
Dangerous information technology of the future. 
What impact can artificial consciousness have 
on the consciousness and subconscious of 
individuals and groups? 
The experience of psychological and psychiatric 
examination of artificial consciousness.



There are two types of GAME DISORDERS:

v Gambling disorder
v Gaming disorder

Both disorders are behavioral addictions based on gaming activity with 
constant involvement in the game, regardless of the adverse effects, loss of 
control and the presence of a traction state  (pathological attraction, 
craving) prior to involvement in the game in the absence of use of 
substances (psychoactive substances).



Dependence from the gambling 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: 

vboth in frequency of involvement in the game, as well as in time; 

va pathological craving for play appears and eventually increases to a compulsive urge, which is 
constantly embodied almost without a struggle of motives; 

vthe 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;

vthe pathological need for the game becomes dominant and replaces all other interests, 
Hobbies, forms of activity, relationships up to the basic needs: food, sleep, intimacy, child care, 
etc. 



 

  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. In European samples from 1.2 to 5.0%. Analogical prevalence 
rates in the middle East. In the US 0.3-1%. In Asia from 3.5 to 27.5%.

 



A 2015 study by russian scientists showed that gaming is widespread 
among students:
v92% of high school students play computer games,
v65% of College students,
v41% 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.



 

Over the past 20 years, the gaming industry has increased its revenue by 
more than 100 times: from an annual revenue of less than $200M at the 
end of the 90's to $100Bn already in 2017.



The number of gamers is also increasing enormously.  
Active players are ⅓ of the world's population, 2.3 billion people as for 2017 
and 2.73 billion with a forecast for 2021. 
And these are mostly children, teenagers, and young people under 35. 



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 6.5% among adults 14 and 
almost 2 times more from 0.2 to 12.5% 
among adolescents.

This is despite the fact that gambling 
by teenagers is an illegal activity. 



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 (Braun et al. 2014), and no more than 
5-10% of applicants.
Moreover, studies of prevalence were conducted only in individual 
countries, they were not global in nature and without constant 
accounting for changes (they were of a one-time nature). Therefore, 
these figures only very roughly reflect the real picture.



Annual global gambling losses are estimated at $400 billion in 2016. It is 
expected that the prevalence of gambling will continue to expand among 
new populations with a high risk of developing addictions.

Over the past 10 years, gambling involvement has increased 17.5 times 
among different groups of the population. The government's interest in 
increasing revenue played a significant role.

Some studies have shown that the degree of harm (damage) associated with 
gambling is similar in scale to major depressive disorder, as well as alcohol 
abuse and alcohol addiction, 2.5 times more than for diabetes, and 3.0 
times more than for drug use disorders.



Excessive involvement in social medias is manifested:

ü strong compulsive desire to log in;

ü loss of control over the time spent in the network (many hours in the network, sometimes all 

over the night);

ü constant reflections on events in the network: memories, fantasies, and plans for actions in the 

network;

ü stay in the network despite the negative consequences and postponed the important things;

ü irritability, anxiety, a decrease in mood when it is impossible to enter the network, sometimes 

even dysphoria, aggression;

ü relief, excitement, euphoria, or simply elation when returning to the network;

ü high sensitivity, strong emotional reactions to comments, positive and negative evaluation, any 

feedback on the relationship to their actions in the network;

ü self-doubt, dependence on the evaluation of other users;



ü estrangement from family, friends, colleagues, preference for online communication to real 

relationships and other interests;

ü obsessive need to keep track of events on the page, regardless of location: in transport, driving, 

at a lesson, lecture, at work;

ü aggression: shouting, swearing, conflicts, when someone tries to distract from the social 

network; 

ü unsuccessful attempts to reduce the time spent online;

ü lying and hiding the facts of visiting the network and how much time was spent on it in front of 

family and friends;

ü fear of missing something important if not online. So called «Fear of Missing Out» ( FOMO)

ü this is a constant fear that others will have useful group experience, something important will 

happen, when only you will be absent. (Buglass, S.L. et al, 2017; Przybylski, A.K. et al, 2013; Gil, F, 

et al; 2016).



