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Objective This study aimed to clarify the role of acute alcohol use and alcohol use disorder in individuals exhibiting suicidal behaviors,
including repetition of suicide attempt.

Methods Data pertaining to 691 suicide attempters who had visited an emergency center and had been followed-up from 2010 to 2015
were gathered. Participants were categorized into following three groups according to alcohol use pattern at the time of the suicide at-
tempt: 1) suicide attempters with neither alcohol use disorder nor acute alcohol consumption (NAU), 2) suicide attempters who had
used alcohol during the suicide attempt but did not have alcohol use disorder (AAU), and 3) suicide attempters with alcohol use disor-
der (AUD). Group comparisons and multivariate Cox proportional models for suicidal behavior were used for statistical analysis.

Results AUD have been shown to have lower lethality of suicide attempt but higher risk of suicide reattempts in the future. Further-
more, positive relationships between suicide reattempts and AUD persisted throughout the longer period than other groups.

Conclusion Suicide attempters with AUD should be considered a high-risk group for suicide reattempts in future, and this group

should be followed-up for a longer period with specialized care program.
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INTRODUCTION

Alcohol is one of the leading causes of the global burden of
disease, and alcohol use disorders (AUDs) are known to be a
major risk factor for suicide.! AUDs are the second most com-
mon psychiatric disorder among those exhibiting suicidal
behaviors worldwide, following major depression.” Further,
about 40% of patients with AUD have had at least one sui-
cide attempt at some point.> A large cohort study conducted
in Denmark indicated that suicide mortality was higher in
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patients with AUD than it was in any other psychiatric illness
(unadjusted hazard ratio: 7.98).* On the other hand, acute al-
cohol use(AAU) increases the risk of suicidal behavior, which
indicates that alcohol consumption at the time of suicide is not
merely a reflection of ongoing drinking problems.” Further,
about 37% (10-69%) of suicide decedents and 40% (10-73%)
of suicide attempters were found to have used alcohol at the
time of the suicide attempt.” Several studies have examined
the overlapping effect of AUD and AAU on suicide attempts.®
One previous study suggested that individuals attempting sui-
cide under the influence of alcohol were more likely to have
AUD (30-49%)” and other studies found that the rate of AAU
was higher in individuals with AUD in completed suicides
(69% vs. 23%)® and in suicide attempts (83% vs. 31%).” How-
ever, since the alcohol use patterns are often duplicated and it
is difficult to distinguish clearly, there are few studies that sep-
arately examine the effects of the AUD and AAU on suicidal
behavior.
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Risk of Suicide Reattempt Related to Alcohol Use

The suicide rate in Korea is the second highest among the
Organization for Economic Co-Operation and Development
(OECD) member countries, with 25.8 deaths per 100,000 peo-
ple, which is approximately 2.2 times higher than the OECD
average of 11.6 deaths per 100,000 people." Further, compared
to western countries and other Asian countries, the suicide
rates in Korea presented a sharper increase and stronger per-
sistence. In Korea, which has such a high suicide rate, the per
capita consumption of alcohol is 7.95 L, and the annual drink-
ing rate of adults is close to 77%, which is far above the world
average according to the WHO statistics published in 2014.
This unusual alcohol use rate might allow to suggest the pres-
ence of a strong association with the high suicide rates in Ko-
rea. Although controversy still exists with the alcohol use pat-
tern in relation to the risk factors for suicide reattempts, alcohol
use has been known to be associated with repeated suicide
attempts."! However, studies on the association between alco-
hol use pattern and suicide reattempts are lacking in Korea,
and very little is known about the effect of alcohol use in pro-
longed risk of suicide reattempt.

In these context, we aimed to outline the transient and pro-
longed effects of alcohol use patterns on suicide attempters.
The main objectives of the present study were: 1) to assess the
characteristics of suicidal behaviors according to alcohol use
patterns; 2) to compare the lethality and intent of suicide at-
tempters by alcohol use patterns; 3) to investigate the pro-
longed risks of repeated suicide attempts by alcohol use pat-
terns. To our knowledge, this is the first study to compare the
characteristics of suicidal behaviors within groups according
to non-overlapping patterns of alcohol use, using a Korean
sample who have both high rates of suicide and alcohol con-
sumption at the same time.

