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Abstract

Background Social anxiety is prevalent amongst university students. Cognitive-behaviour therapy (CBT), and graded
exposure techniques in particular, is an effective intervention for social anxiety. However, there are a number of barri-

ers preventing the delivery of CBT to students who are socially anxious. Delivering this intervention using virtual real-

ity (VR) can address these implementation issues. We have co-developed with a group of students a VR-CBT interven-
tion (UniVRse) specifically for members of this student group with social anxiety.

Methods/design The present study is a pilot randomised controlled trial conducted in the United Kingdom

of the UniVRse intervention compared to a wait-list control group. The aim of the trial is to determine whether a defin-
itive trial is justified by assessing study recruitment, retention, and acceptability, as well as establishing the effect

size on the co-primary outcomes for the definitive trial sample size calculation. We aim to recruit 90 socially anxious
students—45 in each trial arm. The trial will adopt a mixed-methods approach. We will collect quantitative data

at baseline (T0) and post-intervention 6 weeks later (T1). We will invite participants randomised to the intervention
arm to complete a qualitative exit interview.

Discussion The results of this pilot trial will be used to determine whether a definitive trial is justified, and to inform
the refinement of the UniVRse programme and trial procedures. In the longer term, the UniVRse intervention
has the potential to be an effective and accessible psychological intervention for students with social anxiety.
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Background

Concern for the psychological wellbeing of university
students has grown over recent years [1], driven by sev-
eral studies evidencing the high prevalence of depression
and anxiety in this group [2, 3]. By comparison, students’
anxiety in the context of social situations (i.e. social anxi-
ety) has been investigated to a lesser extent but is equally
commonplace [4]. The available evidence suggests that
10% of UK university students meet criteria for severe
social anxiety [5], with high rates evident elsewhere in
the world as well [6-8].

Social anxiety in any population can be a life-limiting
condition due to its psychological and physiological
impacts, including loneliness, isolation, and relationship
difficulties [9-11]. Amongst students, there are addi-
tional sequelae that arise because of the pressure to be
‘sociable’ when at university [12, 13]. Being socially anx-
ious is associated with reduced wellbeing [14] and
self-esteem [15], and increased risk of alcohol-related
problems [16] amongst students. There is also evidence
that being socially anxious is associated with altera-
tions in the hypothalamic—pituitary—adrenal (HPA) axis,
which is the major stress response system [17]. Social
anxiety can also undermine academic functioning [8],
including hindering learning [18] and reducing com-
munication with teaching staff [19]; ultimately resulting
in poorer educational attainment [20] and impeding the
student experience [19]. Social anxiety may be global,
affecting students in all social situations, or context-spe-
cific, presenting only when students are in the university
environment [21].

The cognitive-behavioural model of social anxiety by
Heimberg and colleagues [22] posits that social anxiety is
driven by the belief that others are judging and making
negative evaluations of you, and that this belief is main-
tained by attending to both internal cues (e.g. feeling hot
and shaky) and vigilance of external stimuli (e.g. facial
expressions of others) [23]. The Heimberg model [22]
provides the framework for one approach to cognitive-
behaviour therapy (CBT) for social anxiety, specifically
the use of psychoeducation and graded exposure tech-
niques as recommended by National Institute of Health
and Care Excellence (NICE) guidelines [24].

Exposure-based techniques are an essential compo-
nent of effective CBT for social anxiety [25], and have
been demonstrated to be equally as effective in improv-
ing social anxiety as other cognitive-behavioural tech-
niques such as cognitive restructuring [26]. Progression
through exposure hierarchies is directly associated with
reductions in social anxiety symptoms [27]. There is also
some evidence of synchronous changes in cortisol levels
following CBT [28] or exposure therapy [29] for anxiety.
However, despite the effectiveness of exposure for social
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anxiety, there are several barriers preventing its imple-
mentation amongst the student population. Real-world
exposure work is problematic in that it compromises
confidentiality and does not afford the therapist any con-
trol over the social environment. For example, a therapist
is commonly present or at least nearby during the in-vivo
exposure, which may risk disclosure that the student
has mental health difficulties and/or is engaged in ther-
apy. Moreover, university environments are changeable,
meaning the therapist cannot guarantee that the anxiety
triggers they plan to work on will be present. Virtual real-
ity (VR) offers an alternative mode of delivering expo-
sure-based CBT that addresses these barriers.