There is evidence that social media 
addiction affects approximately 12% 
users of social media sites (Alabi, 
2012; Wolniczak идр., 2013; Wu, 
Cheung, Ku, & Hung, 2013). 

But in general, the prevalence of 
social media addiction is poorly 
researched, largely due to the lack of 
common assessment criteria and 
large-scale systematic research.

In 2004 social media SNS Facebook had a start and till 2016 it had 2,6 billion аctive users all around 
the world. In 2015 people began spending in SNS on average from 1,5 to 3,7 hours per day. 
Smartphone users have an average of 7.4 social networking applications on their phones.



Mental disorders

But in addition to the obvious benefits for 

cognition and communication, SNS has 

become a powerful factor in addiction and, 

as a result, serious emotional problems and 

even mental disorders: depression, anxiety 

disorders, emotional stress, sleep disorders, 

etc. (Bányai et al., 2017; Koc & Gulyagci, 

2013; Shensa et al.., 2017; van Rooij, 

Ferguson, van de Mheen, & Schoenmakers, 

2017Eraslan-Capan, 2015; Hong, Huang, Lin 

& Chiu, 2014; Malik & Khan, 2015; Marino et 

al., 2017; Pantic, 2014; Shakya & Christakis, 

2017; Toker & Baturay, 2016).

Cognitive impairment

The negative consequences of dependence on 

SNS can include

§ difficulties with focusing attention, 

especially for a long time, distraction, 

dispertion; 

§ memory impairment, 

§ decrease in intelligence: 

     - the ability to abstract logical thinking, 

     - critical analysis and 

     - generalization of information. 

     - It was replaced by superficial "clip" 

thinking without deep analysis and 

understanding of the essence of the perceived 

content.

     - Even the term "network dementia"has 

appeared.

Negative social consequences

Studies have been conducted that indicate 

the negative impact of dependence on 

social networks on the performance of 

schoolchildren and students.(Huang, 2014; 

Al-Menayes, 2014, 2015; Junco, 2012; 

Karpinski, Kirschner, Ozer, Mellott, & Ochwo, 

2013; Kirschner & Karpinski, 2010; Nida, 

2018; Y. Hou еt al, 2019).

Hours of sitting in SNS had a negative 

impact on the quality of relationships in the 

family, with friends and colleagues in the 

real world.

The negative consequences of dependence on SNS



For example, 

- a study on a large sample of US students (N = 1893) showed 
that the time spent by students on Facebook had a negative 
impact on their overall average success rate, meaning that the 
more time students spent on the social network, the lower 
their average score was (Junco, 2012).

- Wood and others (2012) found that using messengers for 
text messaging, email, and Facebook negatively affects 
academic performance in real time. 

- Jiang, Hu, and Wang (2016) found that using Weibo, the 
Chinese equivalent of Twitter, negatively affected the 
perception of information.



NEGATIVE CONSEQUENCES 
Spheres of life Gambling disorder Internet gaming disorder

Social negative 
consequences

Finance - debts that are paid off not only by the 
player's personal funds, but also by the family's 
money and property, business funds, firms, and 
enterprises (embezzlement).

In relashionships:

- lies; conflicts; distrust, manipulation of family 
members-80%, divorce 35%;

- lies and manipulation in relation to friends, 
colleagues and partners at work;

- as a result, the relationship ends or becomes 
superficial, consumer-oriented;

- the social circle is replaced by the game one.

Education and profession:

- loss of the job;

- reduced academic performance, exclusion from 
school.

Finance - spending on games, in-game purchases, and 
your own funds or parents.
Fines, losses due to loss of interest in the work and
carelessness.

In relashionships:

- abandonment of previous hobbies or external activities, 
which leads to social isolation;

- family conflicts and in the collective – lies, 
manipulations;

- the social circle getting smaller and replaces by the 
game one.

