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Objective Postdischarge case management for self-harm or suicide attempters often fails; there-
fore, this study aimed to investigate the effects of mobile messenger counseling (MMC) on the 
postdischarge case management results among this patient group. 

Methods A retrospective analysis was done with data collected from March 2015 to February 
2020 that included self-harm or suicide attempters who had visited a Korean emergency depart-
ment and were discharged. If patients consented, postdischarge case management and MMC 
were conducted from March 2017. The primary outcome was the rate of successful case man-
agement, which reflects the patients either connecting to a local psychiatric healthcare center 
or undergoing a follow-up at a neuropsychiatric outpatient department at least once following 
discharge. Using univariate and multivariate logistic regression analyses, we evaluated MMC’s 
effects on these patients’ postdischarge case management. 

Results Of 913 patients, 604 participated in this study. In terms of successful case management, 
the MMC group showed a significantly higher rate than the non-MMC one (28.3% vs. 16.1%, 
P=0.001). A multivariate analysis demonstrated that access to postdischarge MMC (odds ratio, 
2.149; 95% confidence interval, 1.357–3.403; P=0.001) and giving consent for case manage-
ment while in the emergency department were significantly associated with successful case 
management (odds ratio, 8.917; 95% confidence interval, 5.610–14.173; P<0.001).

Conclusion The use of MMC for self-harm or suicide attempters is associated with higher case 
management success rates by increasing their chances of connecting to a psychiatric healthcare 
center or a neuropsychiatric outpatient department.
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INTRODUCTION

Out of 6 million emergency department (ED) patients of South 
Korea, 33,451 were those who had attempted self-harm or sui-
cide in 2018.1 As such, they accounted for 0.56% of the total ED 
patients, with this number showing an increasing trend in recent 
years. In 2019, 13,799 people killed themselves in South Korea, 
with it being noted that suicide was the leading cause of death 
in that year, particularly for those in their teens to their thirties.2 
In addition, social expenditure caused by suicides was estimated 
at 5.6 billion dollars.3

Suicide became a particularly notable social problem in South 
Korea in 2009; since then, the local psychiatric healthcare centers 
have been providing postdischarge case management, with 52 
selected hospitals conducting a national project to prevent self-
harm and suicide attempts, based on the number of cases coming 
into their EDs.4 As it is reported that postdischarge case manage-
ment for self-harm or suicide attempters reduces their reattempt 
rates, they are often advised to continue to undergo this follow-
up management by visiting their local neuropsychiatric outpa-
tient department (OPD) or by connecting to the local psychiatric 
healthcare center.5,6 Generally, because hospitalized self-harm or 
suicide attempters have a higher chance of coming into contact 
with physicians or social workers, they can often be fully man-
aged and interviewed through face-to-face counseling. However, 
following discharge, case management often ends in failure as 
only telephonic or home-visit counseling is possible, making it 
difficult to persuade people to cooperate and receive continuous 
case management.7

To overcome these limitations, we aimed to identify a method 
to increase postdischarge case management’s efficacy by using 
mobile messenger counseling (MMC) services. After taking into 
consideration the characteristics of mobile messengers that peo-
ple use ubiquitously and therefore feel familiar with, we investi-

What is already known
Suicide is a major social problem, and self-harm or suicide attempters have a higher tendency to reattempt and are 
more likely to succeed in the next suicide attempt. Therefore, it is important to manage self-harm or suicide attempters 
even after discharge, but postdischarge case management often ends in failure. 

What is new in the current study
We conducted a retrospective study to explore the effect of mobile messenger counseling on postdischarge case man-
agement. We found that the use of mobile messenger counseling for self-harm or suicide attempters is associated with 
higher post case management by increasing the chances of follow up with a local psychiatric healthcare center or a 
neuropsychiatric outpatient department.

gated the effects of MMC on the postdischarge case manage-
ment results for patients with suicide attempts or self-harm. 

