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Abstract: Background: Over the last ten years, the video game industry has grown exponentially,
involving about 2.5 billion young adults in the world. The estimated global prevalence of gaming
addiction has been reported to be 3.5% ranging from 0.21% to 57.5% in the general population.
Moreover, during the recent COVID-19 pandemic period, school closures and stay-at-home measures
have also further increased the opportunities for prolonged and intensified playing of video games.
Little is known about the relationship between IGD and psychosis, and the literature is still scarce.
Some characteristics of patients with psychosis, particularly those with a first-episode psychosis (FEP),
may suggest that these individuals would be particularly liable to develop IGD. Case presentation:
We report two cases of young patients with to Internet gaming disorder, experiencing early onset
psychosis treated with antipsychotic therapy. Conclusion: Although it is difficult to show the specific
mechanisms underlying the psychopathological alterations in IGD, it is clear that excessive exposure
to video games could be a risk factor for precipitating psychosis especially in a vulnerable age group
such as adolescence. Clinicians should be aware of the possibility of a higher risk of psychotic onset
associated specifically with gaming disorders in very young people.

Keywords: internet gaming disorder; video games; psychotic disorder; early psychosis; first-episode
psychosis; schizophrenia; psychosis

1. Introduction

In recent times, the Internet is a fundamental tool for communication, entertainment,
study, and social relations [1]. This consistent evolution has also involved the world of
video games, which have now become an important means of connecting with the rest of
the world. Gamers can now be involved both socially and competitively with many other
people, regardless of where they are. However, the loss of control of time spent on video
games has revealed a number of negative consequences. Due to the strong impact it has
on people’s mental health, this loss of control has been termed Internet gaming disorder
(IGD) [2], and has been recently described as a problematic usage of the Internet with
impulsive features [3].

Over the last ten years, the video game industry has grown exponentially, involving
about 2.5 billion young adults in the world. The estimated global prevalence of gaming
addiction has been reported to be 3.5% [4]. However, a recent literature review presented
substantial variability ranging from 0.21% to 57.5% in the general population and from
3.2% to 91% in various clinical populations [5]. Moreover, during the recent COVID-19
pandemic period, school closures and stay-at-home measures have also further increased
the opportunities for prolonged and intensified playing of video games, particularly among
help-seeking individuals and others with gaming problems [6].
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Moreover, the global pandemic has powered the growth of the influencer fanbase on
social media and, with the increased time spent at home due to COVID-19 restrictions,
has encouraged the growth of gaming influencers, known primarily for live streaming or
posting videos of themselves playing video games and /or commenting on video games via
social media. Influencers are people of high status on social media platforms who have a
large follower base and are seen as dependable sources of information by their followers [7].
Influencers are used by marketers because they have demonstrated that they can positively
impact their follower’s brand attitudes and product purchase [8]. Gaming influencers no
longer attract a niche or fringe audience: some have loyal followers in the tens of millions.
They are the most popular type of influencer followed by males aged 18-34, with almost a
quarter (23%) of all adults in this demographic segment following gaming personalities.

The world around gaming influencers has increased the development of parasocial
interaction, understood as symbolic, one-sided social connections that individuals imagine
with media figures and celebrities [9]. This heterogeneous phenomenon not only has
psychosocial but also psychopathological implications such as identity formation and au-
tonomy from familiar members in adolescents, increasing the risk of developing psychosis.

Even before the official introduction of Internet gaming disorder in the fifth edition
of the DSM and its recent revision [10], the scientific community debated whether to
include gaming disorder within the broader issue of problematic Internet use or to focus
on a more autonomous psychopathological condition. Historically, one starts talking
about problematic gaming before the birth of the Internet. Some authors have described
this phenomenon using a variety of terms such as “space invaders obsession” [11] and
“computer catatonia” [12] or “video game addiction” [13], emphasizing the potential
pathological use of videogaming from an early stage. Internet gaming disorder was
introduced in 2013 in the the fifth revision of the Diagnostic and Statistical Manual of
Mental Disorders as a condition requiring further studies. The term IGD unfortunately
failed to fully clarify the ambiguities as this term would suggest that only Internet gaming
should be taken into account, whereas excessive gaming may include offline gaming as well.
Gaming addiction was finally recognized as an official diagnosis during the World Health
Assembly in May 2019 and is now part of the 11th edition of the Classification of Diseases
(ICD-10) [14] under the term gaming disorder. The disorder has been defined as a pattern
of gaming behaviour characterised by: altered control over gaming, a priority given to
gaming over other activities to the extent that gaming takes precedence over other interests
and daily activities, and a continuation or escalation of gaming despite the occurrence
of negative consequences. The behaviour pattern must be of sufficient severity to result
in significant impairment of personal, family, social, educational, occupational, or other
areas of functioning for at least 12 months. IGD has been associated with anxiety disorders,
depression, suicidal ideation [15,16], behavioural disorders, social phobia, autism spectrum
disorder, attention-deficit hyperactivity, obsessive-compulsive disorder, and personality
disorders [17-20].

Little is known about the relationship between IGD and psychosis. The literature
is still scarce and consists of case reports [21-25], two exhaustive reviews [18,26], and
two cross-selectional studies. Some clinical features of patients with psychosis, especially
those with a first-episode psychosis, make them particularly prone to the development
of IGD. Hovewer, previous studies showed that over-gaming can induce neurobiological
alterations commonly seen in other addiction diseases (activations of brain regions in-
volved with reward; lower triggering in areas involved with impulse controls, motivation,
cognitive support, and executive functions) [27,28] and enhanced dopamine levels similar
to that elicited by psychostimulants [29,30]. These changes in brain function together
with behavioural disorders associated with IGD, such as sleep deprivation [31], substance
abuse [32], and other impairments, can be a key factor in the development of the onset
psychotic episode in vulnerable individuals [33-35]. Indeed, all these conditions mainly
present themselves in adolescence and young adulthood and are more frequent in the male
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population. Furthermore, both psychosis and Internet gaming disease have been associated
with substance use, social isolation, and social anxiety disorders [36].

