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Video games, including online ones, constitute very popular interactive entertainment, enjoyed non-problematically by many 
individuals worldwide. However, uncontrolled gaming and the occurrence of its negative consequences require appropriate 
diagnosis. Gaming disorder manifests as uncontrolled, persistent, or recurrent behaviour with gaming taking priority, despite 
its negative impact on personal functioning. Excessive use of the Internet unrelated to gaming, such as excessive use of social 
media, viewing pornography online, and internet gambling games, is excluded from the concept of disordered gaming.  
The worldwide prevalence is 3%, rising to 4.6% in adolescents, affecting more males than females. The pathogenesis is 
heterogeneous, with various psychological contributory factors, such as fascination with an alternative world and self-
concept, low self-esteem, impulsivity, dysregulation of the reward system, and escapism. Individuals with reduced dopamine-
receptor function are prone to developing disordered gaming, in particular under stressful life events. Imaging studies have 
demonstrated changes in brain activation, such as hyperactivation of the anterior cingulate cortex, dorsolateral prefrontal 
cortex, posterior inferior frontal gyrus, caudate, posterior cingulate cortex, and precuneus; in contrast to hypoactivation of 
the anterior inferior frontal gyrus, posterior insula, and precentral and postcentral gyri. With respect to psychiatric 
comorbidities, such as attention deficit hyperactivity disorder or major depressive disorder, several drugs have been effective 
in treating gaming disorder, namely bupropion, escitalopram, fluoxetine, paroxetine, methylphenidate, and atomoxetine.  
The most effective psychological intervention was cognitive-behavioural therapy. There is a need to conduct further 
randomised, double-blind studies controlling for comorbid mental disorders and carried out on larger groups of patients.

Keywords: video games, Internet, addiction, mental disorders, dopamine

Gry wideo, w tym internetowe, stanowią bardzo popularną interaktywną rozrywkę, z której bezproblemowo korzysta wiele 
osób na całym świecie, jednak nadmierne granie i występowanie jego niekorzystnych konsekwencji wymaga odpowiedniej 
diagnostyki. Zaburzenie związane z graniem objawia się niekontrolowanym, uporczywym lub nawracającym zachowaniem, 
w którym priorytetem jest granie, pomimo jego negatywnego wpływu na funkcjonowanie osobiste. Nadmierne korzystanie 
z internetu niezwiązane z grami, np. nadmierne korzystanie z mediów społecznościowych, oglądanie pornografii w internecie 
oraz internetowe gry hazardowe, jest wykluczone z koncepcji zaburzenia związanego z graniem. Częstość występowania 
zaburzenia w skali globalnej wynosi 3%, wśród młodzieży wzrasta do 4,6%; problem częściej dotyczy mężczyzn. Patogeneza 
zaburzenia jest złożona i uwzględnia wiele czynników psychologicznych, w tym motywację w postaci fascynacji alternatywnym 
światem i koncepcją siebie, niską samoocenę, impulsywność, zaburzenie systemu nagrody i eskapizm. Osoby z obniżoną 
aktywnością receptora dopaminowego są podatne na rozwój zaburzenia, szczególnie w stresujących wydarzeniach życiowych. 
Badania obrazowe wskazują na nadmierną aktywację przedniej części kory obręczy, grzbietowo-bocznej kory przedczołowej, 
tylnego dolnego zakrętu czołowego, jądra ogoniastego, tylnej kory obręczy i  przedklinka, natomiast obniżoną –  
przedniego dolnego zakrętu czołowego, tylnej części wyspy oraz zakrętów przedśrodkowego i zaśrodkowego. W związku 
z współwystępowaniem chorób psychicznych, takich jak zespół nadpobudliwości psychoruchowej z deficytem uwagi lub 
ciężkie zaburzenia depresyjne, w leczeniu zaburzenia związanego z graniem skuteczność wykazywało kilka leków, wśród 
nich: bupropion, escitalopram, fluoksetyna, paroksetyna, metylofenidat i atomoksetyna. Najczęstszym rodzajem skutecznej 
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interwencji psychologicznej była terapia poznawczo-behawioralna. Istnieje potrzeba prowadzenia dalszych badań 
z  randomizacją, podwójnym zaślepieniem i  kontrolą współistniejących chorób psychicznych, przeprowadzonych 
na większych liczebnie grupach pacjentów.

