J Korean Med Sci. 2022 Aug 8;37(31):e245
https://doi.org/10.3346/jkms.20922.37.6245
eISSN 1598-6357-pISSN 1011-8934

JKMS

Original Article

Emergency & Critical Care
Medicine

‘ '.) Check for updates ‘

National Implementation of
Emergency Department-Based Follow-
up Program for Suicidal Attempts

Tae Han Kim ©,"? Kyoung Jun Song (»,"? Sang Do Shin ,>* Ki Jeong Hong (»,**
and Jung Kyu Lee ® *

'Department of Emergency Medicine, Seoul Metropolitan Government-Seoul National University Boramae
Medical Center, Seoul, Korea

?Laboratory of Emergency Medical Services, Seoul National University Hospital Biomedical Research
Institute, Seoul, Korea

3Department of Emergency Medicine, Seoul National University College of Medicine and Hospital, Seoul,
Korea

“Ministry of Health and Welfare, Sejong, Korea

Received: Mar 7, 2022
Accepted: Jul 4, 2022
Published online: Jul 28, 2022

Address for Correspondence:

Kyoung Jun Song, MD, PhD

Department of Emergency Medicine, Seoul
National University Boramae Medical Center,
20 Boramae-ro 5-gil, Dongjak-gu, Seoul 07061,
Korea.

Email: skciva@gmail.com

© 2022 The Korean Academy of Medical
Sciences.

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Tae Han Kim
https://orcid.org/0000-0003-3855-081X
Kyoung Jun Song
https://orcid.org/0000-0002-0027-6352
Sang Do Shin
https://orcid.org/0000-0003-4953-2916
Ki Jeong Hong
https://orcid.org/0000-0003-3334-817X
Jung Kyu Lee
https://orcid.org/0000-0002-6084-9183

Funding
This study was supported by Korea Ministry of
Health and Welfare in 2019.

https://jkms.org

ABSTRACT

Background: Death by suicide is a major public health problem. To provide multidisciplinary
support to patients who attempted suicide, emergency department (ED)-based psychiatric
screening and intervention programs were offered. We traced the long-term survival
outcome of patients visiting the ED after suicide attempts using the national death certificate
registration database.

Methods: A retrospective observational study was conducted using a database of patients
from “Psychiatric Crisis Response Centers” (PCRC) of 27 EDs between January 2013 and
August 2015. Patients who visited the ED after attempting suicide were screened and
interviewed by social workers from the PCRC. The database was merged with the national
death certificate database to trace the death and cause of death of the patients until
December 2018. The characteristics and outcomes were compared based on the patient’s
compliance with the follow-up case management program.

Results: Of the 12,544 interviewed patients, the data of 9,587 patients were successfully
matched with data from the death certificate database. Death by suicide was higher in the
noncompliance group (4.5% vs. 12.4%, P < 0.001); however, death caused by factors other
than suicide did not differ between groups (4.8% vs. 4.9%, P= 0.906).

Conclusion: Suicide resulted in a lower long-term mortality rate among patients who
complied with the follow-up case management session in the ED-based brief psychiatric
intervention and follow-up program.

Keywords: Psychiatric Intervention; Suicide; Survival Outcome

INTRODUCTION

Death by suicide is a major public health problem that affects not only the patients
themselves but also their family members and surrounding relationships.1,2 As the rate
of suicide has increased over the years, emergency department (ED) visit-related suicidal
attempts have also increased.3-5
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The ED often serves as a gatekeeper of public health safety nets in terms of screening and
providing brief intervention for patients with social and medical public health problems.
Various programs have been introduced to obtain better outcomes for patients visiting the ED
after suicide attempts by linking the patient to psychiatric management and follow up beyond
the ED.5-8 In Korea, an ED-based brief psychiatric intervention and follow-up program

were implemented from 2013 until the present day.? However, the preventive effect of such
programs on long-term outcomes has not been previously studied or reported.

In this retrospective analysis, we traced the long-term survival outcome and the cause of
death of patients visiting the ED after unsuccessful suicide attempts using the national

death certificate registration database. We also compared the outcome of patients based on
compliance with ED-based psychiatric intervention programs to evaluate the effectiveness of
the program.

METHODS

Study design and purpose

This study is a retrospective observational study. The purpose of the study was to investigate
the survival outcome of patients visiting the ED after suicide attempts according to
compliance with ED-based psychiatric screening and brief intervention programs.