VR-CBT for social anxiety applies graded exposure
techniques to virtual simulations of the feared social
environments. Patients can engage in VR-CBT in pri-
vate spaces, therein protecting their privacy, and the
programming of the virtual environment gives control
over the presence and nature of anxiety-related triggers
in line with grading procedures. An additional benefit
of VR is that patients are more willing to engage in the
exposure work as they know it is not real, yet they none-
theless mentally and physically respond as if it is [30].
Meta-analyses have evidenced large treatment effects of
VR exposure for social anxiety disorder in the general
population [31-33]. The treatment effects are equiva-
lent to real-world exposure [32], and, in some studies,
have even been found to be superior, with longer-lasting
effects [34]. To further support the scalable implementa-
tion of VR-CBT, newer programmes are moving towards
being self-guided, removing the need for therapist input.
Again, these self-guided versions of VR exposure produce
equivalent large treatment effects [35].

Using VR to deliver CBT for social anxiety, therefore,
holds great promise as a means of providing an effective
and accessible intervention for students with social anxi-
ety. To our knowledge, there is only one small study that
has piloted a VR-CBT intervention specifically for stu-
dents with social anxiety. The authors found that virtual
exposure to a public speaking scenario reduced public-
speaking anxiety and physiological anxiety symptoms
[36]. This study was a promising first step in using VR
to support students with social anxiety, yet more work
is needed to further evidence the utility of this approach
and expand the focus of the intervention beyond public
speaking encounters. There is a need to develop an inter-
vention that utilises evidence-based therapeutic models
and cutting-edge technology to target context-specific
social anxiety amongst vulnerable students.

Aims
The long-term aim of this programme of work is to test
whether the UniVRse intervention is effective at reducing
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both global and context-specific social anxiety amongst
students. Before we can address this aim, we must first
conduct a pilot randomised controlled trial with the fol-
lowing aims:

(1) To determine whether a definitive trial is justi-
fied by assessing study recruitment, retention, and
acceptability;

(2) To establish the effect size on the co-primary out-
comes for a sample size calculation for a definitive
trial.

A definitive trial will be justified if we are able to suc-
cessfully recruit and retain participants in the trial, and if
both the intervention and research protocols are deemed
acceptable to participants. We will operationalise this as
collecting complete data on one of the co-primary out-
comes for at least 80% of the final sample, and for attri-
tion from the study (i.e. meaning no data are provided at
Time 1) to not exceed 40%. We will also use the responses
on the participant experience measures and exit inter-
views to further understand acceptability.

Although the primary aim of the pilot trial is to address
feasibility questions, it is also important to determine
whether there is a signal of efficacy in favour of the trial
intervention to further justify the need for a definitive
trial [37]. Therefore, we will test for a signal of efficacy in
favour of the UniVRse programme over the control con-
dition; operationalised as the between-group effect sizes
on the co-primary outcomes favouring UniVRse.

Methods

Design

This study is a single-blind external pilot randomised
controlled trial with two parallel arms: (1) UniVRse and
(2) wait-list control; with optional exit interviews. See
Fig. 1 for CONSORT diagram, and see Table 1 for SPIRIT
checklist.

Randomisation and blinding

We will randomise participants to one of the trial arms
after they have completed the baseline (T0) assessment.
Randomisation will be at a 1:1 group allocation ratio
using a permuted blocks algorithm with varying block
sizes. The research team will be blinded to the size of
the blocks and will have no influence over the outcome
of the randomisation. The randomisation sequence will
be set up and tested by an independent statistician using
Sealed Envelope. The Principal Investigator (PI) will
receive notification of each participant’s arm allocation
via emails from Sealed Envelope once the TO assessment
has been completed.
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Where participants elect to complete the assessments
with the support of a research team member, we will
ensure that this research team member will be blind to
participants’ group allocation. Participants may elect
to complete follow-up (T1) assessments independently,
meaning they will not be subject to any biases associated
with unblinding of the research team. Where T1 assess-
ments are conducted with researcher support, this mem-
ber of the research team will be blinded to the outcome
of the randomisation. If a researcher becomes unblinded
before the T1 assessment, a different member of the
research team will be allocated to complete the assess-
ment. If blinding is broken during an assessment, then
the researcher will cease data collection and contact the
PI or offer the participant the opportunity to complete
the assessments independently. A different blinded mem-
ber of the research team will then be allocated to fin-
ish the assessment. Any incidents of unblinding will be
recorded and reported in any publications.