METHODS

Study sample

Study subjects were 1659 suicide attempters who visited
Gangwon Western Region Emergency Medical Center during
the 6-year period from March 1, 2010, to December 31, 2015.
A suicide attempt was defined as self-destructive behavior
with the intention of ending oneé’s life, leading to a patient’s ad-
mission to the emergency room.”” Data on 691 suicide at-
tempters were finally analyzed, excluding those who were
aged less than 18 years, were not available to evaluate alcohol
use history, and had refused the case management program
intervention (Figure 1). All subjects were fully informed about
the aims and methods of the study and the case management
program, and informed consent was obtained prior to partici-
pation.
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Baseline measures and assessment instruments

Sociodemographic characteristics

After physical assessment by an emergency department
physician, a psychiatric interview was conducted with all pa-
tients, including sociodemographic variables such as age,
gender, education level, marital status, religion, employment,
monthly income, medical illness, and smoking status.

Characteristics of presenting suicide behaviors

The characteristics of suicide behaviors presented were as-
sessed for all patients, including current suicide ideation (ab-
sent/present/uncheckable), suicide plan (absent/present), last
will (absent/present), prior suicide attempts (absent/present),
method of suicide attempt (poisoning/gas inspiration/hang-
ing/sword/fall down/others), help seeking (no/provide a clue/
seeking help before the attempt/seeking help after the at-
tempt), and medical lethality (low; no damage or mild physi-
cal damage/high; severe physical damage requiring intensive
treatment), and the following scales were administered.

Risk-Rescue Rating Scale

The Risk-Rescue Rating Scale (RRRS) was used to assess the
perceived severity of the current suicide attempt. The RRRS
measures suicide risk based on five suicide risk factors and
five rescue factors. The RRRS score is calculated by dividing
the risk coeflicient with the sum of the risk coefficient and res-
cue coefficient, with lower scores indicating lower lethality of
the suicide attempt. Higher RRRS scores suggest severe lethal-
ity with a high possibility of completing suicide.”

Suicidal Intent Scale

The Suicidal Intent Scale (SIS) was developed to assess the
risk of suicide and severity of suicidal intent. It is used widely
because it quantifies suicidal intentions and has been validat-
ed, exhibiting a high correlation with suicide risk."* The SIS
score was calculated by summing the circumstances score
(eight items) and self-report score (seven items), with higher
scores indicating higher suicide intention.

Categorization of alcohol use patterns

To evaluate the alcohol drinking pattern of suicide attempt-
ers, we assessed the consumption of alcohol at the time of the
suicide attempt and used a three-items subscale of the Alco-
hol Use Disorders Identification Test (AUDIT-C)."* Acute al-
cohol use was considered present if the suicide attempters
consumed alcohol before and/or at the time of the suicide at-
tempt. Male suicide attempters who had AUDIT-C scores of 7
or higher, and females with scores of 6 or higher were consid-
ered to have alcohol use disorder. The higher cut-off scores of
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Suicide attempters in emergency medical center, 2010-2015 (N=1,659)

|| (N=636)

Exclusion criteria
Aged below 18 years (N=139)
Uncheckable alcohol use pattern (N=193)
Refused case management program intervention

- Reasons for the refusal:

1) Regret or Denial of suicide attempt (N=203)

2) Not expect the program will help (N=120)

3) Refusal of psychiatric record due to stigma (N=72)
4) Others (N=241)

‘ Consent to participate in the study (N=691) ‘

/N

‘ Alcohol use disorder (N=355)

No alcohol use disorder (N=336) ‘

\4 \4

A4

Alcohol use disorder (AUD) group
(N=355)

Acute alcohol use No acute alcohol use
(N=133) (N=203)
v v
Acute alcohol use No alcohol use
(AAU) group (NAU) group
(N=133) (N=203)

Figure 1. Study population.

the AUDIT-C in the Korean population as compared to that in
other countries (4 or higher in men and 3 or higher in wom-
en)'® represent the high frequency and quantity of alcohol
drinking observed in Korea, and the validity of the cut-off
scores has been confirmed in a previous study."” Thus, based
on the AUDIT-C scores, we divided the suicide attempters into
the following three groups: 1) suicide attempters with neither
alcohol use disorder nor acute alcohol consumption [NAU;
n=203 (29.4%)], 2) suicide attempters who had used alcohol
during the suicide attempt but did not have alcohol use dis-
order [AAU; n=133 (19.2%)], and 3) suicide attempters with
alcohol use disorder [AUD; n=355 (51.4%)].

