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Abstract

Background Gaming interventions hold promising potential for methods of mental health treatment. Games
designed for individuals with serious mental illness have demonstrated high acceptability. They have been shown
to improve treatment engagement and increase a sense of self-efficacy and social integration. However, concerns
remain over the potential adverse effects of regular gaming. Therefore, to investigate both the benefits and the risks,
there is a need for well-designed, -conducted and -reported high-quality trials. This study aims to evaluate the effec-
tiveness of a gaming intervention in improving functional and clinical outcomes in people with psychotic disorders
and to assess the feasibility of the intervention.

Methods The effectiveness of the gaming intervention will be assessed using a controlled clinical trial with a prag-
matic, multicentre, two-arm parallel-group design. The participants will be recruited from various types of outpatient
units (e.g. outpatient psychiatric units, day hospitals, residential care homes). Following the baseline assessment,
participants will be centrally randomised (1:1) to receive either the gaming intervention plus treatment as usual
(TAU) or TAU alone. The primary outcome will be the change in social functioning, measured at 3- and 6-month
follow-ups. The secondary outcomes will include the patients’ major psychiatric symptoms, self-efficacy, quality

of life, and aggression and potential adverse effects, also measured at 3 and 6 months. We will also test the feasibility
of the gaming intervention from the perspectives of patients and nursing staff at a 3-month follow-up. Data will be
collected from outpatient psychiatric services across Finland. Eligible participants will be between 18 and 60 years
old and have a formal diagnosis of a psychotic disorder (F20-F29). We aim to recruit a total of 356 participants (178
for each group). We will estimate the efficacy of the intervention on the primary and secondary outcomes based

on the intention-to-treat principle. Feasibility data will be analysed separately.

Discussion This study will be one of the first trials to address the effectiveness of video gaming on improving
functional and clinical outcomes in people with schizophrenia. The study will offer new information to confirm
both the benefits and possible disadvantages of using gaming to improve patients’ health and well-being as new
approaches to patient care in mental health services in Finland are explored. The results may provide insight

into treatment for other health conditions in which motivational problems impact health outcomes.
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Background

The overall aim of this study is to evaluate the impact
of a gaming intervention on functioning in people with
schizophrenia. This topic is important as schizophrenia is
associated with poor psychosocial outcomes [1], includ-
ing social withdrawal, apathy, and isolation [2], which
often impair the ability of individuals to manage their
daily activities [3]. As 15% of individuals with schizo-
phrenia return to psychiatric hospitals after 1 month, and
20% experience a relapse within 1 year [4], schizophrenia
is one of the most expensive mental disorders in terms
of direct treatment costs and loss of productivity [5].
Therefore, there is an urgent need for novel, effective, and
acceptable treatments to support patients with schizo-
phrenia [6].

Evidence-based guidelines recommend medication
and psychosocial interventions as the standard treat-
ment for individuals with schizophrenia [7]. However,
the effectiveness of these treatments is limited by patient
nonadherence [8]. The American Psychiatric Associa-
tion clinical guidelines [9] further recommend cognitive
remediation (CR), which allows personalised interven-
tions and individually adjusted modules [10]. However,
the quality of the current evidence supporting CR is low
(2C) [9]. CR interventions are expensive [11] and involve
complex, heavily scheduled exercises [12], which leads
to high drop-out rates [13]. There are also uncertain-
ties regarding the optimal duration, approach, or dosage
needed in the CR [14]. Furthermore, while the impact of
CR is typically tested in laboratories, the real-life effects
remain unclear [13]. Therefore, if similar results can be
achieved with a simple, low-human intensity computer-
based intervention, it would be worth using in practice.

Gaming interventions hold promising potential for
methods of mental health treatment [15]. Entertain-
ing video games have opened new avenues for remedial
interventions targeting attention, problem-solving, emo-
tional expression, and socialisation [16]. The accept-
ability of games as treatment for serious mental illness
is high [17]. They can improve engagement in treatment
[18] and increase a sense of self-efficacy and social inte-
gration [19]. A randomised multisite trial conducted by
Nahum et al. [20] demonstrated the efficacy of a remote,
plasticity-based social cognitive training programme in
improving both social cognition and social functioning
in individuals with schizophrenia. Another study found
that entertainment games significantly improved adher-
ence to e-interventions for people with psychosis, as
these games incorporate ‘rewards’ or ‘extra lives’ that can

be redeemed daily, thereby encouraging much needed
engagement with services [21]. However, to facilitate syn-
aptogenesis, repetitive high-dosage training is needed
to produce the most effective approach [22]. On the
other hand, concerns have been raised over the poten-
tial adverse effects of regular gaming activities. Likewise,
our Cochrane review and meta-analysis [23] highlighted
the importance of moderating the quantity of time spent
on gaming for individuals with schizophrenia. Therefore,
to investigate the potential benefits and risks of gaming,
well-designed, -conducted and -reported high-quality
trials are needed. In particular, a trial where gaming is the
experimental group is warranted as evidence in this area
remains severely limited [23].