Participants

Participants will be recruited from a single university in
London. The study promotional materials will be dis-
played around campus and shared via student mailing
lists and university social media outlets. The materi-
als will include the project website and email address so
that students can express an interest in participating in
the study directly. We plan to recruit 90 participants (45
per arm). The recruitment target is based on guidance
by Whitehead et al. [38] that 25 participants per arm are
needed for a pilot trial prior to a main trial to detect a
small-medium effect size, while allowing for an attrition
rate of up to 40%. We will ask participants to complete a
demographics questionnaire so that we can describe our
sample.

We will assess whether participants are eligible for
inclusion in the trial via a self-report survey. For partici-
pants to be eligible to participate in the trial, they must be
(1) a current student at the trial site; (2) able to read and
write independently in English; (3) identifying as wanting
help to feel more confident when at university; and (4)
experiencing social anxiety that is context-specific to the
university environment. There are no specific diagnostic
criteria that correspond to the mental health need we are
targeting. Instead, we will operationalise this context-
specific social anxiety as a score of ‘moderate’ or ‘often’
on at least one of four items from the Hazell University-
Specific Social Anxiety Scale (HUSSAS) (items 5, 9, 12,
and 17). These four items reflect each of the scenarios
included in the UniVRse intervention (see Section 7.4).

We will exclude any persons who (1) have any condi-
tions that prevent them from using VR, including (a)
photosensitive epilepsy, (b) a visual impairment that
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Table 1 SPIRIT checklist
Study period
Enrolment Allocation Post-allocation
Timepoint -t 0 T0 Intervention T1 T2
Enrolment:
Eligibility screen
Informed consent X
Random allocation X
INTERVENTIONS:
UniVRse programme X
Wait list control X
ASSESSMENTS:
TO assessment X
T1 assessment X

Exit interviews
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cannot be corrected with glasses/lenses, (c) a balance dis-
order, or (d) a significant auditory impairment; (2) have
current and active plans to end their life; or (3) have con-
firmed plans to receive a psychological therapy within the
next 6 weeks. We define a psychological therapy as any
intervention guided by an evidence-based model that tar-
gets a mental health-related outcome.

We have further exclusion criteria in place for the saliva
sample collection as we cannot accurately measure cor-
tisol in those who are (1) pregnant; (2) currently breast-
feeding; (3) currently taking any medications; (4) having
any serious medical condition; or (5) believing they cur-
rently have COVID-19. Participants may still take part
in the main trial if they are ineligible for the cortisol
sub-study.

UniVRse

The UniVRse programme has been co-produced with
students with lived experience of social anxiety and/or
feeling unconfident at university (see “Public and patient
involvement” section for more information). The Uni-
VRse programme is a Virtual Reality (VR) cognitive-
behavioural therapy (CBT) intervention based on the
Heimberg model [22] of social anxiety, using graded
exposure techniques to reduce social anxiety amongst
students. The model posits that persons attend to both
internal cues and external events, leading to the devel-
opment and maintenance of beliefs that others are judg-
ing and making negative evaluations of them. These
beliefs lead to behavioural responses including escape
and avoidance, which consequently maintain the beliefs.
Graded exposure is a core technique used to challenge
unhelpful cognitions through habituation to the feared
situation, and to provide the opportunity to practice pre-
viously avoided behavioural skills [24].

Within this intervention, participants are ‘gradually
exposed’ to the feared situation, preventing avoidance
and challenging any negative beliefs that are maintaining
the anxiety. To achieve this, participants are able to enter
virtual simulations of university-based situations that
cause them anxiety and practice being in those scenar-
ios. Participants start with a version of the scenario that
has fewer anxiety-related triggers, and graduate to levels
with more of these triggers. The UniVRse programme is
a self-help intervention, meaning that it does not involve
or require support from a therapist. Instead, participants
are guided through the UniVRse programme by a vir-
tual mentor called ‘Sam’ Sam provides psychoeducation,
instructions, support, and encouragement.

Participants will have a degree of flexibility with regard
to the session structure of the UniVRse programme, with
some fixed parameters. Each session should not exceed
30 min, as being in VR beyond this can cause headaches
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and eyestrain [39]. Participants will receive a prompt
within the virtual environment when they have been
using the programme for 30 min. We will give partici-
pants access to the VR kit for a month post-randomisa-
tion—during this time we recommend that participants
complete at least six 30-min sessions. Completing six ses-
sions will constitute completion of the intervention—this
is the minimum number of sessions required to complete
the introductory psychoeducation, all of the levels in all
of the scenarios, and the debrief. We will consider par-
ticipants to have been ‘exposed’ to the intervention after
at least two 30-min sessions. To accommodate the varied
schedules of our student participants, they have full con-
trol over when they complete these sessions, including
the spacing and timing of sessions.