Follow-up procedures
Participants who consented to participation in the study have
been followed up by trained investigators. The investigators

were mainly psychiatric nurses and social workers, but the pro-
cedures and assessments of the study were guided and super-
vised by two psychiatrists, and weekly consensus meetings
were held with the entire investigators, two psychiatry resi-
dents, and two psychiatrists. Each participant is assessed for
repeat suicide attempts every 3 months, via face-to-face or over
the phone interviews, and/or he/she is contacted at the time of
suicide reattempt.

Statistical analysis

At baseline, we compared the sociodemographic and sui-
cidal behavior characteristics of the three groups using a Pear-
sons chi square test and a one-way ANOVA. The RRRS and
SIS scores were compared using the Scheffe's method. The
primary endpoint was based on a survival analysis and was
determined using the Cox proportional model. The length of
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follow-up for each subject was determined by the number of
months between the baseline evaluation and the date of ei-
ther a repeat suicide attempt or the end of the follow-up peri-
od. The results are reported as hazard ratios (HRs) with 95%
confidence intervals (CI) and p values from the Cox propor-
tional hazard regression model. Furthermore, multivariate
Cox proportional models were applied to examine group dif-
ferences after controlling for demographic factors (age, sex,
education level, marriage status, religion, employment, monthly
income, smoking, and medical problems) and characteristics
of suicide behaviors (suicide ideation, suicide plan, last will,

past suicide attempt history, method of suicide attempt, medi-
cal lethality, and help seeking). Further, the Kaplan-Meier
method was used to compare the point of suicide reattempt for
the participants. All statistical analyses were performed using
SPSS (version 23.0, IBM Corp., Armonk, NY, USA), and sta-
tistical significance was declared at p<0.05.

Ethics statement

This study was approved by the Institutional Review Board
of the Yonsei University Wonju College of Medicine (YWMR-
15-9-097). All the participants provided informed consent.

Table 1. Sociodemographic characteristics of subjects grouped by alcohol use pattern

(1) NAU, N (%) (2) AAU, N (%) (3) AUD, N (%) t/xor F p-value
Total number 203 (29.4) 133 (19.2) 355 (51.4)
Age, years (meantSD) (691) 52.874+20.15 47.11+16.54 41.96114.25 28.00 <0.001
(3)>(2)>(1)
Gender (691) 36.00 <0.001
Male 62 (30.5) 42 (31.6) 190 (53.5)
Female 141 (69.5) 91 (68.4) 165 (46.5)
Education level (674) 32.67 <0.001
<Elementary school 83 (41.3) 30 (23.1) 68 (19.8)
Middle/high school 90 (44.8) 79 (60.8) 226 (65.9)
>College 28 (13.9) 21(16.2) 49 (14.3)
Marital status (683) 6.77 0.148
Single or never married 45 (22.3) 24 (18.0) 98 (28.2)
Married/Cohabitation 109 (54.0) 80 (60.2) 182 (52.3)
Separated/divorced/widowed 48 (23.8) 29 (21.8) 68 (19.5)
Religion (675) 17.41 <0.001
Absent 101 (50.5) 74 (56.5) 234 (68.0)
Present 99 (49.5) 57 (43.5) 110 (32.0)
Employment (691) 4.12 0.127
Unemployed 75 (36.9) 35(26.3) 117 (33.0)
Employed 128 (63.1) 98 (73.7) 238 (67.0)
Monthly income($) (597) 15.61 0.016
<1000 91 (51.4) 46 (40.4) 114 (37.3)
1,000-2,000 41 (23.2) 29 (25.4) 103 (33.7)
2,000-3,000 31(17.5) 21(18.4) 46 (15.0)
>3,000 14 (7.9) 18 (15.8) 43 (14.1)
Medical problems (674) 27.92 <0.001
No 98 (49.5) 90 (69.2) 247 (71.4)
Yes 100 (50.5) 40 (30.8) 99 (28.6)
Smoking (666) 95.70 <0.001
Never smoker 135 (67.2) 73 (56.6) 109 (32.4)
Ex-smoker 19 (9.5) 18 (14.0) 17 (4.1)
Current smoker 47 (23.4) 38(29.5) 210 (62.5)