Objectives and hypotheses
The overall goal of this study is to evaluate the effective-
ness of a gaming intervention to improve functioning and
clinical outcomes in people with psychotic disorders. The
feasibility of the intervention will also be assessed. Our
hypotheses are as follows:

Primary hypothesis

(1) The gaming intervention will be more effective than
treatment as usual (TAU) in improving functioning
at 3- and 6-month follow-ups.

Secondary hypotheses

(2) The gaming intervention will be more effective than
TAU in improving clinical outcomes and treatment
acceptance (symptoms, self-efficacy, the quality of
life, drop-out from intervention) at 3 and 6 months.

(3) The gaming intervention will not be associated with
a higher incidence of adverse effects compared to
TAU at 3-and 6-month follow-ups.

Methods

Trial design

The effectiveness of the gaming will be assessed using
a controlled clinical trial with a multicentre, two-arm
parallel-group design, with an allocation ratio of 1:1. The
description of the methods to be used in the study has
been guided by the SPIRIT guidelines [24]. The checklist
can be found as an attachment (Additional file 1). Inter-
vention elements in the experimental group are based



Valimaki et al. Trials (2026) 27:135

on the Template for Intervention Description and Rep-
lication (TiDier) checklist [25]. Feasibility will also be
assessed. The study has been registered (NCT05707689,
ClinicalTrials.Gov).

Participants

The participants can join and/or withdraw the study
based on their free will. Inclusion and exclusion crite-
ria will be applied. Participants must meet the following
inclusion criteria: (1) Fluent in Finnish, (2) have a formal
diagnosis of a psychotic disorder (F20-F29, ICD-10, as
identified in medical records or other reliable sources
by staff), (3) aged between 18 and 60 years, (4) capable
of participating in the study voluntarily, and (5) able to
provide written informed consent. In cases of uncertainty
regarding a participant’s cognitive status, the judgement
standard’ will be used—that is, the mental status of the
participants will be approved by the staff responsible for
the treatment or services, based on their clinical exper-
tise. Individuals with varying levels of gaming skills and
experience are eligible for participation.

The exclusion criteria are as follows: (1) Meeting diag-
nostic criteria for a current major depressive, manic, or
hypomanic episode or mental retardation (ICD-10); (2)
having severe visual impairment; (3) signs or diagnosis of
gaming addiction; (4) inability to make an independent
decision to participate; (5) active substance abuse (other
than nicotine dependence); (6) head injury, hemiplegia,
or other neurological disorder; or (7) having received
electroconvulsive therapy (ECT) in the past 6 months.

Participant eligibility will be assessed by the par-
ticipating study organisations. Depending on the study
organisations, the staff will determine eligibility based
on patient registers or based on the staff’s own exper-
tise, familiarity with the patient, and interviews with the
patient.

The Patient Health Questionnaire-9 (PHQ-9) [26]
scores will also be used to ensure patient safety. For any
measurement, if PHQ-9 scores are greater than 2 on the
item related to suicide and self-harm, an alert will be sent
to the participant’s clinician. A participant may be with-
drawn from the study if such action is recommended by
their clinician.

Setting

The study will be conducted in psychiatric outpatient
organisations in Finland (e.g. outpatient psychiatric units,
day hospitals, residential care homes). The data collection
will begin in the Helsinki area.
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Interventions
Participants will be randomised into one of two groups:
the gaming intervention group or the control group.