At the start of the UniVRse intervention, participants
are presented with a ‘tutorial’ in which Sam gives instruc-
tion on how to interact with the virtual environment and
provides relevant psychoeducation. Participants are given
information on social anxiety, ‘fight or flight, avoidance
as a means of maintaining anxiety, and anxiety habitua-
tion. After the tutorial has been completed, participants
can select one of four university-based scenarios that
they would like to practice being in. The scenarios are:
(1) attending a lecture, (2) delivering a presentation, (3)
contributing to an online seminar, and (4) group work
in a seminar. Within each scenario, there are five graded
levels, from the least to most anxiety-inducing. The levels
are graded in terms of the number and magnitude of anx-
iety-related triggers. For example, when in the ‘delivering
a presentation’ scenario, the lower levels have a smaller
and friendlier-seeming audience, whereas the higher lev-
els have a larger audience that appears more disinterested
and includes avatars of teaching staff, with the partici-
pant additionally being required to answer a question for
which they have not been able to prepare an answer.

Hardware

The UniVRse intervention has been designed to be used
using the Meta Quest 2. This VR kit is self-contained,
meaning it does not require a connection to a computer
to work, and is designed for domestic use. Participants
will be given the choice of either coming onto campus at
the trial site to use the VR kit, or to take it away and use
it at home. Guidance on how to use the VR kit is given
within the virtual environment, and we have produced a
set of bespoke instructions alongside this.

Personalisation

With the goal of increasing engagement, there are aspects
of the UniVRse intervention that participants can per-
sonalise to fit their needs. At the start of the programme,
participants can choose the gender and ethnicity of the
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intervention guide ‘Sam! Participants also have choice
over which scenarios they enter and in what order. Par-
ticipants are advised to challenge their own avoidance
behaviours and choose the scenarios that make them feel
most anxious. They can repeat levels and scenarios or
choose to move on depending on whether they feel their
anxiety has habituated. The higher levels in a particular
scenario will not be unlocked, however, until the preced-
ing levels have been completed to ensure that the graded
exposure remains hierarchical.

Control condition

Participants allocated to the control condition will join
a waitlist for the UniVRse intervention. Control par-
ticipants will be offered the UniVRse intervention once
the trial has been completed. These participants will
be able to continue with any health treatment/support
they are currently receiving. This treatment or support
may include active monitoring, meetings with academic
advisors or support workers, or psychiatric medication.
Participants in the control condition may commence
psychological therapy during the trial, but they must not
have plans to do this at the time of providing consent (as
per exclusion criteria). We will not be controlling for any
aspects of standard treatment/support in the analysis.

Measures
We are piloting two co-primary outcome measures:
(1) the Social Phobia Inventory (SPIN) [40]; and (2) the
Hazell University-Specific Social Anxiety Scale (HUS-
SAS). The SPIN has 17 items assessing general social
anxiety. The validation of the original five-factor solu-
tion of the SPIN has been inconsistent [41]. More recent
research instead supports a three-factor model [42], with
all subscales demonstrating strong internal consistency
(Cronbach’s as>0.77). The SPIN uses a 5-point Likert
scale with a higher score indicating greater social anxiety.
The second co-primary outcome, the HUSSAS, assesses
social anxiety that is specific to the university context.
We devised the HUSSAS specifically for the UniVRse
project — the psychometric properties of this scale are
being established as part of a separate study. The HUS-
SAS is inspired by the Liebowitz Social Anxiety Scale
(LSAS) [43, 44], in which respondents rate their fear and
avoidance of different social situations. The HUSSAS has
38 items describing different university-based situations
(although this number may reduce following psychomet-
ric evaluation), each with three different rating scales: (a)
fear: how anxious they feel in relation to the situation;
(b) avoidance: how often they avoid the situation; and (c)
desired avoidance: how often they would like to avoid the
situation. The inclusion of the ‘desired avoidance’ sub-
scale is to reflect that there may be some situations that
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participants are unable to avoid (i.e. compulsory parts of
their studies) but wish they could. The questionnaire uses
a 4-point Likert scale with a higher score indicating great
fear or avoidance. A paper reporting on the psychometric
properties of the HUSSAS is in preparation.

