
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t t p  : / /  c r e a  t i  
v e c  o m m  o n s .  o r  g / l  i c e  n s e s  / b  y - n c - n d / 4 . 0 /.

Lee et al. BMC Geriatrics          (2025) 25:147 
https://doi.org/10.1186/s12877-025-05793-0

BMC Geriatrics

†Seoyoon Lee and Hyung Eun Shin contributed equally to this work.

*Correspondence:
In-Hwan Oh
parenchyme@gmail.com
1Department of Health Policy and Management, School of Public Health, 
Texas A&M University, College Station, TX, USA

2Department of Health Sciences and Technology, College of Medicine, 
Kyung Hee University, Seoul, Korea
3Department of Preventive Medicine, College of Medicine, Kyung Hee 
University, Seoul, Korea
4Department of Health Sciences, College of Natural & Information 
Science, Dongduk Women’s University, Seoul, Korea

Abstract
Aim Quantifying the increased personal and social losses following suicide attempts among the aging population 
presents a significant challenge. There is an urgent need to determine the economic burden of suicide attempts 
among older adults in Korea.

Subjects and methods The economic burden of suicide attempts from 2007 to 2021 was assessed using claim 
data from the Health Insurance Review & Assessment and Causes of Death Statistics in Korea. The analysis focused on 
individuals diagnosed with injuries, poisoning, and other consequences of external causes (S00-T98), intentional self-
harm (X60-X84), sequelae of intentional self-harm (Y87.0), and personal history of self-harm (Z91.5). Economic impacts 
were analyzed by year, primary and secondary diagnoses in claim data, and Cause of Death Statistics.

Results The mean age of study participants was 72.86 years, with women accounting for 48.4% of the sample. 
The total cost of suicide attempts increased dramatically from $0.167 million in 2007 to $1.591 million in 2021. 
The most frequently observed ICD-10 codes associated with these attempts were toxic effects of substances 
chiefly nonmedicinal as to source (T51-T65), followed by poisoning by drugs, medicaments, and biological 
substances(T36-T50) for both genders. While the total number of suicidal attempts generally increased annually, there 
were declines noted in 2020 and 2021.

Conclusion This study informs the high level of economic costs of suicide attempts that were being neglected. By 
thoroughly understanding demographic characteristics, emerging trends, and cost classifications, policymakers can 
devise more effective strategies to prevent suicide attempts, provide timely support, and mitigate the associated 
economic and social burdens.
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Introduction
Across the lifespan, approximately 804,000 suicide deaths 
were recorded worldwide annually, with a global age-
standardized mortality rate of 11.4 per 100,000 (15.0 
men and 8.0 women) [1]. In the United States, the sui-
cide rate in 2021 was 29.6 deaths per 100,000 population 
for men and 6.2 for women among older adults aged 55 
years and older [2]. Although older adults account for a 
low proportion of the total number of suicides generally, 
they have higher suicide rates [2]. Several factors can lead 
to the substantial increase in suicide rates among older 
adults, including socioeconomic, regional, psychological, 
physical, and medical problems [3–6]. Considering the 
importance of this issue, the 66th World Health Assem-
bly adopted the Mental Health Action Plan of the World 
Health Organization (WHO) in May 2013 to reduce the 
suicide rate by 2030 compared to that in 2013 [7].

The increase in suicide rates among older adults is 
becoming an increasingly serious problem, particularly in 
South Korea. According to the 2022 Causes of Death Sta-
tistics provided by the Korean Statistical Office, the num-
ber of suicides in Korea was 12,906, with a suicide rate 
of 25.2 per 100,000 people (35.3 men and 15.1 women), 
ranking fifth among the causes of death [8]. The Korea 
Suicide Prevention Center of the Ministry of Health and 
Welfare found that the suicide rate among older adults 
aged 65 years and older in Korea was 41.7 per 100,000 
population in 2022, far above the average of 16.3 in mem-
ber countries of the Organization for Economic Coopera-
tion and Development (OECD) and significantly higher 
than Slovenia, the second-ranked country, with a rate of 
39.3 [9, 10].

Suicide attempts among the aging population are par-
ticularly concerning as they are more likely to end fatally, 
and the negative impact of suicide attempts is greater in 
the age group of 60 years and older [11]. Suicide mortal-
ity rates tend to increase with age. The suicide rate per 
100,000 people is 30.1 for those aged 60–69, 38.8 for 
those aged 70–79, and 62.6 for those aged 80 and older 
[9]. Previous studies have identified depression, physi-
cal illness, disability, and economic status as significant 
risk factors associated with suicidal ideation and behav-
ior among older adults [12, 13]. Notably, financial strain 
has been consistently and strongly associated with sui-
cide attempts among older adults compared to other age 
groups [12, 14]. Studies in high-income European coun-
tries have shown higher rates of suicidal ideation related 
to lower income among older adults [15], and the per-
centage of the population aged 65 and older eligible for 
basic pensions, a system designed for low-income older 
adults is positively correlated with suicide rates [16].

According to a 2016 survey, suicidal ideation was most 
common among men in their 60s and women in their 20s, 
50s, and 60s [17]. The rate of suicidal ideation in the past 

year was reported to be 25.7%, while the rate of suicide 
attempts was 1.4% in the same population. This implies a 
potential overlap between suicidal ideation and attempts 
[6], indicating that suicidal ideation might lead to suicide 
attempts [18]. When a person dies by suicide, others are 
more likely to attempt the same; older people are particu-
larly prone to copycat suicides when confronted with the 
suicidal loss of significant others or media reports of sui-
cide [19, 20].

In addition to the unquantifiable harm caused by sui-
cide and suicide attempts, the economic impacts are 
significant but often overlooked. The costs associated 
with hospitalization, long-term care, and rehabilitation 
for survivors of suicide attempts are substantial, causing 
a lasting burden on individuals and healthcare systems. 
Approximately 32% of serious suicide attempts require 
hospitalization [17]. Individuals who have attempted 
suicide incur an average of over $33,000 in direct costs 
during hospitalization, often leading to permanent dis-
ability, long-term care, and lost income [21]. Palmer et 
al. (1995) noted that these costs could be reduced by pre-
venting suicide, which also represents a significant loss in 
terms of family and community disintegration. Therefore, 
it is crucial to prevent suicide and address the economic 
aspects of suicide attempts, particularly among older 
adults.