The gaming intervention will be conducted in small
groups (6-10 participants), closely monitored by
trained gaming facilitators. Pre-scheduled gaming
sessions, about 60 min each, will be run twice a week
over 10 weeks (totally 20 h) [23]. If needed, the gam-
ing schedule will be tailored based on the participants’
individual needs (work, studies, family issues) as long
as the total gaming hours are achieved. Participants
will be encouraged not to play video games during the
study period. This restriction is feasible as only 20% of
patients with schizophrenia engage in regular gaming
[27]. Participants’ gaming interventions will be closely
monitored and recorded after each gaming session in a
designated gaming diary. In case the participant cannot
join the intervention session or the session is cancelled
due to illness or another personal reason, a makeup
session will be organised. A detailed description of the
gaming intervention, following the TiDier checklist
[25], is provided in Additional file 2.

Participants in the TAU group will receive standard
planned care, with no additional activities organised for
them by the research team.

Outcomes

In selecting the outcomes for this study, we followed
the recommendations outlined in the Cochrane review
[23] to measure the effectiveness of gaming interven-
tions for people with schizophrenia. For outcome
assessment, data will be collected at baseline (T0), 3
months (T1), and 6 months (T2).

Primary outcome

Changes in functioning over the trial period will be
assessed using the Personal and Social Performance
Scale (PSP), which provides a global score [28]. The
PSP is a brief, sensitive, professionally rated instrument
used to assess functioning in individuals with schizo-
phrenia. The instrument measures four domains: (a)
socially useful activities, (b) personal and social rela-
tionships, (c) self-care, and (d) disturbing and aggres-
sive behaviour. Each of the domains is rated with a
single item using a 6-point scale (absent, mild, mani-
fest but not marked, marked, severe, or very severe). A
global item is rated by the interviewer, ranging from 1
to 100 in 10-point intervals, with lower scores indicat-
ing poorer functioning. The PSP has found an accept-
able, quick, and valid measure of patients’ personal and
social functioning. In addition, it has demonstrated
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excellent inter-rater reliability with an ICC of 0.98 and
weighted kappa of 0.95 [28].

Secondary outcomes

Psychiatric symptoms and functional impairment Major
psychiatric symptoms and functional impairment will be
assessed using the Behavior and Symptom Identification
Scale® (BASIS-24) [29]. The scale measures symptoms
such as mood disturbances, anxiety, suicidality, and psy-
chotic symptoms. The survey includes 24 items, struc-
tured based on six subscales (depression and functioning,
relationships, self-harm, emotional liability, psychosis,
substance abuse). Of the 24 items, the first 3 assess the
degree of difficulty the respondent has experienced for
each item during the past week with a 5-point Likert
scale (0=no difficulty, 1=a little difficulty, 2=moder-
ate difficulty, 3=quite a bit of difficulty, 4=extreme dif-
ficulty). Nine items measure how much time during the
past week each symptom or problem presented itself,
using a 5-point Likert scale (0=none of the time, 1=a
little of the time, 2=half of the time, 3=most of the
time, 4=all of the time). The remaining 12 items assess
how often each symptom or behaviour occurred dur-
ing the past week, with a 5-point Likert scale (0=never,
1=rarely, 2=sometimes, 3 =often, 4=always). Scores
are computed for the overall scale, as well as for six sub-
scales. The overall BASIS-24 score is calculated by multi-
plying each item’s rating by its assigned weight and sum-
ming the weighted values. Similarly, each subscale score
is derived by multiplying the ratings of the items within
the subscale by their respective weights and then sum-
ming the results. However, there are no specified clinical
cutoffs for the BASIS-24. Each subscale score, as well as
the overall mean score, is calculated as the average of the
weighted item scores and ranges from 0 to 4. A score of 0
represents the lowest level of self-reported symptoms or
functional impairment, while a score of 4 represents the
highest level. The BASIS-24 has shown good reliability
and validity to assess functioning and mental health from
the client’s perspective with well-established psychomet-
ric properties: test-retest reliability ranged from 0.75 to
0.89 for inpatients and 0.77 to 0.91 for outpatients [30].

Depressive symptoms The PHQ-9 [26] will be used to
assess the severity of depression. Respondents are asked
to indicate how often they have experienced a specific
topic during the last week using 4-point scale (0=not
at all, 1=several days, 2=more than half of the days,
3=nearly every day). The total score of this self-admin-
istered questionnaire is calculated by summing the value
for all nine items, yielding a score ranging from 0 to 27,
where a higher score represents a greater severity of
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depression. In addition, depression severity can be cat-
egorised into five levels: 0—-4 (none), 5-9 (mild), 10-14
(moderate), 15-19 (moderately severe), and 20-27
(severe). Test—retest reliability of the PHQ-9 has been
found to be excellent, with ICCs between 0.81 and 0.96
[31].

