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Abstract

Aims: The objective of this study is to underline the impact of Gaming Disorder on the clinical evolution of patients with First

Episode Psychosis. The specific aims of the study are to determine the prevalence of gaming disorder among those patients and

assess the consequences of gaming on their clinical trajectory. Methods: This is a prospective multicenter cohort study that

will enroll 800 patients diagnosed with a first episode psychosis, with a follow-up period of up to 3 years. Using a systematic

screening procedure for gaming disorder, the clinical staff will assess patients gaming habits at admission and every 6 months

thereafter. Information from patients’ medical records will also be extracted using the same timeframe. Results: The patients’

characteristics at admission and during follow-up will be presented in the form of descriptive statistics and compared between

different subgroups of patients using uni- and multivariate logistic regression models. Repeated measures ANCOVA will also

be performed to analyze the impact of gaming disorders on patients’ clinical path as assessed by the Positive and Negative

Syndrome Scale and the Clinical Global Impression scale, considering covariates such as psychiatric diagnosis, pharmacological

treatment, age, sex/gender, and duration of untreated psychosis. Conclusion: These findings will guide the development

of prevention, detection, and treatment strategies for the comorbidity between gaming disorder and first episode psychosis,

ultimately improving the patients’ recovery.
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Abstract

Aims: The objective of this study is to underline the impact of Gaming Disorder on the clinical evolution
of patients with First Episode Psychosis. The specific aims of the study are to determine the prevalence of
gaming disorder among those patients and assess the consequences of gaming on their clinical trajectory.

Methods: This is a prospective multicenter cohort study that will enroll 800 patients diagnosed with a first
episode psychosis, with a follow-up period of up to 3 years. Using a systematic screening procedure for gaming
disorder, the clinical staff will assess patients gaming habits at admission and every 6 months thereafter.
Information from patients’ medical records will also be extracted using the same timeframe.

Results: The patients’ characteristics at admission and during follow-up will be presented in the form of
descriptive statistics and compared between different subgroups of patients using uni- and multivariate
logistic regression models. Repeated measures ANCOVA will also be performed to analyze the impact of
gaming disorders on patients’ clinical path as assessed by the Positive and Negative Syndrome Scale and
the Clinical Global Impression scale, considering covariates such as psychiatric diagnosis, pharmacological
treatment, age, sex/gender, and duration of untreated psychosis.

Conclusion: These findings will guide the development of prevention, detection, and treatment strategies
for the comorbidity between gaming disorder and first episode psychosis, ultimately improving the patients’
recovery.

Background

Psychotic disorders (PD), are major mental disorders that affect 3% of the population [1]. They occur during
a critical period of life, specifically in late adolescence and early adulthood [2]. Their consequences include
an increased rate of suicide and acts of violence[3-5], low employment rates [6], reduced life expectancy by
15 years [7, 8], as well as homelessness and experiences of stigmatization [9, 10]. In Canada, the economic
burden of these conditions was estimated to be $7 billion in 2004 while the global estimates indicate a range
between 0.02% and 1.65% of the gross domestic product in 2016 [11, 12]. While antipsychotic medications
are effective in alleviating certain symptoms, such as delusions and hallucinations, they are not sufficient for
achieving full recovery [13]. In fact, PD are frequently associated with psychiatric comorbidities, including
substance use disorders, personality disorders, and attention-deficit/hyperactivity disorder (ADHD), which
can further exacerbate the consequences associated with PD [14]. Therefore, treating comorbidities is crucial
for achieving recovery, particularly in patients with first episode psychosis (FEP), where early intervention
has demonstrated the greatest impact on patients’ long-term outcomes [15]. Amongst other comorbidities,
excessive video gaming has become a cause for concerns for clinicians due to its impact on patients’ lives,
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in particular among young adults, but a literature review conducted by our team [16] has highlighted a
significant paucity of data on video gaming comorbid with FEP, despite recent interest and developments
on this topic.