METHODS

Study design and subjects
This was a retrospective analysis that investigated the period 
from March 2015 to February 2020 in a regional emergency cen-
ter in Korea. We compared the postdischarge case management 
outcomes of patient who attempted self-harm or suicide on 
whether or not they had used the MMC. This emergency medical 
center operates through the use of a dedicated medical team for 
patients who have attempted self-harm or suicide. This team 
consists of emergency physicians, psychiatrists, and social work-
ers as a part of a healthcare project entitled “Suicide prevention 
by enhancing Emergency Department based Post-suicide Attempt 
Case Management” that was created by the Korean Ministry of 
Health and Welfare. This study included patients who had visited 
this particular emergency medical center for self-harm or suicide 
attempts and who were then discharged from the ED. Those ad-
mitted to the hospital or those who could not use mobile mes-
sengers due to environmental factors such as imprisonment, were 
excluded. Additionally, any duplicated or incomplete data were 
excluded (Fig. 1). This study was approved by the institutional re-
view board of Kangdong Sacred Heart Hospital (KDIRB-No. 2018-
06-008). Informed consent was waived because of the retrospec-
tive nature of the study. 

Case management protocol using MMC 
Protocols were developed for self-harm or suicide attempters 
who had visited the ED. The protocols for this process were as 
follows: When a person visited the ED for these reasons, the 
emergency physicians performed the initial evaluation and medi-
cal treatment. Simultaneously, the psychiatrists and social work-
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ers would intervene in each case via psychiatric interviews and 
counseling. If the patient consented to undergo case manage-
ment, the social worker team then provided face-to-face or tele-
phonic counseling over four weeks, regardless of whether the pa-
tient was hospitalized or discharged. 

In addition, the postdischarge MMC was then added to the 
aforementioned protocol since March 2017. After the introduction 
of the MMC, regardless of whether consent was given to perform 
case management, patients were asked to undertake the postdis-
charge MMC. For patients who agreed to receive MMC, while 
considering all relevant privacy and security regulations, the social 
worker team created a one-to-one closed chat room for the coun-
seling of each patient using KakaoTalk mobile messenger (Kakao 
Corp., Seoul, Korea). These chat rooms aimed to enable communi-
cation with any patients who were reluctant to receive face-to-
face or telephonic counseling; they were open to text messages 
24/7 whenever the patient wanted to communicate and were 
then deleted after each person’s case management ended.

Data source and the outcome variables
We used the case management database of our hospital, which is 
collected annually for the national suicide prevention project. All 
final case management results are processed anonymously and 
are coded with a series of identifier numbers that are only known 
by the data management personnel in order to minimize any bias. 
The independent variables in this study were participants’ sex, 
age, self-harm or suicide attempt methods, whether patients 

consented to undergo case management or not, hospitalization, 
and postdischarge MMC. The age variable was categorized into 
three groups: underage (≤17 years), youth/young people (18–65 
years), and then middle-aged, elderly/senior, long-lived elderly 
(≥66 years).8 The types of self-harm or suicide were divided into 
seven categories using information from the International Classi-
fication of External Causes of Injuries.9 The primary outcome of 
concern was the successful case management rate, which reflects 
whether the patient connected with a local psychiatric health-
care center or underwent follow-up at a neuropsychiatric OPD at 
least once after discharge from the ED. 

Statistical analysis
We divided the patients into two groups: those who did not use 
MMC (the non-MMC group) and those that did use it (MMC 
group), and then compared the main outcome between them. All 
patients who visited the ED before the introduction of MMC were 
classified into the non-MMC group, with those who had visited 
the ED after the introduction of MMC then being classified into 
one of two groups (the non-MMC vs. the MMC group) based on 
if they gave consent to undergo MMC. All the categorical vari-
ables were expressed as frequencies and percentages, while con-
tinuous variables were expressed as median values and quartiles. 
Parametric methods, such as an independent t-test or chi-square 
tests, were used if normality was satisfied. If not, non-parametric 
methods, such as a Mann-Whitney U-test or chi-square tests, 
were used.