Słowa kluczowe: gry wideo, internet, uzależnienie, zaburzenia psychiczne, dopamina

Video games, i.e. digital games or computer games, 
represent a common form of interactive entertain-
ment in today’s society. Since their creation in the 

1950s and with the advent of personal computers, laptops, 
tablets, smartphones, the Internet, and other digital tech-
nologies, video games have spread, reaching a wide range 
of recipients, including children, adolescents, and adults. 
In video games, the player controls electronically generat-
ed images that appear on a video display screen. Technical-
ly, the term “video game” has evolved and now encompass-
es computer games played on computers, console games 
played on devices designed for gaming, and games for mo-
bile phones and other mobile devices (Chen and Zhu, 2023; 
Nguyen and Bavelier, 2023).

GLOBAL IMPACTS OF VIDEO GAMES

In 2021, the video game industry was estimated to reach 
revenues of $193 billion, with 2.9 billion players, i.e. more 
than one out of three people encountered (Porter et al., 
2022). Without a doubt, video gaming, along with the In-
ternet, constitutes a significant component of leisure and 
entertainment activity (Jo et al., 2019). On the one hand, 
the use of digital devices is associated with benefits to users 
and societies, and growing evidence points out how to bet-
ter use video games as tools to shape cognitive performance. 
For example, memory games can facilitate the development 
of cognitive skills, social games can support building co-
operation and communication skills, and adventure games 
can help people confront their fears. However, their exces-
sive use can exert negative health consequences, as with ev-
erything, too much of a good thing can lead to problems 
(Dale et al., 2020).
In 2013, the American Psychiatric Association introduced 
internet gaming disorder as a new diagnosis to be included 
in the fifth edition of the Diagnostic and Statistical Manu-
al of Mental Disorders (American Psychiatric Association, 
2013). Six years later, the 11th edition of the International 
Classification of Diseases included a diagnosis of gaming 
disorder, which involves both online and offline gaming  
(World Health Organization, 2019). Since the stage of pro-
posal, the concept of gaming disorder has encountered 
adversaries in the debate over whether problematic gam-
ing should be considered as a new disorder (Aarseth et al., 
2017). Undoubtedly, gaming is enjoyed non-problematical-
ly by millions of individuals worldwide; however, a grow-
ing body of evidence proves that problematic gaming exists 
and that it is an example of disordered gaming (Griffiths 
et al., 2017).

VIDEO GAME CATEGORIES

Classifying video games into categories, i.e. genres, is useful 
for systematising their multiplying and expanding diversity. 
Classification can be based on various game characteristics, 
such as interactions between the player and the game, me-
chanics, dynamics, scenarios, narrative structure, and In-
ternet connection. Being familiar with categories of video 
games may be particularly useful for working with patients 
suffering from problematic gaming, because it may help, for 
example, with answering screening questions and under-
standing different motivations to play. Some types of action 
games were found to be the most frequently associated with 
disordered gaming (Na et al., 2017). As the gaming indus-
try continuously evolves, games become more sophisticated 
and interactive, and may simultaneously fall under several 
categories, overlap, and share common features with those 
of other categories (Chen et al., 2018; Choi et al., 2020). 
A game can be played on stationary devices, such as per-
sonal computers and consoles, or on mobile devices, such 
as tablets, mobile consoles, smartphones, etc. Games can 
be played online via the Internet in real-time and offline.  
Regardless of game scenarios and storytelling, and with 
main respect to interactions between the player and the 
game, a simple classification of video games distinguishes 
four popular categories, namely simulation, action, strate-
gy, and traditional video games. Simulation games imitate 
activities such as flying an aircraft, driving a car, playing 
football, playing basketball, etc. In action games, the player 
can see a virtual world from the perspective of game pro-
tagonists, in other words avatars, which represent simu-
lated identities in games (Choi et al., 2020). Action games 
can be played in a first-person or third-person perspec-
tive. A subcategory of action games contains role-playing 
games in which the player can develop and improve their 
avatar, search for adventures, and explore virtual worlds. 
Action games also include massive multiplayer online role-
playing games characterised by the opportunity to connect 
with other players in real-time and complete quests, bat-
tles, or explore fantasy worlds. In contrast to offline games, 
the scenarios of multiplayer online games never end and are 
continuously engaging for players. Another subcategory is 
the multiplayer online battle arena, in which the player is 
engaged in combat in cooperation with teammates against 
a competing team. First-person shooters and massive-mul-
tiplayer online role-playing games have been found to be 
the most often associated with the problem of disordered 
gaming (Na et al., 2017). Strategy video games require us-
ing skills in planning, sometimes directing military activity 
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in a battle or war against computer opponents or online 
against other players, i.e. in real-time strategy video games 
where all players are engaged at the same time (Nguyen and 
Bavelier, 2023). Traditional games are computerised ver-
sions of classic puzzles, board games, and card games such 
as chess, Scrabble, etc. Some of them can be played online 
in real-time with real players (Choi et al., 2020) (Tab. 1).

