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ABSTRACT
Depression is one of the most common concomitant mental disorders associated with gambling addiction and 
internet gaming disorder.  It is diagnosed in 23.1%-41.3% of patients with GD. The conducted meta-analysis and 
reviews of internet addiction studies, which included IGD and SNS addiction, reveal a high degree of correlation 
with depression in 75%-89% of studies. Patients with GD, there is a high suicide risk in 25.6%-49.2%, in 81.4% 
there are suicidal thoughts, which in 29.6-49.2% of cases having a permanent, obsessive nature, 6.9%-30.2%, 
commit suicide attempts. Suicide is the main cause of death (31%) in this category of patients. High suicidal risk 
(thoughts, attempts) is found by researchers in different countries in IGD, with both problematic and pathological 
users.

The analysis of clinical and neurobiological studies, as well as their own clinical cases, reveals that emotional 
dysregulation, constant emotional distress, experienced altered states of consciousness with a violation of self-
identification during the game and with problematic use of social networks, as well as increasing negative social 
consequences, are predisposing risk factors for the development of depression in these behavioral dependencies.  
As for the time sequence, few longitudinal studies have found a bi-directional relationship between depression and 
the severity of addiction symptoms. More than half of the patients had clinically significant symptoms of depression 
after the start of the game and the formation of a particular behavioral dependence.

Based on all the results obtained, we can conclude that dependent players and users of social networks can become 
both initially mentally healthy people, and those who have already experienced subclinical and clinical manifestations 
of depression. In the first case, the depression was added in the process of aggravating the symptoms of addiction, 
and in the second, the depressive symptoms increased and worsened. But when healthy life activity was restored, the 
severity of symptoms of depression also decreased.

This study also shows that information game and network technologies are the main risk factor for the development 
of both addiction and comorbid psychopathology, up to suicidal behavior.

The search of studies was conducted using the following databases: Scopus, PsycINFO, Science Direct, Psycarticles, 
PubMED, Wiley Online Library and Google Scholar.
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INTRODUCTION 

Gambling disorder and Internet gaming disorder are behavioral 
dependencies in the center of which is dependence from a certain type 
of the gaming behavior over which the control is lost, both in frequency 
of involvement in the game as well as in time. A pathological craving 
for play appears and eventually increases to a compulsive urge, which 
is constantly embodied almost without a struggle of motives. The 
dependent person continues to play despite the negative consequences 
for his mental and physical health, personality, relationships in the 

family, with friends and in the team, in the professional sphere 
or in school. The pathological need for the game or using a social 
network becomes dominant and replaces all other interests, hobbies, 
forms of activity, relationships end even the basic needs: food, sleep, 
intimacy, child care, etc. There are some cases when players ignored 
the deterioration of physical health and even severe pain, they did not 
hear loud sounds such as screaming and crying children or pets.

One teenager gamer, who was playing in the toilet hiding from his 
parents, was so carried away and detached from the surrounding reality 
that he did not hear any screams and knocks on the door of frightened 
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parents, or even how his father broke down the door. He woke up only 
when somebody took his smartphone.

Gamers and gamblers and pathological social media users isolate 
themselves from the environment. Their relationships with family, 
friends, and work colleagues become conflicted, shallow, and 
consumering.

Here's how one 24-year-old gambler described it: "Before I started 
betting, I had relationships with my parents, girlfriend, friends, and 
work colleagues, which were not always smooth, but I had some 
feelings for them, they were important and interesting for me. And 
after I got carried away with sports betting, all people seemed to be 
depersonalized and divided into two categories: those that prevented 
me from doing this and those that contributed. And my attitude to 
them was determined by which of these two categories they belong to."

Epidemiology

Prevalence of IGD: In the detailed epidemiological review of 2017, 
which analyzed studies prior to May 2016, the prevalence of IGD in 
general samples varied from 0.7% to 27.5%. In the vast majority of 
studies, it was higher among young people under 35 years of age [1-
9]. The overall picture of prevalence studies suggests that this issue is 
poorly understood and these indicators not even approximately reflect 
the real picture today.

For example, a 2015 study by Russian scientists showed that gaming 
is widespread among students: 92% of high school students play 
computer games, 65% of college students, and 41% of university 
students. And almost half of high school students (45.5%), a third 
of college students (29.3%) and one in ten students of the university 
(13.4%) have signs of excessive enthusiasm for computer games or 
problem games [10].

Today, the game industry is a hundred billion business with billions 
of active users of different ages, among which people in the age range 
from 10 to 36 years old predominate. Information technologies for 
engagement and retention in the game are constantly being improved 
[11]. As a result of this effect on the human mind and brain, the 
prevalence of GD and IGD exceeded the prevalence of all SUD 
combined.

Prevalence of GD: Prevalence of clinical dependencies pathological 
and problematic gambling according to various studies for the period 
from 2000 to 2016, it varies from 0.7% to 7.2% among adults and 

almost 2 times more from 0.2% to 12.5% among adolescents [12-17]. 
This is despite the fact that gambling by teenagers is an illegal activity. 
Data from Italian researchers show an increase in the prevalence 
of GD in the population to 23% during the period of isolation in 
connection with the COVID-19 pandemic [18]. The number of players 
experiencing serious subclinical problems is 2-3 times more. It is also 
well known that most problem gamblers never seek professional 
treatment, and no more than 5%-10% of applicants, making research 
on and prevention of suicide challenging [19-21].

Negative consequences: In general, game addictions lead to various and 
sometimes very serious negative consequences for mental and physical 
health, personality, relationships in the family, with friends, work 
colleagues, for professional activities and education. Up to complete 
social maladjustment, suicide, and spiritual and moral degradation of 
the individual [9,11-17].

MATERIALS AND METHODS

For the review, a total of 30 articles were selected and analyzed for the 
association of IGD and GD with depression, suicidal ideation, and 
behavior. Fourteen articles examined the relationship and reciprocal 
influence between IGD and depression and suicidality. Sixteen articles 
examined this relationship in GD. The articles varied in content and 
study design: cross-sectional, longitudinal studies, reviews, and meta-
analyses.

Also included was research examining the effects of altered states of 
consciousness, chronic emotional distress, and negative psycho-social 
consequences on the development of depression and suicidal behavior 
in GD and IGD [21-36].

RESULTS

Depression is one of the most common co-morbid psychiatric disorders 
of gambling addiction and Internet gaming disorder. It is diagnosed 
in 23.1%-41.3% of patients with GD. Patients with GD, there is a 
high suicide risk in 25.6%-40.21%, in 81%, 4% there are suicidal 
thoughts, which in 29%, 6%-49.2% of cases having a permanent, 
obsessive nature, 6.9%-30.2% commit suicide attempts. Suicide 
is the main cause of death (31%) in this category of patients and is 
twice as high as death from cancer (16%) and cardiovascular disease 
(12%). Overall, suicide deaths are 15.1 times higher among those with 
a gambling disorder in the age range 20-74 and 19.3 times higher in the 
age range 20-49 than in the general population (Table 1).

Table 1: Studies of depression and suicidal risk at GD.

Author/Year Task/Method Sample Results

Wardle, et al. 
(2020) [22]

Secondary analysis of the Adult Psychiatric 
Morbidity Survey 2007, a cross-sectional 

national probability sample survey of 7403 
adults living in households in England.

N=7403
Past year suicidality was reported in 19.2% of problem gamblers, compared 
with 4.4% in the rest of the population. Their unadjusted Odds Ratios (OR) of 
suicidality were 5.3 times higher. 

Valenciano-
Mendoza, 

et al. (2021) 
[23]

The participants completed self-
reported questionnaires to explore GD, 

personality traits, and psychopathological 
symptomatology. 

N=1112 
GDp 

F =211
M=901 

Of the total sample, 229 patients (26.6%) reported suicidal ideation and 74 
patients (6.7%), suicide attempts. The likelihood of presenting suicidal ideation was 
higher for women than men, but no differences were observed based on gambling 
preference. Suicidal ideation and attempts were associated with higher GD severity, 
a worse psychopathological state and higher self-transcendence levels.

Karlsson and 
Håkansson 
(2018) [24]

This is a longitudinal nationwide register 
study on 2,099 individuals with a GD 

diagnosis in the Swedish inpatient and/
or outpatient specialist health care system 

between the years of 2005–2016.

