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INTRODUCTION 

Suicide is a major global public health issue, contributing close to 800,000 deaths every year 
around the world [1]. Among the Organization for Economic Cooperation and Development 
(OECD) countries, Korea has the highest suicide rate with 24.1 deaths per 100,000 people, which 
was approximately two times higher than the average of other OECD countries in 2020, and this 
phenomenon has been going on for more than a decade [2,3]. 

An episode of suicide attempt or self-harm (intentional self-poisoning or self-injury) is the 
most important risk factor for eventual suicide [4]. The risk of suicide increases 50 to 100 times 
within the first 12 months after an episode of self-harm compared to the general population 
[5–7]. Thus, identifying the demographic characteristics of self-harm and understanding trends 
and patterns could be helpful in formulating policies for suicide prevention. The emergency de-
partment (ED) is often the first place where self-harm patients visit, making the analysis of self-
harm patients who present to the ED crucial in this context. 

The objective of this study is to determine the demographic characteristics and trends of self-
harm and suicide patients who have presented to EDs across Korea over the past 5 years. 

Ethics statement 
This study was approved by the Institutional Review Board of the National Medical Center, Korea 
(No. NMC-2023-08-094). The requirement for informed consent was waived due to the retro-
spective nature of the study.  

DATA SOURCES 

This study used the National Emergency Department Information System (NEDIS) database in 
Korea. NEDIS is an emergency information network designated by the Ministry of Health and 
Welfare of Korea, which has been in use since 2003 and is operated by the National Emergency 
Medical Center (Seoul, Korea). NEDIS includes administrative and clinical information on all pa-
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tients who have visited all 402 nationwide EDs across the country 
[8]. The NEDIS data contains patient information including de-
mographics (sex, age, address, and insurance), symptoms (chief 
complaints and onset), prehospital (emergency medical services 
[EMS] use and treatment), and ED-hospital (vital signs and level 
of consciousness at presentation, triage, diagnosis codes based 
on the International Classification of Diseases, 10th Revision, dis-
position, hospital stay after admission, and final clinical out-

comes) information. The study population included 5 years of pa-
tients who visited EDs for suicide attempts or self-harm from 
January 2018 to December 2022. A patient who presents at 
emergency medical facilities nationwide was considered a self-
harm or suicide attempter if they met any of the following three 
conditions: (1) the intention of self-harm or suicide; (2) initial se-
verity classification falls into the suicide attempt, suicidal intent, 
or suicidal ideation categories under the Korean Triage and Acuity 

Table 1. Characteristics of suicide attempt and self-harm patients among age groups 

Characteristic Total
Age group

Pediatric (0–17 yr) Adult (18–64 yr) Elderly (65–130 yr)
No. of patients 206,409 (100) 19,283 (9.3) 163,896 (79.4) 23,230 (11.3)
Age (yr) 38.7±19.0 15.3±1.8 36.2±13.4 75.9±7.3
Sex
  Male 80,089 (38.8) 4,443 (23.0) 62,786 (38.3) 12,860 (55.4)
  Female 126,320 (61.2) 14,840 (77.0) 101,110 (61.7) 10,370 (44.6)
Onset to visit time
  No. of recorded subjects 199,627 (96.7) 18,811 (97.6) 158,512 (96.7) 22,304 (6.0)
  Duration (min) 85 (48–252) 122 (58–510) 80 (47–234) 92 (50–262)
Type of ED
  Level I 84,807 (41.1) 8,354 (43.3) 66,179 (40.4) 10,274 (44.2)
  Level II 115,380 (55.9) 10,499 (54.5) 92,757 (56.6) 12,124 (52.2)
  Level III 6,222 (3.0) 430 (2.2) 4,960 (3.0) 832 (3.6)
Route of arrival
  Direct visit 190,906 (92.5) 17,528 (90.9) 153,086 (93.4) 20,292 (87.4)
  Transfer-in 14,655 (7.1) 1,575 (8.2) 10,201 (6.2) 2,879 (12.4)
  Outpatient 752 (0.4) 171 (0.9) 530 (0.3) 51 (0.2)
  Unknown or other 96 (0.0) 9 (0.0) 79 (0.0) 8 (0.0)
Transport
  Emergency medical services 129,490 (62.7) 6,490 (33.7) 105,277 (64.2) 17,723 (76.3)
  Walk-in 64,987 (31.5) 12,181 (63.2) 49,861 (30.4) 2,945 (12.7)
  Unknown or other 11,932 (5.8) 612 (3.1) 8,758 (5.4) 2,562 (11.0)
Length of ED stay (hr)
  0–6 141,448 (68.5) 14,054 (72.9) 113,361 (69.2) 14,033 (60.4)
  6–12 36,156 (17.5) 2,988 (15.5) 28,838 (17.6) 4,330 (18.6)
  12–24 21,956 (10.6) 1,816 (9.4) 16,882 (10.3) 3,258 (14.0)
  ≥24 6,743 (3.3) 416 (2.2) 4,729 (2.9) 1,598 (6.9)
  Unknown 106 (0.1) 9 (0.0) 86 (0.0) 11 (0.0)
ED disposition
  Discharge 128,273 (62.1) 13,366 (69.3) 107,259 (65.4) 7,648 (33.0)
  Admissiona) 60,486 (29.3) 4,948 (25.7) 43,530 (26.6) 12,008 (51.7)
    General wardb) 28,523 (47.2) 3,631 (73.4) 20,812 (47.8) 4,080 (34.0)
    Intensive care unitb) 31,927 (52.8) 1,310 (26.5) 22,695 (52.1) 7,922 (66.0)
  Transfer out 10,129 (4.9) 722 (3.7) 7,609 (4.6) 1,798 (7.7)
  Death 5,090 (2.5) 172 (0.9) 3,239 (2.0) 1,679 (7.2)
  Unknown or other 2,431 (1.2) 75 (0.4) 2,259 (1.4) 97 (0.4)
Hospital disposition
  Discharge 179,928 (87.2) 17,981 (93.3) 145,627 (88.9) 16,320 (70.2)
  Transfer out 15,377 (7.5) 945 (4.9) 10,673 (6.5) 3,759 (16.2)
  Death 7,713 (3.7) 213 (1.1) 4,606 (2.8) 2,894 (12.5)
  Unknown or other 3,391 (1.6) 144 (0.7) 2,990 (1.8) 257 (1.1)