PREVALENCE

Computer gaming is a common form of entertainment on 
all inhabited continents, used by one-third of the human 
population. It is particularly popular in countries of East 
Asia, such as China, Japan, and South Korea. Many mil-
lions of gamers worldwide play computer games non-prob-
lematically; however, the prevalence of disordered gaming 
is significant (Griffiths et al., 2017). Feng et al. (2017) re-
ported that the average percentage of internet gaming dis-
order accounted for 4.7%, which is in accordance with the 
4.6% pooled prevalence among adolescents revealed in the 
study by Fam (2018). In the latter, male adolescents were 
found to be affected at higher rates than females (prevalence 
rate: 6.8% vs. 1.3%). Regarding gaming disorder, its world-
wide prevalence was estimated to be 3.05%, and this rate 
was reduced to 1.96% when considering only studies that 
met more stringent sampling criteria (e.g. stratified random 
sampling) (Stevens et al., 2019). However, the prevalence of 
internet gaming disorder among Chinese adolescent game 
players aged 15–25 years was 17% (Liao et al., 2020). Vari-
ability in reported prevalences likely results from differ-
ences in demographic and cultural factors, methodology, 
measurements, and sampling. Thus, future epidemiological 
research needs to apply standardised approaches to reliably 
diagnose gaming disorder and report more detailed and 
comparable information on sampling (Stevens et al., 2019).

CLINICAL FEATURES

From a clinical standpoint, gaming can be conceptual-
ised on a continuum ranging from non-problematic oc-
casional or even sometimes regular gaming at one end of 
the scale, through hazardous gaming, to disordered gam-
ing at the other (Griffiths et al., 2017). Hazardous gaming 

is considered a distinct construct from disordered gaming, 
and its diagnostic threshold is lower than that for disor-
dered gaming (Kewitz et al., 2023).
A diagnostic framework for internet gaming disorder pro-
posed by  the American Psychiatric Association in the  
Diagnostic and Statistical Manual of Mental Disorders;  
5th edition, contains nine diagnostic criteria (American 
Psychiatric Association, 2013). Excessive use of the Inter-
net not involving playing games, e.g. excessive use of social 
media, viewing pornography online, and internet gambling 
games, is excluded from the definition of disordered gam-
ing. Despite its name, internet gaming disorder may also in-
volve offline computer games. At least five criteria must be 
met over a period of at least 12 months to diagnose internet 
gaming disorder (Tab. 2).
Preoccupation refers to the state of being engrossed with In-
ternet gaming, which becomes the dominant activity in dai-
ly life. Withdrawal symptoms include irritability, anxiety, or 
sadness that follow the abrupt discontinuation of gaming. 
Tolerance refers to the need to spend increasing amounts of 
time gaming. Withdrawal and tolerance represent respons-
es that occur during the process of adapting neurons when 
addictive behaviour is continued. The fourth criterion – loss 
of control – indicates unsuccessful attempts to control the 
gaming behaviour. The next criterion is loss of interests in 
previous hobbies and entertainment as a consequence of 
gaming. The sixth criterion is the continued, uncontrolled, 
excessive use of gaming despite awareness of resultant psy-
chosocial problems. The seventh criterion is deceiving fami-
ly members or others as a consequence of gaming. The eight 
criterion is using Internet games to escape or relieve a nega-
tive mood, such as feelings of helplessness, guilt, or anxiety.  
The final criterion is jeopardising or losing a significant 
relationship, job, or educational or career opportunity as 

Category Feature

Simulation games Simulate activities such as flying an aircraft, driving 
a car, playing football, playing basketball, etc.

