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psychosis.
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1 | BACKGROUND

Psychotic disorders (PD), are major mental disorders that affect 3% of
the population (Perila et al., 2007). They occur during a critical period
of life, specifically in late adolescence and early adulthood
(Birchwood, 2014). Their consequences include an increased rate of
suicide and acts of violence (Fu et al., 2021; Sicotte et al., 2021;
Whiting et al., 2021), low employment rates (Plana-Ripoll et al., 2023),
reduced life expectancy by 15 years (Laursen et al., 2014; Romain
et al., 2021), as well as homelessness and experiences of stigmatiza-
tion (Deschénes et al., 2021; Roy et al., 2022). In Canada, the eco-
nomic 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 (Chong et al., 2016;
Goeree et al., 2005). While antipsychotic medications are effective in
alleviating certain symptoms, such as delusions and hallucinations,
they are not sufficient for achieving full recovery (Béchard
et al., 2021). In fact, PD are frequently associated with psychiatric
comorbidities, including substance use disorders, personality disor-
ders, and attention-deficit/hyperactivity disorder (ADHD), which can
further exacerbate the consequences associated with PD (Corbeil
et al., 2021). 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 (Correll et al, 2018). Among other
comorbidities, excessive video gaming has become a cause for con-
cerns for clinicians due to its impact on patients' lives, in particular
among young adults, but a literature review conducted by our team
(Huot-Lavoie et al., 2022) 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 atten-
tion has been prompted by the inclusion of Internet Gaming Disorder
(IGD) as a ‘Condition for Further Study’ in the Diagnostic and Statisti-
cal Manual of Mental Disorders, fifth edition (DMS-5), in 2013
(American Psychiatric Association, 2013). The recognition of this dis-

order as an official diagnosis in the 11th edition of the International

measures ANCOVA will also be performed to analyse 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
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.

early interventions, gaming disorder, psychotic disorder, schizophrenia, video games

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 (WHO, 2019). GD is defined as a
persistent and recurrent pattern of gaming behaviour, 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
behaviour despite experiencing negative consequences such as
reduced occupational or academic functioning (WHO, 2019).

The reported prevalence of GD in the general population varies
from 0.2% to 20% across studies (WHO, 2019). 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 fac-
tors 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, diffi-
culties 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) (Ji
et al., 2022; Richard et al., 2020). GD has also been associated with
other symptoms, mental disorders, and impairments in functioning,
such as depression, social anxiety, ADHD, impaired academic perfor-
mance, and deterioration in interpersonal relationships, but a causal
relationship has not been clearly established (Andreassen et al., 2016;
Brunborg et al., 2014; Gonzélez-Bueso et al., 2018; Ha et al., 2007;
Kuss, 2013; Lee et al., 2021; Lo et al., 2005; Sussman et al., 2018;
Weinstein & Weizman, 2012; Yu et al., 2020). In terms of treatment,
promising results have been achieved with various approaches, includ-
ing cognitive-behavioural therapy. However, there is currently insuffi-
cient data to draw solid conclusions regarding the effectiveness of
existing approaches (Gorowska et al., 2022).

Regarding the comorbidity between GD and PD, the available lit-
erature is limited to a few case reports describing the occurrence of
brief psychotic episodes following excessive video game use or abrupt
cessation (Huot-Lavoie et al., 2022). Research on this comorbidity is

therefore scarce and lacks prospective data, which hinders the
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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 behavioural inhibition, and onset
of disorders during adolescence or early adulthood (Arango
et al.,, 2021; Ji et al,, 2022; Kahn, 2020; Richard et al., 2020; van Os
et al., 2010). 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 predom-
inance, younger age) (Hartz et al., 2014; Khokhar et al., 2018). Fur-
thermore, it is well established that clinical interventions in FEP
significantly influence clinical outcomes of affected individuals (Correll
etal, 2018).

In line with prevalent societal beliefs, video games have often
been associated with a negative perception that links them to aggres-
sive and criminal behaviour (Calvert et al., 2017). However, an increas-
ing 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 (Leff et al, 2013; Moritz
et al., 2014). Additionally, they have shown improvements in cognitive
functions, social cognitions, and occupational status (Amado
et al,, 2016; Chan et al., 2010; Rus-Calafell et al., 2014; Wiederhold &
Riva, 2013). Although the understanding of the impact of commercial
video games on PD is limited, a recent literature review highlights sev-
eral advantages of these types of games, with seven studies reporting
positive outcomes (Quiles & Verdoux, 2023). Among them, four stud-
ies revealed enhanced processing speed, memory, and executive func-
tions through the use of commercial video games, while three studies
demonstrated improvements in aerobic fitness and walking speed in
patients who engaged in active video games utilizing the Kinect for
Xbox game system (Bang-Kittilsen et al., 2021; Roberts et al., 2021;
Shimizu et al., 2017; Valimaki et al., 2021). These potential benefits in
individuals with PD underscore the unique nature of gaming addic-
tion, 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) determin-
ing 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 devel-

oped GD among the overall study population.