Study setting

In Korea, an ED-based psychiatric screening and intervention program for suicide attempts
or self-harm injury was initiated in 2013. This program was funded by the Korea Suicide
Prevention Center (KSPC) under the Department of Health and Welfare in Korea.9 EDs
participating in the program are designated “Psychiatric Crisis Response Centers” (PCRC) by
the KSPC. PCRCs are funded to hire 1-3 social workers to operate the program in their ED.
Most centers are operated in a 2-shift system (day/evening) and are not operational during
nighttime. The operation hours and process differ for each PCRC. Currently in 2022, 60
PCRCs are operated throughout the nation.10

ED-based screening and intervention program

During the PCRC operation hours, a social worker on duty screens the list of patients
visiting the ED for enrollment in the program. The social worker visits possible candidates
of the program for a face-to-face interview. After interviewing the patient, the social

worker explains the follow-up program. If the patient agrees to participate in the program,
informed consent is completed before ED discharge for hospital admission and transfer

to another hospital or home discharge. For patients who agreed to join the program, the
social workers proceed with case management sessions during the next few weeks of ED
discharge. During the case management sessions, the social worker asks about the patient’s
well-being, compliance with the medication, outpatient clinic schedules, etc. The social
worker also makes inquiries regarding the social needs of the patient and helps them with
needs, such as paperwork. Additionally, the patient’s information was transferred to a local
community mental health center, where the patient could be followed up routinely after case
management by local social workers. Case management is typically performed in 4 sessions,
either by face-to-face or telephone interviews based on the patient’s preference.
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Study population

Patients visiting 27 ED PCRCs from January 2013 to August 2015 with chief complaints resulting
from suicidal attempts during the operation hour were enrolled. The patients were divided into
2 groups according to agreement to participate in the follow-up case management program.
Patients who were screened as possible candidates of the program but could not be reached by
the social worker or patients denied meeting the social worker even for the initial process of
program explanation and asking for the informed consent were excluded.

Database

For all possible candidates of the intervention program, the social workers collect general
information and complete the standard PCRC registry. The completed registry from each
PCRC was transmitted to the KSPC headquarters for gathering and processing. For research
purposes, the KSPC sent the registry database to Statistic Korea,1 where all official national
statics data in Korea are processed and handled. The PCRC registry was then merged with
the National Death Certificate database in Statistics Korea and sent back to the PCRC for
research purposes after eliminating personal identifiable information for privacy issues.
The merged database only contains information regarding the number of case management
sessions and dates and causes of death if the patient died during the observational period
(January 2013 to December 2018). Because personal identifiable information was eliminated
in the merged dataset, it could not be reattached to the original PCRC registry database,
and detailed demographics were analyzed based on the death of the patient during the
observational period.

Variables and outcome measurements

The PCRC registry contains demographic characteristics (age, sex, occupation, companion to
ED visit, marital status, health insurance), information regarding suicide attempts (methods,
place, any previous suicide attempt, alcohol consumption before event), psychiatric
consultation, psychiatric diagnosis in ED and information regarding case management
(number of case management sessions).

The database that was obtained upon merger with the national death certificate
database contains only 3 variables, including the number of case intervention sessions
and information regarding the death of the patient (date of death and cause of death in
International Classification of Diseases [ICD]-10 code) if the patient was reported to die
during the observation period.

The outcome measure in the study was death caused by suicide during the observation
period. We defined death caused by suicide if the ICD code for cause of death included an
ICD-10 code corresponding to suicide attempts 2, such as self-harming, poisoning and
hanging (Table 1).

Table 1. List of ICD-10 codes that correspond to suicide attempt

Code Description

X60-X84 Intentional self-harm

T36-T50 Poisoning by drugs, medicaments and biological substances
T51-T65 Toxic effects of substances chiefly nonmedicinal as to source
T71 Asphyxiation

T75.1 Drowning and nonfatal submersion

ICD-10 = International Classification of Diseases, Tenth Edition.
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Statistical analysis

Basic characteristics of the study population were described and compared according to
compliance with the follow-up program. Categorical variables were compared with the

¥’ test, and continuous variables were compared with Student’s t-test. Unadjusted crude
mortality rate by suicide according to the number of case management sessions participated
by the patient was plotted. All statistical analyses were performed using Stata ver. 16.1
(StataCorp, College Station, TX, USA).

Ethics statement
This study was reviewed by the Institutional Review Board (IRB) of the investigator’s hospital,
and informed consent was waived (IRB No. 07-2021-15).