In recent decades, there has been a growing interest about the consequences of excessive video gaming on
mental health. This attention has been prompted by the inclusion of Internet Gaming Disorder (IGD) as a
“Condition for Further Study” in the Diagnostic and Statistical Manual of Mental Disorders, fifth edition
(DMS-5), in 2013 [17]. The recognition of this disorder as an official diagnosis in the 11th edition of the
International Classification of Diseases (ICD-11) under the term Gaming Disorder (GD) has reinforced the
importance and urgency to better understand the clinical impacts of this condition [18]. GD is defined as
a persistent and recurrent pattern of gaming behavior, involving digital or video gaming, characterized by
an impaired control over gaming as well as an increased priority placed on gaming over other activities to
the extent that it takes precedence over other interests and daily activities. Individuals with GD continue or
escalate their gaming behavior despite experiencing negative consequences such as reduced occupational or
academic functioning [18].

The reported prevalence of GD in the general population varies from 0.2% to 20% across studies [18]. This
variability can be explained by several factors, including the age of the participants studied, the country
where the study was conducted, or the definition of GD used in the study. There are three main categories
of risk factors associated with GD: 1) those related to gaming and its practice (e.g. duration and frequency
of gaming, online and multiplayer games), 2) individual factors (e.g. isolation, low self-esteem, impulsivity,
difficulties in emotion regulation, feelings of stigmatization, sex, gender, young age, low education level), and
3) environmental factors (e.g. family dysfunction, harassment and childhood neglect) [19, 20]. GD has also
been associated with other symptoms, mental disorders, and impairments in functioning, such as depression,
social anxiety, ADHD, impaired academic performance, and deterioration in interpersonal relationships, but
a causal relationship has not been clearly established [21-30]. In terms of treatment, promising results have
been achieved with various approaches, including cognitive-behavioral therapy. However, there is currently
insufficient data to draw solid conclusions regarding the effectiveness of existing approaches [31].

Regarding the comorbidity between GD and PD, the available literature is limited to a few case reports des-
cribing the occurrence of brief psychotic episodes following excessive video game use or abrupt cessation [16].
Research on this comorbidity is therefore scarce and lacks prospective data, which hinders the improvement
of prevention, detection, and treatment strategies. However, individuals with PD present several common
risk factors with GD: the male gender, social isolation, low self-esteem, difficulties in emotion regulation,
impulsivity or behavioral inhibition, and onset of disorders during adolescence or early adulthood [19, 20,
32-34]. Additionally, little is known about the patterns of video game use among individuals with PD (e.g.
gaming time, game content, interface [console, mobile, computer, online or offline]). For the affected youth,
the consequences of GD added to those of PD may further hinder recovery. Studying GD among young adults
with PD is then particularly relevant, as the risk factors common to GD and PD are even more prevalent
in this population compared to the overall population with PD alone (e.g., substance use disorders, male
predominance, younger age) [35, 36]. Furthermore, it is well established that clinical interventions in FEP
significantly influence clinical outcomes of affected individuals [15].

In line with prevalent societal beliefs, video games have often been associated with a negative perception
that links them to aggressive and criminal behavior [37]. However, an increasing body of evidence suggests
that video games can have beneficial effects and even serve as a therapeutic tool. The term ’serious games’
refers to software that incorporates playful elements for educational, training, and therapeutic purposes. Such
games have been employed in the treatment of individuals with PD, demonstrating a significant reduction
in psychotic symptoms [38, 39]. Additionally, they have shown improvements in cognitive functions, social
cognitions, and occupational status [40-43]. Although the understanding of the impact of commercial video
games on PD is limited, a recent literature review highlights several advantages of these types of games,
with seven studies reporting positive outcomes [44]. Among them, four studies revealed enhanced processing
speed, memory, and executive functions through the use of commercial video games, while three studies

3



P
os

te
d

on
20

J
u
l

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
68

98
36

75
.5

61
27

47
9/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

demonstrated improvements in aerobic fitness and walking speed in patients who engaged in active video
games utilizing the Kinect for Xbox game system [45-48]. These potential benefits in individuals with PD
underscore the unique nature of gaming addiction, where the objective is to promote healthy gaming habits
rather than complete avoidance, as seen in other forms of addiction. In order to help patients to reach these
healthy habits, it is imperative to enhance our comprehension of the influence of gaming on the clinical
trajectory of individuals diagnosed with PD.