Secondary outcomes

We are also piloting the following secondary outcomes,
which have been selected because they are hypothesised
to also be targeted as part of the UniVRse intervention:

(1) The Patient Health Questionnaire 9 (PHQ-9) [45]
measures symptoms of depression. The PHQ-9 has
9 items using a 4-point Likert scale and evidenced
strong internal consistency (Cronbach’s =0.89). A
higher score indicates more depressive symptoms.

(2) The Generalised Anxiety Disorder 7 (GAD-7) [46]
measures symptoms of generalised anxiety. The
GAD-7 has 7 items using a 4-point Likert scale, and
past research shows very strong internal consist-
ency (Cronbach’s «=0.92). A higher score indicates
more symptoms of generalised anxiety.

(3) The Rathus Assertiveness Schedule (RAS) [47]
measures general assertiveness. The RAS has 30
items with a 6-point Likert scale and established
strong split-half reliability (r=0.77; p<0.01) [48].
The overall score may be positive or negative, with
a higher positive score indicating greater assertive-
ness.

(4) The Spreitzer’s Psychological Empowerment Scale
competence subscale (SPES-c) [49] measures par-
ticipants’ belief in their abilities in a specific con-
text. The SPES-c was originally developed in rela-
tion to the workplace but has been adapted to
refer to university studies for the present trial. The
SPES-c subscale has three items with a 7-point Lik-
ert scale and strong internal consistency as found
in previous studies (Cronbach’s @ >0.81). A higher
score indicates greater perceived competence.

(5) The Short Instrument for measuring students’ Con-
fidence with Key Skills (SICKS) [50] measures stu-
dents’ confidence in their educational skills. The
SICKS has 18 items with a 5-point Likert scale,
divided into six subscales: (1) collaboration, (2)
communication, (3) creativity, (4) self-direction, (5)
critical thinking, and (6) technology for learning.
All of the subscales have been shown to have strong
internal consistency (Cronbach’s as>0.80), with a
higher score indicating greater confidence.

(6) The Rosenberg Self-Esteem Scale (RSES) [51] meas-
ures self-esteem. The RSES has 10 items with a
4-point Likert scale, and well-established strong
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internal consistency (Cronbach’s as>0.77) [52]. A
higher score indicates greater self-esteem.

(7) We will measure behavioural avoidance using stu-
dents’ attendance to timetabled activities (e.g. lec-
tures and seminars) collected via the ‘tap in’” sys-
tem used at the trial site university. Students are
required to log their attendance at all timetabled
sessions using their student identification card. We
will measure attendance data for the 2-week term
time period preceding the TO assessment, and the
2-week term time period after the T1 assessment.

Putative mechanisms

We will pilot the following constructs that have been
selected as potential explanatory mechanisms for the
hypothesised outcomes of the trial intervention:

(1) The Question of Belonging (QoB) [53] measures
the extent to which students feel a part of their uni-
versity community. The QoB has three items with
a 7-point Likert scale, and strong face validity—we
will assess the psychometric properties within the
present trial. A higher score indicates a greater
sense of belonging.

(2) The Identification with University (IwU) [54] meas-
ures the extent to which students perceive being a
university student is consistent with their social
identity. The IwU has four items with a 7-point Lik-
ert scale, and strong face validity—we will assess
the psychometric properties within the present
trial. A higher score indicates a greater perception
that being a university student is consistent with
their social identity.

(3) The Domain-Specific Hope Scale social hope
(DSHS-sh) and academic hope (DSHS-ah) sub-
scales [55] measure self-agency and pathways
thinking in relation to goals pertinent to (respec-
tively) participants’ social relationships and aca-
demic study. Both subscales comprise 8 items with
an 8-point Likert scale, and both achieve strong
internal consistency (Cronbach’s a=0.90) [55]. A
higher score indicates greater hope in the respective
domain.

Participant experience

As part of our aims to assess the acceptability of the Uni-
VRse intervention, we are collecting data on participants’
experience of the intervention and using VR—specifically
assessing for both positive experiences and side effects.
These outcome measures will only be completed by those
participants allocated to the immediate intervention arm:
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(1) The Increasing Access to Psychological Therapies
Patient Experience Questionnaire (IAPT-PEQ) [56]
measures participants’ perception of the interven-
tion they received. The IAPT-PEQ has 8 items using
a 5-point Likert scale, each of which is treated as a
separate scale. A higher score indicates a more pos-
itive intervention experience.

(2) The Edinburgh Adverse Effects of Psychological
Therapy (EDAPT) [57] measures participants’ expe-
rience of side effects after receiving psychological
therapy. Of the 42 potential EDAPT items, we have
selected 31 items as potentially relevant to this pro-
ject. Participants indicate whether the side effect
applies to them or not (yes or no), and, where yes,
rate the severity of the side effect using a 5-point
Likert scale. Each item is reported individually with
a higher score indicating greater severity of the side
effect.