Education and profession:

- loss of the job because of that the employee comes 
sleepy, tired and the productivity getting low, many 
mistakes were done.

- loss in the job interest and satisfaction of what he does.

Bad performance up to exclusion from educational 
institution



Spheres of life Gambling disorder Internet gaming disorder

Legal
ü 92% stolen money and things from the house up to 

the complete removal of things;
ü 22,7% committed these actions outside the house;
ü 13,3% committed embezzlement of trusted money;
ü 6% committed robberies.

 

No reliable data available

Damage to 
health 

 

Damage to health is associated with an extremely 
unfavorable and destructive way of life:

ü consequences of the chronical stress, stress in 
which the gamer lives;

ü accompanying the game use of alcohol, drugs and 
smoking;

ü disorder of the normal diet and quality of food, 
sleep and wakefulness;

ü neglect of health, lack of prevention and timely 
treatment of diseases; 

ü on the average, life expectancy of gamblers is 20 
years less than in the general population;

ü neglect of health, lack of prevention and timely 
treatment of diseases;

ü on average, the life expectancy of gamblers is 20 
years less than in the general population.

 

 

Associated with emotional stress and sedentary lifestyle:

 

ü deep vein thrombosis;

ü visual impairment;

ü hemorrhoids;

ü osteochondrosis spinal protrusion and herniated 
vertebral discs;

ü diseases of the gastrointestinal tract due to eating 
disorders.



Spheres of life Gambling disorder Internet gaming disorder

Mental health 
problems

ü Dependence on the use of psychoactive 
substances (alcohol, drugs) 57.5-72%.

ü Mood disorders (depression and bipolar 
disorder) 37.9-60%.

ü Anxiety disorders 37.4 - 63%.

ü Personality disorders 25-93%.

ü Sleep disruption.

 

ü Sleep disruption.

ü Obesity due to physical inactivity.

ü Irritability.

ü Irritability, aggression.

ü Empathy reduction.

ü Depression disorder.

ü Anxiety disorders, including panic attacks and 
social phobias.

ü Neurasthenia.

ü -Substance-use behaviors.

ü Obsessive–compulsive disorder.

ü Attention defificit hyperactivity disorder (ADHD).

(Personality disorders most of the all narcissistic, 
schizoid or unstable type). 



Spheres of life Gambling disorder Internet gaming disorder

Suicidal risk ü Suicidal risk is very high in people with PG and is 
observed in 50%,

ü Up to 80% report suicidal thoughts, and

ü 48-49.2% have persistent suicidal ideas of an 
obsessive nature,

ü 12-35.8% commit suicide attempts. - The average 
age of death was 51 years, and the average age of 
suicide was 32.5 years.

ü The main causes of death are self-murder (31%), 
overtaxing of cancer (16%) and diseases of the 
circulatory system (12%).

ü The death rate as a result of suicide was 15.1 times 
higher for men aged 20-74 than for the General 
population, and 19.3 times higher in the 20-49 
category.

 

ü Suicidal behaviours (suicidal ideation and suicide 
attempts)

ü 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. 

ü 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. [61-62]



Clinical 
syndromes Gambling disorder Internet gaming disorder

Altered state of 
consciousness
 
Gaming trance

ü the gambler enters this state during the game or 
before the game

ü there is a strong emotional excitement, excitement 
under the influence of bright photographic images, 
three-dimensional images with all the incentives to 
play and fantasies on this topic

ü memory works selectively: only winnings are 
remembered

ü in 92%, tachychronia is a change in the perception 
of time

ü more than 54% have detachment, the 
disappearance of the entire world around them, 
merging with the machine or dissolving in another 
game process

ü increases the sharpness of perception of sounds 
and game effects

ü memory impairment for certain events and 
circumstances of the game

ü the state of the game trance, according to the 
picture of the EEG and the reaction of the 
autonomic nervous system, corresponds to the 
picture of the hypnotic state

ü in a trance, the player will play until he is left with 
no power or money.