While studies on the economic burden of suicide and 
suicide attempts have been conducted in some countries 
[21–23], few have accurately assessed the extent of sui-
cide attempts in Korea, despite the urgency of the issue. 
Notably, few studies have focused on older adults, who 
have higher mortality rates after suicide attempts. This 
study examines a 20-year time series of older adults who 
have attempted suicide. This study aims to alleviate the 
disease burden caused by suicide attempts by estimating 
its impact.

Methods
Data sources
This study used claims data covering nearly the entire 
population from the Health Insurance Review & Assess-
ment (HIRA). Over 99% of the population is covered by 
the National Health Insurance (NHI) program, which is 
a hallmark of the South Korean healthcare system [24]. 
In the South Korean healthcare system, the payment 
structure is largely based on a fee-for-service model. The 
HIRA service evaluates reimbursement claims based on 
established guidelines and standards [25]. Medical insti-
tutions submit claims for reimbursement to the HIRA 
service, which evaluates the claims based on established 
guidelines and standards [25]. This system not only facili-
tates the reimbursement process but also provides a 
comprehensive database of healthcare utilization, which 
can be leveraged for health research and policy-making 
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[24, 25]. The HIRA data repository contains extensive 
information on treatments, pharmaceuticals, and proce-
dures, reflecting the healthcare services utilized by nearly 
50  million beneficiaries [25]. The HIRA database pro-
vides information on demographic characteristics, inpa-
tient and outpatient treatments and prescriptions [26]. 
Data collected from January 1, 2007, to December 31, 
2021, from the HIRA were used for the analysis and are 
accessible upon request from the corresponding author 
but not public due to the conditions of data provision.

The number of participants in our study may differ 
from that in a study that classified suicide attempters 
using National Emergency Department Information Sys-
tem (NEDIS) data. HIRA data include national health 
insurance data on patients who received outpatient or 
inpatient treatment at all hospitals and clinics in Korea 

[27], whereas NEDIS, operated by the Ministry of Health 
and Welfare, is a government emergency information 
network that collects clinical and administrative data for 
all patients who visit emergency departments in Korea 
[28]. Information on diagnosis, treatment, and post-dis-
charge except emergency department could not be iden-
tified using the NEDIS data. Thus, due to differences in 
the characteristics of the two datasets, the number of sui-
cide attempters may appear different.

To further clarify, in this study, emergency department 
visits were categorized as either outpatient or inpatient 
cases. If a patient visited the emergency department 
without being admitted to the hospital, the case was clas-
sified as outpatient. Conversely, if the visit resulted in 
admission, it was categorized as an inpatient case. Given 
the HIRA dataset encompasses health insurance claims 
data for both inpatient and outpatient cases across all 
hospitals in Korea, emergency department visits, as cat-
egorized, were also integrated into the analysis, ensuring 
their inclusion.

Case definition
Importantly, not all suicide attempts lead to death. In our 
study, older adults over 60 years of age who attempted 
suicide but did not die were selected as study partici-
pants. Those diagnosed with intentional self-harm (X60-
X84) from HIRA data were classified as suicide attempt 
survivors for our analysis first. This definition represents 
the minimum criteria for classifying a suicide attempt. 
However, as HIRA data is based on insurance claims, it 
may underestimate the actual number of attempts. To 
address this limitation, we incorporated data from the 
Korea National Hospital Discharge In-depth Injury Sur-
vey to calculate a more accurate rate of suicide attempts 
each year. Our approach combined the S and T diag-
nostic codes for hospitalization with the X and Y cause 
codes. By determining the proportion of S and T codes 
specifically linked to suicide attempts (identified by X 
codes) in the Korea National Hospital Discharge In-depth 
Injury Survey and applying this ratio to the S and T codes 
in the HIRA data, we obtained an adjusted estimate for 
potentially underestimated suicide attempts. The specific 
codes used to classify participants are detailed in Table 1. 
This methodology is based on previous Korean burden of 
disease studies [11, 29].

Estimation of economic burden
The economic burden of suicide attempt survivors in this 
study was calculated using data from HIRA, a nationally 
representative data source for South Korea. It was ana-
lyzed using years of suicide, the recipient’s age, and pri-
mary and secondary diagnoses in the National health 
insurance claims data. This study estimated the economic 
burden using an approach based on prior research by 

Table 1 The detailed codes for classifying the participants
Codes Detailed codes
X60-X84 Intentional self-harm
Y87.0 Sequelae of intentional self-harm
Z91.5 Personal history of self-harm
S00-S09 Injuries to the head
S10-S19 Injuries to the neck
S20-S29 Injuries to the thorax
S30-S39 Injuries to the abdomen, lower back, lumbar 

spine, and pelvis
S40-S49 Injuries to the shoulder and upper arm
S50-S59 Injuries to the elbow and forearm
S60-S69 Injuries to the wrist and hand
S70-S79 Injuries to the hip and thigh
S80-S89 Injuries to the knee and lower leg
S90-S99 Injuries to the ankle and foot
T00-T07 Injuries involving multiple body regions
T08-T14 Injuries to unspecified parts of the trunk, limb, 

or body region
T15-T19 Effects of foreign bodies entering through 

natural orifices
T20-T32 Burns and corrosions
T20-T25 Burns and corrosions of the external body 

surface, specified by site
T26-T28 Burns and corrosions confined to the eye and 

internal organs
T29-T32 Burns and corrosions of multiple and unspeci-

fied body regions
T33-T35 Frostbite
T36-T50 Poisoning by drugs, medicaments, and biologi-

cal substances
T51-T65 Toxic effects of substances chiefly nonmedicinal 

as to source
T66-T78 Other and unspecified effects of external causes
T79 Certain early complications of trauma
T80-T88 Complications of surgical and medical care, not 