Action games (including 
role-playing games)

Give opportunity to encounter challenges  
in a virtual world, sometimes played as massive 
multiplayer online role-playing games  
or multiplayer online battle arena

Strategy games Use planning and resources for strategic purposes

Traditional games Represent computerised versions of puzzles,  
board and card games

Tab. 1. �Video game categories according to interactions between 
the player and the game

Diagnostic and Statistical  
Manual of Mental Disorders,  
fifth edition; American 
Psychiatric Association

International Classification  
of Diseases, eleventh edition; 
World Health Organization

At least 5 out of 9 criteria  
must be fulfilled All criteria must be fulfilled

1. Preoccupation with Internet games 
2. Withdrawal symptoms 
3. Tolerance 
4. Unsuccessful control 
5. Loss of interests 
6. Continued excessive use
7. Deceived others 
8. �Used to escape or relieve a negative 

mood 
9. �Jeopardised or lost a significant 

relationship, job, or educational  
or career opportunity

1. Impaired control over gaming 
2. Increasing priority given to gaming 
3. �Continuation or escalation  

of gaming despite the occurrence 
of negative consequences

and must be associated with: 
• �persistent or recurrent course over a period of at least 12 months  

(according to ICD-11 the required duration may be shortened  
if all diagnostic requirements are met and symptoms are severe) 

• �resultant significant interference with personal functioning  
(and/or distress according to DSM-5)

Tab. 2. �Diagnostic criteria for disordered gaming online or offline
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In a recent study by Chen and Zhu (2023), not all gaming mo-
tivations were found to be risky for developing internet gam-
ing disorder. Such motivations as “enjoying being in the gam-
ing world”, signifying fascination with an alternative world 
and alternative self-concept, were linked with internet gam-
ing disorder. Thus, gaming may serve as an avenue through 
which adolescents can reduce the discrepancy between their 
ideal and actual selves, primarily through strong identifica-
tion with their game avatars (Chen and Zhu, 2023). This cor-
roborates the concept of low self-esteem, where gaming stim-
ulates the experience of power and autonomy, and facilitate 
escape from real-life problems (Paulus et al., 2018). Anoth-
er risky motivation in gaming was found to be “preoccupa-
tion”. In contrast, “daily entertainment”, “I am good at it”, and 
“improvement of ability and mindset” were identified as pro-
tective motivations. This suggests that the appropriate use of 
leisure games in adolescents for maintaining positive mental 
health can be helpful in the prevention of problematic gam-
ing (Chen and Zhu, 2023). Another psychological factor im-
plicated in disordered gaming is impulsivity. It can be defined 
as the inclination to make quick, impulsive, and unrestrained 
decisions and actions, regardless of negative consequences 
(Zhu et al., 2023). One form of impulsivity is linked to the 
temporal discounting of reward, while the other involves 
motor or response disinhibition. In line with this, disordered 
gaming is associated with intuitive decisions rather than de-
liberative ones, which may explain why gaming is continued 
despite its negative consequences (Zhu et al., 2023). Anoth-
er psychological factor in disordered gaming is dysregulation 
of the reward system, in which a central component is re-
ward-seeking. A cognitive-behavioural model of disordered 
gaming was proposed by Dong and Potenza (2014). Accord-
ing to this model, motivational drives linked to reward-seek-
ing contribute to internet gaming disorder, and diminished 
executive function/cognitive control over these motivational 
drives plays a role in the decision-making that leads to persis-
tent engagement in gaming behaviour. In this manner, gam-
ing behaviour may be perceived as rewarding through feel-
ings of being in control and immediate achievement (Dong 
and Potenza, 2014). Taking part in gaming to modify nega-
tive feelings or relieve stress could be a normal coping be-
haviour, for example, when someone uses gaming to allevi-
ate stress from daily problems, which, in turn, improves daily 
functioning. In contrast, when gaming becomes the exclusive 
or predominant strategy to cope with negative feelings, and 
when an individual is unable to adopt other strategies, be-
coming over-reliant on gaming for such purposes, avoiding 
and escapism can be implicated in the problem (Lee et al., 
2017). Avoidant coping refers to handling a problem by at-
tempting to push away the cognitive, emotional, and behav-
ioural aspects of a stressor (Kim et al., 2022). In this context, 
escapism is closely related to avoidant coping and involving 
avoiding real-life problems by engaging in online activities. 
In particular, massive multiplayer online role-playing games 
provide an opportunity to escape from reality into a digital 
world (Kim et al., 2022).