2 | METHODS

21 | Study design

This is a prospective multicenter cohort study, akin to our previous
work (Corbeil et al., 2023), aiming to enrol 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 1 November 2019, and will
extend until 1 November 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 exclu-
sively for this study. During this follow-up period, that will conclude
on 1 May 2024, the research team will extract independent variables

from the patients' medical records.

2.2 | Study settings

This study is being conducted within 2 specialized programs for indi-
viduals experiencing FEP in the province of Quebec, Canada. These
programs, which operate at multidisciplinary clinics, admit annually
approximately 200 patients presenting a FEP. The patients are accom-
panied for up to 3years on a case management approach that
involves close collaboration between a certified psychiatrist, both cen-
tres having a combined total of 11 psychiatrists, and a designated case
manager, who assumes the responsibility of overseeing and coordinat-
ing the patient's care and services, and could include either psycholo-
gist, social works, occupational therapists, nurses and specialized
educators. In this framework, an individual case manager typically
oversees the care of 16 patients, as suggested in the guidelines for
implementing community mental health support measures
(MSSS, 2002).

Patients are also offered family intervention, individual psycho-
therapy 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' med-
ical records. No consent to participate in the study is required given

the lack of any contact between the patients and the research staff.

2.3 | 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 (encom-
passing both affective and nonaffective psychoses, along with
substance-induced psychotic disorder), and exhibit limited exposure
to continuous antipsychotic treatment (i.e., 6 months or less). The only

exclusions criteria are related to admittance criteria in the clinics,
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specifically, organic psychosis and moderate/severe intellectual dis-
ability as defined by the DSM-5.

24 | 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 man-
agers 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 dura-
tion of gaming session) (supplementary material 1), (2) an evaluation
of the severity of the gaming habits using the Internet Gaming Disorder
Scale - Short Form (IGDS9-SF) (supplementary material 1) (Poon
et al,, 2021), and (3) a diagnostic interview assessing the ICD-11 gam-
ing addiction diagnosis criteria. The patients' case managers conduct
the initial two steps, while the treating psychiatrist oversees the final
step. All participating professionals received training on gaming disor-
ders, encompassing the systematic screening procedure and the diag-
nostic criteria from the ICD-11. Additionally, instructional videos have
been made available as a reference for all clinicians.

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 psychia-
trists 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 (Kay
et al., 1987). The PANSS-6, a shortened version that has excellent
convergent validity with the original PANSS, will be used in this study
(Dstergaard et al., 2016). 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 (Busner & Targum, 2007; Haro et al., 2003).
CGI-S scores have good correlation with PANSS scores (Samara
et al., 2014). 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 occu-
pational functioning (Rybarczyk, 2011). All psychiatrists underwent
prior training on these scales (PANSS, CGI-S, SOFAS) since these
assessments are integral to the systematic follow-up within the partic-
ipating clinics. All evaluation being systematically part of the clinical
follow-ups, the evaluators are blind to the analysis performed by the
research staff.

The research staff will extract various independent variables from
the patients' medical records, encompassing socio-demographic fac-
tors (such as sex at birth, gender identity, ethnicity, employment sta-

tus, 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 hospitalizations, community treatment order, and medica-
tion treatment, which comprises antipsychotics and other psychotro-
pic 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 dos-
ages, frequency, and route of administration. A patient will be consid-
ered exposed to a medication after receiving it for more than 1 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.

3 | STATISTICAL ANALYSES

Statistical analysis will be conducted in partnership with expert stat-
isticians from the CERVO Research Centre, Quebec, Canada, to
guarantee rigorous data interpretation and maximize the validity of
our findings. To meet the first two objectives, the patients' charac-
teristics at admission and during follow-up will be presented in the
form of descriptive statistics and compared between different sub-
groups 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 pres-
ence or absence of GD as defined by ICD-11 criteria, while the depen-
dent 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 psy-
chosis, defined as the interval between onset of first psychotic symp-
toms and admission to treatment centre; (5) impact of previous
diagnoses and current comorbidities; 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%.

4 | 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 pro-
cedure of GD that has been developed, which eliminates any detec-

tion bias and improves sensibility. All patients newly admitted to
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either of the two participating FEP programs will undergo the same
screening process, irrespective of their disease progression and treat-
ment 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 sufficient 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 depen-
dence on clinician cooperation in adhering to the GD screening proce-
dure, 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 pro-
cess on a regular basis. Within each participating center, designated
research professionals rigorously track patient screenings, ensuring
biannual procedures by case managers and psychiatrists; lapses
prompt immediate reminders to uphold consistent clinical evaluations.
Furthermore, all new clinicians joining the study receive comprehen-
sive 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.
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