elsewhere classified
T90-T98 Sequelae of injuries, of poisoning, and of other 

consequences of external causes
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previous studies [23, 30, 31]. The economic burden of 
disease is calculated as the sum of direct and indirect 
costs. Direct costs were calculated using HIRA data to 
separate medical and non-medical costs. Medical costs 
were measured as the sum of insured medical costs, 
which encompassed the medical and drug expenses of 
inpatients/outpatients, and uninsured medical costs not 
covered by insurance. In case of noninsured cost, propor-
tion of non-covered services expenditure from national 
health insurance services [32]. Non-medical costs include 
transportation costs and caregiver expenses. Transporta-
tion costs are calculated as the average round-trip trans-
portation cost based on the total number of outpatient 
visits and hospitalizations, using Korean Health Panel 
data. Caregiver costs are calculated as the average cost 
and utilization rate of paid caregivers by year, using data 
from the Korea Health Panel Survey. Indirect costs are 
typically calculated as the cost of lost productivity due 
to morbidity and mortality. The cost of lost productivity 
due to morbidity is the average daily earnings lost during 
an outpatient visit or hospitalization. The costs for lost 
productivity due to premature mortality were not calcu-
lated as the study participants were survivors of suicide 
attempts (Table 2). The above method of measuring the 
economic burden of disease based on the calculation of 
direct and indirect costs has been used in many stud-
ies, and detailed calculation methods can be found in 
the paper [30, 33]. The average exchange rate for the US 
dollar to Korean won, based on the mid-rate from Hana 
Bank’s average rates for the period, was 1,144.19 won per 
dollar for the year 2021 ( h t t p  s : /  / w w w  . k  e b h  a n a  . c o m  / c  o n t  / 
m a  l l / m  a l  l 1 5  / m a  l l 1 5  0 2  / i n d e x . j s p).

Results
Descriptive characteristics of the study participants
Table 3 presents the characteristics of the study partici-
pants classified by ICD-10 in 2021. The mean age of study 
participants was 72.86 years, with a standard deviation 
of 8.69; among them, 48.4% were women and 51.6% were 
men. Approximately 20.3% of the participants were in the 

medical aid group, which is public assistance provided by 
the government to offer medical services to low-income 
individuals. Supplementary Tables 1–3 present the char-
acteristics of the study participants from 2007 to 2020.

Economic burden of suicide attempts
The total, direct (medical and non-medical), and indi-
rect costs from 2007 to 2021 were examined, as shown in 
Table 4. The total cost of suicide attempts increased sig-
nificantly from $0.167 million in 2007 to $1.591 million 
in 2021. Similarly, the total number of suicide attempts 
exhibited a slight decrease in 2008 but continued to 
grow steadily from 2009 to 2021. Direct costs of suicide 
attempts increased significantly from $0.142  million in 
2007 to $1.483  million in 2021. Whereas, indirect costs 
of suicide attempts, primarily attributed to productiv-
ity loss, dropped sharply from $0.025  million in 2007 
to $0.005 million in 2008 and remained relatively stable 
with minimal fluctuations, reaching $0.108  million in 
2021. To analyze the trends in suicide attempt costs from 
2018 to 2021, we categorized the data by gender (Fig. 1). 
Over the four-year period, the cost of suicide attempts 
gradually increased for both men and women. Men con-
sistently incurred higher costs than women. In 2018, 
the cost of a suicide attempt was $0.634 million for men 
and $0.351  million for women. In 2019, the costs were 
$0.633 million for men and $0.365 million for women. In 
2020, the cost increased to $0.736  million for men and 
$0.547 million for women, and by 2021, the cost reached 
$0.967 million for men and $0.623 million for women.

Economic burden of suicide attempts classified by ICD-10
The total cost and cost-per-person of suicide attempts 
classified by ICD-10 in Korea in 2021 were identified 
(Table  5). The highest total cost was observed in the 
T51-T65 category, with $631.702 thousand for men and 
$311.703 thousand for women. Correspondingly, the cost 
per person in this category was also the highest, at $3.998 
thousand for men and $3.463 thousand for women. The 
T36-T50 category followed, with total costs of $240.612 
thousand for men and $263.228 thousand for women, 
and cost per person at $2.644 thousand for men and 
$1.698 thousand for women. In the T66-T78 category, 
although the total costs were relatively lower at $12.326 
thousand for men and $4.479 thousand for women, the 
cost per person remained notable at $1.761 thousand for 
men and $0.560 thousand for women. Aside from the 
T categories, other ICD-10 codes, such as S30-S39 and 
S60-S69, also contributed to the overall economic burden 
although the total costs and cost-per-person of suicide 
attempts were comparatively lower. In addition, eco-
nomic disease burden of suicide attempters classified by 
ICD-10 in Korea in 2021 by gender is shown in Fig. 2. The 

Table 2 Economic disease burden variables
Variables Detailed variables
Direct
cost

Medical 
cost

Insured medical 
cost

Inpatient, outpatient, drug 
cost

Uninsured medi-
cal cost

Proportion of non-covered 
services expenditure

Non-medi-
cal cost

Transportation 
cost

Number of outpatient visits
Average transportation 
cost by disease category

Caregiver cost Hospitalization
Average day caregiver cost

Indirect
cost

Productivity loss due to 
morbidity

Number of outpatient visits
Hospitalization
Average daily income

https://www.kebhana.com/cont/mall/mall15/mall1502/index.jsp
https://www.kebhana.com/cont/mall/mall15/mall1502/index.jsp
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total cost of suicide attempts classified by gender showed 
the same trend.

Discussion
This study estimated the economic burden of suicide 
attempts among older adults in Korea using nationwide 
representative longitudinal data over 15 years (2007–
2021). To the best of our knowledge, this is the first study 
to address the economic burden associated with suicide 
attempts in Korea, providing insight into the demo-
graphic characteristics of those affected, the evolution of 
costs over time, and the classification of suicide attempts 

Table 3 Characteristics of patients with suicide-related ICD-10 
codes, 2021
Method by ICD-10 Age Gender Health insur-

ance type
Mean ± SD Women 

(%)
Proportion of 
medical aid 
group (%)

S00-S09 (n = 213) 74.1 ± 8.9 37.1 24.6
S10-S19 (n = 88) 71.08 ± 7.91 38.6 14.8
S20-S29 (n = 247) 73.96 ± 8.82 51.0 23.5
S30-S39 (n = 375) 73.5 ± 8.52 53.6 18.9
S40-S49 (n = 123) 72.21 ± 8.36 48.8 19.5
S50-S59 (n = 97) 72.78 ± 8.79 53.6 20.6
S60-S69 (n = 180) 70.86 ± 8.32 40.0 23.5
S70-S79 (n = 102) 75.62 ± 9.24 43.1 14.7
S80-S89 (n = 163) 71.42 ± 8.07 52.2 22.1
S90-S99 (n = 154) 71.6 ± 8.78 59.1 25.3
T00-T07 (n = 16) 70.69 ± 8.69 25.0 31.3
T08-T14 (n = 54) 75.98 ± 8.21 44.4 20.8
T15-T19 (n = 77) 71.97 ± 9.02 49.4 26.0
T20-T32 (n = 49) 73.94 ± 9.85 63.3 28.6
T33-T35 (n = 1) 76 NA 100.0 0.0
T36-T50 (n = 181) 73.7 ± 8.98 58.0 14.9
T51-T65 (n = 207) 73.17 ± 8.44 35.8 13.0
T66-T78 (n = 45) 72.33 ± 9.36 48.9 6.7
T79 (n = 7) 70 ± 9.11 28.6 28.6
T80-T88 (n = 61) 72.98 ± 7.96 54.1 25.0
T90-T98 (n = 15) 68.93 ± 7.58 60.0 33.3
X60-X84, Y87, Z91.5 
(n = 366)