RESULTS

During the study period, 12,544 patients who visited the ED after suicide attempts in 27
hospitals during the study period were enrolled. The demographic characteristics of the
initially enrolled patients are summarized in Table 2. Among the total population, 5,455
(43.5%) participated in at least one case management session after discharge from the ED
(Fig. 1). No significant differences in age or sex were noted between the two groups. The
most frequent method of suicide attempt was ingestion of sedative/antidepressant/hypnotics

Table 2. Demographic characteristics of patients enrolled in the study based on compliance with the program

Characteristics Total Compliant to Noncompliant to Pvalue

case management  case management

Total 12,544 (100.0) 5,455 (100.0) 7,089 (100.0)

Year <0.001
2013 1,617 (12.9) 741 (13.6) 876 (12.4)

2014 6,582 (52.5) 2,946 (54.0) 3,636 (51.3)
2015 4,945 (33.8) 1,768 (32.4) 9,577 (36.4)

Age, yr 44.9+18.2 44,6 +18.2 45.1+18.9 0.121
<18 726 (5.8) 360 (6.6) 366 (5.2) 0.004
>19and < 45 5,788 (46.2) 2,482 (45.5) 3,306 (46.7)
> 45and < 65 3,989 (31.8) 1,750 (32.1) 2,239 (31.6)
> 65 years 2,037 (16.2) 863 (15.8) 1,174 (16.6)

Sex
Male 5,592 (44.6) 2,405 (44.1) 3,187 (45.0) 0.332

Method of suicide attempt (multiple choice) <0.001
Pain killer 877 (7.0) 405 (7.4) 472 (6.7)

Sedative, anti-depressant, hypnotics 4,149 (33.1) 2,030 (37.2) 2,119 (29.9)
Pesticide, herbicide 2,123 (16.9) 949 (17.4) 1,174 (16.6)
Other toxin, chemical ingestion 1,452 (11.6) 576 (10.6) 876 (12.4)
Gas inhalation including CO 1,319 (10.5) 663 (12.2) 656 (9.3)
Hanging 859 (6.8) 255 (4.7) 604 (8.5)
Drowning 75 (0.6) 23 (0.4) 52(0.7)
Stabbing, laceration 1,955 (15.6) 744 (13.6) 1,211 (17.1)
Fall 381 (3.0) 127 (2.3) 954 (3.6)
Others 219 (1.7) 80 (1.5) 139 (2.0)

Place of suicide attempt <0.001

Residential area 7,801 (62.2) 3,772 (69.1) 4,029 (56.8)
Other indoor 715 (5.7) 348 (6.4) 367 (5.2)
Car 391 (3.1) 192 (3.5) 199 (2.8)
outdoor 375 (3.0) 163 (3.0) 212 (3.0)

Unknown or refused to answer 3,262 (26.0) 980 (18.0) 2,282 (32.2)
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Table 2. (Continued) Demographic characteristics of patients enrolled in the study based on compliance with the program