N=2099 
GDp 
F=474

M=1625 

The leading causes of death were suicide (31%) and the median age at suicide death 
was 32.5 years.  
However, it has been reported that some deaths classified as “events of undetermined 
intent” (21%) may in fact represent actual suicides.
SMR for suicide indicated a 15.1 times increase for men and women 20–74 years 
of age and in the younger and older age categories 19.3 and 9.6 times, respectively.  
Multivariate Cox regression analysis of potential psychiatric predictors of suicide 
death showed that the main predictor was depression. 
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Sharman, 
et al. (2021) 

[25]

A series of Chi-Square analyses and binary 
logistic regressions were run to identify 
clinical and sociodemographic variables 

associated with suicide attempts.

N=621 
GDp

Regression analysis showed that individuals were more likely to have reported 
suicide attempts if they had experienced loss of family relationships (1.65 times), 
loss of a home (1.87 times), prior depression (3.2 times), prior suicidal thoughts 
(6.14 times), or were taking medication (1.95 times) compared to those not reporting 
such individual events.

Håkansson 
and Karlsson 
(2020) [26]

The present study is a  longitudinal 
nationwide, diagnostic register study 
assessing the risk of suicide attempts 

(including fatal ones) in gambling disorder 
in Sweden in 2005–2016.

N=2099 
GDp 
F=474

M=1625 

417 individuals (19,9%) had a suicide attempt (including 10 fatal cases of suicide) 
during the study period.
n logistic regression, suicidal behavior was significantly associated with female 
gender, depression , anxiety disorders , and with alcohol  or drug use disorders. 

Battersby, 
et al. (2006) 

[27]

Seventy-nine people with a diagnosis 
of pathological gambling received a 

mail out survey that included questions 
on postulated risk factors for suicidal 
ideation and behaviour, the modified 
Suicide Ideation Scale (SIS), the South 

Oaks Gambling Screen (SOGS), the Beck 
Depression Inventory (BDI) and the 

CAGE.

N=79 
GDp

A total of 54.4% of the surveys were returned completed. There were 81.4% who 
showed some suicidal ideation and 30.2% reported one or more suicide attempts 
in the preceding 12 months. Suicidal ideation and behaviours were positively 
correlated with the gambling severity.

Petry and 
Kiluk (2002) 

[28]

At intake to gambling treatment programs, 
342 pathological gamblers completed the 
Addiction Severity Index and the South 

Oaks Gambling Screen.

N=342 
GDp

Persistent suicidal ideation was present  (N=109,32%), and suicide attempters 
(N=58,17%). The presence of suicidal ideation correlated with the severity of 
gambling disorder.

Guillou-
Landreat, et 

al. (2016) [29]

Patients underwent a semi-structured 
clinical interview and completed self-report 
questionnaires. The "suicidal risk module" 

of the Mini International Psychiatric 
interview (MINI) allowed to constitute two 

groups of patients that were compared, 
according to the presence of a suicidal risk.

N=194 
GDp

A logistic regression was performed to identify factors related to suicidal risk in PGs. 
In  40.21% of patients presented a suicidal risk. A history of major depression and 
anxiety disorders were predictors of suicidal risk as well as the severity of gambling 
disorder.

Moghaddam, 
et al. (2015) 

[30]

This study utilized subgroups derived 
from a nationally representative data set, 

examining different characteristics of 
suicidal behavior and several gambling 

levels, including subclinical groups.

N=13578 
GDp

Problem gambling was associated with suicidal ideation [adjusted odds ratio 
(AOR)=1.64,95% confidence interval (CI)=1.19-2.26] and suicide attempts 
[(AOR)=2.42,95%(CI)=1.60-3.67] after adjustment for sociodemographic 
variables. Pathological gambling was associated with suicidal ideation [(AOR)=2.86, 
95% (CI)=1.98-4.11] and suicide attempts [(AOR)=2.77,95% (CI)=1.72-4.47) after 
adjustment for sociodemographic variables.

Mallorquí-
Bagué, et al. 
(2018) [31]

The aim of this study is to investigate 
the association between trait impulsivity, 

emotion dysregulation, and the 
dispositional use of Emotion Regulation 
(ER) strategies with suicidal ideation and 
psychopathological symptom severity in 

GD.

N=249 
GDp

N =166 
GDp. 
with 

suicidal 
ideation

 Analyses of variance showed higher comorbid symptoms, emotion dysregulation, 
and trait impulsivity in patients with suicidal ideation. 
SEM analysis revealed that a worse psychopathological state directly predicted 
suicidal ideation and that both emotion dysregulation and GD severity indirectly 
increased the risk of suicidal ideation through this state.

Ledgerwood, 
et al. (2005) 

[32]

 Logistic regression analyses were applied 
to data from problem gamblers calling a 

helpline. 

N=986 
GDp

Problem gamblers who reported gambling-related suicidality (n=252;25.6%) 
acknowledged family, financial, legal, mental health, and substance-related 
problems. Among problem gamblers admitting gambling-related suicidality, 21.5% 
(n=53) reported gambling-related suicide attempts.

Ledgerwood 
and Petry 

(2004) [33]

The adult participants recruited from 
gambling treatment centers were included 

in an examination of gambling-related 
suicidal ideation and attempt.  Measures of 

gambling experience, impulsiveness, and 
dissociation were evaluated across groups. 

N=125 
GDp.

In this sample, 48% (N=60) had a history of gambling-related suicidal ideation, and 
an additional 12% (N=15) reported at least one gambling-related suicide attempt. 

Black, et al. 
(2015) [34]

The relationship with suicidal ideas and 
attempts in pathological gamblers and in 
the healthy control group was examined.
The results were analyzed using logistic 

regression with GEE.

N=95 
GDp
N=91 
HCs 

34 GD probands (35.8%) and 4 controls (4.4%) had attempted suicide; Lifetime 
suicidal ideations occurred in 60 GD probands (63.2%) and 12 controls (13.2%). 
Suicidality in GD probands is a marker of GD severity and is associated with greater 
psychiatric comorbidity. 

Jolly, et al. 
(2021) [35]

Comparison of suicidal behavior in patients 
with Major Depressive Disorder (MDD) 

with and without GD/ Data for the study 
were obtained retrospectively from the 

Nationwide Inpatient Sample (NIS) dataset 
for the years 2006-2017.

N=6646 
MDD,
 GDp

N=4,021,
063 MDD

 In the outcome analysis, suicidal ideation (45.4% vs. 39.5%, p<0.001), suicide 
attempt (7.2% v. 4.5%,p<0.001) and composite of suicidal ideation/attempt 
(50.7% vs. 43.1%, p<0.001) were more common in MDD with GD group compared 
to MDD without GD.  In the multivariate analysis, GD was associated with higher 
odds of suicidality.
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Dowling, et 
al. (2015) 

[36]

The systematically review and meta-analyse 
the prevalence of co-morbid psychiatric 

disorders (DSM-IV Axis I disorders) among 
treatment-seeking problem gamblers.

N=36 
studies

High rates of co-morbid current (74.8%,95%CI 36.5-93.9) and lifetime (75.5%,
95%CI 46.5-91.8) Axis I disorders. There were high rates of current mood 
disorders (23.1%,95%CI 14.9-34.0), alcohol use disorders (21.2%,95%CI 15.6-
28.1), anxiety disorders (17.6%, 95% CI 10.8-27.3) and substance (non-alcohol) use 
disorders (7.0%,95%CI 1.7-24.9). Specifically, the highest mean prevalence of 
current psychiatric disorders was for nicotine dependence (56.4%,95%CI 35.7-
75.2) and major depressive disorder (29.9%,95%CI 20.5-41.3).

Cross-sectional studies have demonstrated a significant and positive 
association between IGD and depression, anxiety disorder (Table 
2). Participants with IGD, both adolescents and adults, showed 
significantly higher levels of deliberate self-harm and suicidal behaviour 
compared to healthy controls [37,40-43,47-50]. The conducted 
meta-analysis and reviews of internet addiction studies, which included 
IGD, reveal a high degree of correlation with depression in 75%-89% 
of studies [46]. A large-scale nationwide cross-sectional study of 11,356 
school-based adolescent students in eleven European countries on 
the prevalence of pathological Internet use and its association with 
comorbid psychopathology and suicidal behavior among adolescents 
found that [47-50]:

• In the AIU group (n=9,355), results showed that the prevalence of 
moderate to severe depression and anxiety was 5%, respectively. 

• In the MIU group (n=1,523), 17.1% were identified with moderate 
to severe depression and 16.4% with moderate to severe anxiety. 

