














Figure 2 The structure of the virtual reality treatment.

given by means of gripping a virtual globe. Belief ratings
are repeated within VR at the beginning and end of each
treatment session. Figure 2 provides a summary of the
treatment design. A video about the gameChange treat-
ment can be viewed here: https://www.youtube.com/
watch?v=D31wodNAMZA.

Control condition

Participants who are allocated to the control arm will
continue to receive their usual care. No additional inter-
ventions will be offered by the research team. Treatment
as usual for the participants within this trial will typically
consist of long-term prescription of psychiatric medica-
tions, and meetings with a mental health practitioner.
Treatment as usual will vary across individuals and mental
health trusts. We will collect detailed data on treatment
as usual (which will also inform the health economic
evaluation).

Adverse events

A trial standard operational procedure has been written
for adverse events. We will record the occurrence of any
serious adverse events reported to us and also check
each patient’s medical notes at the end of their partic-
ipation in the trial. An adverse event is defined by the
ISO14155:2011 guidelines for medical device trials as
serious if it: (a) results in death or, (b) is a life-threat-
ening illness or injury or, (c) requires hospitalisation or
prolongation of existing hospitalisation or, (d) results
in persistent or significant disability or incapacity or, (e)
medical or surgical intervention is required to prevent
any of the above, (f) leads to foetal distress, foetal death
or consists of a congenital anomaly or birth defect or
(g) is otherwise considered medically significant by the
investigator.

Life threatening in the definition of a serious adverse
event refers to an event in which the subject was at risk of
death at the time of the event; it does not refer to an event
that hypothetically might have caused death if it were
more severe. A planned hospitalisation for a pre-existing
condition, without a serious deterioration in health, is
not considered to be a serious adverse event. The sorts
of serious adverse events that can typically happen to
this participant group include: deaths, suicide attempts,
serious violent incidents and admissions to hospital.

We will also record any adverse device effects from the
VR treatment, which includes adverse events resulting
from insufficient or inadequate instructions for use,
deployment, installation or operation, or any malfunction

of the software. It also includes any event resulting from
user error or intentional misuse.

Analysis

A full statistical analysis plan will be drafted prior to
recruitment beginning and approved before any anal-
ysis. We will report data in line with the Consolidated
Standards of Reporting Trials 2010 Statement®” showing
attrition rates and loss to follow-up. The primary analyses
will be carried out using the intention-to-treat principle.
That is, after randomisation, participants will be analysed
according to their allocated intervention arm irrespec-
tive of what intervention they actually receive, and with
data available from all participants included in the anal-
ysis including those who do not complete therapy. The
outcome analyses will be conducted by statisticians in the
University of Oxford Primary Care Clinical Trials Unit.

We will test the primary hypothesis for between-group
difference in the primary outcome (O-BAT at 6 weeks)
using a linear mixed effects model which models the
response at 6 weeks and 26 weeks, with baseline outcome
measure, stratification variables and treatment assign-
ment as fixed effects, with a patient specific random
intercept. An interaction between time and randomised
group will be fitted as a fixed effect to allow estimation
of treatment effect at all time points. The linear mixed
effects model will account for missing data assuming data
are missing-atrandom. Standard residual diagnostics
will be assessed for the appropriateness of the model. P
value <0.05will be used as the level of statistical signifi-
cance. Similar mixed effect models will be used to analyse
secondary outcomes. We will recruit around 432 partic-
ipants into this trial, with 216 in each arm. This sample
size takes into consideration a maximum attrition rate of
20%, and provide 90% power to detect a difference of
around 8 (SD=23) in O-BAT anxiety score (using the 0 to
100 scaling from Freeman et al, 20164), from randomisa-
tion to 6 weeks (ie, standardised effect size of 0.35) at 5%
level of significance (two-sided).

The mediation analysis will investigate putative medi-
ational factors using modern causal inference methods.
This involves using parametric regression models to test
for mediation of VRCT on outcome through the puta-
tive mediators. Analyses will adjust for baseline measures
of the mediator, outcomes and possible measured
confounders. We will include repeated measurement of
mediators and outcomes to account for classical measure-
ment error and baseline confounding. The identified
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moderator variables (negative auditory hallucinations,
hopelessness, appearance concerns and social phobia)
will be considered for moderation of the intervention
effect on the primary outcome.