Between-group comparisons were conducted using the t-test for continuous variables and the chi-square test for categorical variables. Due to
missing data, N<691 for some variables. NAU: No Alcohol Use Group, AAU: Acute Alcohol Use Group, AUD: Alcohol Use Disorder Group
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RESULTS

Sample characteristics

The final sample included 691 suicide attempters, who were
divided into the three groups according to the pattern of al-
cohol use in relation to the suicide attempt. The descriptive
statistics and proportions of each alcohol use pattern among
suicide attempters who visited the emergency room have been
presented in Table 1. Among the suicide attempters, 19.2%
had AAU, and 51.4% had AUD. And also 78.9% of AUD group
had drank alcohol at the time of suicide attempt. There were
significant differences between the three groups in terms of
age, gender, education level, religion, monthly income, medical
problems, and smoking status but no differences were found
for marital status and employment. The participants belonging

JLeeetal.

to the NAU group were significantly older (52.871+20.15 vs.
AAU: 47.11116.54 and AUD: 41.96+14.25; p<0.001) and a
larger proportion among them had medical problems (50.5%
vs. AAU: 30.8% and AUD: 28.6%; p<0.001) as compared to
the others. Further, the AUD group had the lowest proportion
of those with a religion (30.9% vs. NAU: 49.5% and AAU:
43.5%; p<0.001) and medical problems (27.5% vs. NAU: 50.5%
and AAU: 30.8%; p<0.001). Rate of current smoking was sig-
nificantly higher in those with AUD as compared to the others
(62.5% vs. NAU: 23.4% and AAU: 29.5%; p<0.001) (Table 1).

Group comparison of suicidal behaviors

The groups did not differ in terms of current suicide ideation,
suicide plan, and last will. However, those with AUD showed
a significantly higher rate of prior suicide attempts (37.4% vs.

Table 2. Characteristics of presenting suicide behavior in the three groups

(1) NAU, N (%) (2) AAU, N (%) (3) AUD, N (%) v p-value
Current suicide ideation (650) 7.898 0.095
Absent 49 (25.4) 36(28.3) 110 (33.3)
Present 71 (36.8) 56 (44.1) 126 (38.2)
Uncheckable 73 (37.8) 35(27.6) 94 (28.5)
Suicide plan (658) 0.713 0.700
Absent 158 (83.6) 109 (85.8) 295 (86.3)
Present 31 (16.4) 18 (14.2) 47 (137)
Last will (671) 0.845 0.656
Absent 178 (90.8) 116 (88.5) 314 (91.3)
Present 18 (9.2) 15 (11.5) 30 (8.7)
Prior suicide attempts (674) 8.963 0.011
Absent 147 (74.2) 94 (71.8) 216 (62.6)
Present 51 (25.8) 37(28.2) 129 (37.4)
Method of suicide attempt (691) 23914 0.008
Poisoning 161 (79.3) 97 (72.9) 250 (70.4)
Gas inspiration 14 (6.9) 18 (13.5) 24 (6.8)
Hanging 13 (6.4) 8(6.0) 19 (5.4)
Sword 10 (4.9) 8(6.0) 52(14.6)
Fall down 2(1.0) 0(0) 3(0.8)
Others 3(1.5) 2(1.8) 7 (2.0)
Help seeking (661) 18.545 0.005
No 136 (69.4) 76 (58.9) 175 (52.1)
Provide a clue 18(9.2) 24 (18.6) 62 (18.5)
Seeking help before the attempt 3(1.5) 4(3.1) 12 (3.6)
Seeking help after the attempt 39(19.9) 25(19.4) 87 (25.9)
Medical lethality (684) 8.121 0.017
Low 170 (84.2) 119 (89.5) 321 (92.0)
High 32 (15.8) 14 (10.5) 28 (8.0)