72.17 ± 9.26 42.1 16.7

Mean 72.86 ± 8.69 48.4 20.3
Notes: S00-S09 Injuries to the head, S10-S19 Injuries to the neck, S20-S29 Injuries 
to the thorax, S30-S39 Injuries to the abdomen, lower back, lumbar spine and 
pelvis, S40-S49 Injuries to the shoulder and upper arm, S50-S59 Injuries to the 
elbow and forearm, S60-S69 Injuries to the wrist and hand, S70-S79 Injuries to 
the hip and thigh, S80-S89 Injuries to the knee and lower leg, S90-S99 Injuries 
to the ankle and foot, T00-T07 Injuries involving multiple body regions, T08-
T14 Injuries to unspecified part of trunk, limb or body region, T15-T19 Effects 
of foreign body entering through natural orifice, T20-T32 Burns and corrosions, 
T33-T35 Frostbite, T36-T50 Poisoning by drugs, medicaments and biological 
substances, T51-T65 Toxic effects of substances chiefly nonmedicinal as to 
source, T66-T78 Other and unspecified effects of external causes, T79 Certain 
early complications of trauma, T80-T88 Complications of surgical and medical 
care, not elsewhere classified, T90-T98 Sequelae of injuries, of poisoning and 
of other consequences of external causes, X60-X84 Intentional self-harm, Y87 
Sequelae of intentional self-harm, Z91.5 Personal history of self-harm
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by ICD-10 to determine hidden costs. It revealed that the 
economic burden of suicide attempts in Korea is consis-
tently rising despite fluctuations in numbers of attempts. 
Among suicide attempt methods, T-code rated attempts 
- T51-65 (Toxic effects of substances) – considerably 
contribute to the economic burden.

First, this study provided the demographic details of 
survivors who attempts suicide, revealing a mean age 
of 72.86 years and a near-equal split between men and 
women. Notably, this study identified a significant per-
centage of individuals receiving medical aid, indicating 
the vulnerability of low-income groups to suicide. The 
proportion of recipients of medical benefits in Korea 
in 2021 was 2.9% of the total healthcare population, of 
which approximately 40% were aged 65 or older [34]. In 
other words, the proportion of medical recipients aged 
65 or older accounted for about 1.2% of the total popu-
lation. Table  3 shows that among the group of suicide 
attempt survivors, the proportion of those receiving 
medical aid is 20.3%, which indicates an extensively high 
rate. Moreover, financial problems have been commonly 
described as a stressor in older adults who engage in sui-
cide attempts [35]. Previous studies have not been able 
to conclusively prove the association between suicide 
attempts and their economic burden among older peo-
ple; however, when the results of previous studies were 
confirmed, we observed a high correlation between sui-
cide rates and socioeconomic status [16, 36]. In the case 
of older adults who attempted suicide, economic factors 

were found to be very significant [12, 14, 35]. This sug-
gests that social welfare support and appropriate medical 
follow-up measures should be implemented together.

Second, the economic burden of suicide attempts 
has been increasing even in cases where the number of 
attempts has fluctuated. The total cost of suicide attempts 
surged from $0.167  million in 2007 to a staggering 
$1.591  million in 2021, while the consumer price index 
(CPI) during the same period was approximately 15.2% 
[37]. This upward trajectory is mirrored in direct cost.

Recent findings from the OECD Health Statistics 2022 
report highlight a notable trend in South Korea’s health-
care expenditure over the past five years. According to 
the report, healthcare spending as a percentage of GDP 
in South Korea increased by 1.9%, from 6.9% in 2016 to 
8.8% in 2021—the highest among all the countries in the 
OECD. In contrast, the United States and Japan experi-
enced smaller increases of 1.0% and 0.4%, respectively, 
over the same period [38]. These figures emphasizes that 
South Korea’s significantly faster growth rate in health-
care spending compared to other countries. As such, 
medical expenses increased rapidly, as well as the cost of 
suicide attempts. Indeed, our analysis showed that, from 
2016 to 2021, the total cost of the suicide attempt costs 
increased by approximately 3 times greater (Table 4).

Moreover, a considerable increase in total cost was 
observed between 2020 and 2021. Although the total 
number of suicide attempts showed a modest increase 
during these years, the associated costs notably surged. 

Fig. 1 Total cost of suicide attempt survivors in Korea, 2018–2021 (Unit: $1 million). M: Men, W: Women
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This could be an additional effect of the COVID-19 pan-
demic. The pandemic likely led self-isolation and dis-
ruption of psychiatric care which may have contribute 
to suicidal behaviors, highlighting the need for targeted 
mental health support during crisis periods [39]. Spe-
cifically, in this study, the medical costs per case may 
have increased due to the high expenses associated with 
COVID-19 testing and infection prevention, despite the 
reported decrease in suicide attempts. Also, during the 
early stages of the COVID-19 pandemic, concerns were 
raised about the impact of the virus on the aging popula-
tion as older individuals were found to be more vulnera-
ble to mental health crises and severe complications from 
COVID-19. This vulnerability could potentially lead to 
increased medical expenses for older adults’ group [40].

Third, this study provides a classification of suicide 
attempts based on the ICD-10 with a comprehensive 
view of the distribution of costs across different cat-
egories. The highest costs were associated with specific 
codes, such as T codes, indicating potential areas where 
targeted interventions could yield substantial benefits. 
This trend corresponds to that of a previous study that 
explored suicide methods in Korea. The most common 

methods of suicide attempts involve psychotropics as 
ingested drugs and the use of pesticides [41]. Since sui-
cide attempts using pesticides occurred frequently in 
India, highly hazardous pesticides were banned, which 
effectively reduced suicide attempts [42]. Although Korea 
has banned the sale of paraquat, a type of pesticide (her-
bicide), since 2012, efforts related to suicide prevention 
are continuously needed to reduce suicide attempts via 
drugs and substance-use-related methods. These insights 
can inform policy decisions, resource allocation, and the 
design of preventive measures tailored to specific risk 
factors.