Moreover, we analyzed the outcome according to the indepen-
dent variables in the univariate analysis. Thereafter, a multivariate 
logistic regression analysis, with the backward elimination meth-
od, was performed to evaluate the effects of MMC; specifically, 
whether it influences the successful case management or not of 
these patients after adjusting for other confounders. Successful 
case management was set as the dependent variable, while sex, 
age, self-harm/suicide methods, postdischarge MMC, and con-
sent to undergo case management given while in the ED were all 
set as the covariates. To determine whether the logistic model fits 
the data, we calculated the Hosmer-Lemeshow goodness of fit. 
The results were calculated as odds ratios (ORs) and 95% confi-
dence intervals (CIs). For all statistical analyses, PASW Statistics 
ver. 18.0 (SPSS Inc., Chicago, IL, USA) was used, with the statisti-
cal significance level being defined as P<0.05.

RESULTS

A total of 913 self-harm or suicide attempters visited the emer-
gency medical center from March 2015 to February 2020. After 

Fig. 1. Flowchart of the study sample. ED, emergency department. MMC, 
mobile messenger counseling.

604 Eligible patients

304 Subjects
without mobile 

messenger 
counseling

(non-MMC group)

300 Subjects
with mobile 
messenger 
counseling

(MMC group)

309 Excluded subjects 
   294 �Subjects admitted to hospital
       9 �Environmental factors  

   (e.g., imprisonment)
       6 �Incomplete, duplicated data, etc.

913 Enrolled patients  
with self-harm or suicide 

attempts in the ED
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excluding 309 people, 604 were then included in this study. The 
reasons for the exclusions were because 294 were admitted to 
the hospital; nine could not use mobile messengers due to rea-
sons such as imprisonment; and, finally, six were excluded due to 
either incomplete or duplicated data, etc. This resulted in 304 
people being in the non-MMC group and 300 people in the MMC 
group (Fig. 1).

There was a statistical difference found in the number of fe-
males between the non-MMC and MMC groups (66.1% vs. 76.3%, 
P=0.006). The median age and interquartile range was 38.7 years 
(25.0–50.3) in the non-MMC group and 44.0 years (20.0–46.8) in 
the MMC group. The median age was higher in the latter, with 
there being a statistical difference found between the two groups 
in this variable (P<0.001). Moreover, there was a statistical dif-
ference found in the age groups, resulting in 17 underage (5.6%), 
268 young people (88.2%), and 19 elderly/senior (6.2%) people in 
the non-MMC group, and 35 underage (11.7%), 253 young peo-
ple (84.3%), 12 elderly/senior (4.0%) people in the MMC group 
(P=0.016). Types of self-harm or suicide methods in the non-
MMC group were as follows: 129 cases (42.4%) involving poison-
ing, 123 cases (40.5%) involving cutting/piercing/stabbing, 14 
cases (4.6%) involving hanging/strangling, 13 cases (4.3%) in-
volving drowning/near-drowning/submersion, 13 cases (4.3%) 
involving smoke inhalation, and nine cases (3.0%) involving fall-
ing/jumping. The methods utilized in the MMC group were as fol-
lows: 150 cases (50.0%) involving poisoning, 126 cases (42.0%) 

involving cutting/piercing/stabbing, six cases (2.0%) involving 
hanging/strangling, four cases (1.3%) involving drowning/near-
drowning/submersion, four cases (1.3%) involving smoke inhala-
tion, and nine cases (3.0%) involving falling/jumping. There was a 
statistical difference found between the two groups (P=0.018) in 
terms of their suicide methods. However, there was no significant 
difference observed between the two groups in their consent rates 
for undergoing primary case management (36.6% vs. 36.8%, 
P=0.968) (Table 1). 

The rate of patients who connected with their local psychiatric 
healthcare center showed a significant difference between the 
MMC and non-MMC groups (11.7% vs. 5.9%, P=0.013). Addi-
tionally, the MMC group showed a significantly higher rate of 
engaging in follow-ups at a neuropsychiatric OPD (25.0% vs. 
12.8%, P<0.001). In terms of successful case management, the 
MMC group again showed a significantly higher rate than did the 
non-MMC one (28.3% vs. 16.1%, P=0.001). 

