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INTRODUCTION

Gambling is defined as risking something of value in the 
hopes of obtaining something of greater value.1 Gambling dis-
order (GD) is a disease that requires treatment because it causes 
problems in the home and occupations.2

Gambling disorder is common and occurs worldwide and 
is culturally universal.3 In the USA, the lifetime prevalence of 
GD was approximately from 0.42% to 4.0%.3 In Korea, the one-
year prevalence rate of problem gambling or gambling disor-
der in the general population was 3.8%.4 The lifetime preva-
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lence rates gambling disorder was approximately 0.5%.5

The Diagnostic and Statistical Manual of Mental Disorders-
Fifth Edition (DSM-5) evaluates nine symptoms related to gam-
bling and diagnoses GD by excluding manic episode. As the 
result of GD jeopardize or lose important relationships with 
family members or friends. In the evaluation process, the clini-
cian can identify and use the addiction severity of the patient, 
motivation for change, insight into disease, and social support 
system to create treatment plans for patients. GD is often ac-
companied by legal and financial problems; thus, clinicians 
need to properly attend to GD.2,6

The coexisting diseases of GD are one of the things that cli-
nicians should identify in the evaluation step. GD is often ac-
companied by other additive diseases as coexisting diseases. 
Dowling et al.7 reported that GD can be accompanied by al-
cohol addiction at a rate of 21.2% of all GD patients and sub-
stance addiction at a rate of 7% of all GD patients. Alcohol or 
substance addictions occur in younger populations which may 
also lead to GD and may act as a risk factor for the onset of GD.8,9 
Accompanying diseases/problems have been reported to have 
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negative effects on the severity, cravings, and duration of gam-
bling problems.9 Mood disorders also often accompany GD.10 
In particular, major depressive disorder can accompany GD. 
It has also been reported that mood disorders precede gam-
bling problems and influences the onset and continuation of 
GD.8 These coexisting diseases are risk factors for suicide.11,12

Suicide is a very complex human behavior. It has many mean-
ings, and involves biological, mental, and social factors. Approx-
imately 95% of all people who commit suicide or attempt to 
do so have a psychiatric disorder, and depression accounts for 
80% of the psychiatric disorders.13-15 Substance-Related and 
Addictive Disorders independently increases the risk of sui-
cidal behavior.16,17

In South Korea gambling is a crime under Chapter 23 of the 
Criminal Act. Exceptionally Kangwon Land operates for do-
mestic customers under its gaming licenses. The suicide rate in 
Jeongseon, which covers Kangwon Land, is one of the highest 
cities in Gangwon Province. An average of 32.6 per 100,000 
people took their own lives in 2016.

Primary depression is not common, depressive symptoms 
are a very common finding among GD patients.18 Also the GD 
increase the risk of suicidal ideation, suicide attempts, and sui-
cide success.19 The GD group who suffers from mental pain 
due to addiction and resulting secondary problems are known 
to have a high ratio of suicidal impulses and suicide attempts.20-22 
A comparative study on the suicide rates of cities with large-
scale casinos versus other cities found very high suicide rates 
among residents and visitors to the casino cities. Las Vegas was 
ranked with the highest suicide rates among residents and visi-
tors.23 Furthermore, a survey of 162 Gamblers Anonymous 
(GA) members in the U.K. found that 77% of GD patients have 
thought about suicide and 20% of them have previously at-
tempted suicide.24 College students with gambling problems 
have considered or attempted suicide twice more than other 
college students.25

Suicide is frequent in patients with GD.22,26,27 But there are 
no studies on what specific symptoms (by DSM-5 diagnostic 
criteria) are associated with the suicide risk in GD patients. 
This study evaluates the suicide risk factors of GD patients by 
analyzing GD diagnosis-related symptoms and suicidal be-
haviors of subjects who visited treatment centers with the main 
problem of GD.