This study has a few limitations. First, the coding for 
suicide attempts is often poorly implemented in clinical 
settings, primarily due to concerns about penalties from 
private insurance or job-related consequences associated 
with records of suicide or psychiatric illness. To address 
this issue, this study improves upon previous research 
by applying the methodology of redistributing suicide 
attempts data used in burden of disease studies. However, 
the low rate of reporting of suicidal attempts still presents 
challenges in establishing effective interventions. Second, 
this study might not have captured all potential variables 

Table 5 Total cost and cost per person of suicidal attempt survivors classified by ICD-10 in Korea, 2021 (Unit: $1 thousand)
Method by
ICD-10

N Total cost Cost per person
Total Men Women Men Women Men Women

 S00-S09 - - - - - - -
 S10-S19 - - - - - - -
 S20-S29 - - - - - - -
 S30-S39 11 5 6 0.635 0.597 0.127 0.099
 S40-S49 - - - - - - -
 S50-S59 - - - - - - -
 S60-S69 5 5 0 0.406 0 0.081 0
 S70-S79 - - - - - - -
 S80-S89 - - - - - - -
 S90-S99 - - - - - - -
 T00-T07 - - - - - - -
 T08-T14 0 0 0 0 0 0 0
 T15-T19 0 0 0 0 0 0 0
 T20-T32 - - - - - - -
 T33-T35 - - - - - - -
 T36-T50 246 91 155 240.612 263.228 2.644 1.698
 T51-T65 248 158 90 631.702 311.703 3.998 3.463
 T66-T78 15 7 8 12.326 4.479 1.761 0.560
 T79 - - - - - - -
 T80-T88 - - - - - - -
 T90-T98 - - - - - - -
 X60-X84, Y87, Z91.5 211 104 107 81.68 43.34 0.785 0.405
Notes: S00-S09 Injuries to the head, S10-S19 Injuries to the neck, S20-S29 Injuries to the thorax, S30-S39 Injuries to the abdomen, lower back, lumbar spine and 
pelvis, S40-S49 Injuries to the shoulder and upper arm, S50-S59 Injuries to the elbow and forearm, S60-S69 Injuries to the wrist and hand, S70-S79 Injuries to the 
hip and thigh, S80-S89 Injuries to the knee and lower leg, S90-S99 Injuries to the ankle and foot, T00-T07 Injuries involving multiple body regions, T08-T14 Injuries 
to unspecified part of trunk, limb or body region, T15-T19 Effects of foreign body entering through natural orifice, T20-T32 Burns and corrosions, T33-T35 Frostbite, 
T36-T50 Poisoning by drugs, medicaments and biological substances, T51-T65 Toxic effects of substances chiefly nonmedicinal as to source, T66-T78 Other and 
unspecified effects of external causes, T79 Certain early complications of trauma, T80-T88 Complications of surgical and medical care, not elsewhere classified, 
T90-T98 Sequelae of injuries, of poisoning and of other consequences of external causes, X60-X84 Intentional self-harm, Y87 sequelae of intentional self-harm, Z91.5 
Personal history of self-harm
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that contribute to suicide attempts and costs due to the 
limitations of the data. Factors such as individual men-
tal health histories, socioeconomic conditions, area of 
residence (rural or urban areas) and access to mental 
health services could have played significant roles; how-
ever, these factors may not have been fully explored in 
the analysis because this study is based on administrative 
data. Similarly, whether or not individuals who attempted 
suicide later died by suicide was not measured. Therefore, 
the burden associated with suicide attempts was not fully 
assessed. Finally, we measured the economic cost of each 
episode based on the main diagnosis; thus, the precision 
of the cost estimates may be limited. Although this study 
provides significant insights into the economic burden of 
suicide attempts in Korea, it is important to interpret the 

results within the context of its strengths and limitations. 
Therefore, continued research, comprehensive data col-
lection, and a multidimensional approach are necessary 
to understand and address the complex issue of suicide 
attempts and associated costs.

Despite these limitations, this study has several 
strengths, including being the first attempt to examine 
the economic burden associated with suicide attempts 
among older adults in Korea using national data. Sec-
ond, this study conducted a longitudinal analysis from 
2007 to 2021, allowing for the observation of trends 
and changes over a substantial period. This longitudinal 
approach provides a comprehensive view of the evolution 
of suicide attempts and the associated costs. The results 
are expected to significantly influence mental health 

Fig. 2 Economic disease burden of suicide attempters classified by ICD-10 in Korea, 2021 in men (A) and in women (B); Unit: $1 million. S30-S39 Injuries 
to the abdomen, lower back, lumbar spine and pelvis, S60-S69 Injuries to the wrist and hand, T08-T14 Injuries to unspecified part of trunk, limb or body 
region, T15-T19 Effects of foreign body entering through natural orifice, T36-T50 Poisoning by drugs, medicaments and biological substances, T51-T65 
Toxic effects of substances chiefly nonmedicinal as to source, T66-T78 Other and unspecified effects of external causes, X60-X84 Intentional self-harm, Y87 
sequelae of intentional self-harm, Z91.5 Personal history of self-harm
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policies and suicide prevention strategies in South Korea, 
underscoring the need for a multidisciplinary approach 
that includes robust mental health support, improved 
access to healthcare, targeted interventions for vulner-
able groups, and awareness campaigns to reduce the 
stigma surrounding mental health issues. Third, the clas-
sification of suicide attempts based on ICD-10 displayed 
in this study would enhance the value of the findings, 
allowing for targeted interventions by identifying specific 
codes associated with higher costs, thereby helping poli-
cymakers to effectively allocate resource.

Conclusions
A comprehensive analysis of the economic burden of 
suicide attempts has generally been neglected in Korea 
underscores the urgent need for addressing the sui-
cide prevention among older adults due to significantly 
increasing economic burden. Multiciliary efforts includ-
ing medical and social support tailored to the character-
istics of the older adults’ suicidal behaviors, could help 
reduce the economic burden associated with suicide and 
suicide attempts.

Supplementary Information
The online version contains supplementary material available at  h t t p  s : /  / d o i  . o  r 
g /  1 0 .  1 1 8 6  / s  1 2 8 7 7 - 0 2 5 - 0 5 7 9 3 - 0.