Self-efficacy Self-efficacy will be assessed using the
General Self-Efficacy Scale (GSE) [32], a 10-item self-
report instrument (1=not at all true, 2=hardly true,
3=moderately true, 4=exactly true) designed to meas-
ure optimistic self-beliefs in coping with a variety of dif-
ficult demands in life. Items 1-10 are summed to create
a composite score ranging from 10 to 40, where a higher
score represents greater perceived self-efficacy. In sam-
ples from 23 nations, Cronbach’s alphas ranged from 0.75
to 0.90, with the majority in the high 0.80 s [33].

Quality of life  Quality of life will be assessed using the
Quality of Life Enjoyment and Satisfaction Questionnaire
(Q-LES-Q) [34], a self-report measure designed to sensi-
tively measure the degree of enjoyment and satisfaction
respondents experience in various areas of daily func-
tioning. A total quality of life score is derived by sum-
ming all 15 items, resulting in a maximum of 70 points.
In addition, two global items, rating satisfaction with
study medication and overall life satisfaction, are scored
separately. The total scored is expressed as a percentage
of the total possible score, with higher scores indicating
better health status. The internal consistency and test—
retest coefficients were 0.9 and 0.93, respectfully, and
almost all items significantly correlated to the total score
indicating that the instrument could produce reliable and
valid clinical assessments of quality of life [35].

Engagement Engagement will be recorded based on
participants withdrawing from the intervention (yes/no)
or the study (yes/no).

Adverse effects (harms) during intervention are defined
as any unfavourable medical occurrence in a study par-
ticipant, including any abnormal sign (e.g. abnormal
physical exam or laboratory finding), symptom, or dis-
ease, which is temporally associated with a participant’s
involvement in the research, regardless of whether they
are considered related to participation in the research
(NIA Guidelines) [36]. The data about harms of health
interventions are important in clinical trials to allow
patients and healthcare providers to make truly informed
decisions [37]. In this study, the specific adverse effects
(harms) will be categorised as follows:

a) Relapse (increased dosage or additional medicines
prescribed) [38],
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b) An exacerbation of psychotic symptoms leading to
any change in patient management to be identified by
staff members

¢) Admission to psychiatric hospital (yes/no, number of
admissions up to 6-month follow-up, total number of
hospital days)

d) Any violent incidents necessitating staff involvement
that target another person or property, whether the
participant is the victim or the aggressor [39],

e) Self-harming behaviour and suicide (includes
attempt)

f) Aggression at baseline was measured at 3 and
6 months using the Buss-Perry Aggression Question-
naire-Short Form (BPAQ-SF) [40] with 12 items using
true-or-false-type questions assessing anger, physical
aggression, hostility, and verbal aggression (internal
consistency of the subscales based on Spearman-
Brown-adjusted Cronbach’s alpha 0.88—-0.92 [40]

g) Mortality [41].

To assess the implementation process of the interven-
tion, as well as its feasibility, fidelity, acceptability, and
appropriateness, the following methods will be employed:

1) Implementation process: To evaluate how this novel

intervention is implemented into existing health ser-
vices, an organisational analysis will be conducted
using the main domains of the Consolidated Frame-
work for Implementation Research (CFIR) [42].
Interviews will be conducted with staff members
from the participating organisations. The CFIR com-
prises five major domains (and specific constructs)

2)

3)

4)
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that affect how an intervention is implemented into
practice: (1) Intervention characteristics (e.g. inter-
vention source, evidence strength and quality, rela-
tive advantage), (2) outer setting (e.g. patient needs
and resources, peer pressure, external policies, and
incentives), (3) inner setting (e.g. structural charac-
teristics, culture, implementation climate), (4) char-
acteristics of the individuals involved (e.g. knowledge
and beliefs about the intervention, self-efficacy, indi-
vidual stage of change), and (5) process of implemen-
tation (e.g. planning, engaging, executing). This con-
struct will guide our assessment of how successful
the intervention was regarding how it was planned,
organised, scheduled, monitored, and evaluated at
specific time points (see Fig. 1).

Feasibility: Feasibility will be assessed by calculat-
ing the patient refusal rate and recruitment flow and
by assessing the reasons for refusal and reasons for
drop-out, according to the study records. In addition,
the Feasibility of Intervention Measure (FIM) [43], an
instrument with four items, will be used to assess the
feasibility of the intervention.