In the univariate analysis, the rate of female patients in the suc-
cess group showed statistically higher (80.6% vs. 68.5%, P=0.006), 
and those of the 18–65 age patients showed lower than the oth-
er group (76.9% vs. 88.9%, P=0.027), both showed statistically 
higher success rates than did the other groups. Conversely, there 
was no significant difference observed among the various self-
harm or suicide methods utilized (P=0.753). The postdischarge 

Table 1. Basic characteristics of the self-harm or suicide attempt pa-
tients (n=604)			 

Non-MMC 
group 

(n=304)

MMC group 
(n=300)

P-value

Sex, female 201 (66.1) 229 (76.3) 0.006

Age (yr) 38.7 (25.0–50.3) 44.0 (20.0–46.8) <0.001

Age group (yr) 0.016

≤17 17 (5.6) 35 (11.7)

18–65 268 (88.2) 253 (84.3)

≥66 19 (6.2) 12 (4.0)

Self-harm or suicide methods 0.018

Poisoning 129 (42.4) 150 (50.0)

Cut/pierce/stabbing 123 (40.5) 126 (42.0)

Hanging/strangling 14 (4.6) 6 (2.0)

Drowning/submersion 13 (4.3) 4 (1.3)

Smoke inhalation 13 (4.3) 4 (1.3)

Falling/jumping 9 (3.0) 9 (3.0)

Other specified mechanism 3 (1.0) 1 (0.3)

Consent to case management in ED 111 (36.6) 110 (36.8) 0.968

Values are presented as number (%) or median (interquartile range).		
MMC, mobile messenger counseling; ED, emergency department.

Table 2. Univariate analysis of the self-harm or suicide attempt patients 
in terms of successful case management (n=604)

No success
(n=470)

Success 
(n=134)

P-value

Sex, Female 322 (68.5) 108 (80.6) 0.006

Age (yr)

≤17 30 (6.4) 22 (16.4) 0.027

18–65 418 (88.9) 103 (76.9)

≥66 22 (4.7) 9 (6.7)

Self-harm or suicide methods

Poisoning 206 (43.8) 73 (54.5) 0.753

Cut/pierce/stabbing 204 (43.4) 45 (33.6)

Hanging/strangling 15 (3.2) 5 (3.7)

Drowning/submersion 15 (3.2) 2 (1.5)

Smoke inhalation 15 (3.2) 2 (1.5)

Falling/jumping 12 (2.6) 6 (4.5)

Other specified mechanism 3 (0.6) 1 (0.7)

Postdischarge MMC

No 255 (54.3) 49 (36.6) <0.001

Yes 215 (45.7) 85 (63.4)

Consent to case management in ED

No 347 (74.1) 34 (25.4) <0.001

Yes 121 (25.9) 100 (74.6)

Values are presented as numbers (%).			 
MMC, mobile messenger counseling; ED, emergency department.
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MMC and consent given to undergo case management while in 
the ED showed a statistically significant difference in terms of 
successful case management (63.4% vs. 45.7%, P<0.001 and 
74.6% vs. 25.9%, P<0.001, respectively) (Table 2). In the multi-
variate analysis, age and self-harm or suicide methods did not 
show any significant difference between the two groups (P=0.053 
and P=0.812). However, the multivariate analysis did demonstrate 
that being female (OR, 2.168; 95% CI, 1.250–3.761; P=0.006), 
receiving postdischarge MMC (OR, 2.149; 95% CI, 1.357–3.403; 
P=0.001), and giving one’s consent to undergo case manage-
ment in the ED all showed statistically significant differences be-
tween the two groups (OR, 8.917; 95% CI, 5.610–14.173; P<0.001) 
(Table 3). The Hosmer-Lemeshow goodness-of-fit test was 0.332. 