Supplementary Material 1

Acknowledgements
This work was supported by the National Research Foundation of Korea (NRF) 
grant funded by the Korea Government (MSIT) (No. 2023R1A2C1005966).

Author contributions
Seoyoon Lee: Conceptualization, Methodology, Investigation, Data curation, 
Writing – Original draft preparation; Hyung Eun Shin: Conceptualization, 
Methodology, Investigation, Data curation, Writing – Original draft 
preparation; Rugyeom Lee: Formal analysis, Revision; Sooyeon Jo: Formal 
analysis, Revision; Seung Cheor Lee: Formal analysis, Data curation; Hyeon-
Kyoung Cheong: Formal analysis, Data curation; Yong Joo Rhee: Data 
curation, Writing – Reviewing and Editing; In-Hwan Oh: Conceptualization, 
Methodology, Investigation, Data curation, Writing – Reviewing and Editing, 
Supervision, Project administration.

Funding
The author(s) disclosed receipt of the following financial support for the 
research, authorship, and/or publication of this article: This research was 
supported by a grant of the Korea Health Technology R&D Project through the 
Korea Health Industry Development Institute (KHIDI), funded by the Ministry 
of Health & Welfare, Republic of Korea (grant number: HI21C2122). 

Data availability
The data is not publicly available. Requests to access the datasets should be 
directed to In-Hwan Oh/parenchyme@gmail.com.

Declarations

Human ethics and consent to participate declarations
This study was conducted in accordance with the guidelines proposed by 
the Declaration of Helsinki (as revised in 2013). This study was exempt from 
institutional review board approval by the Clinical Research Ethics Committee 
of Kyung Hee University (IRB number KHSIRB-21-509). No informed consent 

was acquired as this study used deidentified public data from the HIRA 
database.

Consent for publication
Not applicable.

Clinical trial number
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 21 August 2024 / Accepted: 17 February 2025

References
1. Crestani C, Masotti V, Corradi N, Schirripa ML, Cecchi R. Suicide in the elderly: 

a 37-years retrospective study. Acta Biomed Jan. 2019;22(1):68–76.  h t t p  s : /  / d o i  
. o  r g /  1 0 .  2 3 7 5  0 /  a b m . v 9 0 i 1 . 6 3 1 2.

2. Garnett MF, Curtin SC. Suicide mortality in the united States, 2001–2021. 
NCHS Data Brief Apr 2023;(464):1–8.

3. Cheong KS, Choi MH, Cho BM, et al. Suicide rate differences by sex, age, and 
urbanicity, and related regional factors in Korea. J Prev Med Public Health 
Mar. 2012;45(2):70–7.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 9 6 1  / j  p m p h . 2 0 1 2 . 4 5 . 2 . 7 0.

4. Choi JW, Kim TH, Shin J, Han E. Poverty and suicide risk in older adults: 
A retrospective longitudinal cohort study. Int J Geriatr Psychiatry Nov. 
2019;34(11):1565–71.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 2  / g  p s . 5 1 6 6.

5. Conejero I, Olié E, Courtet P, Calati R. Suicide in older adults: current perspec-
tives. Clin Interv Aging. 2018;13:691–9.  h t t p  s : /  / d o i  . o  r g /  1 0 .  2 1 4 7  / c  i a . S 1 3 0 6 7 0.

6. Kim SH. Suicidal ideation and suicide attempts in older adults: influences 
of chronic illness, functional limitations, and pain. Geriatr Nurs Jan-Feb. 
2016;37(1):9–12.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . g e  r i n  u r s e  . 2  0 1 5 . 0 7 . 0 0 6.

7. World Health Organization. National suicide prevention strategies: progress, 
examples and indicators. Available at  h t t p  s : /  / i r i  s .  w h o  . i n  t / h a  n d  l e / 1 0 6 6 5 / 2 7 9 7 
6 5. 2018.

8. KOSIS. KOSIS. Causes of death statistics in 2021. Available at  h t t p  s : /  / k o s  t a  t . 
g  o . k  r / b o  a r  d . e  s ? m  i d = a  1 0  3 0 1  0 6 0  2 0 0 &  b i  d = 2  1 8 &  a c t =  v i  e w & l i s t _ n o = 4 2 0 7 1 5. 
Accessed November 30, 2023.

9. KFSP. White Paper on Suicide Prevention. Available at  h t t p  s : /  / w w w  . k  f s p  . o r  g / i n  
c /  d o w  n l o  a d . p  h p  ? i d = i s s u e & i d x = 5 4 # = 3. Accessed December 1, 2023.

10. OECD. Suicide rates (indicator). Available at  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 7 8 7  / a  8 2 f 3 4 5 
9 - e n. Accessed December 1, 2023.

11. Lee J, Kang HG, Kim C, et al. The factors affecting the registration rates for 
emergency department based post-suicidal care program. J Korean Soc Clin 
Toxicol. 2015;13(1):25–32.

12. Beghi M, Butera E, Cerri CG, et al. Suicidal behaviour in older age: A systematic 
review of risk factors associated to suicide attempts and completed suicides. 
Neurosci Biobehav Rev Aug. 2021;127:193–211.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . n e  u 
b i  o r e v  . 2  0 2 1 . 0 4 . 0 1 1.

13. Liao SJ, Fang YW, Liu TT. Exploration of related factors of suicide ideation in 
hospitalized older adults. BMC Geriatr Nov. 2023;16(1):749.  h t t p  s : /  / d o i  . o  r g /  1 0 .  
1 1 8 6  / s  1 2 8 7 7 - 0 2 3 - 0 4 4 7 8 - w.

14. Elbogen EB, Lanier M, Montgomery AE, Strickland S, Wagner HR, Tsai J. Finan-
cial strain and suicide attempts in a nationally representative sample of US 
adults. Am J Epidemiol Nov. 2020;2(11):1266–74.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 9 3  / a  j e / 
k w a a 1 4 6.

15. Cabello M, Miret M, Ayuso-Mateos JL, et al. Cross-national prevalence and 
factors associated with suicide ideation and attempts in older and young-
and-middle age people. Aging Ment Health Sep. 2020;24(9):1533–42.  h t t p  s : /  / 
d o i  . o  r g /  1 0 .  1 0 8 0  / 1  3 6 0  7 8 6  3 . 2 0  1 9  . 1 6 0 3 2 8 4.