In order to demonstrate the role of gaming disorders in the development of psychotic
symptoms, we describe two clinical cases of young people aged 15 and 16 who showed
a clear picture of FEP, and then we provide a brief clinical insight on the co-occuring
psychosis in IGD.

2. Case Report
2.1. Case One

She is a 15-year-old teenager. In the last two months, she has been reporting the
emergence of paranoid symptoms such as the fear of being spied on in her room by
cameras placed by her parents. She also reports the existence of secret devices that monitor
her movements and act as a punishment if she makes a mistake. This symptomatology has
worsened in the last few days to the point that the frightened parents have taken the girl to
the emergency room. She started to game on the Internet around two years ago using the
PC of her father who works as a computer scientist. Daily sessions usually lasted 6-8 h at a
time, up to 12-14 h. She would mostly indulge in playing Massively Multiplayer Online
Games with a strong emotional involvement and a tendency to be isolated. Although she
continued to go to school, the patient led a withdrawn life, losing most of her friends;
school performance had worsened considerably. Her mental status was characterised by a
broad delusional atmosphere with persecutory thoughts towards her parents and medical
staff. Her sleep decreased to only 4 h a day, along with decreased appetite and self-care. She
also reported hearing a buzzing in her head. She was admitted to the hospital as she was
unmanageable at home. She had no family history of psychiatric disorders. She also had no
significant medical history. Blood tests and urine drug screening were in the normal range.
The patient has never taken any kind of substance of abuse. She was treated with oral
atypical antipsychotics (Aripiprazole 15 mg day) and lorazepam 2.5 mg before bedtime.
The patient stabilized after 2 weeks and was discharged. She is currently undergoing
follow-up in the outpatient department for 6 months, and is well maintained and functions
scholastically. She continues taking aripiprazole 10 mg as the maintenance dosage.

2.2. Patient Two

He is a 16-year-old student. He came to our observation after the emergence of
delusional persecutory ideation towards neighbours who are planning to kill him. The
patient is convinced that they have implanted devices under his bed that film him during
the night.

Psychotic onset occurred about three months ago with the presence of circumspect and
suspicious behaviour, a tendency towards isolation, trouble going to school, and conflicts
with teachers who were being accused of controlling him. He began playing video games
on the mobile 3 years ago. Initially, he would play for 1-2 h a day. Gradually, the time
spent gaming increased to 6-8 h a day extending up to 14 h on weekends. Gradually, there
was an increased irritability when he was deprived of a PC by his parents. His scholastic
performance also started declining. His sleep was reduced to 3 h; he often slept during the
day and at night he engaged in video games. For two weeks, he started hearing a voice
ordering him to stay safely at home because someone might damage him. He refused
admission together with his parents, preferring to receive therapy at home, undergoing
follow-up in the outpatient department for three times a week. He had no family history
of psychiatric disorders. He also had no significant medical history. Blood tests and urine
drug screening were in the normal range.

He was treated with oral atypical antipsychotics tablet Lurasidone 111 mg/die with
improvement in psychotic symptoms. The patient is currently taking 74 mg of lurasidone
as maintenance therapy undergoing follow-up in the Psychiatric Centre for 12 months.

The IGD Scale—Short-Form (IGDS9-SF) was used in both patients to assess the gaming
behavior, while the positive and negative syndrome scale was used to assess the psychosis.
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The IGDSF-9-SF [37] consists of nine items, corresponding to the nine diagnostic criteria
of the DSM-5 for Internet Gaming Disorder. Each item is rated from 1 (Never) to 5 (Very
often). The scale addresses the degree of severity as well as the consequences of IGD by
assessing the patient’s online and offline gaming activity over the past 12 months. The
scale investigates the following domains: preoccupation, tolerance, withdrawal, reduc-
tion/interruption, loss of interest, continuous use, deception, escape, and conflict. A cut-off
of >21 was established to distinguish IGD players (IGD+) from non-IGD players (IGD). In
the validation study conducted by Monacis, the IGDS reports a Cronbach’s « index of 0.96,
with an excellent internal consistency that makes it comparable to previously validated
studies in England where the scale originates, Portugal, Spain, and Slovenia.

PANSS [38] is divided into the three subscales (i.e., positive, negative, and psy-
chopathology) to evaluate psychotic symptoms. We evaluated positive symptoms and
general psychopathology.

DES-II [39] was used to assess dissociative symptoms. This is the most common
psychometric tool used for evaluating dissociative experiences. It is a self-administered
questionnaire comprising 28 items based on the assumption of a “dissociative continuum’
ranging from a mild alteration to severe dissociation. Subjects are asked to select their
choices for topics such as experiences of amnesia, absorption, depersonalisation, and
derealisation.

The psychometric results are reported in Table 1.

Table 1. Scale scores.

Patient 1 Patient 2
AGE 16 17
SEX F M
PANSS total score—initial visit 65 69
PANSS total score—final visit 45 36
PANSS Positive scale score—initial visit 25 22
PANSS Positive scale score—final visit 8 4
IGD-SF initial score 36 38
IGD-SF final score 15 19
DES II initial score 38 45
DES II final score 22 10
Self-reported / clinician-detected severe adverse
none none

events throughout the monitoring period

PANSS: Positive and negative syndrome scale, IGD-SF: Internet gaming disorder, SF: Short-form, DES II: Dissocia-
tive Experience Scale-II.

All the patients and their parents gave informed written consent for the publication of
this study.