• In the PIU group (n=478), 33.5% reported moderate to severe 
depression and 27.6% reported moderate to severe anxiety. The 
proportion of depression and anxiety was significantly higher in the 
MIU and PIU groups (Table 2). The prevalence of self-destructive 
behavior was 4.5% among adaptive users, 12.2% among maladaptive 
users and 22.2% among pathological users. 

Table 2: Studies of depression and suicidal risk at IGD.

Study Task/Method Sample Results

Liu, L. 
et al.

(2018) 
[37]

This study has addressed the
comorbidity between IGD and
depression symptoms and
underlying neural mechanisms. 
- a longitudinal survey study
- a cross-sectional resting-state
functional connectivity (rsFC) study
- an intervention study.

Study 1
N-563
F-124
M-439
Study 2

N=76 IGDp
N=41 HCs

Study 3
N=63 IGDp
N=44 (CBI+ 

group),
23 rsFC (fMR)
N=19 (CBI − 

group),
16 rsFC (fMR)

- Autoregressive cross-lagged modeling on a longitudinal dataset of college students 
showed that IGD severity and depression are reciprocally predictive. At the neural 
level, individuals with IGD exhibited enhanced rsFC between the left amygdala 
and right DorsoLateral PreFrontal Cortex (DLPFC), inferior frontal and precentral 
gyrus, compared with control participants. 
- The amygdala-frontoparietal connectivity at the baseline negatively predicted 
reduction in depression symptoms following av psychotherapy intervention. 
- Further, following the intervention, individuals with IGD showed decreased 
connectivity between the left amygdala and left middle frontal and precentral 
gyrus, as compared with the non-intervention group.

Jeong, 
H. et

al. (2019) 
[38]

The reciprocal relationship between level 
of depressive symptoms and IGD among 
children in a longitudinal study (12 
months).

N=366 
elementary- 

school students 
IGDp

- The cross-lagged analysis revealed that level of depression at baseline significantly 
predicted severity of IGD features at the 12-month follow- up (β=0.15,p=0.003). 
- Severity of IGD features at baseline also significantly predicted level of depression 
at the 12-month follow-up (β=0.11,p=0.018).
 - The cross-lagged path analysis indicates a reciprocal relationship between severity 
of IGD features and level of depressive symptoms.

Gentile, 
D. A. et 
al. (2011) 

[39]

A 2-year, longitudinal, panel study was 
performed with a general elementary and 
secondary school.

N=3034 
children in 

grades
3 (N=743),
4 (N=711),
7 (N=916),
8 (N=664)

The prevalence IGD - 9%

Greater amounts of gaming, lower social competence, and greater impulsivity 
seemed to act as risk factors for becoming pathological gamers, where as depression, 
anxiety, social phobias, and lower school performance seemed to act as outcomes 
of pathological gaming.

Kaess, 
M. et al. 
(2014) 
[40]

The main objective of this cross- sectional 
study was to investigate the association 
between PIU, psychopathology and self-
destructive behaviours among school-
based adolescents in eleven European 
countries. 
This cross-sectional study was 
implemented within the framework of 
the European Union project: Saving and 
Empowering Young Lives in Europe. 
Psychopathology was measured using  - 
the Beck Depression Inventory-II, - Zung 
Self-Rating Anxiety Scale and - Strengths 
and Difficulties Questionnaire. - Self-
destructive behaviours were evaluated by 
the Deliberate Self- Harm Inventory and 
Paykel Suicide Scale.

N=11,356 
school-
based 

adolescents
(M/F: 

4,856/6,500);
mean age: 14.9

- In the AIU group (n=9,355), results showed that the prevalence of moderate to 
severe depression and anxiety was 5%, respectively.
- In the MIU group (n=1,523), 17.1% were identified with moderate to severe 
depression and 16.4% with moderate to severe anxiety. 
- In the PIU group (n=478), 33.5% reported moderate to severe depression 
and 27.6% reported moderate to severe anxiety. The proportion of depression and 
anxiety was significantly higher in the MIU and PIU groups.
- The prevalence of borderline and severe emotional symptoms was 10.8% for 
adaptive users, 23.7% for maladaptive users and 32% for pathological users.
- The prevalence of SIB was 4.5% among adaptive users, 12.2% among maladaptive 
users and 22.2% among pathological users.
- A similar pattern was observed for the prevalence of suicidal ideation (12.7,31.9,
42.3%) and suicide attempts (0.3,1.1,3.1%).
- The strongest correlations within the psychopathological domain were observed 
between PIU and symptoms of depression (p<0.001) and anxiety (p<0.001).
- In regards to self-destructive behaviours, SIB (p=0.014), suicidal ideation (p<
0.001) and suicide attempts (p=0.003) were significantly correlated with PIU.
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Fischer, 
G. et 

al.(2012) 
[41]

The cross-sectional study students
from the area of
Heidelberg/Germany were recruited
during the SEYLE study, a European
school-based intervention study and
completed an assessment of different
questionnaires, including the Young
Diagnostic Questionnaire for the
assessment of risky and pathological
internet use, the Beck Depression
Inventory, the Deliberate Self Harm
Inventory, and the Paykel Suicide
Scale.

N=1435 
students
M=48%
F=52%

80.7% of the
students 
reported

regular, 14.5% 
risky,

and 4.8%
pathological 

internet
use.

The risky and the pathological internet users showed significant higher rates of 
depression, deliberate self-harm and suicidal behaviour compared to students with 
regular internet use.
Remarkably, there were no significant differences of levels of depression and 
suicidal behaviour between risky and pathological users. These results suggest 
that not only pathologic internet use but also risky internet use is associated with 
symptoms of depression, self-harm and suicidal behaviour.

King, D. 
L. et

al. (2013) 
[42]

Participants were assessed using the
PTU checklist, Revised Children's
Anxiety and Depression Scale, Social
Anxiety Scale for Adolescents,
revised UCLA Loneliness Scale, and
Teenage Inventory of Social Skills.
Adolescents who met the criteria for
PVG or PIU or both were compared
to normal adolescents in terms of
axis I comorbidity.

N=1287
South 

Australian
secondary 

school
students aged 

12-18
years

The prevalence rates of PIU and PVG were 6.4% and 1.8%, respectively. A 
subgroup with co-occurring PIU and PVG was identified (3.3%).
The most distinguishing clinical features of PTU were withdrawal, tolerance, lies 
and secrecy, and conflict.
Symptoms of preoccupation, inability to self-limit, and using technology as an 
escape were commonly reported by adolescents without PTU, and therefore may 
be less useful as clinical indicators.
Depression, panic disorder, and separation anxiety were most prevalent among 
adolescents with PIU.

Ho, R. 
C. et al. 
(2014) 
[43]

Meta-analyses were conducted on
cross-sectional, case–control and
cohort studies which examined the
relationship between IA and
psychiatric co-morbidity.

8 studies
N=1641 IA p 

N=
11210 HCs

Our analyses demonstrated a significant and positive association between IA and 
alcohol abuse (OR=3.05,95% CI=2.14-4.37,z=6.12,P<0.001), attention 
deficit and hyperactivity (OR = 2.85, 95% CI = 2.15-3.77, z = 7.27, P < 0.001), 
depression (OR=2.77,95% CI=2.04-3.75,z=6.55,P<0.001) and anxiety (OR 
=2.70, 95% CI=1.46-4.97,z=3.18,P=0.001).

Wartberg 
L, et al. 
(2019) 
[44]

In a cross-lagged panel design study,
family dyads (FD-adolescent with a
parent each) were examined in 2016
(t1) and again 1 year later (2017, t2).
Overall, 1095 family dyads were
assessed at t1 and 985 dyads were re-
assessed at t2 with standardized
measures of IGD and several aspects
of adolescent and parental mental
health. Data were analyzed with
structural equation modeling (SEM).

N=1095 FD
In 2016

N=985 FD
in 2017

- Male gender, a higher level of hyperactivity/inattention, self-esteem problems and 
IGD at t1 were predictors of IGD at t2.
- IGD at t1 was a predictor for adolescent emotional distress at t2.
- Overall, 357 out of the 985 adolescents received a diagnosis of IGD at t1 or t2: 
142 (14.4%) at t1 and t2, 100 (10.2%) only at t1, and 115 (11.7%) only at t2.
Conclusions: Hyperactivity/inattention and self- esteem problems seem to be 
important for the development of IGD. We found first empirical evidence that 
IGD could prospectively contribute to a deterioration of adolescent mental health. 
Only a subgroup of affected adolescents showed IGD consistently over 1 year.