Fidelity: Intervention fidelity will be assessed by cal-
culating the number of intervention sessions deliv-
ered (out of 20), the total intervention time (in hours
out of 20 h), and the quality of the intervention ses-
sions based on the content of the diaries.
Acceptability: The acceptability of the intervention
will be assessed by the participants using a 4-item
survey instrument, the Acceptability of Intervention
Measure (AIM) [43].

Intervention adaptation
using the Model of Change
Process in Mental Health

Outer setting

> Patients’ needs and resources, ...

Peer Support

Inner setting

Structural
characteristics
Networks and

Intervention characteristic

Intervention source
Evidence strength and quality
Relative advantage Culture

Adaptability

Trialability

climate

communications

Implementation

Characteristics of
individuals
Knowledge and beliefs
about the intervention
Self-efficacy
Individual stage of change

Evidence-based
intervention
implemented
Individual identification
with organization
Other attributes

Complexity
Design quality and packaging
Cost

...peer pressure, external policies and incentives

Implementation process

Fig. 1 Assessment of the intervention implementation process. Modified based on Damschroder et al. [42]
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5) Appropriateness: The appropriateness of the inter-
vention will be evaluated using a short survey instru-
ment, the Intervention Appropriateness Measure
(IAM) [43], which will be administered to the partici-
pants and the facilitators.

A summary of the outcomes, instruments, and specific
timelines are described in Fig. 2.

Sample size
Using the trial by Lahera et al. [44] as a reference, we
assume a mean difference of 3.7 points in the change in
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PSP scores (SD=14) between the intervention and con-
trol groups at the end of the study period. To detect a
3.7-point mean difference in change between groups
assuming SD of 11.4 for change using two-sided test and
80% power, the required sample size is 150 participants
per each group; in total, 300 participants are needed.
Based on our preliminary study related to cognitive gam-
ing, we assume that about 16% patients will drop-out of
the current study. To compensate the drop-out, we esti-
mated a sample of 356 cases in total 178 in each group.
If 70% refuse and 67% are eligible, about 2100 patients
should be screened for eligibility.

STUDY PERIOD

Enrolment

Allocation Post-allocation

TIMEPOINT

2 0 ty t;

ENROLMENT:

Eligibility screen

X

Informed consent

X

Allocation

INTERVENTIONS:

Experiment group

Usual practice (TAU)

e e
')

OUTCOME ASSESSMENTS:

Baseline

Charactenistics of the participants

Feasibility outcomes

Primary outcome

Functioning, PSP

>
>
>

Secondary outcomes

Major mental health symptoms, BASIS-24

Depressive symptoms, PHQ-9

Self-efficacy, GSE

Quality of life, Q-LES-Q

Aggression, BPAQ-SF

XK XX XX

XX XXX

Engagement

KX | X XXX

Assessment of the intervention

Implementation (staff only)

Feasibility, record analysis and FIM

Fidelity, analysis of gaming diaries

Acceptability, AIM

Appropriateness, IAM

XX XXX

Fig. 2 Outcomes, instruments and specific timelines for outcome assessment using SPIRIT [24]
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Recruitment

Potential participants will be identified and screened
according to the inclusion criteria with the assistance of
a designated contact person at each study organisation.
Researchers will not have access to the personal records
or patient documents maintained by the organisations.
To facilitate recruitment and minimise the workload for
staff, a research assistant will work onsite at the study
organisations. The assistant will provide detailed oral and
written information about the study to eligible individu-
als. The data collection may be expanded to other organi-
sations and cities if necessary to achieve the required
sample size.

Data collection

The Ethics Committee of the Wellbeing Services County
of Southwest Finland has reviewed the GAME-A study
proposal and has issued a positive statement on the
research plan (reference codes ETMK 53/1801/2022 and
VARHA/5746/13.02.02/2023). Permission to conduct the
study will be obtained from all participating organisa-
tions. The general principles outlined in the Declaration
of Helsinki [45] and local ethical regulations will guide
the practical arrangements of the study. Guidance from
the Finnish National Board on Research Integrity will be
followed to ensure the responsible conduct of research
and the prevention research misconduct [46].

Eligible participants will be personally invited by the
research assistants to consider participation in the study.
Each research personnel member will receive centralised
training on the study requirements through a total of 4 h
of hands-on training sessions. These sessions will cover
topics such as the use of instruments, obtaining informed
consent, data collection procedures, safety issues, volun-
tariness, and the right to withdraw from the study, among
others. Upon reviewing the provided information, par-
ticipants may provide informed consent using a paper-
based form. After providing consent, participants will
complete a background survey and baseline question-
naire, also in paper format.