METHODS

Participants
The subjects of this study were recruited from patients in a 

gambling disorder treatment center in Gyeonggi Province. Pa-
tients were made to understand the purpose of study and were 
only enrolled in the study when they provided written con-

sent to the utilization of the survey results for the research and 
treatment of gambling problems. The data of the 142 patients 
who completed the Problem Gambling Severity Index (PGSI) 
questionnaire and diagnosis survey among 172 visitors were 
analyzed. This study was approved by the Institutional Review 
Board of Eulji University (EUIRB2018-115).

Measurements

Diagnostic criteria for GD
The DSM-IV classifies pathological gambling as morbid 

gambling which is a subtype of impulse control disorder. The 
DSM-5 was revised in 2013 and deleted the eighth question, 
which was one of the diagnosis criteria. The present study 
followed the diagnosis criteria of GD based on the DSM-5 cri-
teria. Subjects were evaluated to suffer from GD when they sat-
isfied at least four out of nine diagnosis criteria and they were 
declared to suffer from subclinical GD when they satisfied two 
or three criteria. The severity of GD was classified into three 
levels depending on how many criteria they satisfied (2–3 mild, 
6–7 moderate, 8–9 severe).

PGSI
The PSGI is a measure of problem gambling consisting of 

nine items among 31 items of the Canadian Problem Gambling 
Index (CPGI), which was developed in Canada to measure the 
problem of GD.28 The PSGI evaluates problematic gambling 
behaviors and negative consequences over 12 months (Betting 
more than can afford to lose, Betting more for same excitement, 
Chasing losses, Borrowing money, Self-perception of gambling 
problems, Health problems, Criticized over gambling behav-
ior, Financial problems, Feeling guilty about gambling). The 
PSGI is short, clear, easy to fill in, does not require training, and 
cost effective. Owing to these advantages, it is used in Canada, 
the U.K., Australia, and the U.S. as a prevalence survey, screen-
ing tool, and research tool. Based on the total score of the an-
swers out of nine questions in total, the PSGI determines pa-
tients to be non-problem gamblers (0 point), low-risk gamblers 
(1–2 points), moderate-risk gamblers (3–7 points), and prob-
lem gamblers (8 points or higher). This study used the Kore-
an version of PGSI, which has been validated.29

Assessment of suicidal risk and depressive mood
The suicidal risk was assessed using direct questions (‘Are 

you thinking about suicide? Have you ever tried to commit 
suicide in the last month?’). Then, they were grouped accord-
ing to their answers. Depressive mood was assessed in the last 
month of depressive mood.
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Statistical analysis
The group difference was analyzed using independent sam-

ple t-test and χ2 test. The correlations between factors affect-
ing suicidal ideation and suicide attempt were examined us-
ing logistic regression. We used three models. The first is an 
unadjusted model, the second added past suicide attempts, 
and the last model additionally corrected depressive mood in 
the second model. The odds ratio (OR) values and 95% con-
fidence interval (CI) of the group with suicidal ideation rela-
tive to the group with no suicidal ideation were determined. 
For statistical analysis, SPSS v25.0 (IBM Corp., Armonk, NY, 
USA) and R 3.6.1 (R Development Core Team, Vienna, Aus-
tria, http://www.R-project.org/) with qvalue package 2.16.0 
were used. Every p value was bilateral, and statistical signifi-
cance was defined as p<0.05. Analysis of false discovery rate 
(FDR) was applied to control for experiment-wise type I er-
rors resulting from multiple comparisons by providing an ad-
justed overall q-value, with adjusted p values.30 The q-value< 
0.05 was considered statistically significant.

RESULTS

Most subjects were male (140, 98.6%), and their average age 
was 33.32 (SD=10.15) years. Thirty-nine subjects (27.5%) had 
suicidal ideation in the last month (Table 1), among them 7 
had suicide attempt previously.

The comparison of the number of symptoms between groups 
depending on suicidal ideation revealed that the number of 
symptoms was significantly higher in the subjects who had 
suicidal ideation (7.18±1.28) than in the other subjects (6.59± 
1.70, t=2.227, p=0.03). The number of symptoms according 
to past suicide attempts (7.83±1.12) was higher in the subjects 
with histories of suicide attempt than in other subjects (6.65± 
1.61, t=2.476, p=0.01) (Table 2).