3. Discussion

To date, this is the first clinical observation showing an early psychotic onset in young
adolescents associated with gaming disorder.

In 1995, Ms Kimberly Young [40] had recognized that prolonged use of the Internet
could have serious pathological implications and therefore coined the term “addictive use
of Internet”. Over time, various terms have evolved: pathological Internet use, problem-
atic Internet use, Internet use disorder, and pathological use of electronic media. Among
Internet addiction online (online gambling, online chatting, online auction, and cyber-
sex), gaming addiction is probably the most widespread, given the huge involvement of
adolescents and children.

Given the scarce literature on the topic, it is difficult to show the specific mechanisms
underlying the psychopathological alterations in IGD. Now, it is clear that gaming disor-
ders are more frequent in the young male population, and strong correlations are shown
with anxiety, depression, ADHD or hyperactivity symptoms, social phobia/anxiety, and
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obsessive-compulsive symptoms, while Internet addiction presents a strong correlation
only with depression [41,42]. Furthermore, little is known about the prevalence of IGD and
its consequences in patients suffering from a psychotic disorder. A previous study shows a
positive relationship between psychotic-like experiences and problematic Internet use [43].
Neurobiological alterations typically observed in other addictions (reward deficiency, re-
duced impulse control mechanisms, impaired decision making, and impulsivity) [44,45] are
the same as in IGD. Moreover, the involvement of the dopaminergic area (lower dopamine-
transporter density and reduced occupancy of dopamine D2 receptors in the striatum)
recalls certain neurobiological aspects peculiar to schizophrenia and continued use of the
Internet can induce a decreased gray matter volume in specific areas of the brain [46].

As far as our clinical observations are concerned, we can deduce two mechanisms of
psychotic development.

The first, more plausible for our young patients, is that the exposure to video games
can trigger a psychotic process in previously vulnerable patients. This overexposure acts as
a real psychostimulant, increasing the release of dopamine and activating the psychotic
onset, with a mechanism that resembles what has been recently proposed for substance-
induced psychosis [47]. On the other hand, we can speculate that prodromal symptoms
of psychosis, such as social isolation, withdrawal from friends and family, tiredness, sleep
disturbances, and feeling of disorientation, predict pathological gaming; in fact, these
patients take refuge in a virtual reality where they could find a coping strategy to decrease
their anxiety symptoms [48] and it helped them connect with others. This condition could
contribute to the disintegration of subjectivity (often referred to as self-disorder), at a
stage of life when the “self’ is built up. A core construct is that self-disorders are found
in individuals at clinical risk of developing psychosis and that self-disorders predict the
subsequent development of schizophrenic spectrum disorders [49].

A second theory is that video gaming worsens a pre-existing psychosis, sometimes
masking psychotic symptoms. Indeed, some studies report that schizophrenic patients often
find refuge in excessive video gaming as a way to escape reality and reduce stigma thus
finding a secondary gain. This scenario paved the way for the possible use of video games
for therapeutic applications, leading to positive outcomes such as affective involvement
and renewed emotional activity [50,51]. However, it is difficult to determine the actual
impact of gaming behaviour on patients” health since gaming might enhance the social
isolation observed in patients with FEP. Previous study proposes another pathogenetic
mechanism: the development of psychotic manifestations induced by a sudden withdrawal
of games [19].

The paucity of literature on this topic is striking and makes it difficult to draw clear
conclusions. So far, we have only six case reports [21-25,52] and two cross-sectional
studies [50-53]. In particularly, Chang comes to the conclusion that overexposure to
Internet gaming is a coping strategy to mitigate self-stigma while Gauthier and colleagues
try to determine the validity between two IGD scales in 235 patients aged from 12 and
17 years hospitalized in four psychiatry units, with the use of the IGDT-10, a self-reported
scale, and the IDGT-P-10, an adapted scale developed to enable the patient’s parents to
participate in GD screening by identifying the different symptoms presented by their child.

Some meta-analyses investigate the problem of Internet addiction both from an epi-
demiological point of view, where gaming addiction is most prevalent among adolescents
in a population of 693,306 subjects including 113 epidemiological studies [54], and the
worldwide prevalence of gaming disorders is 3.05% analysing 53 studies between 2009 and
2019 and 17 different countries [4]; and from a neurobiological point of view by selecting
40 studies utilizing a qualified whole-brain analysis, where the authors identified significant
hyperactivation in the left striatum, right inferior frontal gyrus, and insula, and hypoactiva-
tion in the left superior frontal gyrus, left inferior frontal gyrus, and right precentral gyrus
in IGS patients, confirming the critical role of the reward circuitry and executive control
circuitry [55]. Other meta-analyses focused on the therapeutic perspective showing that
pharmacotherapy combined with cognitive therapy and multi-level counseling might be
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an effective therapeutic strategy for youth with a gaming disorder [56], highlighting the
sleep problem [57] and depressive symptoms [58]

Two important factors need to be considered. The first factor is the type of game: the
Massive Multiplayer Online Role Play Game (MMORPG) is the most common type where the
player creates a character (or ‘avatar’) in a fantasy world or other virtual setting alone or
with other players who can be grouped in teams. All our patients played MMORPGs, which
could be a risk factor for the development of GD and could even be associated with the
onset of psychotic episodes: from a psychopathological point of view, the structure of these
games is designed to be infinite, creating a strong sense of alienation leading to a psychotic
onset [19]. Moreover, the structure of these games is designed to be infinite, so that even
when players have completed the main objectives (growing in level, killing monsters, and
fighting other users), there are additional objectives and alternative forms of “horizontal”
progression (e.g., customization, and building and collecting virtual objects). For this reason,
they have been defined as “never-ending games”, bringing about a temporal disconnect
often found in psychotic pathology. The second factor is that partial dopamine agonist
antipsychotics may increase the risk of developing a gambling addiction, thus confirming
the hypothesis that dysregulation of dopamine levels may underlie both psychotic disease
and gaming disorders [59,60].