ü Transfer of attention and perception to the space of 
the game with 

ü fixing the gaze and fading in a stationary position, 
while not feeling discomfort, tension, or even pain

ü avatar self-identification - violation of self-perception 
of yourself as a game character

ü Tachychronia (acceleration of the flow of time)

ü detachment from people, worries, problems, promises

ü "animating" virtual reality while the resolution of the 
graphics is no longer perceived 

ü the perception of information from the outside world 
is blunted, the corneal reflex is decreasing

ü game events evoke strong emotions

ü derealization and inhibition after the game: the real 
world is perceived as unusual, doubts about whether 
he is in the real world or virtual appear.



Studies of Depression and Suicidal Risk at IGD

Study Task/Metod Sample Main results

Lu Liu et al. (2018) 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 a 
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. 

 et al. (2019) 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 = .003). 
- Severity of IGD features at baseline also significantly predicted level 
of depression at the 12-month follow-up (β = 0.11, p = .018).
- The cross-lagged path analysis indicates a reciprocal relationship 
between severity of IGD features and level of depressive symptoms.  



Study Task/Metod Sample Main results

 et al. (2011) A 2-year, longitudinal, 
panel study was 
performed with a general 
elementary and secondary 
school

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.

M. Kaess et al (2014)  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.

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.



Study Task/Metod Sample Main results

G. Fischer, et al., 2012 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 
studentsM = 
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. 

D. L King, et al., 2015 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 + 1287South 
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.



Study Task/Metod Sample Main results

Ho RC, et al., 2014 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 2018 In a cross-lagged panel 
design study, family dyads 
(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 FDIn 
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.



Study Task/Metod Sample Main results

Lin P.C., et al., 2010  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 depres-
sion, anxiety, and hostility. 
Results: We found that 
subjects with Internet 
gaming disorder in 
remission had signifi cant 
lower 

N = 85 IGD pN= 
85 IGD sr

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. 

V. González-Bueso et al., 
2018

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. 



Study Task/Metod Sample Main results

S. Park, et al., 2013  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.

K. Kim, et al., 2005 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. 



Study Task/Metod Sample Main results

Lin IH, et al., 2014 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 that the 
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.



More realistic design allows more immersion 
into the virtual world of the game.



Neurobiological studies of avatar self-identification at IGD

Study Task/Metod Sample Main results

Internet gaming disoder
Kim et al. (2012)  A ball-throwing 

animation task in 
fMRI 

N = 17 
IGDpN = 17 
HCs 

- Activation in the thalamus, bilateral precentral 
area, bilateral middle frontal area, and the right 
temporal-parietal junction.- Higher activation in the 
left temporal-parietal-occipital junction, right para-
hippocampal area.- The duration of internet use 
correlated with the activity of posterior area of left 
middle temporalgyrus.

Dong et al. 
(2012a,b,c,d)  

The Stroop task and 
anevent-related 
fMRI 

N = 17 
IGDpN = 17 
HCs 

- Higher activations in the left AG during avatar-
perception.- A positive correlation between gender 
identity and brain activation in the left AG during 
self-perception.

Leménager et al. 
(2014)  

Images of 
MassivelyMultiplaye
r OnlineRole-
Playing 
Games(MMORPGs) 
during fMRI. 

N = 16 
IGDpN = 17 
HCs

- Decreased bilateral brain activations in the AG and 
the Middle Occipital gyrus during self-perception



Study Task/Metod Sample Main results

Liu et al. (2016)  Task-state in fMRI N = 19 
IGDpN = 19 
HCs

- IGD participants had increased activation in regions 
that are associated with visuo-spatial orientation, 
space, attention, mental imagery and executive 
function (rightsuperior parietal lobule, insular lobe, 
pre-cuneus, cingulate gyrus,superior temporal gyrus, 
and left brainstem)

Dieter J et al. 
(2015)

(fMRI) while 
completing a 
Giessen-Test (GT)-
derived paradigm 
assessing self-, ideal-, 
and avatar-related 
self-concept 
domains. 