Using an innovative screening and assessment procedure for GD tailored to young adults with FEP, the
aim of this study is to better understand the impact of gaming in people with FEP by: 1) determining the
prevalence of GD among FEP patients; 2) determining the consequences of GD on the clinical trajectory of
FEP patients; and 3) assessing individual factors that differentiate patients who developed GD among the
overall study population

Methods

Study design

This is a prospective multicenter cohort study, akin to our previous work [49], aiming to enroll a total
of 800 patients who have been diagnosed with FEP and with follow-up periods of up to 3 years. The
recruitment process began on November 1st, 2019, and will extend until November 1st, 2023. Throughout
this period, all individuals admitted at the two designated sites will undergo comprehensive GD assessments
by clinicians upon admission and subsequently every 6 months, using a specialized screening procedure
developed exclusively for this study. During this follow-up period, that will conclude on May 1st 2024, the
research team will extract independent variables from the patients’ medical records.

Study settings

This study is being conducted within 2 specialized programs for individuals experiencing FEP in the province
of Quebec, Canada. These programs, which operate at multidisciplinary clinics, admit annually approxima-
tely 200 patients presenting a FEP. The patients are accompanied for up to 3 years on a case management
approach that involves close collaboration between a psychiatrist and a designated case manager, who as-
sumes the responsibility of overseeing and coordinating the patient’s care and services, and could include
either psychologist, social works, occupational therapists, nurses and specialized educators.

Patients are also offered family intervention, individual psychotherapy and community outreach services
during their follow-up period. The case managers offer an extensive systematic clinical follow-up, employing
standardized questionnaires and involving input from the patients’ family members. All relevant clinical
data derived from these activities are extensively documented in the patients’ medical records. No consent
to participate in the study is required given the lack of any contact between the patients and the research
staff.

Participants

During the recruitment period, all patients admitted at the two study sites will be included in the study.
Clinic admission prerequisites necessitate individuals to be within the age range of 18 to 35 years, hold
a primary diagnosis of FEP according to DSM-5 criteria (encompassing both affective and nonaffective
psychoses, along with substance-induced psychotic disorder), and exhibit limited exposure to continuous
antipsychotic treatment (i.e., six months or less). The only exclusions criteria are related to admittance
criteria in the clinics, specifically, organic psychosis and moderate/severe intellectual disability.

4
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Variables

The primary outcome is the prevalence of a GD diagnosis based on ICD-11 criteria established by the treating
psychiatrist. As mentioned earlier, the evaluation of this outcome is conducted by the case managers and
treating psychiatrists utilizing a specialized GD screening procedure designed explicitly for this study in
collaboration with experts in GD and FEP. It is a 3-step procedure that includes: 1) a questionnaire for
assessing video gaming habits (frequence and duration of gaming session) , 2) an evaluation of the severity
of the gaming habits using theInternet Gaming Disorder Scale – Short Form (IGDS9-SF)[50] , and 3) a
diagnostic interview assessing the ICD-11 gaming addiction diagnosis criteria. The patients’ case managers
conduct the initial two steps, while the treating psychiatrist oversees the final step. The results of this
procedure are documented in the patients’ medical records and subsequently extracted by the research staff.
Variables that are related to the clinical manifestations of the FEP are documented using three standardized
scales rated by treating psychiatrists every 6 months as part of the patients’ systematic follow-up. These
variables are recorded in the patients’ medical files and extracted by the research staff. The severity of
psychotic symptoms is measured using the “Positive and Negative Syndrome Scale ” (PANSS), which is
a routinely used measure that allows clinicians to monitor the progression of symptoms in patients with
psychotic disorders [51]. The PANSS-6, a shortened version that has excellent convergent validity with the
original PANSS, will be used in this study [52]. The severity of the FEP will also be assessed using the
“Clinical Global Impression – Severity ” (CGI-S) scale, which quantifies the clinical presentation of the
disease using simple score ranging between 0 and 7[53, 54]. CGI-S scores have good correlation with PANSS
scores [55]. Finally, the individual’s functioning level will be evaluated using the “Social and Occupational
Functioning Assessment Scale ” (SOFAS), a graded 0-100 scale quantifying patients’ social and occupational
functioning [56].