Another interesting reflection focuses our attention on the relation between disso-
ciation, increased in our patients, and IGD. Identification with an avatar establishes an
awareness of surviving over time and space even in off-line mode, providing the precon-
ditions for a disconnection between an ideal self and a real self. The principle of identity
and continuity fails, leading to the development of psychotic manifestations as a possible
compensation for this failure [61]. The full identification with the characteristics of the
game also induces in some players a separation from their bodily self, thus reducing their
ability to experience their bodily stimuli as well. From a phenomenological point of view,
dissociative detachment (in terms of bodily disconnections) [62—65] has been regarded
as a paradigmatic disturbance of embodiment and intersubjectivity perceived as lack of
pre-reflexive self-awareness and disturbance in the process of intersubjectivity.

Environmental and personal factors in the genesis of the psychotic transition cannot
be ignored as well: irregular sleep due to IGD was an environmental stressor that might
have precipitated his becoming psychotic; moreover, we cannot exclude the possibility
that the two adolescents may have had pre-existing ADHD that later evolved into a
psychotic syndrome.

Finally, these case reports enhance the scarce literature on the issue of GD and psy-
chosis in the initial stage.

Nonetheless, it is important to emphasise some limitations: The lack of longitudinal
studies and the contradictory results obtained make it difficult to identify the relationship
between IGD and psychopathology. The existing screening tools are not yet validated for
psychotic disorders but for a general population and consist of self-reported scales based on
the DSM-5 and ICD-11 criteria, which can be difficult to interpret even for patients without
disabilities [66]. It is also important to take into account the type of video game and the
personality profiles as a basis for future psychotic progression.

4. Conclusions

Clinicians should be aware of the possibility of a higher risk of psychotic onset as-
sociated specifically with gaming disorders in very young people. Today’s psychiatrists
and psychologists should pay attention to the time spent by adolescents on the console,
the knowledge of video games (multiplayer or solo), the quality of sleep, and the style
of personality, and clearly pick up on elements of vulnerability triggering a psychosis. In
the future, these elements would make it possible to establish an assessment scale not yet
validated. A key issue to be supported is prevention. It might be useful to focus future
attention on planning alternative activities to video games or on the development of small
rules/advice where authority figures (parents or clinicians) can rely on upon noticing the
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first symptoms of the disorder. Therefore, parents should also be educated on the topic of
gaming disorder so that they are ready to distinguish recreational use from pathological
use and to recognise the first sign of it at an early stage of their children. At the same time,
young people should also be instructed in the use of the console, so as to make them aware
of the great advantages for a calibrated use and their great potential; on the other hand, it
is crucial to remind them that they can also encounter negative effects in long-term use.

Finally, IGD is a complex clinical and social phenomenon that in recent years is
becoming increasingly widespread, in view of the socio-technological changes affecting
today’s society. Consequently, although, in recent years, several works of research have
been conducted in this area, it is essential to direct empirical and clinical research in order
to better know, evaluate, and treat this condition that not only involves younger people,
but the entire society, given also the implications that this psychopathological condition
has on the interaction of the individual with his or her social environment.

Prevention plays a key role in this regard in terms of primary (prevent the onset of a
di ease), secondary (reduce the incidence of a disease), and tertiary (reduce the impact of a
persistent health issue) prevention, emphasizing a public health perspective. Hence, there
is a current scientific agreement on the need to develop well-controlled and methodologi-
cally solid evidence-based interventions. Evidence-based policies should be reliable and
published in the media [67], concerning adequate school-based intervention programmes
oriented primarily towards adolescents. These initiatives should ensure that specific on-
line activities, such as problematic social media use [68] or gaming [69], should reflect the
current state of knowledge, be theory-driven, and have the aim of enhancing skills and com-
petencies associated with risk and protective factors. Yeun and Han [70], who performed a
meta-analytic review on psychosocial treatment interventions that combined prevention
initiatives, found large effects in reducing Al and the improvement of self-control and
self-esteem, mainly in cases of parental-involvement counselling and self-control training
programmes. Finally, the school system is increasingly used as a place to head prevention
activities and to address health promotion and public health issues. This comes in the
form of teacher and parent training, student education, and awareness-raising, which can
increase protective factors and enhance positive behaviours or aspects of the environment
that reduce the probability of negative events.

Future studies on a large clinical population are needed to provide further insight
not only in understanding the neurobiological mechanisms of psychotic onset, but also
in reaching a consensus about the definition, clinical status, and assessment of gaming
addiction, in order to ensure appropriate and targeted prevention programmes involving
researchers, teachers, and family members.

Author Contributions: Conceptualization, V.R. and G.M. (Giovanni Martinotti); methodology,
VR., D.D.B. and V.R,; software, V.R.; validation, G.M. (Giovanni Martinotti), D.D.B. and G.M.
(Giuseppe Maina); formal analysis, V.R.; investigation, V.R.; resources, V.R. and G.M. (Giuseppe Maina);
data curation, V.R.; writing—original draft preparation, V.R.; writing—review and editing, V.R,,
D.D.B., G.M. (Giovanni Martinotti) and G.M. (Giuseppe Maina); visualization, V.R.; supervision, G.M.
(Giuseppe Maina); project administration, V.R. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study due
to the fact that case reports do not require ethics committee approval.

Informed Consent Statement: Written informed consent has been obtained from the patient(s) for
the publication of this paper.



Int. |. Environ. Res. Public Health 2023, 20, 3920 8 of 10

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author. The data are not publicly available due to privacy reason.