N = 15 
IGDpN = 17 
HCs

- In all avatar-related contrasts, within-group 
comparisons showed addicted players to exhibit 
significantly higher brain activations in the left AG. - 
The between-groups comparisons revealed avatar-
related left AG hyperactivations in addicts. 

 et. al. (2018) The teenagers 
described 
themselves, a 
famous historical 
person or their own 
game character, 
undergoing a 
functional magnetic 
resonance imaging 
(FMRI).

N = 12 
IGDpN = 15 
HCs

- When addicted adolescents were thinking about 
their own game characters, more global and 
significant medial prefrontal (MPFC) and anterior 
cingulate (ACC) 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. 



(a) Brain activation in pathological Internet gamers relative to healthy controls for the 
contrast avatar > self in the left AG (z = 31) as explored by an ANOVA between controls, 
pathological Internet gamers, and pathological social network users; brain-extracted chi-
square template in MNI space with SPM contrast image overlay: puncorr < .001, T = 3.39, 
#voxel ≥ 10 and (b) correlation (n = 38, pathological Internet gamers and healthy 
controls) between eigenvariate values in the left AG and OSVe scores.

T. Leménager, J. Dieter, H. Hill, S. Hoffmann, I. Reinhard, M. Beutel, S. Vollstädt-Klein, F. Kiefer, K. Mann. Exploring the Neural Basis of Avatar Identification in Pathological Internet Gamers and of Self-Reflection in 
Pathological Social Network Users. Journal of Behavioral Addictions 5(3), pp. 485 – 499 (2016). DOI: 10.1556/2006.5.2016.048

Results of a full-factorial ANOVA analyzing healthy controls and problematic and addicted 
Internet gamers showing (a) no significant differences in brain activation between addicted 
Internet gamers and problematic gamers, nor between problematic Internet gamers and 
healthy controls, respectively, and (b) significant activation in addicted Internet gamers 
relative to healthy controls in the left AG (z = 28) during avatar vs. self-reflection; brain-
extracted chi-square template in MNI space with SPM contrast image overlay: puncorr < .001, 
T = 3.39, and #voxel ≥ 10.



Results of a full-factorial ANOVA of 
healthy controls, pathological Internet 
gamers and pathological social network 
users, showing significant differences in 
activation between healthy controls and 
pathological social network users in the 
right putamen and caudate as well as in 
the inferior and middle frontal gyrus 
(right image z = 16 and left image z = 22) 
for the contrast self > ideal; brain-
extracted chi-square template in MNI 
space with SPM contrast image overlay: 
puncorr < .001, T = 3.25, #voxel ≥ 10. (b) 
Non-parametric Spearman–Brown 
correlation between addiction severity 
and eigenvariates of the bilateral 
putamen and caudate.

T. Leménager, J. Dieter, H. Hill, S. Hoffmann, I. Reinhard, M. Beutel, S. Vollstädt-Klein, F. Kiefer, K. Mann. Exploring the Neural Basis of Avatar Identification in Pathological Internet Gamers and of Self-Reflection in 
Pathological Social Network Users. Journal of Behavioral Addictions 5(3), pp. 485 – 499 (2016). DOI: 10.1556/2006.5.2016.048



Clinical 
syndromes Gambling disorder Internet gaming disorder

 

Deep exhaustion 
of the Central 
nervous system 
as a result of 
chronic distress

Astheno-
depressive 
syndrome after 
the game

ü reduced mood up to severe depression with 
devastation, anxiety, self-hatred, despair

ü thoughts of an accusing, critical nature in 
relation to yourself or others (to the 
gambling establishment, family members), 
frightening content, regret and justify 
himself

ü episodic or obsessive suicidal thoughts may 
appear

ü weakness, exhaustion, emotional 
hypersensitivity, drowsiness, apathy

ü vegetative dystonia

ü irritability, dysphoria, tension

Resembles the state of the nervous system after 
the action of stimulants

ü after the game, the mood drops dramatically

ü apathy, lack of desire and strength to do 
something, study, communicate

ü internal tension, alarm

ü fatigue, reduced concentration, slow thinking, 
slowness

ü emotional hypersensitivity, irritability

ü autonomic dysfunction

ü changes in EEG biorhythms characteristic of 
asthenia.