Under Finnish law, no compensation can be paid to
the study participant, their guardian, close relative,
other close associate, or legal representative for partici-
pating in the study. However, reasonable compensation
may be provided for costs incurred, loss of earnings, or
other inconveniences resulting from the study (Medi-
cal Research Act, 488/1999, Section 21) [47]. Insurance
as defined in Section 1 of the Patient Insurance Act
(948/2019) covers any potential damages caused by the
study in accordance with the Patient Insurance Act [48].
Liability for damages is regulated by the Tort Liability Act
(412/1974, Section 23) [49]. The employer is obligated to
compensate for damages caused by an employee’s error
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or negligence in the course of their work (Chapter 3,
Section 1). Therefore, in this study, to promote partici-
pant recruitment, possible travel costs incurred due to
the study will be reimbursed. Participant retention and
upcoming follow-up data collection will be supported
with text message reminders and emails. Addition-
ally, appointments will be scheduled based on partici-
pants’ availability. Participant retention will be carefully
monitored.

To ensure safety, the well-being of the participants
will be closely monitored throughout the intervention.
If a participant shows any sign of deteriorating mental
status—identified by the nursing staff or the research
assistant through daily monitoring or diaries, or if a par-
ticipant has a score greater than 2 on the suicide and
self-harm item of the PHQ-9 any measurement point,
protective measures will be initiated. An alert will be
sent to the participant’s clinician, and their status will
be managed in accordance with the clinical governance
protocols. The research personnel will not offer any cri-
sis support to participants; any worries identified by the
investigators will be reported immediately to the staff
members. If deemed necessary by the clinician, the par-
ticipant will be withdrawn from the study.

To evaluate the feasibility of the study, nursing staff will
be invited to participate by completing a short electronic
questionnaire. The invitation email will be distributed by
a contact person and will include information about the
study, along with a link to more details about the study
and the questionnaire via Research Electronic Data Cap-
ture (REDCap) [50], tools, which is hosted by the Univer-
sity of Turku. After reviewing the information provided,
participants may give their informed consent electroni-
cally. Following consent, nursing staff will be asked to
complete an electronic questionnaire to provide back-
ground information about the participants. At the end of
the survey, nursing staff will be asked if they are willing to
take part in a short interview to share their experiences
regarding the implementation of the intervention. Those
interested in participating will be asked to provide their
email address in a dedicated field within the REDCap sys-
tem. A research assistant will then reach out to schedule
the interview, which will be conducted via Teams.

Important protocol modifications will be communi-
cated to relevant parties, including the Ethical Review
Board and study organisations. Any modifications will be
reported in the trial registry (ClinicalTrials.gov) and in
the final report.

An overview of the trial profile is described in Fig. 3.

Interim analyses and stopping rules
An interim analysis will be conducted approximately
halfway through the data collection period. The results
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Assessed for eligibility (n=?)

Enrolment

Excluded (n=?)

e Not meeting inclusion criteria (n=?)
(Not Finnish language speaking) (n=?)
(No psychotic disorder diagnosed) (n=?)
(Over 60 years old) (n=?)
(Inability to make independent participation
decision or no informed consent) (n=?)
(Diagnosis for depression, bipolar or mental
retardation) (n=?)
(Severe visual impairment) (n=?)
(Gaming addiction) (n=?)
(Active substance abuse) (n=?)
(Head injury, hemiplegia, other neurological
disorder or ECT) (n=?)

e Declined to participate (n=?)

4

Randomised (n=356)

!

A 4 A4
.S Allocated to intervention (n=178) Allocated to control group (n=178)
4@ Received allocated intervention (n=?) Received allocated intervention (TAU) (n=?)
ke) Did not receive allocated intervention (n=?) Did not receive allocated intervention (TAU) (n=?)
< (reasons) (n=?) (reasons) (n=?)
Follow-up (3 months) (n=?) Follow-up (3 months) (n=?)
Lost to follow-up (n=?) Lost to follow up (n=?)
(reasons) (n=7?) (reasons) (n=?)
g— Discontinued intervention (n=?)
d (reasons) (n=?)
2
°
5 ; :
Follow-up (6 months) (n=?) Follow-up (6 months) (n=?)
Lost to follow-up (n=?) Lost to follow up (n=7?)
(reasons) (n=?) (reasons) (n=?)
X%) Y
_r%‘ Analysed (n=178) Analysed (n=178)
[
<