Conflicts of Interest: G.M. (Giovanni Martinotti) has been a consultant and/or a speaker and/or
has received research grants from Angelini, Doc Generici, Janssen-Cilag, Lundbeck, Otsuka, Pfizer,
Servier, and Recordati. G.M (Giuseppe Maina) has been a consultant and/or a speaker and/or
has received research grants from Angelini, Doc Generici, Janssen-Cilag, Lundbeck, Otsuka, Pfizer,
Servier, and Recordati. V.R. and D.D.B. have nothing to declare.

References

1. Tas, I. Relationship between Internet Addiction, Gaming Addiction and School Engagement among Adolescents. Univ. ]. Educ.
Res. 2017, 5, 2304-2311. [CrossRef]

2. Ko, C.H. Internet gaming disorder. Curr. Addict. Rep. 2014, 1, 177-185. [CrossRef]

3.  Fineberg, A.; Menchon, J.; Hall, N.; Dell'Osso, B.; Brand, M.; Potenza, M.; Chamberlain, S.; Cirnigliaro, G.; Lochner, C.; Billieux, J.;
et al. Advances in problematic usage of the internet research—A narrative review by experts from the European network for
problematic usage of the internet. Compr. Psychiatry 2022, 118, 152346. [CrossRef] [PubMed]

4. Stevens, M.W.; Dorstyn, D.; Delfabbro, PH.; King, D.L. Global prevalence of gaming disorder: A systematic review and
meta-analysis. Aust. N. Z. |. Psychiatry 2021, 55, 553-568. [CrossRef] [PubMed]

5. Darvesh, N.; Radhakrishnan, A.; Lachance, C.C.; Nincic, V.; Sharpe, J.P.; Ghassemi, M.; Straus, S.; Tricco, A. Exploring the
prevalence of gaming disorder and internet gaming disorder: A rapid scoping review. Syst. Rev. 2020, 9, 68. [CrossRef]

6.  Gjonescka, B.; Potenza, M.; Jones, J.; Corazza, O.; Hall, N.; Sales, C.; Grunblatt, E.; Martinotti, G.; Burkauskas, J. Problematic use
of the internet during the COVID-19 pandemic: Good practices and mental health recommendations. Compr. Psychiary 2022, 112,
152279. [CrossRef]

7. de Veirman, M.; Cauberghe, V.; Hudders, L. Marketing through Instagram influencers: The impact of number of followers and
product divergence on brand attitude. Int. J. Advert. 2017, 36, 798-828. [CrossRef]

8.  Jiménez-Castillo, D.; Sanchez-Fernandez, R. The role of digital influencers in brand recommendation: Examining their impact on
engagement, expected value and purchase intention. Int. J. Inf. Manag. 2019, 49, 366-376. [CrossRef]

9.  Horton, D.; Richard Wohl, R. Mass Communication and Para-Social Interaction. Psychiatry 1956, 19, 215-229. [CrossRef]

10. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Association:
Washington, DC, USA, 2013.

11.  Ross, D.R.; Finestone, D.H.; Lavin, G.K. Space Invaders obsession. ]. Am. Med. Assoc. 1982, 248, 1117. [CrossRef]

12.  Nilles, .M. Exploring the World of the Personal Computer; Prentice Hall: Englewood Cliffs, NJ, USA, 1982.

13.  Soper, W.B.; Miller, M.]. Junk time junkies: An emerging addiction among students. Sch. Couns. 1983, 31, 40—43.

14.  World Health Organization. ICD-11 for Mortality and Morbidity Statistics; World Health Organization: Geneva, Switzerland, 2019.

15.  Brunborg, G.S.; Mentzoni, R.A.; Freyland, L.R. Is video gaming, or video game addiction, associated with depression, academic
achievement, heavy episodic drinking, or conduct problems? J. Behav. Addict. 2014, 3, 27-32. [CrossRef]

16. Yu,Y,; Yang, X.; Wang, S.; Wang, H.; Chang, R.; Tsamlag, L.; Zang, S.; Xu, C.; Yu, X.; Cai, Y.; et al. Serial multiple mediation of
the association between internet gaming disorder and suicidal ideation by insomnia and depression in adolescents in Shanghai,
China. BMC Psychiatry 2020, 20, 460. [CrossRef]

17.  Andreassen, C.S; Billieux, J.; Griffiths, M.D.; Kuss, D.].; Demetrovics, Z.; Mazzoni, E.; Pallesen, S. The relationship between
addictive use of social media and video games and symptoms of psychiatric disorders: A large-scale cross-sectional study. Psychol.
Addict. Behav. 2016, 30, 252-262. [CrossRef]

18. Gonzalez-Bueso, V.; Santamaria, J.; Fernandez, 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, 66. [CrossRef]

19. Lee,].; Bae, S.; Kim, B.N.; Han, D.H. Impact of attention deficit/hyperactivity disorder comorbidity on longitudinal course in
internet gaming disorder: A 3-year clinical cohort study. J. Child Psychol. Psychiatry 2021, 62, 1110-1119. [CrossRef]

20. Sussman, C.J.; Harper, ].M.; Stahl, ].L.; Weigle, P. Internet and video game addictions: Diagnosis, epidemiology, and neurobiology.
Child Adolesc. Psychiatr. Clin. N. Am. 2018, 27, 307-326. [CrossRef]

21. Agane, A,; Keshari, P; Mane, A.; Nayak, A. Psychosis unmasked by gaming: A case series. Ann. Indian Psychiatry 2021, 5, 89-92.
[CrossRef]

22. Balwaik, S.; Memorial, P.; Saboo, A. Excess internet use and psychosis. Indian . Psychiatry. 2020, 62, S107.

23. Paik, A.; Oh, D.; Kim, D. A case of withdrawal psychosis from internet addiction disorder. Psychiatry Investig. 2014, 11, 207-209.
[CrossRef]