The research staff will extract various independent variables from the patients’ medical records, encompas-
sing socio-demographic factors (such as sex at birth, gender identity, ethnicity, employment status, education
level, relationship status, living arrangements, and criminal history) and other clinical variables (including
the primary DSM-5 psychiatric diagnosis, comorbid DSM-5 psychiatric diagnoses, psychiatric hospitalizati-
ons, community treatment order, and medication treatment, which comprises antipsychotics and other psy-
chotropic drugs like antidepressants, benzodiazepines, hypnotics, mood stabilizers, and psychostimulants).
Regarding medication information, both current (during the follow-up period) and past (prior to admission
in the clinics) medication details will be collected, encompassing dosages, frequency, and route of adminis-
tration. A patient will be considered exposed to a medication after receiving it for more than one month (or
one injection in the case of long-acting injectable antipsychotics). Medications administered on an as-needed
basis will not be included in the analysis.

Statistical analyses

To meet the first two objectives, the patients’ characteristics at admission and during follow-up will be
presented in the form of descriptive statistics and compared between different subgroups of patients using
uni- and multivariate logistic regression models. All tests will be performed with a bilateral significance level
set at 5%.

To meet the third objective, repeated measures ANCOVA will be performed. In this analysis, the independent
variable will be the presence or absence of GD as defined by ICD-11 criteria, while the dependent variables
will be the clinical ratings (PANSS-6, CGI-S, SOFAS) measured at admission and repeated every 6 months
during the patients’ follow-up. The covariates of the analysis will be: 1) the main psychiatric diagnosis; 2)
the pharmacological treatment used; 3) the age and sex/gender of the patients; 4) the duration of untreated
psychosis; these factors being determinant in the clinical evolution of the patients living with FEP. The
results from these analyses will be performed with a bilateral significance level set at 5%.
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Discussion

This aims to improve our understanding of the relationship between GD and PD. It will be the first empirical
study that explores this comorbidity, which has only been previously discussed in a few case reports. The
results will not only confirm or refute the association between GD and PD, but also provide a more detailed
description of the factors linking these two conditions and their consequences.

A notable strength of this study is the systematic screening procedure of GD that has been developed, which
eliminates any detection bias and improves sensibility. All patients newly admitted to either of the two
participating FEP programs will undergo the same screening process, irrespective of their disease progression
and treatment history. This systematic approach is particularly crucial given the limited knowledge about
the consequences of GD, which may be underestimated by both patients and clinicians. On completion of
the study, the screening procedure for is expected to be implemented across all FEP programs in Quebec,
and potentially in other regions in Canada as well.

The study’s large sample size and extended follow-up duration are also significant strengths, ensuring suf-
ficient statistical power to generate meaningful findings. The lack of a consent requirement, combined with
the diverse areas served by the two participating FEP programs, including urban and rural areas, ensures
that the sample is representative of the FEP population in Quebec. Consequently, the findings are expected
to be generalizable to all FEP programs in the province.

By collecting variables that are routinely documented by clinicians as part of their systematic clinical follow-
up, the ecological validity of this study is further strengthened. The close collaboration between our research
team and clinicians facilitates knowledge transfer and improves the quality of patient care.