A microcosting approach will be used to inform the cost
per patient of the VR treatment. The within-trial health
economic analysis will describe and compare the costs
and outcomes of the two trial arms. Incremental cost per
activity gained (primary outcome) will be estimated and
the costs and remaining outcomes (utilities, psychiatric
symptoms and well-being) assessed separately. This will be
informed by a health economics statistical plan written
prior to the economic analysis. The health economics
will use an NHS and social care services perspective with
resource utilisation valued using national cost data sets
and EQ-5D-5L data converted into utilities using the UK
tariffs. A broader perspective including lost earnings,
patient out-of-pocket costs and criminal justice costs
will also be considered. A state-transition model will be
developed to extrapolate the within-trial analysis and esti-
mate the incremental costs per quality-adjusted life years
(QALYs) gained from using the VR treatment, supported
by the trial data, literature reviews and discussions with
clinical experts. Uncertainty around the incremental
cost-effectiveness ratio will be reported using the cost-ef-
fectiveness plane and the cost-effectiveness acceptability
curve. The maximum reimbursable price of the VR treat-
ment conditional on the willingness to pay per QALY will
be determined. We will then estimate the affordability to
the NHS of a decision to implement the VR treatment.
This will take the form of budget impact analysis using a
time horizon of 3 years to be consistent with National Insti-
tute for Health and Care Excellence (NICE), informed by
the results of the trial health economics analysis.

Patient and public involvement

The project has had extensive patient and public
involvement (PPI). Principally this has occurred via The
McPin Foundation, a charity that exists to ‘transform
mental health research by putting the lived experience
of people affected by mental health problems at the
heart of research methods and the research agenda’.
A grantholder is from The McPin Foundation. Three
other people with lived experience commented on the
grant application and a focus group of people with lived
experience was convened so that they could try VR and
comment on the application.

Following the award of the grant there has been consid-
erable PPI. A LEAP has been formed to advise and shape
the development of the treatment, the trial protocol and
implementation into services. The LEAP comprises 10
individuals with lived experience of psychosis drawn from
each of the study sites (Bristol, Manchester, Newcastle,
Nottingham, Oxford). For the protocol they have
advised on: the choice of outcome measures, recruit-
ment methods, the format of recruitment materials and
the content and wording of study materials. The LEAP
have also reviewed and commented on the trial protocol

document. In addition to the LEAP, we have also worked
with people with lived experience from each of the trial
sites to develop the VR treatment. A number of work-
shops were held. Through these workshops, people have
contributed to the selection of the VR scenarios, the ther-
apeutic tasks within the scenarios and style of VR coach.
These workshops entailed people with lived experience
sharing their ideas, reviewing design concepts, and testing
these out within VR. In addition to these workshops, there
has been weekly input from a smaller group of individuals
with lived experience to gain prompt feedback on details
of design. There has been detailed user testing of the VR
treatment during software development.

PPIwill continue throughout the trial. First, LEAP meet-
ings will occur over the course of the trial. The LEAP will
advise on any difficulties that occur in the trial. The LEAP
will also contribute to the dissemination strategy. Second,
there will be a qualitative evaluation of the VR treatment,
with the interviews carried out by researchers with lived
experience. This work will be run by The McPin Foun-
dation. Third, a McPin staff member sits on fortnightly
gameChange review meetings and on the Research
Steering Committee comprised of senior team members.

Ethics and dissemination

The trial has received Health Research Authority and
Health and Care Research Wales approval (IRAS 256895,
The gameChange trial). The trial received ethical approval
from the NHS South Central - Oxford B Research Ethics
Committee (19/SC/0075). The results of the trial will
be published in a peerreviewed journal and made open
access. An anonymised version of the main outcome data
will be available from the trial team on reasonable request
after publication of the main results paper.

Trial status

The trial is due to start patient recruitment in July 2019.
Recruitment will be for a year until July 2020, with final
outcome data collected by January 2021. A trial paper
with the outcome results should be submitted for publica-
tion around April 2021.
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