Between-group comparisons were conducted using the t-test for continuous variables and the chi-square test for categorical variables. Due to
missing data, N<691 for some variables. NAU: No Alcohol Use Group, AAU: Acute Alcohol Use Group, AUD: Alcohol Use Disorder Group
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NAU: 25.8% and AAU: 28.2%; p=0.011) as compared to the
others (Table 2). They also tended to choose swords as a sui-
cide method (14.6% vs. NAU: 4.9% and AAU: 6.0%; p=0.008)
than the others did. Help seeking, including providing a clue,
and seeking help before and after an attempt were most com-
mon in the AUD group (47.9% vs. NAU: 30.6% and AAU:
41.1%; p=0.005). The proportion of low medical lethality of
suicide attempts is also higher in the AUD group than other
groups (8.0% vs. NAU: 15.8% and AAU: 10.5%; p=0.017)
(Table 2).

Further, those with AUD showed a lower RRRS score as
compared to those in the NAU group (37.5217.99 and 40.46t
8.99, respectively; p<0.001), and a higher rescue score than
those in both NAU and AAU groups (12.4612.05, 11.64+2.17,
and 11.901+2.23, respectively; p<0.001), which means that
those with AUD tended to attempt low-risk suicide with a
high rescue opportunity. However, there was no significant
difference between the AAU and the other groups in terms
of the RRRS and SIS scores (Table 3).

Effects of alcohol use on repetition of suicide attempts

The mean follow-up period of participants was 13 months
(SD 15.87) and ranged from 1 to 60 months. Table 4 shows
that AUD was associated with increased HR of suicide reat-
tempts before and after adjusting for covariates such as de-

mographic and suicide-related variables; however, AAU was
not associated with future suicide reattempts. Further, as com-
pared to the NAU group, the AUD group was 2.55 times (95%
CI: 1.36-4.78) was more likely to repeat suicide attempts, be-
fore adjusting for other factors. Model 1 shows the HR after
adjusting for sociodemographic factors (age, sex, education
level, marriage status, religion, employment, monthly income,
smoking, and medical problems), Model 2 shows the HR af-
ter adjusting for the characteristics of suicidal behavior (sui-
cide ideation, suicide plan, last will, past suicide attempt his-
tory, method of suicide attempt, medical lethality, and help
seeking), and Model 3 shows the HR after adjusting for both
sociodemographic and suicide behavior characteristics. The
HRs for the AUD group were higher for each model (HR: 2.96,
95% CI: 1.23-7.10 in Model 1; HR: 2.27, 95% CI: 1.12-4.58 in
Model 2; HR: 2.96, 95% CI: 1.23-7.10 in Model 3) as compared
to that for the NAU group. Further, as compared to the AAU
group, the AUD group was not more likely to attempt suicide
before adjusting covariates, but it was 2.43 times (95% CI: 1.03~
5.69) more likely to repeat suicide attempts after adjusting for
demographic factors in Model 1.

Following an analysis of the reattempt period using the Ka-
plan-Meier method, it was found that 76 out of the 691 patients
reattempted suicide; 12 (5.9%) of the NAU group, 10 (7.5%) of
the AAU group, and 54 (15.2%) of the AUD group (x’=13.44,

Table 3. Comparison of Risk-rescue Rating Scale and Suicidal Intent Scale scores in the three groups

(1) NAU (2) AAU (3) AUD p-value Group comparison
RRRS (mean+tSD) 40.46+8.99 39.481+8.08 37.52+7.99 <0.001 (1)>(3)
Risk (mean+SD) 7.97+2.31 7.7512.00 7.51+1.99 0.058 -
Rescue (mean+SD) 11.64+2.17 11.90+2.23 12.4642.05 <0.001 (1)<(3), (2)<(3)
SIS (mean+SD) 5.83t5.14 6.18+5.55 5.8415.12 0.807 -
P1 (mean®SD) 32112.64 3.2612.92 3.1412.63 0.904 -
P2 (mean+SD) 2.611+3.42 2.93+3.49 2.74+3.17 0.720 -