Values are presented as number (%), mean±standard deviation, or median (interquartile range). Percentages may not total 100 due to rounding.
ED, emergency department.
a)Data for the “other” category are not presented. b)Proportion among total admissions.
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Scale (KTAS); or (3) discharge diagnosis codes based on the Kore-
an Standard Classification of Disease, X60–X84 (excluding X65). 

DEMOGRAPHICS AND CHARACTERISTICS OF 
THE PATIENTS 

Of a total of 206,409 ED patients, the proportion of adults aged 
18 to 64 years was 79.4%. We first divided the population into 
pediatrics, adults, and the elderly, based on age and then exam-
ined their respective characteristics. The total sex distribution was 
38.8% male and 61.2% female. However, in the elderly popula-

tion, unlike pediatrics and adults, there was a higher proportion 
of male sex, exhibiting a distinctive sex pattern. Most patients 
visited facilities rated at the level of local centers or higher. Pedi-
atrics mainly arrived as walk-in patients, whereas adults and the 
elderly frequently utilized EMS services. Disposition was deter-
mined within 6 hours of arrival in the ED, but there was a slightly 
longer delay for the elderly (Table 1). 

When categorizing patients by ED facility level, it was observed 
that patients in local facilities had relatively shorter lengths of 
stay compared to regional centers, but there were no significant 
differences in other characteristics (Table 2). 

Table 2. Characteristics of suicide attempt and self-harm patients among ED types 

Characteristic Total
Type of ED

Level I Level II Level III
No. of patients 206,409 (100) 84,807 (41.1) 115,380 (55.9) 6,222 (3.0)
Age (yr) 38.7±19.0 39.3±19.3 38.1±18.7 41.9±19.4
Sex
  Male 80,089 (38.8) 34,049 (40.1) 43,527 (37.7) 2,513 (40.4)
  Female 126,320 (61.2) 50,758 (59.9) 71,853 (62.3) 3,709 (59.6)
Onset to visit time
  No. of recorded subjects 199,627 (96.7) 84,537 (99.7) 114,976 (99.6) 114 (1.8)
  Duration (min) 85 (48–252) 97 (55–275) 76 (44–240) 66 (38–233)
Route of arrival
  Direct visit 190,906 (92.5) 75,729 (89.3) 109,248 (94.7) 5,929 (95.3)
  Transfer-in 14,655 (7.1) 8,714 (10.3) 5,681 (4.9) 260 (4.2)
  Outpatient 752 (0.4) 338 (0.4) 400 (0.4) 14 (0.2)
  Unknown or other 96 (0.0) 26 (0.0) 51 (0.0) 19 (0.3)
Transport
  Emergency medical services 129,490 (62.7) 54,799 (64.6) 70,968 (61.5) 3,723 (59.8)
  Walk-in 64,987 (31.5) 23,173 (27.3) 39,847 (34.5) 1,967 (31.6)
  Unknown or other 11,932 (5.8) 6,835 (8.1) 4,565 (4.0) 532 (8.6)
Length of ED stay (hr)
  0–6 141,448 (68.5) 53,038 (62.5) 82,635 (71.6) 5,775 (92.8)
  6–12 36,156 (17.5) 17,545 (20.7) 18,304 (15.9) 307 (4.9)
  12–24 21,956 (10.6) 10,765 (12.7) 11,098 (9.6) 93 (1.5)
  ≥24 6,743 (3.3) 3,441 (4.1) 3,291 (2.9) 11 (0.2)
  Unknown 106 (0.1) 18 (0.0) 52 (0.0) 36 (0.6)
ED disposition
  Discharge 128,273 (62.1) 49,219 (58.0) 75,885 (65.8) 3,169 (50.9)
  Admissiona) 60,486 (29.3) 29,067 (34.3) 29,379 (25.5) 2,040 (32.8)
    General wardb) 28,523 (47.2) 13,511 (46.5) 14,039 (47.8) 973 (47.7)
    Intensive care unitb) 31,927 (52.8) 15,547 (53.5) 15,315 (52.1) 1,065 (52.2)
  Transfer out 10,129 (4.9) 3,589 (4.2) 5,749 (5.0) 791 (12.7)
  Death 5,090 (2.5) 1,817 (2.1) 3,125 (2.7) 148 (2.4)
  Unknown or other 2,431 (1.2) 1,115 (1.3) 1,242 (1.1) 74 (1.2)
Hospital disposition
  Discharge 179,928 (87.2) 73,521 (86.7) 101,514 (87.9) 4,893 (78.6)
  Transfer out 15,377 (7.5) 6,661 (7.9) 7,844 (6.8) 872 (14.0)
  Death 7,713 (3.7) 3,171 (3.7) 4,333 (3.8) 209 (3.4)
  Unknown or other 3,391 (1.6) 1,454 (1.7) 1,689 (1.5) 248 (4.0)