Characteristics Total Compliant to Noncompliant to P value
case management  case management
Companion to ED visit <0.001
Alone 2,044 (16.3) 787 (14.4) 1,257 (17.7)
Family member 6,668 (53.2) 3,356 (61.5) 3,312 (46.7)
Friend, colleague 733 (5.8) 358 (6.6) 375 (5.3)
Police, social workers, bystanders 4928 (3.4) 145 (2.7) 283 (4.0)
Unknown or refused to answer 2,671 (21.3) 809 (14.8) 1,862 (26.3)
Occupation <0.001
Employed 2,686 (21.4) 1,550 (28.4) 1,136 (16.0)
Student 900 (7.2) 502 (9.2) 398 (5.6)
Housewife 1,206 (9.6) 666 (12.2) 540 (7.6)
Unemployed 3,359 (26.8) 1,800 (33.0) 1,559 (22.0)
Unknown or refused to answer 4,393 (35.0) 937 (17.2) 3,456 (48.8)
Health insurance <0.001
National health insurance 9,335 (74.4) 4,205 (77.1) 5,130 (72.4)
Medical aid 1,008 (8.0) 486 (8.9) 529 (7.4)
No insurance 1,282 (10.2) 484 (8.9) 798 (11.3)
Unknown 919 (7.3) 280 (5.1) 639 (9.0)
Marital status <0.001
Never married 3,016 (24.0) 1,554 (28.5) 1,462 (20.6)
Currently married 4,798 (38.2) 2,387 (43.8) 2,411 (34.0)
Divorced or separated 1,145 (9.1) 681 (12.5) 464 (6.5)
Widowed 566 (4.5) 290 (5.3) 276 (3.9)
Unknown or refused to answer 3,019 (24.1) 543 (10.0) 2,476 (34.9)
Previous suicide attempt <0.001
Yes 2,967 (23.7) 1,621 (29.7) 1,346 (19.0)
No 5,337 (42.5) 2,017 (37.0) 2,520 (35.5)
Unknown or refused to answer 4,240 (33.8) 1,017 (18.6) 3,223 (45.5)
Alcohol consumption before event <0.001
Yes 5,309 (42.3) 2,594 (47.6) 2,715 (38.3)
No 4,078 (32.5) 2,073 (38.0) 2,005 (28.3)
Unknown or refused to answer 3,157 (25.2) 788 (14.4) 2,369 (33.4)
Psychiatric consultation in ED <0.001
Consulted 7,814 (62.3) 4,297 (78.8) 3,517 (49.6)
Refused by patient 2,574 (20.5) 806 (14.8) 1,768 (24.9)
Not consulted by emergency physician 904 (7.2) 219 (4.0) 685 (9.7)
Consult unavailable due to patient condition or patient’s disappearance 1,159 (9.2) 115 (2.1) 1,044 (14.7)
Unknown/missing 93(0.7) 18 (0.3) 75(1.1)
Psychiatric diagnosis in ED (multiple choice) <0.001
Anxiety disorder 277 (2.2) 157 (2.9) 120 (1.7)
Major depressive disorder 5,817 (46.4) 3,313 (60.7) 2,504 (35.3)
Bipolar disorder 507 (4.0) 254 (4.7) 253 (3.6)
Schizophrenia 398 (3.2) 191 (3.5) 207 (2.9)
Substance abuse 621 (5.0) 322 (5.9) 299 (4.2)
Adjustment disorder 1,241 (9.9) 650 (11.9) 591 (8.3)
Personality disorder 325 (2.6) 184 (3.4) 141 (2.0)
Psychiatric diagnosis could not be made or not mentioned 4,193 (33.4) 971 (17.8) 3,222 (45.5)

Values are presented as number (%) or mean + standard deviation.
ED = emergency department.

in both groups. (37.2% in the compliance group and 29.9% in the noncompliance group)
Proportion of patient who visited ED alone was higher in the non-compliance group (17.7%
vs. 14.4%) and proportion of patients who refused psychiatric consultation in ED was also
higher in the non-compliance group (24.9% vs. 14.8%).

The total rate of death and rate of death according to the cause are shown in Table 3. All-

cause mortality was significantly higher in the noncompliance group. (9.3% vs. 17.3%, P <
0.001). Death by suicide was also higher in the noncompliance group (4.5% vs. 12.4%, P <
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Fig. 1. Process of study enrollment.

Table 3. Long-term survival outcome of patients based on program compliance

Outcome Total Compliant to Noncompliant to Pvalue
case management case management
Total 9,587 (100.0) 3,736 (100.0) 5,851 (100.0)
Death by all cause 1,358 (14.2) 347 (9.3) 1,011 (17.3) <0.001
Death by suicide 893 (9.3) 167 (4.5) 726 (12.4) <0.001
Death by anything other than suicide 465 (4.9) 180 (4.8) 285 (4.9) 0.906
Values are presented as number (%o).
6,000 - L 12
B No. of patients
g —e— Death by suicide L 10
5 --@-- Death by non-suicide °
c 4,000 - g °.
c -
2 | . e 6 2
E | T e N 3
E 20001 . @ e N T L4 g
o
& -2
0 - -0

No. of case management sessions

Fig. 2. Mortality rate by cause of death based on the number of case management sessions.

0.001); however, death caused by factors other than suicide did not different between groups.
(4.8% vs. 4.9%, P=0.906). The mortality rate by suicide based on the number of case
management sessions that the patients participated in is shown in Fig. 2.
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DISCUSSION

The results of our retrospective analysis showed that the mortality rate was lower in patients
who complied with the ED-based psychiatric brief intervention and follow-up program.
Previous studies have reported the effectiveness of the ED-based psychiatric intervention
program,6-8,1215 however, most of the studies reported short-term outcomes of the program.
We believe our study is the first to show the long-term outcomes of ED-based psychiatric
intervention programs for patients visiting EDs after suicide attempts. Based on our results,
we suggest that ED-based psychiatric intervention programs are an effective intervention to
reduce death from suicide and should be expanded to more EDs around the country.