Fig. 3 Flow chart [51]

will be shared and discussed with the Data Manage-
ment Committee, which is an independent group sepa-
rate from the sponsor and has no competing interests
[52]. Its six members represent different disciplines and
areas: psychiatry, patient association, health services, and
statistics. The interim results will also be shared with the

Data Management Committee. Only study investigators,
i.e. the principal investigator (PI) (M. V.), researcher (M.
S.), and statisticians (T. V., M. Y.), will have access to the
data. The role of the committee is to ensure the quality
of the data, data collection, data privacy, safety of the
intervention, incorporation of participant feedback, and
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data analysis and provide further recommendations for
the study. Although it is uncertain exactly how much
evidence of harm should be required over benefits of the
study, no specific stopping rules have been established a
priori for the trial [53]. Therefore, the study can be termi-
nated based on input from staff members and especially
representatives of patient associations. However, the final
decision to stop the trial will be made by the Data Man-
agement Committee.

Randomisation

Participants will be centrally randomised (1:1) after base-
line assessment into either the gaming intervention plus
TAU group or the group to receive TAU alone. The ran-
domisation list will be computer-generated by an external
independent clinical trial statistician at the University of
Turku. Randomisation will be balanced using randomly
permuted blocks. A trial assistant outside the research
team will enrol the participants, and a research assistant
will assign participants into the groups. Statisticians will
be masked. Gaming facilitators and staff working at the
study sites will not be masked. Code breaks will occur
only in exceptional circumstances, for example, if during
the analysis, the statisticians indicate any harm in patient
data scores. However, this will be done only after discus-
sions with the Data Management Committee and based
on their recommendations.

Data management and statistical methods

All data will be processed in accordance with the Euro-
pean Union’s (EU) General Data Protection Regulation
2016/679 [54]. The research data will not be transferred
to another register or to another personal data processor.
The quality of the data will be ensured through the use of
double data entry. The research data will not be shared to
anyone outside the research team, even if requested. The
research data will be used only in this research. The data
will be collected with the participants’ informed consent.
The participants will have the right to withdraw from the
study, to access their personal data, to demand that their
data is rectified or deleted, to restrict the processing of
personal data, and to lodge a complaint if they believe
a violation of applicable data protection laws has taken
place [54].

Participants will be informed that their personal data
may be processed during inspections by domestic or for-
eign authorities, regular quality control of the research by
a research monitor who is not part of the research team,
and/or quality assurance activities conducted by a repre-
sentative of the commissioner.

All study-related information will be stored securely at
the study sites and research office. All participant infor-
mation will be stored in locked file cabinets in areas with
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limited access or researchers only. All reports, data col-
lection, process, and administrative forms will be identi-
fied by a coded ID number only to maintain participant
confidentiality. All records that contain names or other
personal identifiers (informed consent forms, gaming,
diaries) will be archived separately from study records
identified by code number. All databases will be secured
with password-protected codes. Any data for moni-
toring purposes (appointment books, data monitoring
excel) linking participant ID numbers to other identifying
information will be stored in a separate, locked file. Base-
line and follow-up data collected from the participants
in paper format will be scanned and stored in a secure
cloud storage service provided by the IT services of Uni-
versity of Turku, with access restricted through password
protection. The electronic feasibility data collected from
nursing staff will be managed with REDCap, a secure,
web-based software platform used to conduct research
studies [50].

Descriptive analysis will be performed, subscale scores
will be formed, and the means (standard deviation, SD)
of the appropriate items will be calculated at each time
point by trial group. Outcomes will be examined by level
of covariates between treatment groups. Covariates sig-
nificant difference in outcomes by treatment groups indi-
cate potential confounders that should be adjusted for in
testing the intervention effects. All analyses will be con-
ducted following the intention-to-treat principle. Mecha-
nism of the missing data will be assessed with multiple
ways. Differences between participants and those who
have withdrawn from the study will be analysed by com-
paring background variables (age, gender, education
level, etc.) using logistic regression analysis for binary
data (missing or not missing). Possible duplicate meas-
urements will be identified based on procedures during
the screening period, using participant initials, ID codes,
or records maintained by nursing staff and research per-
sonnel. The multiple imputation of missing data would be
considered when appropriate.