DISCUSSION

The MMC group included higher numbers of females, younger in-
dividuals, and patients who had attempted self-harm or suicide 
by poisoning. The most influential factor associated with success-
ful case management was whether the patients had consented to 
undergo case management while in ED (OR, 8.917; 95% CI, 5.610–
14.173; P<0.001). However, if the patients did consent to case 
management while within the ED, this might mean that they 
were more open-minded to receiving counseling in the first place, 
meaning that the results could have been natural. Therefore, post-
discharge MMC is likely a clinically significant factor for ensuring 
favorable clinical and treatment outcomes (OR, 2.149; 95% CI, 
1.357–3.403; P=0.001). 

It is known that self-harm or suicide attempts pose a serious 

threat to life and are highly likely to be accompanied by other se-
rious psychiatric problems.10 Additionally, because most self-harm 
or suicide attempters visit EDs for treatment, these events should 
be considered psychiatric emergencies requiring immediate inter-
vention from psychiatrists, in addition to medical treatments from 
emergency physicians.11-14 Even after discharge from the ED, if 
self-harm or suicide attempters are unable to resolve their living 
situations or psychiatric problems, they may engage in reattempts. 
Because self-harm or suicide attempters have a higher tendency 
of reattempting suicide and are more likely to succeed in their 
next attempt,14 many studies have been conducted aimed at re-
ducing the suicide attempt rate, as well as to identify factors that 
affect it.5,6,15-17 A previous study found that there was a decreased 
reattempt rate within six months when patients had visited a 
neuropsychiatric OPD.5,6 Similarly, another study conducted in 
2012 reported that continuous case management of suicide or 
self-harm attempters, through connecting them to local psychi-
atric healthcare centers, could reduce their reattempt rate.5,6 
However, in general, as a very low percentage of these patients, 
especially those who have been discharged, usually agree to case 
management in the ED, the effect of these interventions is limit-
ed in practice. Although it may vary depending on each study, 
most researches reported that 5.4% to 20.2% of patients were 
connected to local psychiatric healthcare centers.5,15,16 Another 
study reported that 35.1% of self-harm or suicide attempters re-
visited neuropsychiatric OPDs.17 In this study, consistent with 
previous research, only 8.7% (53/604) and 18.9% (114/604) (Table 
4) of patients continued treatment through either connecting to 
local psychiatric healthcare centers or a follow-up to neuropsy-

Table 3. Multivariate analysis of the self-harm or suicide attempt patients in terms of successful case management (n=604)

Variable Crude OR 95% CI P-value Adjusted OR 95% CI P-value

Sex, femalea) 1.909 1.193–3.056 0.007 2.168 1.250–3.761 0.006

Age group (yr)a) 0.001 0.053

≤17 - - - - - -

18–65 0.336 0.186–0.607 <0.001 0.473 0.232–0.966 0.040

≥66 0.558 0.216–1.444 0.229 0.914 0.285–2.932 0.880

Self-harm/suicide methods 0.215 0.812

Poisoning - - - - - -

Cut/pierce/stabbing 0.622 0.409–0.946 0.027 0.681 0.418–1.111 0.124

Hanging/strangling 0.941 0.330–2.679 0.909 1.001 0.311–3.221 0.999

Drowning/submersion 0.376 0.084–1.685 0.201 0.715 0.138–3.713 0.690

Smoke inhalation 0.376 0.084–1.685 0.201 0.953 0.184–4.925 0.954

Falling/jumping 1.411 0.511–3.896 0.506 1.235 0.379–4.024 0.726

Other mechanism 0.941 0.096–9.186 0.958 0.619 0.052–7.293 0.703

Postdischarge MMCa) 2.057 1.385–3.056 <0.001 2.149 1.357–3.403 0.001

Consent to case management in EDa) 8.483 5.460–13.180 <0.001 8.917 5.610–14.173 <0.001

MMC, mobile messenger counseling; OR, odds ratio; CI, confidence interval; ED, emergency department.						    
a)Variables selected via the backward elimination method.
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chiatric OPD, respectively. Therefore, it is important to encourage 
patients to continue treatment at a local psychiatric healthcare 
center or through visiting a neuropsychiatric OPD; however, there 
has not been much interest shown in this approach within the 
field of emergency medicine yet. 