RRRS (Risk-Rescue Rating Scale) score=Risk score/(Risk score+Rescue score)x100, SIS (Suicidal Intent Scale) score=P1 (objective circum-
stances of the act)+P2 (subject’s own perception of their feelings and thoughts at the time of the act). Comparisons were conducted using the
ANCOVA, adjusted for age. The difference between groups was examined using the Scheffe’s multiple comparison test. NAU: No Alcohol Use
Group, AAU: Acute Alcohol Use Group, AUD: Alcohol Use Disorder Group

Table 4. Cox PH models to evaluate the main effect of alcohol use disorder and acute alcohol consumption on suicide reattempts

AAU AUD AUD
NAU AIC AAU AIC
HR P (CD) HR P (CD) HR P (CD)
Crude HR  Reference 1.325 0.524(0.55-3.14)  2.559 0.003 (1.36-4.78) 839.305 Reference 1.923 0.070(0.94-3.89) 665.335
Model 1 Reference 1.449 0.470 (0.53-3.96) 3.175 0.004 (1.45-6.91) 550.514 Reference 2.432 0.041(1.03-5.69) 426.611
Model 2 Reference 1.519 0.387 (0.58-3.92) 2271 0.022 (1.12-4.58) 633.874 Reference 1.531 0.276(0.71-3.29) 506.716
Model 3 Reference 2.190 0.160 (0.73-6.54) 2962 0.015(1.23-7.10) 447.576 Reference 1.784 0.211(0.72-4.42) 352.851

Model 1: Adjusted for demographic characteristics (age, sex, education level, marriage status, religion, employment, monthly income, smok-
ing, and medical problems), Model 2: Adjusted for characteristics of suicide behaviors (suicide ideation, suicide plan, last will, past suicide at-
tempt history, method of suicide attempt, medical lethality, and help seeking), Model 3: Adjusted for demographic and suicide behavior char-
acteristics, CoxPH: Cox’s proportional hazard, NAU: No Alcohol Use Group, AAU: Acute Alcohol Use Group, AUD: Alcohol Use Disorder
Group, AIC: Akaike Information Criterion, HR: hazard ratio, CI: confidence interval
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Figure 2. Kaplan-Meier estimates of cumulative incidence of sui-
cide reattempt among study participants, stratified by type of al-
cohol use pattern. NAU: No Alcohol Use Group, AAU: Acute Alco-
hol Use Group, AUD: Alcohol Use Disorder Group.

p=0.001). The survival analysis revealed that the risk of sui-
cide reattempt was significantly higher in the AUD group than
it was in the others, throughout the 60-month follow-up pe-
riod. Further, as a result of drawing a hazard curve for each
variable, it was confirmed that the proportional hazard ex-
hibited valid intersections (Figure 2). Analysis of the differ-
ence in the reattempt period according to alcohol use patterns
found that the increase in the cumulative proportion of sui-
cide reattempts in patients with AUD lasted for a longer peri-
od than it did for the others (60 months vs. NAU: 36 months
and AAU: 25 months; Log Rank x*=11.34, p=0.003).

DISCUSSION

In the present study, we highlighted several important as-
sociations among characteristics of suicidal behaviors, risk of
suicide reattempt, and alcohol use patterns among suicide at-
tempters who visited emergency room. The present analysis
revealed a high rate of incidence of AUD (n=355, 51.4%) in
suicide attempters who visited the emergency room. This
prominent association of alcohol with suicide behavior may
be due to the cultural differences in alcohol drinking ob-
served in Korea. The main findings of this study are as follows.
First, we found that patients with AUD attempted suicide with
more help seeking behaviors and had higher proportion of
low medical lethality compared to not only NAU but also
AAU group. Second, suicide attempters with AUD showed
lower risk-rescue rating scores with a high rescue opportuni-
ty but suicide attempters with only AAU did not. Third, while
AAU was not associated with the risk of future suicide reat-
tempt before and after adjusting for other risk factors, AUD
was related to higher risk of suicide reattempt compare to
NAU and the increased risk was prolonged longer period.

JLeeetal.

This finding is consistent with those of previous studies that
revealed that impulsive suicide attempts are more strongly
associated with AUD than with AAU." The present study
also replicated previous studies that AUD was found to in-
crease the risk of repeated suicide attempts," and previous
suicide attempts in alcohol dependent patients increased the
risk of subsequent suicide attempts.*® While in line with prior
work, the unique findings of this study are that the risk of
suicide reattempts in patients with AUD was consistently high
regardless of AAU, both before and after adjusting for other
risk factors for repeated suicide attempt such as lethality and
suicidal intent of the previous suicide attempt.