For the primary outcome, we will report the mean
(SD) of the PSP global score at each time point and cal-
culate mean change with 95% confidence interval from
the baseline to the 3-month and 6-month follow-up for
each group. Based on the descriptive analysis, the linear
mixed models (LMM) will be used to test changes in PSP
from the baseline to 3 and 6 months, with adjustment for
potential confounders. The model will include the main
effects of treatment group, the interaction between treat-
ment group and follow-up time of 3 and 6 months as
fixed effects, and include random intercept effects among
study centres and among patients. The difference in mean
change between the two groups will be estimated from
the model using estimated marginal means (EMM) with
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95% CI and tested using generalised Ward test. Since this
method tests the mean change scores at 3 and 6 months
between intervention groups simultaneously, no multi-
ple comparison issue occurs in this case. However, if the
assumptions for normality of residuals in the model are
not met, the commonly used data transformations (e.g.
log, square root, inverse) may be considered prior to the
final model analysis.

All secondary outcomes are continuous scores and will
be analysed using the same method as for the primary
outcome.

Sensitivity analysis will be carried out to understand (1)
the impact of missing data on the intervention effects and
(2) the possible modifying effects of important covariates
such as age, gender, number of gaming hours played, and
active/passive gaming experience on the effectiveness of
intervention.

Statistical analyses will be carried out with SPSS IBM
29, SAS System for Windows, version 9.4 (SAS Institute
Inc.) or R statistical software (R Core Team, 2016). In the
statistical analyses, p-values less than 0.05 will be consid-
ered as statistically significant, and two-sided tests will be
used.

Discussion

The study will generate novel information on the effec-
tiveness and feasibility of a gaming intervention for indi-
viduals with serious mental health conditions. The study
will answer complex clinical questions using a simple,
efficient, easy to organise, and low-intensity intervention.
The trial has been designed to offer new results quickly
and timely. Self-measured questionnaires and robust
objective research methods will be combined to provide
the best possible understanding of the outcomes.

Our intervention is based on existing technology. It is
easy to use, engaging, and low in cost, which ensures its
sustainability and scalability in other treatment settings
and patient groups. If effective, the intervention can be
used with many patient groups facing challenges related
to cognitive problems, deficits in decision-making, and
engagement in treatment (e.g. elderly care, young boys
with social problems). The study will offer a structured
model to monitor and ensure safe health technology
practices. The study results will also be applicable in
any treatment setting where a new intervention is to be
implemented into daily practice. Most importantly, this is
the first trial to carefully analyse the feasibility and poten-
tial adverse effects of a gaming intervention. Stakeholder
representation has been carefully considered as their
views add important value to the study; they have already
expressed their opinions on the most valuable outcome
to be assessed in the study. A stakeholder representative
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will also serve as a member of our research team to sup-
port the accuracy of the study.

The findings from this study have the potential to
inform policymakers on the value of simple, low-cost,
engaging, low-intensity, and scalable interventions in
addressing the clinical, economic, and organisational
problems related to patients with serious mental health
conditions in their transition from hospital back into a
community setting. By adopting an implementation sci-
ence approach, the study can offer a model for how any
new technology-based intervention can be implemented
into routine care, promoting the sustainability of the
intervention. The study is also expected to produce new
interdisciplinary and multidisciplinary cooperation.

Trial status

The study was first submitted on 21 January 2023 (Clini-
calTrials.gov NCT05707689). Recruitment started on
6 February 2023. Recruitment will be completed by 31
December 2026. This is version 1.0 of the full study pro-
tocol, dated 30 June 2025.

Dissemination
Substantive contributions of each author to the design,
conduct, interpretation, and reporting of the clinical trial
have been recognised through the granting of author-
ship on the study protocol. All authors of the protocol
manuscript have read and agreed to its content and are
accountable for all aspects of the accuracy and integrity
of the manuscript, in accordance with the International
Committee of Medical Journal Editors (ICMJE) criteria.
The study results will be reported and published in sci-
entific and professional journals, as well as presented at
conferences. In the final trial report, the contributions
of each author will be confirmed and recognised. All
authors of the manuscript will read and agree to its con-
tent, and they will be accountable for all aspects of the
accuracy and integrity of the trial report manuscript, in
accordance with ICMJE criteria. Ghost authorship will
not be used. A professional expert in English language
editing has been used for the study protocol and will be
used for the final trial report.
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