The primary limitation of this research project lies in its dependence on clinician cooperation in adhering
to the GD screening procedure, as we have no control over their clinical practices and prescribing patterns.
However, we have implemented a monitoring committee to assess clinicians’ adherence to the GD screening
process on a regular basis. Furthermore, all new clinicians joining the study receive comprehensive training
in the utilization of this procedure. By considering these methodological aspects collectively, we anticipate
that the results will substantially enhance our understanding of this understudied comorbidity.

Abbreviations
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5Quebec Mental Health University Institute, Centre intégré universitaire en santé et services sociaux de la
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23. González-Bueso, V., et al., Association between internet gaming disorder or pathological video-game use
and comorbid psychopathology: a comprehensive review. International journal of environmental research and
public health, 2018. 15 (4): p. 668.

24. Lee, J., et al., Impact of attention-deficit/hyperactivity disorder comorbidity on longitudinal course in
Internet gaming disorder: a 3-year clinical cohort study. Journal of Child Psychology and Psychiatry, 2021.
62 (9): p. 1110-1119.

25. Sussman, C.J., et al., Internet and video game addictions: Diagnosis, epidemiology, and neurobiology.
Child and Adolescent Psychiatric Clinics, 2018. 27 (2): p. 307-326.

26. Weinstein, A. and A. Weizman, Emerging association between addictive gaming and attention-
deficit/hyperactivity disorder. Current psychiatry reports, 2012. 14 : p. 590-597.

27. Brunborg, G.S., R.A. Mentzoni, and L.R. Froyland, Is video gaming, or video game addiction, associated
with depression, academic achievement, heavy episodic drinking, or conduct problems? Journal of behavioral
addictions, 2014. 3 (1): p. 27-32.

28. Kuss, D.J., Internet gaming addiction: current perspectives.Psychology research and behavior manage-
ment, 2013: p. 125-137.

29. Ha, J.H., et al., Depression and Internet addiction in adolescents. Psychopathology, 2007. 40 (6): p.
424-430.

30. Lo, S.-K., C.-C. Wang, and W. Fang, Physical interpersonal relationships and social anxiety among
online game players.Cyberpsychology & behavior, 2005. 8 (1): p. 15-20.

31. Gorowska, M., et al., Novel approaches for treating Internet Gaming Disorder: A review of technology-
based interventions.Comprehensive Psychiatry, 2022: p. 152312.

32. Arango, C., et al., Risk and protective factors for mental disorders beyond genetics: an evidence-based
atlas. World Psychiatry, 2021. 20 (3): p. 417-436.

33. Kahn, R.S., On the Origins of Schizophrenia. Am J Psychiatry, 2020. 177 (4): p. 291-297.

34. van Os, J., G. Kenis, and B.P.F. Rutten, The environment and schizophrenia. Nature, 2010. 468 (7321):
p. 203-12.

35. Hartz, S.M., et al., Comorbidity of severe psychotic disorders with measures of substance use. JAMA
Psychiatry, 2014. 71 (3): p. 248-54.

36. Khokhar, J.Y., et al., The link between schizophrenia and substance use disorder: A unifying hypothesis.
Schizophrenia Research, 2018. 194 : p. 78-85.

37. Calvert, S.L., et al., The American Psychological Association Task Force assessment of violent video
games: Science in the service of public interest. American Psychologist, 2017. 72 : p. 126-143.

9



P
os

te
d

on
20

J
u
l

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
68

98
36

75
.5

61
27

47
9/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

38. Leff, J., et al., Computer-assisted therapy for medication-resistant auditory hallucinations: proof-of-
concept study.The British Journal of Psychiatry, 2013. 202 (6): p. 428-433.

39. Moritz, S., et al., Can virtual reality reduce reality distortion? Impact of performance feedback on
symptom change in schizophrenia patients. Journal of behavior therapy and experimental psychiatry, 2014.
45 (2): p. 267-271.