Values are presented as number (%), mean±standard deviation, or median (interquartile range). Percentages may not total 100 due to rounding.
ED, emergency department.
a)Data for the “other” category are not presented. b)Proportion among total admissions.
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FIVE-YEAR TRENDS IN SUICIDE ATTEMPT 
OR SELF-HARM BY SEX 

Yearly incidence and mortality rates were examined. Over the 
5-year study period, age- and sex- standardized incidence rates 
per 100,000 population exhibited a consistent upward trend, ex-
cept in 2020, with a continuous increase observed in women, an 
approximately 31.0% increase in 2022 compared to 2018 (Fig. 1). 

In-hospital mortality rate remained relatively stable through-
out the study period (Fig. 2). However, in-hospital mortality rate 
per 100,000 ED visits has shown an average increase of approxi-
mately 20% over the past 3 years compared to the first 2 years 
before COVID-19. This trend was observed among both men and 
women, with women exhibiting a higher rate of increase (Fig. 3). 

DISCUSSION 

We investigated 5-year NEDIS data to identify the characteristics 
of patients who presented to the ED due to suicide attempt or 
self-harm, as well as annual trends over the study period. The re-
sults showed distinct sex differences among the age groups 
where there was a higher proportion of female patients in the 
pediatric and adult groups, and a higher prevalence of male pa-
tients in the elderly group (Table 1). The higher frequency of self-
harm in women and the reversal of sex patterns in the elderly 
have been confirmed not only in our country’s previous research, 
but also globally. It has also been observed that these sex trends 
continue even in recent times [2,9,10].  

There were no significant differences in demographics or 
in-hospital characteristics among the types of EDs. However, the 
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Fig. 1. Age- and sex-standardized emergency department visit of suicide attempt and self-harm per 100,000 population.
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Fig. 2. In-hospital mortality rate of suicide attempt and self-harm.
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Fig. 3. Age- and sex-standardized mortality of suicide attempt and self-harm per 100,000 emergency department visits.

number of patients presenting to each type of ED exhibited a 
substantial difference. The discrepancy may be derived from sev-
eral reasons that the intention of injury or related KTAS criteria 
are not mandatory for NEDIS entry in level III EDs. Additionally, 
even if patients initially presented to a level III ED, severe patients 
may have been transferred to level I or II EDs. Nonetheless, it is 
unlikely that critically ill patients were excluded after transfer 
since their data would have been included in the NEDIS database 
of level I and II EDs. However, there is a possibility that the num-
ber of mild cases that initially presented to level III EDs and were 
subsequently discharged were underestimated. 

When examining the incidence rates of suicide attempt and 
self-harm per 100,000 population over a 5-year period, there was 
a significant difference in the contribution of sex. In particular, it 
was observed that the incidence rate per 100,000 population 
among women increased significantly, especially after the 
COVID-19 outbreak. Previous research on self-harm patients in 
Korea demonstrated similar sexual discrepancies in self-harm pa-
tients to this study and also revealed that young women have 
made a growing contribution to increasing self-harm rates 
among females over the last few years [11,12]. However, sex-spe-
cific in-hospital mortality rates exhibited a reverse trend to the 
incidence rate. While the in-hospital mortality rate among men 
showed an overall increase, that for women did not. 

Despite sustained national efforts initiated in the early 2000s, 
Korea's suicide rate has shown no signs of decline. This trend was 
reaffirmed through the analysis of NEDIS data from the past 5 
years, with a notable acceleration in both incidence and mortality 
rates in the three years following the COVID-19 outbreak. It has 
been established in previous research that the COVID-19 epidem-
ic, along with lockdowns and economic crises, have significantly 

impacted high-risk groups for suicide [13,14], resulting in in-
creased suicide attempts and self-harm [15]. Considering the in-
creased mortality associated with suicide attempt and self-harm 
in the elderly population, these trends could be a burden on soci-
ety as a whole as we rapidly age into an elderly society. It is es-
sential to examine the characteristics of suicide attempt and self-
harm, especially among women and the elderly, and to formulate 
relevant policies to address this issue. 
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