Lin P.C., 
et al. 

(2016) 
[45]

All participants received a diagnostic 
interview based on the Internet gaming 
disorder in the Fifth Edition of the 
Diagnostic Manual for Mental Disorders, 
and completed copies of questionnaire for 
depression, anxiety, and hostility.
Results: We found that subjects with 
Internet gaming disorder in remission 
had signifi cant lower

N=85 IGDp
N=85 IGDsr

We found that subjects with Internet gaming disorder in remission had signifi 
cant lower depression (20.64 ± 10.04 vs. 15.04 ± 9.10, p < 0.001), anxiety (53.81 ± 
10.89 vs. 49.72 ± 11.27, p<0.05), and hostility (63.62 ± 13.24 vs. 55.00 ± 12.65,p
<0.001) than those with Internet gaming disorder.

González-
Bues, 

V. et al. 
(2018) 
[46]

The aim of this study is to review 
systematically the current literature in 
order to explore the association between 
Internet Gaming Disorder (IGD) and 
psychopathology.

24 articles.
21 cross-

sectional and
three 

prospective
designs

The significant correlations reported comprised: 92% between IGD and anxiety, 
89% with depression, 85% with symptoms of Attention Deficit Hyperactivity 
Disorder (ADHD), and 75% with social phobia/anxiety and obsessive- compulsive 
symptoms.

Park, 
S. et al. 
(2013) 

[47]

The Internet Addiction Proneness Scale 
for Youth-Short Form (KS- scale) was used 
to evaluate the presence and severity of 
problematic internet use. The frequencies 
of depression, suicidal ideation and 
probable bipolar disorder were compared 
between adolescents with and without 
internet addiction. The associations 
between the severity of problematic 
internet use and the severity of depressive 
symptoms, bipolar symptoms and suicidal 
ideation were also analyzed.

N=795 middle 
and

high school 
students.
(538 girls; 
mean age,

13.87 ± 1.51 
years)

Seventy-five adolescents (9.4%) met the criteria for problematic internet use.
- The presence of problematic internet use was significantly associated with suicidal 
ideation (OR=5.82,95% CI = 3.30-10.26,p<0.001) as well as depression (OR=
5.00,95% CI=2.88- 8.66,p< 0.001).
- There was a marginally significant association between problematic internet use 
and probable bipolar disorder (OR=3.05,95% CI=0.96- 9.69,p=0.059).
- In the path model, problematic internet use significantly predicted depressive 
symptoms (β=0.296,95% CI=0.214-0.367,p=0.005), which predicted suicidal 
ideation (β=0.699,95% CI=0.631-0.751,p=0.009).
- Problematic internet use also predicted suicidal ideation directly (β=0.115,95% 
CI=0.052- 0.193,p=0.006).
- Conversely, depressive symptoms (β=0.119,95% CI=-0.005-0.219,p=0.040) 
and suicidal ideation (β=0.215,95% CI=0.089-0.346,p=0.005) predicted 
problematic internet use.
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Kim, 
K. et al. 
(2006) 

[48]

A questionnaire survey. The participants 
were high-school students living in a city 
who completed the self-reported measures 
of the Internet Addiction Scale, the 
Korean version of the Diagnostic Interview 
Schedule for Children- Major Depression 
Disorder-Simple Questionnaire, and the 
Suicidal
Ideation Questionnaire-Junior. A 
correlational survey design was employed.

N=1573

A correlational survey design was employed. Among the samples, 1.6% was 
diagnosed as Internet addicts, while 38.0% was classified as possible Internet 
addicts. The prevalence of Internet addiction did not vary with gender. The levels 
of depression and suicide ideation were highest in the Internet-addicts group.

Lin I. 
H, et al. 
(2014) 
[49]

A questionnaire survey.
- The five questions from the Kiddie 
Schedule for Affective Disorders and 
Schizophrenia were used to inquire as 
to the participants' suicidal ideation and 
attempt in the past one month.
- The Chen Internet Addiction Scale 
was used to assess participants' Internet 
addiction.
- The kinds of Internet activities thatthe 
adolescents participated in were also 
recorded.

N=9510 
adolescent

students aged 
12-18
years

- Internet addiction was significantly associated with suicidal ideation and suicidal 
attempt. 
- Online gaming, MSN, online searching for information, and online studying 
were associated with an increased risk of suicidal ideation.
- While online gaming, chatting, watching movies, shopping, and gambling were 
associated with an increased risk of suicidal attempt, watching online news was 
associated with a reduced risk of suicidal attempt.

Akin, 
A., and 
İskender, 
M. (2011) 

[50]

Participants were university students who 
were enrolled in mid-size state University, 
in Turkey. In this study, the Online 
Cognition Scale and the Depression 
Anxiety Stress Scale were used.

N=300

In correlation analysis, internet addiction was found positively related to 
depression, anxiety, and stress. According to path analysis results, depression, 
anxiety, and stress were predicted positively by internet addiction. This research 
shows that internet addiction has a direct impact on depression, anxiety, and stress.

Abbreviations: PTU: Pathological Technology Use; PVG: Pathological Video Gaming; PIU: Pathological Internet Use; FD: Family Dyads; AIU: 
Adaptive Internet Use; MIU: Maladaptive Internet Use

A similar pattern was observed for the prevalence of suicidal ideation 
(12.7,31.9,42.3%) and suicide attempts (0.3,1.1,3.1%) (Table 2).

These results indicate that the prevalence of self-destructive behavior 
was almost three times higher among maladaptive users and almost 
five times higher among pathological users compared to adaptive 
users.  The proportion of suicidal ideas was two and a half times higher 
among maladaptive users and three times higher among pathological 
users compared to adaptive users, while suicide attempts were almost 
four times higher among maladaptive users and ten times higher 
among pathological users compared to adaptive users [40,41]. The 
severity of the accompanying psychopathology increases several times 
as the symptoms of addiction itself become more severe.

Clinical syndromes contribute the most to the development of 
depression and suicidal behavior

First of all, it is the severity of the addiction itself. First of all, it is the 
severity of the addiction itself. It develops an irresistible urge to gamble 
in spite of losses and negative consequences. The mesocorticolimbic 
reward system is retrained so that a chase for losses develops, an 
escalation of gambling behavior in response to losses. The game or 
social networking activity itself becomes a significant need.

Altered state of consciousness: From the clinical observations, 
thanks to the self-reports of the players themselves, it is well known 
that during the game, as the addiction progresses, a person enters an 
altered state of consciousness like a trance or hypnosis. In the scientific 
literature, the term flow state, flow experience, or dark flow of a dark 
stream occurs, but the definitions of game trance or hypnosis better 
characterize these states.

Detachment from problems, the disappearance of the entire 
surrounding world, complete absorption in the game process with 
GD computer game with IGD which become the only reality for 
the person. Change of self-identification up to merging with a slot 
machine,  game avatar or a network image. Increases the sharpness of 

perception of sounds and color effects in the game. And in the case 
of a computer game, the sharpness of perception of the game world to 
the point that the player ceases to perceive the flaws and imperfections 
of computer graphics. For its narrowed perception, the game space 
becomes a full-fledged three-dimensional reality, the same as the real 
world.  By the way, the design of online games and gambling in online 
casinos very much contributes to this immersion, so its realism is very 
seriously worked on [51-61].

Tachyronia develops - a change in the perception of time.  A person feels 
that he has spent much less time in the game or on the social network 
than in reality. Memory of some events and circumstances in the game 
is violated. For example, only wins or almost wins are remembered, 
which, as has already been proven, motivates to continue playing, 
and losses are forgotten or minimized. As a result, a person does not 
remember how much he lost, and how much he won, as well as where, 
when and how much he borrowed. Memory is also erased for behavior 
in the game especially for episodes of aggressive behavior toward family 
members when they tried to interfere or stop participation in the game 
or communication in the social network. Dark flow state itself with the 
effect of detachment from life's problems and from negative emotional 
experiences about them, with the subsequent stimulating and 
euphoric effect (or immersive pleasure) can be very desirable for the  
addicted person and increase the attraction to the game and therefore 
the development of addiction. After returning from this illusionally 
free state, problems return, new debts and difficulties are added, and 
with them depression [10,51-54,60]. 