24. Bhardwaj, A. Internet addiction disorder-case report. Indian J. Psychiatry 2019, 61, S552.

25. Rizzo, A; Della Villa, L.; Crisi, A. Can the problematic internet use evolve in a pre-psychotic state? A single case study with the

wartegg. Comput. Hum. Behav. 2015, 51, 532-538. [CrossRef]


http://doi.org/10.13189/ujer.2017.051221
http://doi.org/10.1007/s40429-014-0030-y
http://doi.org/10.1016/j.comppsych.2022.152346
http://www.ncbi.nlm.nih.gov/pubmed/36029549
http://doi.org/10.1177/0004867420962851
http://www.ncbi.nlm.nih.gov/pubmed/33028074
http://doi.org/10.1186/s13643-020-01329-2
http://doi.org/10.1016/j.comppsych.2021.152279
http://doi.org/10.1080/02650487.2017.1348035
http://doi.org/10.1016/j.ijinfomgt.2019.07.009
http://doi.org/10.1080/00332747.1956.11023049
http://doi.org/10.1001/jama.1982.03330100017009
http://doi.org/10.1556/JBA.3.2014.002
http://doi.org/10.1186/s12888-020-02870-z
http://doi.org/10.1037/adb0000160
http://doi.org/10.3390/ijerph15040668
http://doi.org/10.1111/jcpp.13380
http://doi.org/10.1016/j.chc.2017.11.015
http://doi.org/10.4103/aip.aip_84_20
http://doi.org/10.4306/pi.2014.11.2.207
http://doi.org/10.1016/j.chb.2015.04.063

Int. |. Environ. Res. Public Health 2023, 20, 3920 90of 10

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

Huot-Lavoie, M.; Gabriel-Courvala, M.; Béchardb, L.; Corbeilb, O.; Brodeure, S.; Masséa, C.; Fournierb, E.; Essiambref, A.M.;
Anderson, E.; Cayouette, A.; et al. Gaming Disorder and Psychotic Disorders: A Scoping Review. Psychopathology 2022, 1, 1-9.
[CrossRef] [PubMed]

Weinstein, A.; Livny, A.; Weizman, A. New developments in brain research of internet and gaming disorder. Neurosci. Biobehav.
Rev. 2017, 75, 314-330. [CrossRef] [PubMed]

Weinstein, A.; Lejoyeux, M. Neurobiological mechanisms underlying internet gaming disorder. Dialogues Clin. Neurosci. 2020, 22,
113-126. [CrossRef]

Koepp, M.J.; Gunn, R.N.; Lawrence, A.D.; Cunningham, V.J.; Dagher, A.; Jones, T.; Brooks, D.J.; Bench, C.J.; Grasby, PM. Evidence
for striatal dopamine release during a video game. Nature 1998, 393, 266-268. [CrossRef]

Weinstein, A.M. Computer and video game addiction: A comparison between game users and non-game users. Am. J. Drug
Alcohol. Abuse. 2010, 36, 268-276. [CrossRef]

Lam, L.T. Internet gaming addiction, problematic use of the internet, and sleep problems: A systematic review. Curr. Psychiatry
Rep. 2014, 16, 444. [CrossRef]

van Rooij, A.J.; Kuss, D.].; Griffiths, M.D.; Shorter, G.W.; Schoenmakers, M.T.; van de Mheen, D. The (co-)occurrence of problematic
video gaming, substance use, and psychosocial problems in adolescents. J. Behav. Addict. 2014, 3, 157-165. [CrossRef]

Legge, S.E.; Santoro, M.L.; Periyasamy, S.; Okewole, A.; Arsalan, A.; Kowalec, K. Genetic architecture of schizophrenia: A review
of major advancements. Psychol. Med. 2021, 51, 2168-2177. [CrossRef]

Radua, J.; Ramella-Cravaro, V.; Ioannidis, J.P.A.; Reichenberg, A.; Phiphopthatsanee, N.; Amir, T.; Yenn Thoo, H.; Oliver, D.;
Davies, C.; Morgan, C.; et al. What causes psychosis? An umbrella review of risk and protective factors. World Psychiatry 2018, 17,
49-66. [CrossRef]

Trubetskoy, V.; Pardifias, A.F.; Qi, T.; Panagiotaropoulou, G.; Awasthi, S.; Bigdeli, T.B.; Bryois, J.; Chen, C.Y.; Dennison, C.A.; Hall,
L.S.; et al. Mapping genomic loci implicates genes and synaptic biology in schizophrenia. Nature 2022, 604, 502-508. [CrossRef]
Hartz, S.M.; Pato, C.N.; Medeiros, H.; Cavazos-Rehg, P.; Sobell, J.L.; Knowles, J.A.; Bierut, L.; Pato, M.; Genomic Psychiatry
Cohort Consortium; Knowles, J.A.; et al. Comorbidity of severe psychotic disorders with measures of substance use. JAMA
Psychiatry 2014, 71, 248-254. [CrossRef]

Monacis, L.; Palo, V.; Griffiths, M.D.; Sinatra, M. Validation of the Internet Gaming Disorder Scale—Short-Form (IGDS9-SF) in an
Italian-speaking sample. . Behav. Addict. 2016, 5, 683-690. [CrossRef]

Kay, S.R.; Fisbein, A.; Opler, L.A. The Positive and Negative Syndrome Scale (PANSS) for schizophrenia. Schizophr. Bull. 1987, 13,
261-276. [CrossRef] [PubMed]

Carlson, E.B.; Waelde, L.C.; Palmieri, P.A.; Macia, K.S.; Smith, S.R.; McDade-Montez, E. Development and validation of the
dissociative symptoms scale. Assessment 2018, 25, 84-98. [CrossRef] [PubMed]