Regarding questions in the DSM diagnosis criteria, ques-
tions 8 (impact on life) and 9 (bailouts) showed significant dif-
ferences in the comparisons between the group with no sui-
cidal ideation and the group with suicidal ideation. Regarding 
differences depending on past suicide attempts, Questions 4 
(preoccupation) and 5 (relieve) were significantly higher in the 
group with suicide attempts. Question 4 (preoccupation) is 
deals with withdrawal and refers to nervousness, restlessness, 
and irritableness. Question 5 (relieve) is deals with escape and 
refers to gambling as an escape from problems or a bad mood. 
Question 8 (impact on life) refers to the negative consequences 
in interpersonal relationships and work, such as relationship 
damage, hazards and losses in family and social relationships, 
jobs, and studies. Question 9 (bailouts) is refers to the state in 
which the subjects asked for help due to financial problems. 
The number of symptoms was significantly higher in both the 
suicidal ideation group (t=2.227 p=0.03) and the past suicide 
attempts group (t=2.476, p=0.01) (Table 3).

The number of subjects who experienced depressive mood 
in the last month was 24 (23.3%) in the group with no suicidal 
ideation, but 28 (71.8%) in the group with suicidal ideation. 
Thus, it was significantly higher in the group with suicidal ide-
ation (χ2=28.663, p<0.001).

The logistic regression analysis results showed that when no 
correction was done, and the suicide risk increased in both 
questions 8 (impact of life) and 9 (bailouts). When depressive 
mood and past suicide attempts were both adjusted, the re-
sult was insignificant with the impact of life (OR=2.379, 95% 
CI=0.451–11.902) (Table 4). However, it was still significant 
(OR=4.937, 95% CI=1.009–24.164) in the case of bailouts (Ta-
ble 4). In the previous attempt group, question 5 was signifi-
cant (OR=6.978, 95% CI=1.300–35.562) (Table 5) in the mod-

Table 1. Baseline characteristics of study participants (N=142)

Sex   
Male 140 (98.6)
Female 2 (1.4)

Age 33.32±10.145
Suicidal ideation (current) 39 (27.5)
Previous suicide attempt (lifetime) 12 (8.5)
Depressive mood (last month) 52 (36.6)
Any legal problem (current and previous) 25 (17.6)
Symptom severity by DSM-5 criteria

Mild 29 (20.4)
Moderate 61 (43.0)
Severe 48 (33.8)

Values were presented as mean±SD or N (%)

Table 2. The frequency of gambling disorder diagnostic items ac-
cording to suicidal ideation (N=142)

No suicidal 
ideation
(N=103)

With suicidal 
ideation
(N=39)

χ2 or t p q

1. Tolerance 88 (85.4) 34 (87.2) 0.071 0.79 0.11
2. Withdrawal 59 (57.3) 20 (51.3) 0.413 0.52 0.09
3. Control 82 (82.5) 37 (94.9) 3.564 0.06 0.02
4. Preoccupation 46 (44.7) 21 (53.8) 0.958 0.33 0.07
5. Relieve 43 (41.7) 17 (43.6) 0.039 0.84 0.11
6. Chasing 98 (95.1) 39 (100) 1.962 0.16 0.05
7. Lying 98 (95.1) 38 (97.4) 0.367 0.55 0.09
8. Impact on life 82 (79.6) 39 (94.9) 4.853 0.03 0.02
9. Bailouts 80 (77.7) 37 (94.9) 5.771 0.02 0.02
Number of  
  symptoms

6.59±1.70 7.18±1.28 2.227 0.03

q-value=adjusted p value for false discovery rate control
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el 2 (adjusted for depressive mood and suicidal ideation).