Neurobiological studies confirm that dependent Internet gamers 
exhibit increased activation in brain regions such as the angular gyrus, 
inferior frontal gyrus, precuneus, and in the medial prefrontal cortex, 
during avatar reflection compared to self-reflection. For reference, 
these brain regions are associated with the processing of identification, 
empathy, and the process of self-determination in healthy subjects. In 
research there was a decrease in bilateral brain activation in the AG 
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and the middle occipital gyrus during self-perception and hyperactivity 
of the left angular gyrus during perception of avatar movement in the 
game and correlation with the severity of symptoms. Based on this, it 
was concluded that the stronger the player's identification with the 
avatar, the heavier the dependence [55-61].

Twelve internet-addicted adolescents and fifteen adolescents without 
addiction reported whether short phrases described themselves, 
a wellknown historical person, or their own game character while 
undergoing a functional magnetic resonance imaging. Different 
patterns of activity emerged for adolescents with internet game 
addiction compared to healthy adolescents when they were thinking 
about themselves, another person, and their game characters. 
Specifically, when addicted adolescents were thinking about their own 
game characters, more global and significant medial prefrontal and 
anterior cingulate activations were observed, than even when compared 
to thinking about themselves. The ACC activation was correlated 
with the symptom severity. The activation patterns demonstrated 
that addicted adolescents were most attached to their game characters 
and equated their game characters to human [61]. Changes in the 
emotional areas of the brain (in the right putamen and caudate as well 
as in the inferior and middle frontal gyrus) of pathological users of 
social networks during the actualization of the network image indicate 
a greater attachment to it and social reactions to this image than to the 
real self.

Emotional dysregulation and stress in GD and IGD

Many people, both children, teenagers, and adults, begin to get involved 
in gambling or internet video games in order to relax, disconnect from 
problems, or from hard work and thus improve their emotional state 
as the players say themselves: “Remove stress”. Of course, they do not 
go away from the problems into the game, but switch their attention 
from thoughts about problems and emotional experiences about these 
mental assessments and conclusions about life circumstances. All their 
problems are made largely by the work of the mind, nothing else. But 
instead of looking for solutions, changing themselves, changing the 
situation, as we say, growing up, developing, taking responsibility, 
making efforts, a person is immersed in virtual reality or the world 
of gambling. From one illusion with negative images, thoughts, and 
emotions created in one's own mind, a person goes to another, created 
by information technology [62,63]. The primary psychotropic effect 
of this switch, associated with detachment from negative thoughts, 
disappears quite quickly. The game itself is an emotional stress. 
Participation in the game is accompanied by strong excitement, like 
the action of stimulants, contrasting emotions that resemble swings or 
swings of a pendulum: from extreme euphoria to all sorts of negative 
emotions. A constant game at the level of problematic and pathologic is 
a distress that is caused not only by events in the games, but also by their 
negative consequences. The arousal phase is followed by an exhaustion 
phase with asthenic emotions, depression, lack of desire and strength 
to do anything, and cognitive dysfunction. All this we observe in 
patients with IGD and GD [64,65]. Indicators of experienced distress 
are functional and structural changes in the brain, vegetative shifts, 
changes in the secretion of hormones of the hypatoadrenal system and 
neurotransmitters: cortisol, norepinephrine, and epinephrine.

Morphometric and functional neurobiological studies

On patients with IGD determine the dysfunction of the right dorso-
medial prefrontal cortex, the bilateral insular lobe and the orbitofrontal 
cortex, the right amygdala, and the left fusiform sulcus. These areas of 
the brain are associated with emotional regulation, inhibitory control 
in relation to undesirable behavior. Previous morphometric studies 

have shown that IGD is associated with structural abnormalities in gray 
matter, such as decreased gray matter volume in the frontal, cingulate, 
insular, parietal cortex, and amygdala. In the same zones, a decrease in 
the volume of gray matter is found in post-traumatic stress syndrome 
as a result of severe chronic distress and depression. A decrease in the 
volume of gray matter in these areas of the brain is observed due to the 
debilitating effect on the Central nervous system of chronic distress 
[37,66-68].

In patients with GD, there was a decrease in the content of gray matter 
in similar areas of the brain according to the results of morphometric 
studies. In structural MRI studies, a significant decrease was found 
in the orbitofrontal cortex, in the anterior cingulate cortex, in the 
amygdala and hippocampus [69-72]. A decrease in white matter density 
in studies using diffusion-tensor imaging was observed in corticolimbic 
tracts [73,74]. All these structural changes in the brain are associated 
with emotional dysregulation and appear in part as a result of constant 
severe emotional distress during gambling.

The fact that gamblers and Internet gamers experience stress during the 
game, problem and pathological players experience emotional distress 
can be confirmed by the results of studies of the sympathoadrenal 
system and the Hypothalamic-Pituitary-adrenal Axis (HPA-axis). There 
is a high activation of the sympathoadrenergic system and the HPA 
axis, both in GD and IGD during the game, before and after the game. 
Increased levels of cortisol, norepinephrine and epinephrine, both 
during gaming sessions and the day before in anticipation of the game. 
Also, cortisol levels increased, both during the game, and for a long 
time with a problem game. This increase was similar to an increase 
in cortisol levels in people who were exposed to acute stress factors 
[75-80].

DISCUSSION

A review of studies has revealed that individuals (children, adolescents, 
and adults) with gambling disorder and internet gaming disorder are 
often diagnosed with depression and suicidal behavior. Depression is 
the most common comorbid psychopathology in this in this group of 
patients along with anxiety disorder and other addictions. According 
to the results of cross-sectional studies, depression was diagnosed in 
23.1-41.3% of patients with GD [36]. Patients with GD, there are a 
high suicide risk in 25.6%-49.2%,6.9%-30.2% commit suicide 
attempts [26-30,32-35]. Suicide is the main cause of death (31%) in 
this category of patients. Overall, suicide deaths are 15.1 times higher 
among those with a gambling disorder in the age range 20-74 and 19.3 
times higher in the age range 20-49 than in the general population [24].

The conducted meta-analysis and reviews of internet addiction 
studies, which included IGD, reveal a high degree of correlation with 
depression in 75%-89% of studies [46]. A large-scale nationwide cross-
sectional study of 11,356 school-based adolescent students in eleven 
European countries found depression in 17.1% of problem users and 
33.5% of pathological gamers and social media users. Self-destructive 
behavior was observed in 12.2% of problem gamers and Internet users 
and in 22.2% of pathological ones. A similar pattern was observed in 
the percentages of healthy controls/problematic/pathological gamers 
or social media users regarding the prevalence of suicidal thoughts 
(12.7%,31.9%,42.3%) and suicide attempts (0.3%,1.1%,3.1%) 
[40,41]. These results demonstrate that the prevalence of comorbid 
psychopathology, in this case depression, and suicide risk increase 
several times as the symptoms of addiction themselves become more 
severe.
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Patients with IGD and GD experience altered states of consciousness 
(flow or dark flow state) with changes in players' self-identification up 
to merging with an avatar, slot-machine, game or network image, as 
proved by various neurobiological studies [51-61].  This most important 
clinical phenomenon, contributes to the development of depression, 
suicidal behavior and addiction. Unfortunately, the phenomenon of 
Altered State of Consciousness (ASC) is still very poorly investigated.

A constant game at the level of problematic and pathologic is a distress 
that is caused not only by events in the games, but also by their negative 
consequences. Morphometric and functional neurobiological studies 
on patients with IGD and GD determine the dysfunction in areas of 
the brain is associated with emotional regulation, inhibitory control in 
relation to undesirable behavior. Previous morphometric studies have 
shown that IGD and GD is associated with structural abnormalities in 
gray matter, such as decreased gray matter volume in the orbitofrontal, 
cingulate, insular, parietal cortex, and amygdala. In the same zones, 
a decrease in the volume of gray matter is found in post-traumatic 
stress syndrome as a result of severe chronic distress and depression. 
A decrease in the volume of gray matter in these areas of the brain is 
observed due to the debilitating effect on the Central nervous system 
of chronic distress [66-72].

The fact that gamblers and internet gamers experience stress during the 
game, problem and pathological players experience emotional distress 
can be confirmed by the results of studies of the sympathoadrenal 
system and the Hypothalamic-Pituitary-Adrenal axis (HPA-axis) [73 - 80].

A limitation of this review is the lack of longitudinal studies that 
would help establish the temporal sequence and mutual influence 
between the progression of depression, suicidal behavior, and severity 
of addiction. There is also a great lack of research on emotional distress 
and altered states of consciousness with changes in self-identification 
in GD and IGD. In the future, extensive, comprehensive research in 
these areas is recommended.