a result of Internet gaming. The concept of internet gaming 
disorder emphasises similarities to substance addictions, in-
cluding aspects of tolerance, withdrawal, repeated unsuc-
cessful attempts to control or quit gaming, and impairment 
in normal functioning of the players (American Psychiat-
ric Association, 2013).
A diagnostic approach proposed by the ICD-11 compris-
es three criteria, all of which must be met within a period 
of at least 12 months to diagnose gaming disorder. Howev-
er, the required duration may be shortened if all diagnostic 
requirements are fulfilled and symptoms are severe. A pat-
tern of gaming behaviour can be recurrent or persistent, ei-
ther online or offline. Contrary to DSM-5, biological as-
pects such as withdrawal and tolerance has been excluded 
from the ICD-11 criteria. In accordance with DSM-5 the 
concept of gaming disorder arises from recognised inter-
ference or, in extreme cases, impairment of functioning in 
personal, family, social, educational, or occupational areas.  
The first criterion is impaired control over gaming, re-
garding onset, frequency, intensity, duration, termination, 
and context, which is analogous to the fourth criterion of 
DSM-5. The second criterion is an increasing priority giv-
en to gaming, to the extent that gaming takes precedence 
over other life interests and daily activities, which is sim-
ilar to the first criterion of DSM-5. The third criterion is 
the continuation or escalation of gaming despite negative 
consequences, which corresponds to the sixth criterion of 
DSM-5 (World Health Organization, 2019).
Both internet gaming disorder and gaming disorder share 
some core features, namely preoccupation/priority assigned 
to gaming behaviour, loss of control, continued excessive 
gaming, duration, and resultant negative consequences.  
An example of the clinical expression of disordered gam-
ing can be regular Internet game use >4  hours/day or 
>30 hours/week, along with the fulfilment of all diagnostic 
requirements (Nam et al., 2017). In particular, the occur-
rence of negative consequences of excessive video gaming, 
such as significant impairment in personal, family, social, 
educational, or occupational functioning, requires a diag-
nostic process to confirm or exclude disordered gaming.

PSYCHOLOGICAL FACTORS  
IN DISORDERED GAMING

From a psychological standpoint, the pathogenetic mecha-
nisms involved in disordered gaming are heterogenous, and 
various contributory factors have been proposed, including 
personality traits, motivations, low self-esteem, impulsivity, 
dysregulation of the reward system, and escapism. While no 
consistent personality types are specifically linked to gaming 
disorder, the study by Liao et al. (2020) found that neurot-
icism and conscientiousness were associated with internet 
gaming disorder in Chinese adolescents aged 15–25 years. 
The study also revealed associations with motives for play-
ing, such as sensation seeking, maintaining, coping, and hav-
ing one or two long-term game partners (Liao et al., 2020).  
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NEUROBIOLOGY  
OF DISORDERED GAMING

Despite progress in research on disordered gaming, the 
neurobiological mechanisms underlying its pathogene-
sis remain not fully understood. In an early study by Park 
et al. (2010), Internet game overusers had increased glu-
cose metabolism in the right middle orbitofrontal gyrus, 
left caudate nucleus, and right insula. In contrast, they had 
decreased metabolism in the bilateral postcentral gyrus, left 
precentral gyrus, and bilateral occipital regions. Gray mat-
ter volume in the bilateral anterior cingulate cortex, precu-
neus, supplementary motor area, superior parietal cortex, 
left dorsal lateral prefrontal cortex, left insula, and bilater-
al cerebellum was found to be decreased in patients with 
internet gaming disorder (Wang et al., 2015). In another 
study, grey matter density was decreased in the bilateral in-
ferior frontal gyrus, left cingulate gyrus, insula, right precu-
neus, and right hippocampus (Lin et al., 2015). Compared 
with recreational game users, patients with internet gam-
ing disorder exhibited decreased cortical thickness in the 
left lateral orbitofrontal cortex, inferior parietal lobule, bi-
lateral cuneus, precentral gyrus, and right middle temporal 
gyrus, along with reduced cortical volume in the left supe-
rior temporal gyrus and right supramarginal gyrus (Wang 
et al., 2018). A meta-analysis of functional magnetic reso-
nance imaging studies conducted on patients with internet 
gaming disorder confirmed hyperactivation of the anteri-
or cingulate cortex, dorsolateral prefrontal cortex, posteri-
or inferior frontal gyrus, caudate, posterior cingulate cortex, 
and precuneus. In contrast, hypoactivation was observed in 
the anterior inferior frontal gyrus, posterior insula, and pre-
central and postcentral gyri (Yao et al., 2017). In addition, 
Han et al. (2018) found lower resting-state static function-
al connectivity between the dorsolateral prefrontal cortex 
and the left Rolandic operculum in patients with internet 
gaming disorder. A recent study by Hou et al. (2023) re-
vealed significant reductions in synaptic density in the right 
pregenual anterior cingulate cortex, bilateral putamen, and 
right Rolandic operculum. However, it is not fully elucidat-
ed whether the lower synaptic density represents a cause or 
a consequence of internet gaming disorder. Further longi-
tudinal investigations measuring synaptic density after a pe-
riod of gaming abstinence could help determine whether 
synaptic density increases after gaming withdrawal (Hou 
et al., 2023).
On the molecular level, deficits related to dopamine trans-
mission are suggested to represent a major factor in the de-
velopment of gaming disorder. A study by Kim et al. (2011) 
conducted on individuals with Internet addiction revealed 
reduced levels of dopamine D2 receptor availability in sub-
divisions of the striatum, including the bilateral dorsal cau-
date and right putamen. Similarly, Tian et al. (2014) con-
firmed a low level of D2 receptors in the striatum, which 
was also associated with decreased glucose metabolism 
in the orbitofrontal cortex. In a recent study, Kim et al. 