40. Chan, C.L., et al., Effect of the adapted virtual reality cognitive training program among Chinese older
adults with chronic schizophrenia: a pilot study. International Journal of Geriatric Psychiatry: A journal of
the psychiatry of late life and allied sciences, 2010. 25 (6): p. 643-649.

41. Wiederhold, B. and G. Riva, Cognitive rehabilitation of schizophrenia through NeuroVr training. Annual
Review of Cybertherapy and Telemedicine 2013, 2013: p. 158.

42. Rus-Calafell, M., J. Gutierrez-Maldonado, and J. Ribas-Sabate,A virtual reality-integrated program
for improving social skills in patients with schizophrenia: a pilot study. Journal of behavior therapy and
experimental psychiatry, 2014. 45 (1): p. 81-89.

43. Amado, I., et al., A serious game to improve cognitive functions in schizophrenia: a pilot study. Frontiers
in psychiatry, 2016. 7 : p. 64.

44. Quiles, C. and H. Verdoux, Benefits of video games for people with schizophrenia: a literature review.
Curr Opin Psychiatry, 2023.36 (3): p. 184-193.

45. Roberts, M.T., et al., Video games for people with schizophrenia. Cochrane Database of Systematic
Reviews, 2021(2).

46. Bang-Kittilsen, G., et al., High-intensity interval training and active video gaming improve neurocognition
in schizophrenia: a randomized controlled trial. European Archives of Psychiatry and Clinical Neuroscience,
2021. 271 (2): p. 339-353.

47. Shimizu, N., et al., An interactive sports video game as an intervention for rehabilitation of community-
living patients with schizophrenia: A controlled, single-blind, crossover study. PLoS One, 2017. 12 (11): p.
e0187480.

48. Valimaki, M., et al., The impact of video gaming on cognitive functioning of people with schizophrenia
(GAME-S): study protocol of a randomised controlled trial. BMC psychiatry, 2021. 21 (1): p. 1-12.

49. Corbeil, O., et al., Problem gambling among people with first-episode psychosis: protocol for a prospective
multicenter cohort study. BMC Psychiatry, 2023. 23 (1): p. 287.

50. Poon, L.Y., et al., Psychometric Properties of the Internet Gaming Disorder Scale–Short-Form (IGDS9-
SF): Systematic Review.Journal of medical Internet research, 2021. 23 (10): p. e26821.

51. Kay, S.R., A. Fiszbein, and L.A. Opler, The positive and negative syndrome scale (PANSS) for schizophre-
nia. Schizophrenia bulletin, 1987. 13 (2): p. 261-276.

52. Ostergaard, S.D., et al., PANSS-6: a brief rating scale for the measurement of severity in schizophrenia.
Acta Psychiatrica Scandinavica, 2016. 133 (6): p. 436-444.

53. Busner, J. and S.D. Targum, The clinical global impressions scale: applying a research tool in clinical
practice. Psychiatry (Edgmont), 2007. 4 (7): p. 28.

54. Haro, J.M., et al., The Clinical Global Impression–Schizophrenia scale: a simple instrument to measure
the diversity of symptoms present in schizophrenia. Acta Psychiatrica Scandinavica, 2003. 107 (s416): p.
16-23.

55. Samara, M.T., et al., Equipercentile linking of scales measuring functioning and symptoms: examining
the GAF, SOFAS, CGI-S, and PANSS. European Neuropsychopharmacology, 2014. 24 (11): p. 1767-1772.

10



P
os

te
d

on
20

J
u
l

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
68

98
36

75
.5

61
27

47
9/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

56. Rybarczyk, B., Social and Occupational Functioning Assessment Scale (SOFAS) , in Encyclopedia of
Clinical Neuropsychology , J.S. Kreutzer, J. DeLuca, and B. Caplan, Editors. 2011, Springer New York:
New York, NY. p. 2313-2313.

11