(3) The Simulator Sickness Questionnaire (SSQ) [58]
measures participants’ experience of side effects
after using VR. The SSQ has 16 items with a 4-point
Likert scale. Due to concerns regarding the con-
ceptual overlap between the side effects of VR and
the symptoms of anxiety, which may lead to meas-
urement error, we will use the revised scoring and
factor structure proposed by Bouchard et al. [59],
which has demonstrated strong internal consist-
ency (Cronbach’s «=0.87).

(4) The Friends and Family Test (FFT) [60] is a single-
item measure of patient satisfaction that uses a yes/
no response scale. Participants indicate whether
they would recommend the intervention to friends
and family experiencing a similar difficulty.

In addition to self-report measures of participant expe-
rience, we will obtain data from the VR kits to further
inform our understanding of participants’ experience of
the intervention. We will record the number of sessions
completed, the virtual scenarios selected, levels com-
pleted within these scenarios, and time spent in VR. We
will use these data to report rates of intervention com-
pletion, exposure, and dosage, as well as create an over-
all picture of how participants are using the UniVRse
programme.

Cortisol

We will be inviting a sub-sample of 15 participants from
each arm (30 in total) to provide saliva samples at TO and
T1 to measure levels of the stress hormone cortisol, and
any changes in this between timepoints. Participants will
be asked to collect their saliva samples, in their domes-
tic setting, using salivettes. They will be asked to provide
five samples per day for three consecutive days at TO and
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again at T1 — a total of 30 saliva samples across their par-
ticipation. These samples will need to be provided upon
waking, and then 15-, 30-, 45-, and 60-min post awaken-
ing. In line with best practice guidance, to monitor sam-
pling accuracy participants will also be asked to wear an
activity-monitoring device to bed prior to the three col-
lection days so we can verify the participants’ sleep and
wake times [61]. The collection, storage, analysis, and dis-
posal of the saliva samples will adhere to the Human Tis-
sue Act (HTA).

Exit interviews

Participants who are randomised to receive the UniVRse
intervention will be invited to complete an exit interview
to be completed after the T1 assessment. The interview
discussion guide combines the Change Interview pro-
tocol [62] and trial experience protocols [63] to explore
participants’ experience of both the intervention and
research procedures. We will invite participants in the
intervention arm sequentially to complete an interview,
while also trying to ensure this sub-sample is diverse in
relation to key participant characteristics. We will cease
recruitment when we have reached the recruitment tar-
get of 20, meeting sample size recommendations for a
larger qualitative study [64].

Data collection and storage

We will utilise a mixed-methods approach to address
the project aims. We will collect the quantitative data
at baseline (T0) and at a follow-up timepoint of 6 weeks
post-randomisation (T1), and qualitative data after the
post-randomisation assessment is complete (T2). The
quantitative and qualitative data will be combined to
understand the acceptability and participant experience
of the UniVRse programme and trial.

Participants can choose to complete the assessments
either in-person or online and with or without the sup-
port of a researcher. The flexibility in our data collec-
tion methods is based on patient and public involvement
(PPI) feedback. Prior to the TO assessment, participants
will be presented with the participant information sheet
(PIS) and asked to complete an eligibility assessment.
The eligibility assessment will check whether partici-
pants meet the inclusion/exclusion criteria only. Where
participants are eligible and interested, they will then be
asked to provide written consent before completing the
TO assessment.

Upon completion of the TO assessment, participants
will be randomised to one of the trial arms. Partici-
pants will be notified of the outcome of the randomisa-
tion via email. The PI will liaise with the participant to
arrange access to the UniVRse intervention. After the
quantitative data collection is complete, participants in
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the intervention arm will be invited to complete an exit
interview.

Any data that are collected as a hard copy will be
scanned at the earliest opportunity and stored electroni-
cally on a password-protected university server, and the
hard copy will be destroyed. Electronic assessment data
will be collected using Qualtrics and then stored elec-
tronically on password-protected university comput-
ers. Participants will be assigned a unique participant
identifier that will be used in place of their name on all
assessments. Where data were collected using hard cop-
ies, they will be entered into Qualtrics by a member of
the research team. We will check the quality of these data
by reviewing the concordance between the data entered
and the original file for a random sample of 20% of these
assessments. Where we find errors in the data entry, we
will review the correspondence between the source doc-
uments and data entered for the remaining assessments.
We will correct any errors identified.