(2022) investigated the interaction effects of dopamine re-
ceptor D2 (DRD2) polymorphisms [C957T (rs6277) and 
Taq1 (rs1800497)] and interpersonal stress on problematic 
gaming, as well as the mediating effect of avoidant coping.  
When experiencing interpersonal stressors, individuals 
with both the C957T T allele and the Taq1 A1 allele showed 
more elevated problematic gaming scores than non-car-
riers. In addition, the interaction effect of the combined 
DRD2 polymorphisms and interpersonal stress was signif-
icantly mediated by avoidant coping. The T allele of DRD2 
C957T has been associated with a decreased mRNA trans-
lation efficiency of the dopamine receptor D2, resulting in 
its impaired function, whereas the A1 allele of DRD2 Taq1 
is likely to affect D2 receptor availability by decreasing the 
density of dopamine receptors (Kim et al., 2022). It is sug-
gested that individuals with reduced dopamine-receptor 
function are more sensitive to stressful situations and tend 
to cope with stress through gaming, which provides stim-
ulation and pleasure. However, internet gaming disorder 
likely results from a complex interaction of various recep-
tors and neurotransmitters, as Tian et al. (2014), found that 
low levels of dopamine D2 receptors in the striatum signifi-
cantly correlated with decreased serotonin 5-HT 2A recep-
tors in both the right and left temporal cortices.

PHARMACOTHERAPY

A recent systematic review by Sá et al. (2023) focused on 
the pharmacotherapy of internet gaming disorder and 
identified 912 articles; however, only 12 studies were final-
ly included, and only four of them had a low risk of bias. 
Some studies enrolled patients with internet gaming disor-
der and other psychiatric comorbidities, such as attention 
deficit hyperactivity disorder or major depressive disorder. 
Several drugs were used, namely bupropion, escitalopram, 
fluoxetine, paroxetine, methylphenidate, and atomoxetine.  
The included articles reported improvement in terms of 
reduced symptoms of internet gaming disorder from pre- 
to post-treatment with pharmacotherapy (Sá et al., 2023). 
The most widely used instrument to measure the severity of 
gaming-related symptoms was the Internet Addiction Scale, 
proposed by Young (1998), with subsequent modifications. 
The scale measures the Internet use, including both gam-
ing and other Internet-related activities, such as checking 
email or forming new relationships with other online users.  
The questionnaire consists of 20 statements and assess-
es compulsivity, escapism, dependency, problems related 
to personal, occupational, and social functioning resulting 
from Internet use. Each item is rated on a five-point scale 
ranging from 0 to 5. Total scores that range from 0 to30 
points are considered to reflect a normal level of Internet 
usage; scores of 31 to 49 indicate the presence of a mild lev-
el of Internet addiction; scores of 50 to 79 reflect the pres-
ence of a moderate level; and scores of 80 to 100 indicate 
severe dependence. Regarding pharmacotherapy from 
a chronological perspective, an early study by Han et al. 
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and paroxetine in the treatment of patients with internet 
gaming disorder and comorbid depressive or anxiety symp-
toms. After six months of treatment, the patients demon-
strated a significant decrease in their Internet Addiction 
Test scores; however, no separate analysis for each drug was 
performed (Kim et al., 2017). Park et al. (2017) confirmed 
the effectiveness of escitalopram, fluoxetine, and paroxetine 
in patients with internet gaming disorder and depressive or 
anxiety symptoms, expressed as a decrease in the Internet 
Addiction Test scores after six months of treatment. Simi-
lar to the previous report, Park et al. (2017) did not perform 
a separate analysis for each of these drugs either.