16. Jang H, Lee W, Kim YO, Kim H. Suicide rate and social environment character-
istics in South Korea: the roles of socioeconomic, demographic, urbanicity, 
general health behaviors, and other environmental factors on suicide rate. 
BMC public health. Mar 1. 2022;22(1):410.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 2 8 8 9 - 0 2 
2 - 1 2 8 4 3 - 4

17. Ministry of Health and Welfare. 5 years (2013–2017) National Suicide Death 
Analysis Results Report. Available at  h t t p  : / /  w w w .  m o  h w .  g o .  k r / r  e a  c t /  a l /  s a l 0  3 0  
1 v w  . j s  p ? P A  R _  M E N  U _ I  D = 0 4  & M  E N U  _ I D  = 0 4 0  3 &  C O N T _ S E Q = 3 6 7 0 3 4. Accessed 
Decmber 12, 2023. Accessed Decmber 12, 2023.

https://doi.org/10.1186/s12877-025-05793-0
https://doi.org/10.1186/s12877-025-05793-0
https://doi.org/10.23750/abm.v90i1.6312
https://doi.org/10.23750/abm.v90i1.6312
https://doi.org/10.3961/jpmph.2012.45.2.70
https://doi.org/10.1002/gps.5166
https://doi.org/10.2147/cia.S130670
https://doi.org/10.1016/j.gerinurse.2015.07.006
https://iris.who.int/handle/10665/279765
https://iris.who.int/handle/10665/279765
https://kostat.go.kr/board.es?mid=a10301060200&bid=218&act=view&list_no=420715
https://kostat.go.kr/board.es?mid=a10301060200&bid=218&act=view&list_no=420715
https://www.kfsp.org/inc/download.php?id=issue&idx=54#=3
https://www.kfsp.org/inc/download.php?id=issue&idx=54#=3
https://doi.org/10.1787/a82f3459-en
https://doi.org/10.1787/a82f3459-en
https://doi.org/10.1016/j.neubiorev.2021.04.011
https://doi.org/10.1016/j.neubiorev.2021.04.011
https://doi.org/10.1186/s12877-023-04478-w
https://doi.org/10.1186/s12877-023-04478-w
https://doi.org/10.1093/aje/kwaa146
https://doi.org/10.1093/aje/kwaa146
https://doi.org/10.1080/13607863.2019.1603284
https://doi.org/10.1080/13607863.2019.1603284
https://doi.org/10.1186/s12889-022-12843-4
https://doi.org/10.1186/s12889-022-12843-4
http://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&CONT_SEQ=367034
http://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&CONT_SEQ=367034


Page 10 of 10Lee et al. BMC Geriatrics          (2025) 25:147 

18. de Mendonça Lima CA, De Leo D, Ivbijaro G, Svab I. Suicide prevention in 
older adults. Asia Pac Psychiatry Sep. 2021;13(3):e12473.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 
1 1  / a  p p y . 1 2 4 7 3.

19. Jung M, Heo S. Study on the effects of suicide loss experience on suicidal 
ideation, plan and attempt of the elderly. Korean J Gerontol Soc Welf. 
2017;72(1):305–33.

20. Lee YR, Kim YA, Park SY, Oh CM, Kim YE, Oh IH. Application of a modified 
garbage code algorithm to estimate Cause-Specific mortality and years of life 
lost in Korea. J Korean Med Sci Nov. 2016;31(Suppl 2):S121–8.  h t t p  s : /  / d o i  . o  r g /  
1 0 .  3 3 4 6  / j  k m s  . 2 0  1 6 . 3  1 .  S 2 . S 1 2 1.

21. Palmer C, Halpern M, Hatziandreu E. The cost of suicide and suicide attempts 
in the united States. Clin Neuropharmacol. 1995;18:S25–33.

22. Kennelly B. The economic cost of suicide in Ireland. Crisis. 2007;28(2):89–94.  h 
t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 2 7  / 0  2 2 7 - 5 9 1 0 . 2 8 . 2 . 8 9.

23. Shepard DS, Gurewich D, Lwin AK, Reed GA Jr., Silverman MM. Suicide and 
suicidal attempts in the united States: costs and policy implications. Suicide 
Life Threat Behav Jun. 2016;46(3):352–62.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 1 1  / s  l t b . 1 2 2 2 5.

24. Kim L, Kim JA, Kim S. A guide for the utilization of health insurance review 
and assessment service National patient samples. Epidemiol Health. 
2014;36:e2014008.  h t t p  s : /  / d o i  . o  r g /  1 0 .  4 1 7 8  / e  p i h / e 2 0 1 4 0 0 8.

25. Kim JA, Yoon S, Kim LY, Kim DS. Towards actualizing the value potential of 
Korea health insurance review and assessment (HIRA) data as a resource for 
health research: strengths, limitations, applications, and strategies for optimal 
use of HIRA data. J Korean Med Sci May. 2017;32(5):718–28.  h t t p  s : /  / d o i  . o  r g /  1 0 
.  3 3 4 6  / j  k m s . 2 0 1 7 . 3 2 . 5 . 7 1 8.

26. Kyoung DS, Kim HS. Understanding and Utilizing Claim Data from the 
Korean National Health Insurance Service (NHIS) and Health Insurance 
Review & Assessment (HIRA) Database for Research. J Lipid Atheroscler May. 
2022;11(2):103–10.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 2 9 9  7 /  j l a . 2 0 2 2 . 1 1 . 2 . 1 0 3.

27. Kim RB, Kim JR, Hwang JY. Epidemiology of myocardial infarction in Korea: 
hospitalization incidence, prevalence, and mortality. Epidemiol Health. 
2022;44:e2022057.  h t t p  s : /  / d o i  . o  r g /  1 0 .  4 1 7 8  / e  p i h . e 2 0 2 2 0 5 7.

28. Yoon YH, Kim JY, Choi SH, Analysis of Patients with Acute Toxic Exposure 
between 2009 and 2013: Data from the Korea Health Insurance Review and 
Assessment Service and the National Emergency Department Information 
System. J Korean Med Sci Sep. 2018;24(39):e254.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 4 6  / j  k m s 
. 2 0 1 8 . 3 3 . e 2 5 4.

29. Jung YS, Kim YE, Park H, et al. Measuring the burden of disease in Korea, 
2008–2018. J Prev Med Public Health Sep. 2021;54(5):293–300.  h t t p  s : /  / d o i  . o  r g 
/  1 0 .  3 9 6 1  / j  p m p h . 2 1 . 4 7 8.