DISCUSSION

The patients with GD tend to suicidal ideation and attempt 
rates much higher.20,26 And it is one of the most unwanted re-
sult. This study evaluated the suicide risk factors of GD pa-
tients by analyzing the relationship between GD diagnosis-re-
lated symptoms, suicidal ideation, and previous suicide attempt 
in the subjects who visited the treatment center with the main 
complaint of GD. Questions 8 (impact of life) and 9 (bailouts) 
showed differences depending on suicidal ideation and ques-

tions 4 (preoccupation) and 5 (relieve) showed differences de-
pending on suicide attempts. When depressive mood and past 
suicide attempts were corrected in the regression analysis re-
sults, bailouts were the factor that significantly increased sui-
cide risk. This confirms that financial problems are directly re-
lated to suicide risk rather than the negative results of diagnosis.

The GD is chronic and deteriorating disease.31 It has 4 stages 
(winning phase, followed by losing phase, desperation phase, 
and hopeless phase). Fantasies of escape and thoughts of sui-
cide are reported to be common during desperation phase.32 
Question 4 (withdrawal) and 5 (relieve) were associated with 
past suicide attempts. Even if you consider depressive mood, 
we find out the ‘relieve’ symptom may be a major risk factor in 
GD with suicidal attempt group. In that group do often gam-
bles when feeling distressed (e.g., helpless, guilty, anxious, de-
pressed). This could be another reason for antidepressants or 
mood stabilizers may help for the GD patients. The result from 
this study indicate a potential direction for pharmacological 
research in the GD patients.

The signal of stop for gambling is running out of money.33 
Withdrawal is a symptom related to the interruption of gam-
bling, and when gambling stopped due to financial problems, 
it can be associated with suicide attempts. In a study on gam-
bling-related suicides in Australia, comorbid depression, large 
financial debts, and relationship difficulties were presented as 
causes.26 Escapism from problems means to gamble to escape 
from emotional problems such as suffering. Thus, this can re-
flect the emotional state of GD patients. And it also correlated 
with desperation phase.

The number of symptoms relating to the past suicide attempt 
and suicidal ideation was significantly higher in the group with 
the symptoms. This corresponds with the result of a previous 
study which revealed the suicide rates were higher in patients 
who satisfied more GD diagnostic criteria of DSM-5.34 The se-
verity is classified according to the number of DSM-5 diagno-
sis criteria satisfied. Therefore, the more serious the symptoms 
are, the higher the suicide risk becomes.

Major adverse consequence due to an engagement with gam-
bling that leads to break their personal and social relationship.35 
Their suicide risk factors are including comorbid depression, 
large financial debts and relationship difficulties.26 In previous 
studies, the causes of suicide in GD are high impulsivity and 
the breakdown of relationships.36,37 Thwarted belongingness 
and perceived burdensomeness are factors that have the great-
est effects on suicidal ideation and are causes of the desire to 
commit suicide.38 GD patients think that suicide is a solution 
to their gambling problem.27 Furthermore, financial problems 
due to gambling are associated with increased conflict with 
families, which is associated with increased suicidal impulses.39 
The results of this study show that financial problems had 

Table 3. The frequency of gambling disorder diagnostic items ac-
cording to previous suicide attempt (N=142)

 
No suicide 

attempt
(N=130)

With previous
suicide attempt

(N=12)
χ2 or t p q

1. Tolerance 112 (86.2) 10 (83.3) 0.072 0.79 0.51
2. Withdrawal 73 (56.2) 6 (50.0) 0.169 0.68 0.51
3. Control 110 (84.6) 12 (100) 2.149 0.14 0.18
4. Preoccupation 57 (43.8) 10 (83.3) 6.874 <0.01 0.02
5. Relieve 50 (38.5) 10 (83.3) 9.066 <0.01 0.02
6. Chasing 125 (96.2) 12 (100) 0.478 0.49 0.42
7. Lying 124 (95.4) 12 (100) 0.578 0.45 0.42
8. Impact on life 107 (82.3) 12 (100) 2.533 0.11 0.18
9. Bailouts 107 (82.3) 10 (83.3) 0.008 0.93 0.54
Number of  
  symptoms

6.65±1.61 7.83±1.12 2.476 0.01  

Table 4. Adjusted ORs and 95% CIs for suicide ideation

Unadjusted OR 
(95% CI)