PSYCHOLOGICAL INTERVENTION

Danielsen et al. (2023), in their recent systematic review, in-
cluded 38 reports focused on treatments for gaming disor-
der, including psychological interventions. The comparison 
groups were mostly a no-treatment group or participants on 
a waiting list. The most frequent type of psychological in-
tervention was cognitive-behavioural therapy. Other types 
of management included pharmacological, prevention pro-
grammes, school-based prevention programmes, and phys-
ical exercise. The highest significant effect size was associ-
ated with psychotherapy (Danielsen et al., 2023). A former 
meta-analysis by Stevens et al. (2019) focused on cognitive-
behavioural therapy and included 12 articles evaluating its 
short‐term and long‐term effectiveness in patients with in-
ternet gaming disorder, in relation to four key outcomes: 
symptomatology, anxiety symptoms, depression symptoms, 
and time spent on gaming. The programme length varied, 
with six studies providing an eight-session cognitive-behav-
ioural therapy program, and four providing a 12-session 
program. The results indicated that cognitive behavioural 
therapy was effective in reducing symptoms of internet 
gaming disorder and depression, and moderately effec-
tive at reducing anxiety; however, there was insufficient ev-
idence, i.e. inadequate power, to determine whether cogni-
tive-behavioural therapy was capable of reducing time spent 
on gaming (Stevens et al., 2019). Kim et al. (2012) used 
a group cognitive-behavioural therapy programme for indi-
viduals with online game addiction. The therapy consisted 
of eight sessions, lasting 1.5–2 hours, once a week, provided 
by a multidisciplinary treatment team including a psychia-
trist, nurse, psychologist, and social worker. The first session 
comprised establishing ground rules, assessment of online 
game use, discussing the adverse effects of online game ad-
diction in terms of academic, occupational, and econom-
ic performance, and addressing the consequences of online 
game addiction effecting body and mind. The second ses-
sion focused on disputing false beliefs through defining be-
liefs mediating the relationship between activating events 
and gaming, analysing the evidence for identified false be-
liefs, and developing alternative beliefs through promoting 
a reduction of online game playing. The third session fo-
cused on problem definition and formulation with defining 