The results of this study reflect the fact that, among those
with AUD, suicidal behavior is more related to the psychopa-
thology of alcohol dependence, such as difficulty in impulse
control. In the study, suicide attempts in patients with AUD
tended to have low lethality and risk-rescue rating scores at
baseline. Several previous studies have focused on this issue,
and have reported that alcohol-related suicide attempts have
low mortality and high risk of repeated suicide attempts. This
tendency is called as “deliberate self-harm syndrome”*' There-
fore, suicide attempts in those with AUD may be overlooked
due to their low lethality, as revealed in the present study (e.g.,
there is a lower risk of complete suicide in patients with AUD).
However, based on the present findings, it is suggested that sui-
cide attempts in patients with AUD require more careful eval-
uation and intervention owing to the high risks of repetition.

Furthermore, we also found that the high risk of suicide
reattempt for patients with AUD lasted for more than 60 months
after the previous suicide attempt, while the same persisted for
up to 36 months in patients with AAU. This suggests that AUD
may have more extensive and long-lasting impacts on subse-
quent suicidal behavior. It is important to note that some mood
disorders, one of the important risk factor of suicide attempts,
may be caused by alcohol consumption and alcohol with-
drawal, and it is often associated with chronic affective dys-
regulation.”? Both aggression and depression are well-known
risk factors for subsequent suicidal behavior in alcohol de-
pendent individuals.”® As has been noted by numerous stud-
ies, AUD may play a key role in recurrent suicidal behavior,
through a number of mechanisms that exacerbate negative
mood states and risky behaviors that promote suicidal be-
haviors.>* On the other hand, some previous studies have ex-
plained the adverse consequences on brain development and
executive function in patients with AUD due to a number of
neurotransmitter hypofunctions.” Thus, neurobiological fac-
tors, including serotonergic mechanisms, may play a role in
repeated suicide attempts in patients with AUD. The serotonin
neurotransmission deficiency may be associated with impul-
siveness and suicide attempts that accompany alcohol depen-
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dence.” It is well known that behaviors associated with pre-
frontal brain dysfunction in patients with AUD significantly
predict not only the executive function system but also affec-
tive abnormalities.” These permanent and complex effects of
AUD in suicide attempters may increase and sustain the risk
of repeated suicide attempts.

The strengths of this register-based study include the large
numbers of cases of suicide attempters included in the analy-
sis and the use of a detailed questionnaire to collect informa-
tion on alcohol use pattern and characteristics of suicidal be-
haviors. Additionally, we performed follow-up and analysis
of suicide reattempts after adjusting the detailed variables over
a sufficient periods of time, which has never been done be-
fore in Korea. The present study has a number of limitations
that should be considered when interpreting the findings. First,
the sample of the present study was limited to one university
hospital in a specific area in Korea, which may limit the gener-
alizability of the current findings. Second, there was a selection
bias because we excluded several patients who refused to
consent to psychiatric evaluation or were missing drinking in-
formation. Third, there is insufficient information on comor-
bid diseases (e.g., mood disorder, personality disorder) that
may affect the progress of suicide attempters. Despite these
limitations, this study made it possible to understand the re-
lationships among the factors related to alcohol use patterns
that affect suicidal behavior over time.

In conclusion, suicide attempters with AUD have been
shown to have lower lethality of suicide attempt but higher
risk of suicide reattempts in the future, regardless of alcohol
use at the time of suicide attempt. The results of present study
suggest that suicide attempters with AUD should be consid-
ered a high-risk group for future suicide reattempts, and care-
ful attention should be paid to the development of a longer-
term intervention program. Additionally, each suicide attempter
needs to be evaluated carefully for AUD, regardless of wheth-
er they had consumed alcohol at the time of the recent sui-
cide attempt. Our results highlight the importance of specific
and individualized aftercare programs of sufficient duration
for suicide attempters with AUD. In this context, besides sui-
cide prevention and aftercare programs that usually focus on
depression,” the careful assessment and appropriate treat-
ment for underlying AUD among suicide attempters should
be considered.
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