Cortisol concentrations will be determined by enzyme-
linked immunosorbent assay (Salimetrics LLC, State
College, PA, USA) at the Psychophysiology and Stress
Research Group’s laboratory, University of Westminster.
Saliva samples will be destroyed following assay.

The exit interviews will be audio-recorded and tran-
scribed at the earliest opportunity. We will remove any
identifying information at the point of transcription and
use pseudonyms where necessary. Once the transcripts
have been checked for accuracy, the original interview
recording will be destroyed. The PI will act as the data
custodian and oversee all aspects of data collection, man-
agement, and storage. All data procedures will adhere to
the General Data Protection Regulation (GDPR) [65].

Planned analysis

We will report the findings of this pilot trial in line with
the appropriate Consolidated Standards of Reporting
Trials (CONSORT) and pilot and feasibility extension
[66, 67] guidelines. We will assess recruitment and reten-
tion rates by reporting the frequencies and percentages
of participants that expressed an interest in the pilot
trial (with reasons for disinterest where available), were
deemed eligible or ineligible (with reasons for ineligibil-
ity), consented, and completed TO and T1 assessments
and the exit interviews. As part of this, we will record
the frequencies and percentages of missing data for each
outcome measure at each timepoint. Where available, we
will collect information on the reasons for participants
dropping out. Similarly, we will report on engagement
with the UniVRse intervention and adherence to the
intervention protocol using frequencies and percentages.
We will report on the number and duration of sessions
completed, and the number and typology of the scenarios
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and levels within each of these that the participants com-
pleted. This information will be recorded on the VR kits
and downloaded by the research team.

In line with recommendations for pilot RCTs [68-70],
we will not test any experimental hypotheses compar-
ing the trial arms. We will summarise the primary and
secondary outcomes, and putative mechanisms, at each
timepoint using descriptive statistics and an intention-
to-treat approach. For all outcomes, we will calculate
the between-group Cohen’s d effect sizes with 95% con-
fidence intervals, comparing scores at T1 for those in
the intervention versus control arms, controlling for TO
scores using an ANCOVA. The between-group Cohen’s
d effect sizes on the co-primary outcome will be used to
establish whether there is a signal of efficacy in favour of
the UniVRse intervention.

Saliva sampling accuracy will be determined by cal-
culating the difference between electronically verified
awakening and sampling times. Mixed regression mod-
elling will be used to examine cortisol patterns between
participants and within subjects. The quantitative partici-
pant experience data will be reported as frequencies and
percentages. The qualitative data will be analysed using
Thematic Analysis, following the Braun and Clarke pro-
tocols [71]. This six-stage approach to analysis involves
immersion with the data, coding of the smallest units
of meaning within each transcript, and the clustering
of codes into themes and sub-themes within and across
transcripts. The final thematic structure will be reported
alongside illustrative quotes from participants. All par-
ticipants will be asked to provide consent for their direct
quotes to be used within any reports that come from
this project. The qualitative data will allow us to explore
acceptability and provide insights on if and how we can
refine the research and intervention protocols if we were
to progress to a definitive trial.

A definitive trial will be justified if the following criteria
are satisfied: (1) we collect complete data on a co-primary
outcome for at least 80% of participants; (2) attrition
rates across the trial do not exceed 40%; and (3) the
between-group effect size on the co-primary outcomes
favours the UniVRse intervention over the wait-list con-
trol condition.

Public and patient involvement

The current pilot trial is the second phase in the wider
UniVRse project. The first phase was the co-production
of the UniVRse intervention with a group of six stu-
dents enrolled at the trial site, who identified as lack-
ing confidence and/or experiencing social anxiety at
university. The students responded to a university-wide
advert asking for consultants on the UniVRse pro-
ject. The final group was selected based on their lived
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experience and to represent a diversity of sociodemo-
graphic backgrounds. All of the students were paid for
their time spent attending meetings and for any addi-
tional preparatory work. The meetings were conducted
both in person and online. At least one member of the
research team and a representative from the VR design
company were present at every meeting.