CONCLUSION

The analysis of clinical and neurobiological studies, as well as their own 
clinical cases, reveals that emotional dysregulation, constant emotional 
distress, experienced altered states of consciousness with a violation of 
self-identification during the game as well as increasing negative social 
consequences, are predisposing risk factors for the development of 
depression in these behavioral dependencies. As for the time sequence, 
few longitudinal studies have found a bi-directional relationship 
between depression and the severity of addiction symptoms. Based 
on all the results obtained, we can conclude that dependent players 
can become both initially mentally healthy people, and those who 
have already experienced subclinical and clinical manifestations of 
depression.  In the first case, the depression was added in the process 
of aggravating the symptoms of addiction, and in the second, the 
depressive symptoms increased and worsened. But when healthy 
life activity was restored, the severity of symptoms of depression also 
decreased. This study also shows that information game technologies 
are the main risk factor for the development of both addiction and 
comorbid psychopathology, such as depression up to suicidal behavior.

REFERENCES
1. Mihara S, Higuchi S. Cross‐sectional and longitudinal epidemiological 

studies of Internet gaming disorder: A systematic review of the 
literature. Psychiatry Clin Neurosci. 2017;71(7):425-444.

2. Rehbein F, Kliem S, Baier D, Mößle T, Petry NM. Prevalence 
of internet gaming disorder in German adolescents: Diagnostic 

contribution of the nine DSM‐5 criteria in a state‐wide representative 
sample. Addiction. 2015;110(5):842-851.

3. Barke A, Nyenhuis N, Kröner-Herwig B. The German version of the 
internet addiction test: A validation study. Cyberpsychol Behav Soc 
Netw. 2012;15(10):534-542.

4. Poli R, Agrimi E. Internet addiction disorder: Prevalence in an Italian 
student population. Nord J Psychiatry. 2012;66(1):55-59.

5. Lopez-Fernandez O, Freixa-Blanxart M, Honrubia-Serrano ML. 
The problematic internet entertainment use scale for adolescents: 
Prevalence of problem internet use in Spanish high school students. 
CyberPsychol Behav Soc Netw. 2013;16(2):108-118.

6. Tsumura H, Kanda H, Sugaya N, Tsuboi S, Takahashi K. Prevalence 
and risk factors of internet addiction among employed adults in 
Japan. J Epidemiol. 2018;28(4):202-206.

7. Canan F, Ataoglu A, Ozcetin A, Icmeli C. The association between 
Internet addiction and dissociation among Turkish college students. 
Compr Psychiatry. 2012;53(5):422-426.

8. Przybylski AK, Weinstein N, Murayama K. Internet gaming disorder: 
Investigating the clinical relevance of a new phenomenon. Am J 
Psychiatry. 2017;174(3):230-236.

9. Long J, Liu T, Liu Y, Hao W, Maurage P, Billieux J. Prevalence and 
correlates of problematic online gaming: A systematic review of the 
evidence published in Chinese. Curr Addict Rep. 2018;5(3):359-371.

10. Khudyakov AV, Ursu AV, Starchenkova AM. Komp’yuternaya igrovaya 
zavisimost’, klinika, dinamika i epidemiologiya [Elektronnyi resurs]
[Computer game addiction, clinic, dynamics and epidemiology]. 
Meditsinskaya psikhologiya v Rossii: elektronnyi nauchnyi zhurnal. 
Medical Psychology in Russia: Electronic Scientific Journal. 
2015(4):33.

11. Chung T, Sum S, Chan M, Lai E, Cheng N. Will esports result in 
a higher prevalence of problematic gaming? A review of the global 
situation. J Behav Addict. 2019;8(3):384-394.

12. Calado F, Griffiths MD. Problem gambling worldwide: An update 
and systematic review of empirical research (2000–2015). J Behav 
Addict. 2016;5(4):592-613.

13. Calado F, Alexandre J, Griffiths MD. Prevalence of adolescent 
problem gambling: A systematic review of recent research. J Gambl 
Stud. 2017;33(2):397-424.

14. Molinaro S, Canale N, Vieno A, Lenzi M, Siciliano V, Gori M, et al. 
Country‐and individual‐level determinants of probable problematic 
gambling in adolescence: A multi‐level cross‐national comparison. 
Addiction. 2014;109(12):2089-2097.

15. Bhatia U, Bhat B, George S, Nadkarni A. The prevalence, patterns, 
and correlates of gambling behaviours in men: An exploratory study 
from Goa, India. Asian Journal Psychiatr. 2019;43:143-149.

16. Gupta R, Derevensky JL. Adolescents with gambling problems: From 
research to treatment. J Gaml Stud. 2000;16(2):315-342.

17. Volberg RA, Gupta R, Griffiths MD, Ólason DT, Delfabbro P. An 
international perspective on youth gambling prevalence studies. 
Youth Gambling. 2011:21-56.

18. Salerno L, Pallanti S. COVID-19 related distress in gambling disorder. 
Front Psychiatry. 2021;12:156.

19. Abbott M. The epidemiology and impact of gambling disorder 
and other gambling-related harm. In Discussion paper for the 2017 
WHO forum on alcohol, drugs and addictive behaviours Geneva, 
Switzerland: WHO Headquarters.2017:26-28.

20. Braun B, Ludwig M, Sleczka P, Bühringer G, Kraus L. Gamblers 

https://doi.org/10.1111/pcn.12532
https://doi.org/10.1111/add.12849
https://doi.org/10.1111/add.12849
https://doi.org/10.1089/cyber.2011.0616
https://doi.org/10.3109/08039488.2011.605169
https://doi.org/10.1089/cyber.2012.0250
https://doi.org/10.2188/jea.JE20160185
https://doi.org/10.1016/j.comppsych.2011.08.006
https://doi.org/10.1176/appi.ajp.2016.16020224
https://dx:doi.org/10.1007/s40429-018-0219-6
http://mprj.ru/archiv_global/2015_4_33/nomer03.php
https://doi.org/10.1556/2006.8.2019.46
https://doi.org/10.1556/2006.5.2016.073
https://doi.org/10.1007/s10899-016-9627-5
https://doi.org/10.1111/add.12719
https://doi.org/10.1016/j.ajp.2019.03.021
https://doi.org/10.1023/a:1009493200768
https://doi.org/10.1515/9783110255690.21
https://doi.org/10.3389/fpsyt.2021.620661
https://dx:doi.org/10.1556/JBA.3.2014.3.7


9

Zinchenko T OPEN ACCESS Freely available online

J Psychiatry, Vol.24 Iss.10 No:1000485

seeking treatment: Who does and who doesn't? J Behav Addict. 
2014;3(3):189-198.

21. Suurvali H, Hodgins D, Toneatto T, Cunningham J. Treatment 
seeking among Ontario problem gamblers: Results of a population 
survey. Psychiatr Serv. 2008;59(11):1343-1346.

22. Wardle H, John A, Dymond S, McManus S. Problem gambling and 
suicidality in England: Secondary analysis of a representative cross-
sectional survey. Public Health. 2020;184:11-16.

23. Valenciano-Mendoza E, Fernández-Aranda F, Granero R, Gómez-
Peña M, Moragas L, del Pino-Gutierrez A, et al. Suicidal behavior in 
patients with gambling disorder and their response to psychological 
treatment: The roles of gender and gambling preference. J Psychiatr 
Res. 2021;143:317-326.

24. Karlsson A, Håkansson A. Gambling disorder, increased mortality, 
suicidality, and associated comorbidity: A longitudinal nationwide 
register study. J Behav Addict. 2018;7(4):1091-1099.

25. Sharman S, Murphy R, Turner J, Roberts A. Predictors of suicide 
attempts in male UK gamblers seeking residential treatment. Addict 
Behav. 2021:107171.

26. Håkansson A, Karlsson A. Suicide attempt in patients with gambling 
disorder—associations with comorbidity including substance use 
disorders. Front Psychiatry. 2020;11.

27. Battersby M, Tolchard B, Scurrah M, Thomas L. Suicide ideation 
and behaviour in people with pathological gambling attending a 
treatment service. Int J Ment Health Addict. 2006;4(3):233-246.

28. Petry NM, Kiluk BD. Suicidal ideation and suicide attempts 
in treatment-seeking pathological gamblers. J Nerv Ment Dis. 
2002;190(7):462.

