs. JAMA Psychiatry 2014;71(2):119-27.
PUBMED | CROSSREF

LeeJ, Bang YS, Min S, Ahn JS, Kim H, Cha YS, et al. Characteristics of adolescents who visit the
emergency department following suicide attempts: comparison study between adolescents and adults.
BMC Psychiatry 2019;19(1):231.

PUBMED | CROSSREF

Owens D, Horrocks J, House A. Fatal and non-fatal repetition of self-harm. Systematic review. BrJ
Psychiatry 2002;181(3):193-9.

PUBMED | CROSSREF

Christiansen E, Jensen BF. Risk of repetition of suicide attempt, suicide or all deaths after an episode of
attempted suicide: a register-based survival analysis. Aust N Z ] Psychiatry 2007;41(3):257-65.

PUBMED | CROSSREF

Yamasaki A, Sakai R, Shirakawa T. Low income, unemployment, and suicide mortality rates for middle-
age persons in Japan. Psychol Rep 2005;96(2):337-48.

PUBMED | CROSSREF

Kim J, Yoon SY. Association between socioeconomic attainments and suicidal ideation by age groups in
Korea. Int ] Soc Psychiatry 2018;64(7):628-36.

PUBMED | CROSSREF

Park SM. Effects of work conditions on suicidal ideation among middle-aged adults in South Korea. Int]
Soc Psychiatry 2019;65(2):144-50.

PUBMED | CROSSREF

Hempstead KA, Phillips JA. Rising suicide among adults aged 40—64 years: the role of job and financial
circumstances. Am | Prev Med 2015;48(5):491-500.

PUBMED | CROSSREF

Kerr WC, Kaplan MS, Huguet N, Caetano R, Giesbrecht N, McFarland BH. Economic recession, alcohol, and
suicide rates: comparative effects of poverty, foreclosure, and job loss. Am J Prev Med 2017;52(4):469-75.
PUBMED | CROSSREF

Snowdon J, Chen YY, Zhong B, Yamauchi T. A longitudinal comparison of age patterns and rates of
suicide in Hong Kong, Taiwan and Japan and two Western countries. Asian ] Psychiatr 2018;31:15-20.
PUBMED | CROSSREF

Lee SU, ParkJI, Lee S, Oh IH, Choi JM, Oh CM. Changing trends in suicide rates in South Korea from 1993
to 2016: a descriptive study. BMJ Open 2018;8(9):e023144.

PUBMED | CROSSREF

Crane EH. Patients with drug-related emergency department visits involving suicide attempts who left
against medical advice. In: The CBHSQ Report. Rockville, MD, USA: Substance Abuse and Mental Health
Services Administration (US); 2013, 1-5.

El Majzoub I, El Khuri C, Hajjar K, Bou Chebl R, Talih F, Makki M, et al. Characteristics of patients
presenting post-suicide attempt to an Academic Medical Center Emergency Department in Lebanon. Ann
Gen Psychiatry 2018;17(1):21.

PUBMED | CROSSREF

Kazimi M, Niforatos JD, Yax JA, Raja AS. Discharges against medical advice from U.S. emergency
departments. Am J Emerg Med 2020;38(1):159-61.

PUBMED | CROSSREF

Brook M, Hilty DM, Liu W, Hu R, Frye MA. Discharge against medical advice from inpatient psychiatric
treatment: a literature review. Psychiatr Serv 2006;57(8):1192-8.

PUBMED | CROSSREF

Kuo CJ, Tsai SY, Liao YT, Lee WC, Sung XW, Chen CC. Psychiatric discharge against medical advice is a
risk factor for suicide but not for other causes of death. J Clin Psychiatry 2010;71(6):808-9.

PUBMED | CROSSREF

Kim H, Kim SG, Oh H, Choi S. Case management of suicide attempters seen in emergency rooms: result
and factors affecting consent to follow-up. J Korean Soc Emerg Med 2018;29(2):160-9.

https://jkms.org https://doi.org/10.3346/jkms.2023.38.e40 12/12


http://www.ncbi.nlm.nih.gov/pubmed/33855451
https://doi.org/10.1093/pubmed/fdab113
http://www.ncbi.nlm.nih.gov/pubmed/24306041
https://doi.org/10.1001/jamapsychiatry.2013.2803
http://www.ncbi.nlm.nih.gov/pubmed/31349782
https://doi.org/10.1186/s12888-019-2213-5
http://www.ncbi.nlm.nih.gov/pubmed/12204922
https://doi.org/10.1192/bjp.181.3.193
http://www.ncbi.nlm.nih.gov/pubmed/17464707
https://doi.org/10.1080/00048670601172749
http://www.ncbi.nlm.nih.gov/pubmed/15941108
https://doi.org/10.2466/pr0.96.2.337-348
http://www.ncbi.nlm.nih.gov/pubmed/30084278
https://doi.org/10.1177/0020764018792592
http://www.ncbi.nlm.nih.gov/pubmed/30776940
https://doi.org/10.1177/0020764019831327
http://www.ncbi.nlm.nih.gov/pubmed/25736978
https://doi.org/10.1016/j.amepre.2014.11.006
http://www.ncbi.nlm.nih.gov/pubmed/27856114
https://doi.org/10.1016/j.amepre.2016.09.021
http://www.ncbi.nlm.nih.gov/pubmed/29306726
https://doi.org/10.1016/j.ajp.2017.11.020
http://www.ncbi.nlm.nih.gov/pubmed/30269071
https://doi.org/10.1136/bmjopen-2018-023144
http://www.ncbi.nlm.nih.gov/pubmed/29849740
https://doi.org/10.1186/s12991-018-0191-5
http://www.ncbi.nlm.nih.gov/pubmed/31208842
https://doi.org/10.1016/j.ajem.2019.06.003
http://www.ncbi.nlm.nih.gov/pubmed/16870972
https://doi.org/10.1176/ps.2006.57.8.1192
http://www.ncbi.nlm.nih.gov/pubmed/20573333
https://doi.org/10.4088/JCP.09l05404blu

	Temporal Trends and Characteristics of Adult Patients in Emergency Department Related to Suicide Attempt or Self-Harm in Korea, 2016–2020
	INTRODUCTION
	METHODS
	Study population
	Variables
	Statistical analysis
	Ethics statement

	RESULTS
	Trends of ED visits for suicide attempts or self-harm by sex and age group
	Mortality related to suicide attempts or self-harm
	Characteristics of ED visits for SA or self-harm

	DISCUSSION
	SUPPLEMENTARY MATERIALS
	Supplementary Table 1
	Supplementary Table 2
	Supplementary Table 3
	Supplementary Table 4
	Supplementary Table 5
	Supplementary Table 6

	REFERENCES