As the number of smartphone users is increasing, mobile com-
mercialization has spread to the medical field as well, with the 
development of more than 325,000 health-based applications in 
the United States alone.18 Recent studies have reported on mobile 
applications’ effectiveness in reducing depression and psychologi-
cal distress.19 In addition to mobile applications, communication 
through mobile messengers is widely conducted in people’s daily 
lives. One survey conducted in South Korea showed that the fre-
quency of using mobile messengers as a simple communication 
tool accounted for 44.9%, which by far surpassed phone calls 
(38.1%) or text messages (17.0%).20 Smartphone users prefer mo-
bile messengers because of their convenience, familiarity, and de-
creased psychological burden. These advantages give users great-
er initiatives in self-expression and in the formation of their so-
cial relations, thus positively influencing their relationships and 
thereby providing them with a greater sense of happiness. Through 
permanently open chat rooms, people can maintain constant so-
cial relations, communicate whenever they want, and express them-
selves more effectively through the use of various emoticons and 
media such as photos.21,22 Considering these characteristics of 
mobile messengers, this study investigated the effect of mobile 
messengers as a counseling tool for self-harm or suicide attempt-
ers following discharge from the ED. According to our findings, 
the addition of mobile messenger apps in counseling results in a 
significantly higher case management success rate, which may 
be ascribed to the aforementioned characteristics of mobile mes-
sengers as a communication tool.23,24 Given this, if emergency 
physicians are able to conduct case management using mobile 
messengers, and they recommend using it to their patients, it can 

improve case management success rates following discharge by 
maintaining a minimal window of communication.

This study does possess a few limitations. First, it was a small-
sized study conducted at a single hospital in Korea. Because it is 
impossible to include the characteristics of the patient group 
completely, and due to the possible impacts of regional and social 
environments, it might be difficult to generalize these results. It is 
especially challenging to adjust variables such as patients’ socio-
economic levels and their histories of psychiatric illnesses. Addi-
tionally, although this study noted that the logistic regression 
model fit the data well, its ability to predict the dependent vari-
able using the independent variables was relatively low (R2 =  
0.313). This means that many uninvestigated variables could have 
been affecting the success of the case management; further 
studies are therefore needed in this regard. Moreover, unmeasur-
able confounders, such as the social workers’ improved compe-
tencies over time and their expectations of achieving better out-
comes by utilizing the MMC, could not be assessed in this re-
search. Despite the introduction of the MMC, the experiences of 
the elderly group, who were unfamiliar with smartphone use, as 
well as people who were unable to use it for various reasons, 
might have been excluded in this study. Furthermore, because the 
data covered only whether the MMC was performed or not, the 
difference in each patient’s response and participation level could 
not be considered. As this study compared only the patients’ case 
management success rates, it is difficult to ascertain whether the 
MMC could ultimately decrease future suicide or self-harm reat-
tempt rates. In the future, large-scale multicenter prospective 
studies are needed to evaluate the effects of the MMC for dis-
charged patients.

In conclusion, we found that the use of mobile messengers for 
counseling self-harm or suicide attempters leads to higher case 
management success rates by increasing their likelihood of con-
necting to a local psychiatric healthcare center or a neuropsychi-
atric OPD. It is believed that if emergency physicians, psychia-
trists, and social services workers make efforts to continue com-
municating with patients through mobile messengers following 
discharge, these apps can be used as an effective alternative 
treatment method to reduce patients reattempting self-harm or 
suicidal behaviors. 
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Table 4. Comparison of the two groups according to the presence of 
postdischarge mobile messenger counseling (n=604)

Non-MMC group 
(n=304)

MMC group 
(n=300)

P-value

Connecting to local 
community center

18 (5.9) 35 (11.7) 0.013

Follow-up to 
neuropsychiatric OPD

39 (12.8) 75 (25.0) <0.001

Successful case 
managementa)

49 (16.1) 85 (28.3) 0.001

Values are presented as numbers (%). 			 
MMC, mobile messenger counseling; OPD, outpatient department.		
a)Successful case management means the number of cases that were transferred to 
a local community center or engaged in a follow-up at a neuropsychiatric OPD. 
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