29. Guillou-Landreat M, Guilleux A, Sauvaget A, Brisson L, Leboucher 
J, Remaud M, et al. Factors associated with suicidal risk among a 
French cohort of problem gamblers seeking treatment. Psychiatry 
Res. 2016;240:11-18.

30. Moghaddam JF, Yoon G, Dickerson DL, Kim SW, Westermeyer J. 
Suicidal ideation and suicide attempts in five groups with different 
severities of gambling: Findings from the National Epidemiologic 
Survey on alcohol and related conditions. Am J Addict. 
2015;24(4):292-298.

31. Mallorquí-Bagué N, Mena-Moreno T, Granero R, Vintró-Alcaraz 
C, Sánchez-González J, Fernández-Aranda F, et al. Suicidal ideation 
and history of suicide attempts in treatment-seeking patients with 
gambling disorder: The role of emotion dysregulation and high trait 
impulsivity. J Behav Addict. 2018;7(4):1112-1121.

32. Ledgerwood DM, Steinberg MA, Wu R, Potenza MN. Self-reported 
gambling-related suicidality among gambling helpline callers. Psychol 
Addict Behav. 2005;19(2):175.

33. Ledgerwood DM, Petry NM. Gambling and suicidality in treatment-
seeking pathological gamblers. J Nerv Mental Dis. 2004;192(10):711-714.

34. Black DW, Coryell W, Crowe R, McCormick B, Shaw M, Allen J. 
Suicide ideations, suicide attempts, and completed suicide in persons 
with pathological gambling and their first‐degree relatives. Suicide 
Life‐Threat Behav. 2015;45(6):700-709.

35.  Jolly T, Trivedi C, Adnan M, Mansuri Z, Agarwal V. Gambling in 
patients with major depressive disorder is associated with an elevated 
risk of Suicide: Insights from 12-years of nNationwide inpatient 
sample data. Addict Behav. 2021;118:106872.

36. Dowling NA, Cowlishaw S, Jackson AC, Merkouris SS, Francis KL, 
Christensen DR. Prevalence of psychiatric co-morbidity in treatment-
seeking problem gamblers: A systematic review and meta-analysis. 

Aust N Z J Psychiatry. 2015;49(6):519-539.

37. Liu L, Yao YW, Li CS, Zhang JT, Xia CC, Lan J, et al. The comorbidity 
between internet gaming disorder and depression: Interrelationship 
and neural mechanisms. Front Psychiatry. 2018;9:154.

38. Jeong H, Yim HW, Lee SY, Lee HK, Potenza MN, Jo SJ, et al. 
Reciprocal relationship between depression and Internet gaming 
disorder in children: A 12-month follow-up of the iCURE study using 
cross-lagged path analysis. J Behav Addict. 2019;8(4):725-732.

39. Gentile DA, Choo H, Liau A, Sim T, Li D, Fung D, et al. Pathological 
video game use among youths: A two-year longitudinal study. 
Pediatrics. 2011;127(2):e319-329.

40. Kaess M, Durkee T, Brunner R, Carli V, Parzer P, Wasserman C, 
et al. Pathological internet use among European adolescents: 
Psychopathology and self-destructive behaviours. Eur Child Adolesc 
Psychiatry. 2014;23(11):1093-1102.

41. Fischer G, Brunner R, Parzer P, Klug K, Durkee T, Carli V, et al. 
Depression, deliberate self-harm and suicidal behaviour in adolescents 
engaging in risky and pathological internet use. Prax Kinderpsychol 
Kinderpsychiatr. 2012;61(1):16-31.

42. King DL, Delfabbro PH, Zwaans T, Kaptsis D. Clinical features and 
axis I comorbidity of Australian adolescent pathological Internet and 
video game users. Aust N Z J Psychiatry. 2013;47(11):1058-10567.

43. Ho RC, Zhang MW, Tsang TY, Toh AH, Pan F, Lu Y, et al. The 
association between internet addiction and psychiatric co-morbidity: 
A meta-analysis. BMC Psychiatry. 2014;14(1):1-10.

44. Wartberg L, Kriston L, Zieglmeier M, Lincoln T, Kammerl R. 
A longitudinal study on psychosocial causes and consequences 
of internet gaming disorder in adolescence. Psychol Med. 2019 
;49(2):287-294.

45. Lin PC, Su CH, Yen JY, Ko CH. The association between comorbid 
psychiatric symptoms and remission of internet gaming disorder 
among college students and non-student adults. Taiwan Psychiatry. 
2016;30(4):279-288.

46. González-Bueso V, Santamaría JJ, Fernández D, Merino L, Montero E, 
Ribas J. Association between internet gaming disorder or pathological 
video-game use and comorbid psychopathology: A comprehensive 
review. Int J Environ Res Public Health. 2018;15(4):668.

47. Park S, Hong KE, Park EJ, Ha KS, Yoo HJ. The association between 
problematic internet use and depression, suicidal ideation and bipolar 
disorder symptoms in Korean adolescents. Aust N Z J Psychiatry. 
2013;47(2):153-159.

48. Kim K, Ryu E, Chon MY, Yeun EJ, Choi SY, Seo JS, et al . Internet 
addiction in Korean adolescents and its relation to depression 
and suicidal ideation: a questionnaire survey. Int J Nurs Stud. 
2006;43(2):185-192.

49. Lin IH, Ko CH, Chang YP, Liu TL, Wang PW, Lin HC, et al. The 
association between suicidality and internet addiction and activities 
in Taiwanese adolescents. Compr Psychiatry. 2014;55(3):504-510.

50. Akin A, Iskender M. Internet addiction and depression, anxiety and 
stress. Int Online J Educ Sci. 2011;3(1):138-148.

51. Tricker C, Rock AJ, Clark GI. Cue-reactive altered state of 
consciousness mediates the relationship between problem-gambling 
severity and cue-reactive urge in poker-machine gamblers. J Gambl 
Stud. 2016;32(2):661-674.

52. Dixon MJ, Stange M, Larche CJ, Graydon C, Fugelsang JA, Harrigan 
KA. Dark flow, depression and multiline slot machine play. J Gambl 
Stud. 2018;34(1):73-84.

53. Dixon MJ, Gutierrez J, Stange M, Larche CJ, Graydon C, Vintan S, 

https://dx:doi.org/10.1556/JBA.3.2014.3.7
https://dx:doi.org/10.1176/appi.ps.59.11.1343
https://doi.org/10.1016/j.puhe.2020.03.024
https://doi.org/10.1016/j.jpsychires.2021.09.027
https://dx:doi.org/10.1556/2006.7.2018.112
https://doi.org/10.1016/j.addbeh.2021.107171
https://dx:doi.org/10.3389/fpsyt.2020.593533
https://doi.org/10.1007/s11469-006-9022-z
https://doi.org/10.1097/01.NMD.0000022447.27689.96
https://doi.org/10.1016/j.psychres.2016.04.008.
https://dx:doi.org/10.1111/ajad.12197
https://dx:doi.org/10.1556/2006.7.2018.132
https://dx:doi.org/10.1037/0893-164X.19.2.175
https://dx:doi.org/10.1097/01.nmd.0000142021.71880.ce
https://doi.org/10.1111/sltb.12162
https://doi.org/10.1016/j.addbeh.2021.106872
https://doi.org/10.1177/0004867415575774
https://doi.org/10.1177/0004867415575774
https://doi.org/10.3389/fpsyt.2018.00154
https://doi.org/10.1556/2006.8.2019.74
https://doi.org/10.1542/peds.2010-1353
https://doi.org/10.1007/s00787-014-0562-7
https://dx:doi.org/10.13109/prkk.2012.61.1.16
https://doi.org/10.1177/0004867413491159
https://doi.org/10.1186/1471-244X-14-183
https://doi.org/10.1017/S003329171800082X
https://doi.org/10.3390/ijerph15040668
https://doi.org/10.1177/0004867412463613
https://doi.org/10.1016/j.ijnurstu.2005.02.005
https://doi.org/10.1016/j.comppsych.2013.11.012
https://dx:doi.org/10.4103/jfcm.JFCM_93_18
https://doi.org/10.1007/s10899-015-9549-7
https://doi.org/10.1007/s10899-017-9695-1
https://doi.org/10.1037/adb0000435


10

Zinchenko T OPEN ACCESS Freely available online

J Psychiatry, Vol.24 Iss.10 No:1000485

et al. Mindfulness problems and depression symptoms in everyday 
life predict dark flow during slots play: Implications for gambling as a 
form of escape. Psychol Addict Behav. 2019;33(1):81.