Young, K.S. Psychology of computer use: XL. Addictive use of the Internet: A case that breaks the stereotype. Psychol. Rep. 1996,
79 Pt 1,899-902. [CrossRef] [PubMed]

Panagiotidi, M. Problematic Video Game Play and ADHD Traits in an Adult Population. Cyberpsychol. Behav. Soc. Netw. 2017, 20,
292-295. [CrossRef] [PubMed]

Wang, H.R.; Cho, H.; Kim, D.-]. Prevalence and correlates of comorbid depression in a nonclinical online sample with DSM-5
internet gaming disorder. J. Affect. Disord. 2018, 226, 1-5. [CrossRef]

Mittal, V.A.; Dean, D.J.; Pelletier, A. Internet addiction, reality substitution and longitudinal changes in psychotic-like experiences
in young adults. Early Interv. Psychiatry 2013, 7, 261-269. [CrossRef]

Dong, G.; Huang, J.; Du, X. Enhanced reward sensitivity and decreased loss sensitivity in Internet addicts an fMRI study during a
guessing task. J. Psychiatr. Res. 2011, 45, 1525-1529. [CrossRef] [PubMed]

Kim, J.E.; Son, J.W.; Choi, WH.; Kim, Y.R.; Oh, H.].; Lee, S.; Kim, K.J. Neural responses to various rewards and feedback in the
brains of adolescent Internet addicts detected by functional magnetic resonance imaging. Psychiatr. Clin. Neurosci. 2014, 68,
463-470. [CrossRef] [PubMed]

Yuan, K.; Qin, W.; Wang, G.; Zeng, F; Zhao, L.; Yang, X.; Liu, P. Microstructure abnormalities in adolescents with Internet
addiction disorder. PLoS ONE 2011, 6, €20708. [CrossRef] [PubMed]

Martinotti, G.; De Risio, L.; Vannini, C.; Schifano, F.; Pettorusso, M.; Di Giannantonio, M. Substance-related exogenous psychosis:
A postmodern syndrome. CNS.Spectr. 2021, 26, 84-91. [CrossRef] [PubMed]

Chang, Y.H.; Chang, K.C.; Hou, WL, Lin, C.Y,; Griffiths, M.D. Internet gaming as a coping method among schizophrenic patients
facing psychological distress. J. Behav. Addict. 2020, 9, 1022-1031. [CrossRef]

Stanghellini, S. Embodiment and schizophrenia. World Psychiatry 2009, 8, 56-59. [CrossRef]

Stenseng, F.; Falch-Madsen, ].; Hygen, B.W. Are there two types of escapism? Exploring a dualistic model of escapism in digital
gaming and online streaming. Psychol. Pop. Media 2021, 10, 319-329. [CrossRef]

Hussain, U.; Jabarkhail, S.; Cunningham, G.B.; Madsen, J.A. The dual nature of escapism in video gaming: A meta-analytic
approach. Comput. Hum. Behav. Rep. 2021, 3, 100081. [CrossRef]

Ghosh, P; Sarkhel, S. Internet gaming addiction presenting as withdrawal psychosis: An unusual case report. Indian J. Priv.
Psychiatry 2018, 12, 34-37. [CrossRef]

Gauthier, B.; Rolland, B.; Berthiller, J.; Tatou, M.; Charvet, D.; Gansel, Y.; Fleury, L. Need for systematic screening for IGD in
adolescent psychiatric inpatients. Encephale 2020, 46, 420-426. [CrossRef]


http://doi.org/10.1159/000527143
http://www.ncbi.nlm.nih.gov/pubmed/36318899
http://doi.org/10.1016/j.neubiorev.2017.01.040
http://www.ncbi.nlm.nih.gov/pubmed/28193454
http://doi.org/10.31887/DCNS.2020.22.2/aweinstein
http://doi.org/10.1038/30498
http://doi.org/10.3109/00952990.2010.491879
http://doi.org/10.1007/s11920-014-0444-1
http://doi.org/10.1556/JBA.3.2014.013
http://doi.org/10.1017/S0033291720005334
http://doi.org/10.1002/wps.20490
http://doi.org/10.1038/s41586-022-04434-5
http://doi.org/10.1001/jamapsychiatry.2013.3726
http://doi.org/10.1556/2006.5.2016.083
http://doi.org/10.1093/schbul/13.2.261
http://www.ncbi.nlm.nih.gov/pubmed/3616518
http://doi.org/10.1177/1073191116645904
http://www.ncbi.nlm.nih.gov/pubmed/27178761
http://doi.org/10.2466/pr0.1996.79.3.899
http://www.ncbi.nlm.nih.gov/pubmed/8969098
http://doi.org/10.1089/cyber.2016.0676
http://www.ncbi.nlm.nih.gov/pubmed/28498045
http://doi.org/10.1016/j.jad.2017.08.005
http://doi.org/10.1111/j.1751-7893.2012.00390.x
http://doi.org/10.1016/j.jpsychires.2011.06.017
http://www.ncbi.nlm.nih.gov/pubmed/21764067
http://doi.org/10.1111/pcn.12154
http://www.ncbi.nlm.nih.gov/pubmed/24920379
http://doi.org/10.1371/journal.pone.0020708
http://www.ncbi.nlm.nih.gov/pubmed/21677775
http://doi.org/10.1017/S1092852920001479
http://www.ncbi.nlm.nih.gov/pubmed/32580808
http://doi.org/10.1556/2006.2020.00081
http://doi.org/10.1002/j.2051-5545.2009.tb00212.x
http://doi.org/10.1037/ppm0000339
http://doi.org/10.1016/j.chbr.2021.100081
http://doi.org/10.5005/jp-journals-10067-0017
http://doi.org/10.1016/j.encep.2020.05.014

Int. |. Environ. Res. Public Health 2023, 20, 3920 10 of 10

54.