30. Lee S, Kim MJ, Lee SH, Kim HY, Kim HS, Oh IH. Comparison of Disability-
Adjusted life years (DALYs) and economic burden on people with Drug-
Susceptible tuberculosis and Multidrug-Resistant tuberculosis in Korea. Front 
Public Health. 2022;10:848370.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 8 9  / f  p u b h . 2 0 2 2 . 8 4 8 3 7 0.

31. Hong M, Lee SM, Park S, Yoon SJ, Kim YE, Oh IH. Prevalence and economic 
burden of autism spectrum disorder in South Korea using National health 
insurance data from 2008 to 2015. J Autism Dev Disord Jan. 2020;50(1):333–9.  
h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 7  / s  1 0 8 0 3 - 0 1 9 - 0 4 2 5 5 - y.

32. Hong M, Park B, Lee SM, et al. Economic burden and Disability-Adjusted life 
years (DALYs) of attention deficit/hyperactivity disorder. J Atten Disord Apr. 
2020;24(6):823–9.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 7 7  / 1  0 8 7 0 5 4 7 1 9 8 6 4 6 3 2.

33. Lee SM, Hong M, Park S, Kang WS, Oh IH. Economic burden of eating disor-
ders in South Korea. J Eat Disord Mar. 2021;4(1):30.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  4 
0 3 3 7 - 0 2 1 - 0 0 3 8 5 - w.

34. National Health Insurance Service. Medical aid statistics. Health Insurance 
Review and Assessment Service and National Health Insurance Service of 
Korea; 2021.

35. Conwell Y, Thompson C. Suicidal behavior in elders. Psychiatr Clin North Am 
Jun. 2008;31(2):333–56.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . p s c . 2 0 0 8 . 0 1 . 0 0 4.

36. Raschke N, Mohsenpour A, Aschentrup L, Fischer F, Wrona KJ. Socioeconomic 
factors associated with suicidal behaviors in South Korea: systematic review 
on the current state of evidence. BMC Public Health Jan. 2022;18(1):129.  h t t p  s 
: /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 2 8 8 9 - 0 2 2 - 1 2 4 9 8 - 1.

37. KOSIS. KOSIS. Consumer and Producer Price Indices. Available at  h t t p  s : /  / w 
w w  . i  n d e  x . g  o . k r  / u  n i f  y / i  d x - i  n f  o . d o ? i d x C d = 4 2 2 6. Accessed December 1, 2023. 
Accessed December 1, 2023.

38. OECD. Health expenditure and financing. Available at  h t t p  s : /  / s t a  t s  . o e  c d .  o r g /  I 
n  d e x  . a s  p x ? T  h e  m e T r e e I d = 9. Accessed December 1, 2023.

39. Smith K, Ostinelli E, Cipriani A. Covid-19 and mental health: a transforma-
tional opportunity to apply an evidence-based approach to clinical practice 
and research. Evid Based Ment Health May. 2020;23(2):45–6.  h t t p  s : /  / d o i  . o  r g /  1 
0 .  1 1 3 6  / e  b m e  n t a  l - 2 0  2 0  - 3 0 0 1 5 5.

40. Vahia IV, Jeste DV, Reynolds CF 3. Older adults and the mental health effects 
of COVID-19. Jama Dec. 2020;8(22):2253–4.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 1  / j  a m a . 2 0 2 
0 . 2 1 7 5 3.

41. Kim YR, Choi KH, Oh Y, et al. Elderly suicide attempters by self-poisoning in 
Korea. Int Psychogeriatr Aug. 2011;23(6):979–85.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 7  / s  1 0 4 
1 6 1 0 2 1 1 0 0 0 2 6 3.

42. Bonvoisin T, Utyasheva L, Knipe D, Gunnell D, Eddleston M. Suicide by pesti-
cide poisoning in India: a review of pesticide regulations and their impact on 
suicide trends. BMC Public Health Feb. 2020;19(1):251.  h t t p s :   /  / d o  i .  o r  g  /  1 0  . 1 1   8 6  
/ s 1 2  8 8 9 -  0 2 0 -  8 3 3 9 - z.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1111/appy.12473
https://doi.org/10.1111/appy.12473
https://doi.org/10.3346/jkms.2016.31.S2.S121
https://doi.org/10.3346/jkms.2016.31.S2.S121
https://doi.org/10.1027/0227-5910.28.2.89
https://doi.org/10.1027/0227-5910.28.2.89
https://doi.org/10.1111/sltb.12225
https://doi.org/10.4178/epih/e2014008
https://doi.org/10.3346/jkms.2017.32.5.718
https://doi.org/10.3346/jkms.2017.32.5.718
https://doi.org/10.12997/jla.2022.11.2.103
https://doi.org/10.4178/epih.e2022057
https://doi.org/10.3346/jkms.2018.33.e254
https://doi.org/10.3346/jkms.2018.33.e254
https://doi.org/10.3961/jpmph.21.478
https://doi.org/10.3961/jpmph.21.478
https://doi.org/10.3389/fpubh.2022.848370
https://doi.org/10.1007/s10803-019-04255-y
https://doi.org/10.1007/s10803-019-04255-y
https://doi.org/10.1177/1087054719864632
https://doi.org/10.1186/s40337-021-00385-w
https://doi.org/10.1186/s40337-021-00385-w
https://doi.org/10.1016/j.psc.2008.01.004
https://doi.org/10.1186/s12889-022-12498-1
https://doi.org/10.1186/s12889-022-12498-1
https://www.index.go.kr/unify/idx-info.do?idxCd=4226
https://www.index.go.kr/unify/idx-info.do?idxCd=4226
https://stats.oecd.org/Index.aspx?ThemeTreeId=9
https://stats.oecd.org/Index.aspx?ThemeTreeId=9
https://doi.org/10.1136/ebmental-2020-300155
https://doi.org/10.1136/ebmental-2020-300155
https://doi.org/10.1001/jama.2020.21753
https://doi.org/10.1001/jama.2020.21753
https://doi.org/10.1017/s1041610211000263
https://doi.org/10.1017/s1041610211000263
https://doi.org/10.1186/s12889-020-8339-z
https://doi.org/10.1186/s12889-020-8339-z

	A brief report of the economic burden and epidemiological finding of suicide attempts among the older adults in Korea from 2007 to 2021
	Abstract
	Introduction
	Methods
	Data sources
	Case definition
	Estimation of economic burden

	Results
	Descriptive characteristics of the study participants
	Economic burden of suicide attempts
	Economic burden of suicide attempts classified by ICD-10

	Discussion
	Conclusions
	References