54. Murch WS, Ferrari MA, McDonald BM, Clark L. Investigating 
flow state and cardiac pre-ejection period during electronic gaming 
machine use. Front Psychol. 2020;11:300.

55. Leménager T, Dieter J, Hill H, Koopmann A, Reinhard I, Sell 
M, et al. Neurobiological correlates of physical self-concept and 
self-identification with avatars in addicted players of Massively 
Multiplayer Online Role-Playing Games (MMORPGs). Addict Behav. 
2014; 39(12):1789-1797.

56. Leménager T, Dieter J, Hill H, Hoffmann S, Reinhard I, Beutel M, et 
al. Exploring the neural basis of avatar identification in pathological 
internet gamers and of self-reflection in pathological social network 
users. J Behav Addict. 2016;5(3):485-499.

57. Dieter J, Hill H, Sell M, Reinhard I, Vollstädt-Klein S, Kiefer F, et 
al. Avatar’s neurobiological traces in the self-concept of massively 
multiplayer online role-playing game (MMORPG) addicts. Behav 
Neurosci. 2015;129(1):8.

58. Dong G, Huang J, Du X. Alterations in regional homogeneity of 
resting-state brain activity in internet gaming addicts. Behav Brain 
Funct. 2012;8(1):1-8.

59. Kim YR, Son JW, Lee SI, Shin CJ, Kim SK, Ju G, et al. Abnormal brain 
activation of adolescent internet addict in a ball-throwing animation 
task: Possible neural correlates of disembodiment revealed by fMRI. 
Prog Neuropsychopharmacol Biol Psychiatry. 2012;39(1):88-95.

60. Green R, Delfabbro PH, King DL. Avatar-and self-related processes 
and problematic gaming: A systematic review. Addict Behav. 
2020;108:106461.

61. Choi EJ, Taylor MJ, Hong SB, Kim C, Kim JW, McIntyre RS, et al. 
Gaming-addicted teens identify more with their cyber-self than their 
own self: Neural evidence. Psychiatry Res Neuroimaging. 2018;279:51-
59.

62. Loton D, Borkoles E, Lubman D, Polman R. Video game addiction, 
engagement and symptoms of stress, depression and anxiety: The 
mediating role of coping. Int J Ment Health Addict. 2016;14(4):565-
578.

63. McNicol ML, Thorsteinsson EB. Internet addiction, psychological 
distress, and coping responses among adolescents and adults. 
Cyberpsychol Behav Soc Netw. 2017;20(5):296-304.

64. Wong HY, Mo HY, Potenza MN, Chan MN, Lau WM, Chui TK, et al. 
Relationships between severity of internet gaming disorder, severity of 
problematic social media use, sleep quality and psychological distress. 
Int J Environ Res Public Health. 2020; 17(6):1879.

65. Gainsbury SM, Angus DJ, Blaszczynski A. Isolating the impact of 
specific gambling activities and modes on problem gambling and 
psychological distress in internet gamblers. BMC Public Health. 
2019; 19(1):1-6.

66. Du X, Qi X, Yang Y, Du G, Gao P, Zhang Y, et al. Altered structural 
correlates of impulsivity in adolescents with internet gaming disorder. 
Front Hum Neurosci. 2016; 10:4.

67. Ko CH, Hsieh TJ, Wang PW, Lin WC, Yen CF, Chen CS, et al. 
Altered gray matter density and disrupted functional connectivity 
of the amygdala in adults with internet gaming disorder. Prog 
Neuropsychopharmacol Biol Psychiatry. 2015; 57: 185-192.

68. Yuan K, Qin W, Yu D, Bi Y, Xing L, Jin C, et al. Core brain networks 
interactions and cognitive control in internet gaming disorder 
individuals in late adolescence/early adulthood. Brain Struct Funct. 

2016; 221(3): 1427-1442.

69. Zois E, Kiefer F, Lemenager T, Vollstädt‐Klein S, Mann K, Fauth‐
Bühler M. Frontal cortex gray matter volume alterations in 
pathological gambling occur independently from substance use 
disorder. Addict Biol. 2017; 22(3): 864-872.

70. Grant JE, Odlaug BL, Chamberlain SR. Reduced cortical thickness in 
gambling disorder: A morphometric MRI study. Eur Arch Psychiatry 
Clin Neurosci. 2015; 265(8): 655-661.

71. Rahman AS, Xu J, Potenza MN. Hippocampal and amygdalar 
volumetric differences in pathological gambling: a preliminary 
study of the associations with the behavioral inhibition system. 
Neuropsychopharmacol. 2014; 39(3):738-745.

72. Chamberlain SR, Derbyshire K, Daws RE, Odlaug BL, Leppink EW, 
Grant JE. White matter tract integrity in treatment-resistant gambling 
disorder. Br J Psychiatry. 2016; 208(6):579-584.

73. van Timmeren T, Jansen JM, Caan MW, Goudriaan AE, van 
Holst RJ. White matter integrity between left basal ganglia and left 
prefrontal cortex is compromised in gambling disorder. Addict Biol. 
2017; 22(6):1590-1600.

74. Krueger TH, Schedlowski M, Meyer G. Cortisol and heart rate 
measures during casino gambling in relation to impulsivity. 
Neuropsychobiology. 2005; 52(4):206-211.

75. Meyer G, Hauffa BP, Schedlowski M, Pawlak C, Stadler MA, Exton 
MS. Casino gambling increases heart rate and salivary cortisol in 
regular gamblers. Biol Psychiatry. 2000; 48(9):948-953.

76. Meyer G, Schwertfeger J, Exton MS, Janssen OE, Knapp W, Stadler 
MA, et al. Neuroendocrine response to casino gambling in problem 
gamblers. Psychoneuroendocrinology. 2004; 29(10):1272-1280.

77. Li Y, Sescousse G, Dreher JC. Endogenous cortisol levels are 
associated with an imbalanced striatal sensitivity to monetary versus 
non-monetary cues in pathological gamblers. Front Behav Neurosci. 
2014; 8:83.

78. Buchanan TW, McMullin SD, Mulhauser K, Weinstock J, Weller 
JA. Diurnal cortisol and decision making under risk in problem 
gambling. Psychol Addict Behav. 2020; 34(1):218.

79. Kim N, Hughes TL, Park CG, Quinn L, Kong ID. Resting-state 
peripheral catecholamine and anxiety levels in Korean male 
adolescents with Internet game addiction. Cyberpsychol Behav  Soc 
Netw. 2016; 19(3):202-208.

80. Zhang HX, Jiang WQ, Lin ZG, Du YS, Vance A. Comparison of 
psychological symptoms and serum levels of neurotransmitters in 
Shanghai adolescents with and without internet addiction disorder: 
A case-control study. PloS One. 2013; 8(5):e63089.

https://doi.org/10.1037/adb0000435
https://doi.org/10.3389/fpsyg.2020.00300
https://doi.org/10.1016/j.addbeh.2014.07.017
https://doi.org/10.1556/2006.5.2016.048
https://doi.org/10.1037/bne0000025
https://doi.org/10.1186/1744-9081-8-41
https://doi.org/10.1016/j.pnpbp.2012.05.013
https://doi.org/10.1016/j.addbeh.2020.106461
https://doi.org/10.1016/j.pscychresns.2018.05.012
https://doi.org/10.1007/s11469-015-9578-6
https://doi.org/10.1089/cyber.2016.0669
https://doi.org/10.3390/ijerph17061879
https://doi.org/10.1186/s12889-019-7738-5
https://doi.org/10.3389/fnhum.2016.00004
https://doi.org/10.1016/j.pnpbp.2014.11.003
https://dx:doi.org/10.1007/s00429-014-0982-7
https://dx:doi.org/10.1007/s00429-014-0982-7
https://doi.org/10.1111/adb.12368
https://doi.org/10.1007/s00406-015-0592-2
https://doi.org/10.1038/npp.2013.260
https://doi.org/10.1192/bjp.bp.115.165506
https://doi.org/10.1111/adb.12447
https://doi.org/10.1159/000089004
https://doi.org/10.1016/s0006-3223(00)00888-x
https://doi.org/10.1016/j.psyneuen.2004.03.005
https://doi.org/10.3389/fnbeh.2014.00083
https://doi.org/10.1037/adb0000474
https://doi.org/10.1089/cyber.2015.0411
https://doi.org/10.1371/journal.pone.0063089