55.

56.

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.
69.

70.

Pan, Y.C.; Chiu, Y.C,; Lin, Y.S. Systematic review and meta-analysis of epidemiology of internet addiction. Neurosci. Biobehav. Rev.
2020, 118, 612-622. [CrossRef]

Zheng, H.; Hu, Y;; Wang, Z.; Du, X.; Dong, G. Meta-analyses of the functional neural alterations in subjects with Internet gaming
disorder: Similarities and differences across different paradigms. Prog Neuropsychopharmacol. Biol. Psychiatry 2019, 94, 109656.
[CrossRef]

Chang, C.H.; Chang, C.Y,; Yang, L.; Tzang, R. The Comparative Efficacy of Treatments for Children and Young Adults with
Internet Addiction/Internet Gaming Disorder: An Updated Meta-Analysis. Int. ]. Environ. Res. Public Health 2022, 19, 2612.
[CrossRef]

Alimoradi, Z.; Lin, C.Y.; Brostrom, A.; Biilow, PH.; Bajalan, Z.; Griffiths, M.D.; Ohayon, M.M.; Pakpour, A.H. Internet addiction
and sleep problems: A systematic review and meta-analysis. Sleep Med. Rev. 2019, 47, 51-61. [CrossRef]

Ostinelli, E.G.; Zangani, C.; Giordano, B.; Maestri, D.; Gambini, O.; D’Agostino, A.; Furukawa, T.A.; Purgato, M. Depressive
symptoms and depression in individuals with internet gaming disorder: A systematic review and meta-analysis. . Affect Disord.
2021, 284, 136-142. [CrossRef]

Corbeil, O.; Corbeil, S.; Giroux, L; Jacques, C.; Dorval, M.; Demers, M.E,; Roy, M.E. Problem gambling associated with aripiprazole
in first-episode psychosis patients: A series of 6 case reports. J. Clin. Psychopharmacol. 2020, 40, 191-194. [CrossRef]

Corbeil, O.; Corbeil, S.; Dorval, M.; Carmichael, P-H.; Giroux, L; Jacques, C.; Demers, M.E; Roy, M.E. Problem gambling associated
with aripiprazole: A nested case-control study in a first-episode psychosis program. CNS Drugs 2021, 35, 461-468. [CrossRef]
Erikson, E. Identity and the Life Cycle; Norton: New York, NY, USA, 1980.

Casale, S.; Musico, A.; Schimmenti, A. Beyond internalizing and externalizing symptoms: The association between body
disconnection and the symptoms of Internet gaming disorder. Addict. Behav. 2021, 123, 107043. [CrossRef]

Grajewski, P; Draga, M. Adverse childhood experiences, dissociation, and anxious attachment style as risk factors of gaming
disorder. Addict. Behav. Rep. 2020, 11, 100269. [CrossRef]

Ortiz de Gortari, A.B.; Griffiths, M.D. Automatic mental processes, automatic actions and behaviours in Game Transfer Phenom-
ena: An empirical self-report study using online forum data. Int. ]. Ment. Health Addict. 2014, 12, 432-452. [CrossRef]
Guglielmucci, E; Monti, M.; Franzoi, 1.G.; Santoro, G.; Granieri, A.; Billieux, J.; Schimmenti, A. Dissociation in Problematic
Gaming: A Systematic Review. Curr. Addict. Rep. 2019, 6, 1-14. [CrossRef]

Jeong, H.; Yim, HW.; Lee, S.Y.; Lee, HK,; Potenza, M.N.; Kwon, ].H.; Koo, H.; Kweon, Y.S.; Bhang, S.Y.; Choi, S.J. Discordance
between self-report and clinical diagnosis of Internet gaming disorder in adolescents. Sci. Rep. 2018, 8, 10084. [CrossRef]
[PubMed]

Livingstone, S.; Haddon, L.; Gorzig, A,; Olafsson, K. Risks and Safety on the Internet: The Perspective of European Children; Full
Findings. LSE.; EU Kids Online: London, UK, 2011; pp. 9-16.

Young, K.S. The evolution of Internet addiction. Addict. Behav. 2017, 64, 229-230. [CrossRef] [PubMed]

Cho, C. South Korea’s efforts to prevent internet addiction. The Cambridge Handbook of International Prevention Science; Cambridge
University Press: Cambridge, UK, 2016; pp. 551-571.

Yeun, Y.R; Han, S.J. Effects of psychosocial interventions for school-aged children’s internet addiction, self-control and selfesteem:
Meta-analysis. Healthc. Inform. Res. 2016, 22, 217-230. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.neubiorev.2020.08.013
http://doi.org/10.1016/j.pnpbp.2019.109656
http://doi.org/10.3390/ijerph19052612
http://doi.org/10.1016/j.smrv.2019.06.004
http://doi.org/10.1016/j.jad.2021.02.014
http://doi.org/10.1097/JCP.0000000000001177
http://doi.org/10.1007/s40263-021-00801-4
http://doi.org/10.1016/j.addbeh.2021.107043
http://doi.org/10.1016/j.abrep.2020.100269
http://doi.org/10.1007/s11469-014-9476-3
http://doi.org/10.1007/s40429-019-0237-z
http://doi.org/10.1038/s41598-018-28478-8
http://www.ncbi.nlm.nih.gov/pubmed/29973627
http://doi.org/10.1016/j.addbeh.2015.05.016
http://www.ncbi.nlm.nih.gov/pubmed/26059165
http://doi.org/10.4258/hir.2016.22.3.217

	Introduction 
	Case Report 
	Case One 
	Patient Two 

	Discussion 
	Conclusions 
	References