Morphometric and functional neurobiological studies

1. Dysfunction in brain areas:
 
ü the right dorsomedial prefrontal cortex (dmPFC), t
ü he bilateral insular lobe and 
ü the orbitofrontal cortex (OFC), 
ü the right amygdala, and 
ü the left fusiform sulcus.

 
These areas of the brain are associated with emotional regulation, inhibitory control 
in relation to undesirable behavior.

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



2. Previous morphometric studies have shown that IGD is associated with structural 
abnormalities in gray matter (GM), such as decreased gray matter volume (GMV) in the  

ü frontal, 
ü cingulate, 
ü insular, 
ü parietal cortex, and 
ü 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.

3. Participants with IGD also founded lower white matter density in the
 
ü inferior frontal gyrus,
ü insula, 
ü amygdala, and 
ü anterior cingulate cortex

 
These brain regions are involved in emotional regulation and decision-making, behavioral 
inhibition. 





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 (Zois E et al., 2017, Grant J et al., 2015; Rahman A et al.) a 
significant decrease was found in 

ü the orbitofrontal cortex (OFC), 
ü anterior cingulate cortex (ACC), 
ü amygdala 
ü hippocampus. 

A decrease in white matter density in studies using DTI diffusion-tensor 
imaging was observed in corticolimbic tracts. 

 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.



Clark L, Boileau I, Zack M., Neuroimaging of reward mechanisms in Gambling disorder: an integrative review. Mol Psychiatry. 2019 
May;24(5):674-693. doi: 10.1038/s41380-018-0230-2. Epub 2018 Sep 13.



Conclusions
Analysis of the results of research on psychiatric comorbidity in GD, IGD, SNS addiction 
and the materials of our own clinical practice allow us to determine the clinical 
prerequisites for the development of comorbid psychopathology. They are:

altered States of the consciousness (so-
called flow-state, flow experience, or 
dark flow) during the game;

increase of compulsive attraction to 
gaming, despite losses and negative 
consequences, that is, an increase in 
the dependence itself;

emotional stress and chronic distress 
during and after the game, leading to 
exhaustion of the nervous system, 
reduced cognitive productivity, and 
dysregulation of the emotional and 
motivational sphere;

increasing negative psychosocial 
consequences in all spheres of human life.



Main types of comorbidity studies

1. Cross-sectional studies 
establish   that there is a link 
between IGD, GD,  SNS addiction 
and comorbid mental disorder, 
and can only indirectly suggest 
the sequence of development of 
psychopathology.

2. Longitudinal studies help 
determine the time sequence.

 



The results of longitudinal studies 
demonstrate the following post-treatment: 

There is either a bidirectional relationship between GD, IGD, SNS addiction and comorbid 
psychopathology by the type of mutual influence (strengthening or weakening of symptoms 
depending on the severity, or reduction of symptoms of one of the diseases, respectively).

Either as the dependence and negative consequences increase, there are prerequisites for the 
development of a mental disorder in the form of emotional distress, for example, or

symptoms of a comorbid mental disorder appear, or its symptoms become heavier if the 
disorder already existed.

When recovering from addiction, emotional balance is usually restored.



   Gambl ing  and gaming  addic t ions ,  SNS 
addiction can form in individuals without mental 
disorders, as well as in people with mental 
disorders at the subclinical or clinical level. But 
as a result, new mental disorders are added, or 
existing ones are aggravated. 

   The quest ion is  not  in  any  part icu lar ly 
vulnerable group of people, but in the modern 
products  o f  the  gaming  industry,  wh ich 
themselves are the main risk factor for GD and 
IGD development and their accompanying 
psychopathology.
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