ED is an important place for public health interventions. Especially for patients attempting
suicide and self-harming injury, the ED could be a starting point for public intervention
programs that could be continued for community service, as noted in our study. In our
program, the social workers are recommended to proceed 4 case management sessions
with the patient. During the case management sessions, the social workers provided social,
psychiatric and emotional support to the patients. The social workers check on the patient,
assessing their well-being after ED discharge and outpatient clinic appointments with their
primary psychiatric doctors, and they also connect them to community psychiatric support
centers for continued support in the community where they live. These types of support
during the vulnerable period after suicide attempt might prevent additional suicide attempts
and even death from suicide.

Proportion of lesser fatal suicidal methods such as drug ingestion was higher in the
compliance group whereas proportion of fatal suicidal methods such as fall and hanging was
higher in the noncompliance group. The reason for the difference in distribution of suicidal
attempt method might be a result of different level of patient’s aggressiveness. A retrospective
study showed drug poisoning was the most common suicidal method in failed suicidal
attempt, but it was the least common method of completed suicides.16 Patient with higher
level of aggressiveness who selected the more lethal method of suicidal attempt might less
compliance to the program and therefore eventually died from completed suicide.

Patient who attempts suicide or self-injury usually visits ED after the incidence, whether the
visit is voluntarily or unintentionally by other people. Therefore, ED staffs including doctors
and nurses often manage the patients with psychiatric issues.1” However, usually ED staffs
focus on the diagnosis and treatment of physical injury and show negative attitude to the
patients with psychiatric issues.18 To fulfill the unmet need of emotional and social support that
the ED staffs can not provide to the patient in a chaotic ED, strategic reinforcement with trained
social worker like PCRC program is needed. Based on our study results we believe expansion of
ED-based intervention program for psychiatric patients should be considered in more EDs.

In summary, patients who complied with follow-up case management sessions as part of

an ED-based brief psychiatric intervention and follow-up program showed lower long-term
mortality rates by suicide. Considering the growing volume of patients visiting EDs after
suicide attempts, expanding ED-based intervention programs and developing regionalization
strategies might decrease mortality from suicide.

Our study has a few limitations. To protect the personal information of the patients,
the database that was generated by merger with death certificate data included variables

https://doi.org/10.3346/jkms.2022.37.e245 7/9
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that were all censored except the number of case management sessions and the variables
regarding the death of the patient. Detailed analysis regarding the association between the
patient characteristics and the compliance to the program, as well as the timing of death and
follow-up period could not be performed because we could not match the initial database
with demographics to the merged database with death outcome. The increased mortality in
the noncompliance group was potentially exaggerated because it might have resulted from
the subacute complication of initial suicidal attempt during admission after ED discharge,
which cannot be identified in our database. Additionally, selection bias potentially occurred,
and the operation duration and enrollment process were not identical across PCRCs of 27
different hospital EDs. We could also not identify 2,957 patients (Fig. 1) whose data did not
merge with the national death certificate database. We believe that mistakes made during
the recording of personal security numbers might be the main cause of the inability to
match; however, we could not analyze the distribution of excluded patients due to censoring.
Additionally in noncompliance group, there were many variables marked as “Unknown or
refused to answer” (Table 2). Although our primary population were patient who underwent
initial interview process with the social worker, larger proportion of noncompliance group
refused or did not answer to basic interview questions causing significant proportion of
missing values in multiple variables. Lastly, the outcome measure (death by suicide) was
defined according to the ICD-10 code (Table 1). Although using T-codes for are usually

used for ED visits after suicide, some of the death with T-codes might not be death from
intentional injuries or suicide.

To overcome the listed limitations of our study, a prospective cohort study would be most ideal.
However, due to the nature of the population and disease entity, designing a prospective study
with informed consent to all eligible patients was practically impossible given the chaotic
nature of the ED. We believe our data processing and analysis was an acceptable alternative
method to show the effect of the program despite a few methodological limitations.

In conclusion, patients who complied with follow-up case management sessions as part of
an ED-based brief psychiatric intervention and follow-up program showed lower long-term
mortality rates by suicide. Considering the growing volume of patients visiting EDs after
suicide attempts, expanding ED-based intervention programs and developing regionalization
strategies might decrease mortality from suicide.
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