Model 1 Model 2

Impact on life 4.681 
(1.030–21.284)

4.019 
(0.876–18.447)

2.379 
(0.475–11.902)

Bailouts 5.263 
(1.166–23.744)

4.615 
(1.208–26.112)

4.937 
(1.009–24.164)

Model 1 adjusted for previous suicidal attempts, Model 2 adjusted 
for depressive mood, previous suicide attempt. OR: odds ratio, CI: 
confidence interval

Table 5. Adjusted ORs and 95% CIs for suicide attempt

Unadjusted OR 
(95% CI)

Model 1 Model 2

Preoccupation 4.338 
(0.877–21.451)

5.275 
(1.007–27.643)

4.054 
(0.754–21.793)

Relieve 5.812 
(1.183–28.545)

7.836 
(1.496–41.049)

6.978 
(1.300–35.562)

Model 1 adjusted for suicidal ideation, Model 2 adjusted for de-
pressive mood, suicidal ideation. OR: odds ratio, CI: confidence 
interval
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higher correlation with suicidal ideation than other problems 
for GD patients. This corresponds with the finding that when 
compared with gamblers with no suicidal ideation, the gam-
blers with suicidal ideation had more serious gambling prob-
lems, greater debts, and more legal problems.36

With respect to suicide, low social support is known to lead 
to vulnerability and depression.38 For GD patients, suicide is 
associated with their consciousness of themselves as a burden 
to other people due to financial problems and their conflict 
with people in their lives. Therefore, we can think of a series 
of processes leading to suicide, such as the occurrence of sui-
cidal ideation due to financial problem, which leads to with-
drawal, and then attempts to commit suicide. GD patients are 
known to have high accompaniment rates of mental diseases 
such as substance use disorders, depressive disorders, anxiety 
disorders, and personality disorders.1 This study found that fi-
nancial problems are highly correlated with suicide risk even 
after correcting accompanied depressive symptoms, which 
are a main risk factor of suicide.

When assessing suicide risk, it is crucial to assess depres-
sive symptoms.40 However, when assessing the suicide risk of 
GD patients, it is important to closely examine gambling symp-
toms and situations such as financial state and attitude toward 
family as well as depressive symptoms.

There are several treatment approaches to GD. The most 
commonly used ones are cognitive behavioral therapy and 
medications like opioid antagonists, glutaminergic drugs, and 
antidepressants.41 The treatments for GD are quite similar to 
the other addictive disorders.42 Still there is no specific treat-
ment for suicidal risk in GD.

This study has a few limitations. First, the subjects are mostly 
male (140, 98.6%). Second, the comorbidities of the subjects, 
especially bipolar disorder, could not be excluded. This is be-
cause data collected from counseling were analyzed instead of 
data from clinical practices. Furthermore, the depressive symp-
toms were based on questions about past experiences of de-
pressive mood, and the questions did not evaluate the subjects’ 
depression. Third, the temporal relation between gambling 
problems and suicidal risks could not be revealed. Most visi-
tors came for counseling for gambling problems, and their 
problems can be estimated to be emotional problems resulting 
from gambling problems, but the possibility that prior mental 
problems caused by gambling problems could not be excluded. 
Therefore, more research on clinical patients evaluated through 
structured interviews will be necessary in the future. Fourth, 
suicidality was assessed by a simple question. In future study, 
it should be evaluated by a structured interview tool.

We have evaluated what symptoms are associated with the 
risk of suicide in GD patients. In our study clearly evaluated 
gambling disorder patients in accordance with the DSM-5 di-

agnostic criteria and assessed their suicidal risks. This study is 
very meaningful because this study used real data of visitors 
in a treatment center with real problems instead of conduct-
ing an epidemiological study.

Past suicide attempts in GD are associated with withdrawal 
symptoms, and financial problems are associated with suicid-
al ideation. Withdrawal symptoms due to financial problems 
can increase suicide risk. This suggests that it is important to 
assess the suicide risk of GD patients in clinical practices and 
to assess the state of GD patients with suicide risk in need of 
help due to financial problems.
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