(2009) involving children diagnosed with attention deficit 
hyperactivity disorder and Internet video game addiction 
demonstrated that eight weeks of treatment with methyl-
phenidate caused a reduction in scores on the Internet Ad-
diction Scale. Another study conducted on 11 patients with 
Internet video game addiction revealed that six weeks pe-
riod of bupropion treatment resulted in clinical improve-
ment, expressed as decreased craving for Internet video 
game play and a reduction in the total time spent on gam-
ing (Han et al., 2010). Han and Renshaw (2012) studied pa-
tients with excessive online game play, defined as more than 
four hours per day/30 hours per week, and major depres-
sive disorder, who were randomly assigned to a group treat-
ed with bupropion or placebo. All participants also attend-
ed weekly education sessions regarding healthy Internet use 
and the adverse consequences of excessive video gaming.  
After the 12-week treatment period, the Internet Addiction 
Scale scores and the mean time spent on online game play-
ing in the bupropion group were reduced compared to the 
placebo group. At the four-week post-treatment follow-up, 
the severity of online gaming addiction in the bupropion 
group remained unchanged (Han and Renshaw, 2012). Kim 
et al. (2012) evaluated the efficacy of bupropion in combi-
nation with cognitive behavioural therapy in the treatment 
of problematic online gaming in adolescents with comor-
bid major depressive disorder. The definition of problemat-
ic online game playing for this study was defined as spend-
ing more than four hours per day/30 h per week on gaming, 
a score of more than 50 on the Internet Addiction Scale, and 
maladaptive behaviours or distress due to problematic on-
line game playing. The scores were reduced in patients re-
ceiving both cognitive behavioural therapy and bupropion 
as compared to those in the bupropion group. During the 
four-week post-treatment follow-up, there were no chang-
es in the severity of online gaming addiction and the total 
gaming time (Kim et al., 2012). In an open trial and con-
trolled study by Song et al. (2016), both bupropion and es-
citalopram were effective, as assessed with the Internet Ad-
diction Scale in the six weeks of follow-up, and bupropion 
was more effective than escitalopram. In a single‐blind, ran-
domised controlled trial by Park et al. (2016), the effective-
ness of atomoxetine and methylphenidate was assessed in 
adolescents with attention deficit hyperactivity disorder 
and internet gaming disorder. After three months of treat-
ment, both groups showed clinical improvement, with no 
differences between the two drugs (Park et al., 2016). Nam  
et al. (2017) compared the effectiveness of bupropion and 
escitalopram in patients with major depressive disorder 
and problematic Internet gaming, defined as excessive In-
ternet gaming of more than four hours per day or 30 hours 
per week, the Young Internet Addiction Scale scores over 
50, and maladaptive and disruptive behaviour in general 
life due to excessive Internet gaming. After 12 weeks, both 
drugs showed clinical improvement, and no significant dif-
ference was observed between them (Nam et al., 2017). Kim 
et al. (2017) studied the efficacy of escitalopram, fluoxetine 
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online game addiction risk factors as a problem, and de-
veloping alternative solutions through managing excessive 
online game play risks. The fourth session focused on man-
aging the risks of excessive online gaming and evaluating 
selected solutions to manage online game play. The fifth ses-
sion was devoted to communication skill training through 
managing problems in social relationships. The sixth ses-
sion addressed self-control skills training, including han-
dling peer pressure, online game craving, negative and pos-
itive emotions. The seventh session was a family therapy 
session involving discussions with family members con-
cerning intra-familial conflicts and resolutions. The eighth 
session consisted of future planning, including relapse pre-
vention and re-learning how to enjoy life without online 
gaming (Kim et al., 2012).

CONCLUSIONS

Video games constitute a form of entertainment enjoyed 
non-problematically by many individuals worldwide. How-
ever, uncontrolled gaming and the resultant negative con-
sequences of excessive video gaming, such as significant 
impairment in personal, family, social, educational, or oc-
cupational life, or distress, require appropriate diagnosis. 
Gaming disorder manifests as uncontrolled, persistent, or 
recurrent behaviour with priority given to gaming, despite 
its negative interference with personal functioning. Certain 
types of action games were found to be the most frequently 
associated with disordered gaming, in particular first-per-
son shooter and massive-multiplayer online role-playing 
games. Excessive use of the Internet not involving playing 
games, such as excessive use of social media, viewing por-
nography online, or Internet gambling, is excluded from the 
concept of disordered gaming. The worldwide prevalence of 
disordered gaming is 3%, rising to 4.6% in adolescents, with 
males more often affected than females. Numerous psycho-
logical and neurobiological factors play a role in the patho-
genesis of gaming disorder, though not all of them are ful-
ly elucidated. From a psychological standpoint, the cause of 
disordered gaming is heterogeneous, and various contribu-
tory factors can be involved, including motivations such as 
fascination with an alternative world and self-concept, low 
self-esteem, impulsivity, dysregulation of reward system, 
and escapism. Individuals with reduced dopamine-recep-
tor function are particularly prone to developing disordered 
gaming, in particular under stressful life events, when mal-
adaptive coping with stress through gaming provides relief 
and pleasure. Gaming disorder is likely linked to complex 
interactions between multiple receptor and neurotransmit-
ter systems, not solely dopamine pathways. Imaging stud-
ies indicate hyperactivation of the anterior cingulate cortex, 
dorsolateral prefrontal cortex, posterior inferior frontal gy-
rus, caudate, posterior cingulate cortex, and precuneus; in 
contrast to hypoactivation of the anterior inferior frontal 
gyrus, posterior insula, and precentral and postcentral gyri. 
With respect to psychiatric comorbidities such as attention 

deficit hyperactivity disorder or major depressive disorder 
several drugs were effective in gaming disorder, namely bu-
propion, escitalopram, fluoxetine, paroxetine, methylpheni-
date, and atomoxetine. Future studies, particularly double-
blind randomised controlled trials with adequate sample 
sizes, controlling for psychiatric comorbidities, are needed. 
The most frequent type of effective psychological interven-
tion was cognitive-behavioural therapy. There is also a need 
to assess whether cognitive behavioural therapy may have 
differential effects on specific manifestations of disordered 
gaming.
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