The two key questions that the students were asked to
consult on were (1) what aspects of university life were
the most anxiety-inducing and (2) what are the anxiety-
related triggers associated with these university-based
situations? When discussing these questions, the stu-
dents reflected that making these decisions based on
anxiety alone would not necessarily make for a mean-
ingful intervention. Instead, they selected the scenarios
for the UniVRse intervention based on those that made
them feel anxious but that they also cared about and in
which they wanted to feel more confident. For example,
being in the campus foyer can be anxiety-inducing, but
the students prioritised being in a group-working sce-
nario, for the latter has greater implications for other
areas of their life and is an important skill to develop
for future employability. The outcome of our discus-
sions was the UniVRse intervention storyboard, outlin-
ing the four university-based scenarios and details of
the five graded levels within these.

The students also contributed to the trial design,
including recruitment and data collection methods.
There are several specific examples where their feed-
back was implemented. The students reflected that
social anxiety manifests in different ways—for some it
may mean that the idea of meeting the research team
to complete assessments could be anxiety-inducing,
whereas for others they would want to complete the
assessments with the support of a member of the
research team to check they have understood the
assessments. We have therefore developed a protocol
whereby students can choose to complete assessments
in-person or online and with or without the support of
a member of the research team. Similarly, they shared
that there is still a stigma around poor mental health
and that can prevent students from seeking support—
including participating in the UniVRse project. We
therefore agreed to remove any unnecessary clinical
language from participant-facing materials, i.e. describ-
ing UniVRse as a programme to help students feel
‘more confident’ instead of feeling ‘less anxious’

Moving forward, students will continue to provide
oversight of the UniVRse trial. We have recruited two
students to sit on the Trial Steering Committee and
provide their lived experience perspectives. These stu-
dents will be paid for their time. We made the decision
to recruit different students from those involved in
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phase 1 of the project, considering that their involve-
ment in the coproduction may present a conflict of
interest.

Research governance

The pilot trial protocol has been produced in line with
the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) [72, 73] and CONSORT
[66, 67] guidelines. The UniVRse project is funded by
the Office for Students (Reference: DMHO05) and has
received ethical approval from the University of West-
minster College Research Ethics Committee (C-REC;
reference: ETH2122-3503).

We have established a Trial Steering Committee
(TSC) to oversee the UniVRse pilot trial. The TSC has
been set up in line with guidance from the Medical
Research Council [74]. The TSC is led by an independ-
ent chair, and includes representatives with expertise in
trial management, student mental health, VR, as well
as a statistician, Clinical Psychologist, and two stu-
dents. The Clinical Psychologist on the TSC will act as
the independent clinician who will review any adverse
events that occur during the trial. Although there are
no specific guidelines for the reporting of adverse
events in digital mental health trials, we will adhere to
Good Clinical Practice guidelines [74] and follow the
recommendations of a recent scoping review in this
area [75]. We will assess and rate each adverse event
internally in terms of the seriousness and relatedness
to the intervention and/or study procedures, and then
share these reports with the independent clinician to
ratify or challenge any decisions. We will also capture
further information on adverse events and experiences
using the SSQ and EDAPT (see Section 7.6.2). We will
record and report all adverse events in the final report
of the trial results, irrespective of their seriousness and/
or relatedness.

Dissemination

We will write up the results of the pilot trial for publica-
tion in an academic journal and present the findings at
relevant academic conferences. We are also committed
to sharing our findings beyond the academic community
by producing alternative reports of the results, including
blog posts and project summaries. We will share these
reports via third sector and student organisations, the
UniVRse website (https://blog.westminster.ac.uk/univr
se/), and social media channels. As part of our dissemina-
tion activities, we also plan to hold in-person and virtual
seminars where we present the findings of the trial and
showcase the UniVRse intervention.

Page 10 of 13

Discussion

The results of this pilot RCT will determine whether the
research and intervention protocols are acceptable to
participants, establish whether a definitive trial is justi-
fied, and identify the parameters needed for the sam-
ple size calculations for a definitive trial. If the a priori
defined criteria for progression to a definitive trial are
met, then we will refine the research protocols and inter-
vention in light of the findings of the pilot trial as needed.
We will then pursue funding to conduct a definitive trial
of the UniVRse intervention.

If we find the UniVRse intervention to be an effective
intervention for reducing global and context-specific
social anxiety amongst students within a definitive trial,
then we will seek to implement the intervention across
UK universities. The self-help nature of the UniVRse
intervention means it does not require input from a prac-
titioner to deliver it. In addition, VR Kkits are becoming
more affordable and commonplace within universities
and domestic settings. We have committed to offering
all UK universities a year-long license for the UniVRse
intervention for free. The UniVRse intervention has the
potential to improve the mental health of students and
their experience and engagement with all aspects of uni-
versity life.

Trial status
The trial opened for recruitment in January 2024.
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