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Thesis Portfolio Abstract

Background: Immersive virtual reality (IVR) delivered via head-mounted displays (HMDs)
is an emerging education tool increasingly used in healthcare training. However,
comparatively limited evidence exists regarding its application within mental health
education. This thesis aimed to evaluate the emerging evidence base for IVR as a mental

health education tool for healthcare professionals (HCPs) and students.

Method: A systematic review and meta-analysis examined the utility, acceptability,
effectiveness, and limitations of IVR as a mental health education tool across studies (N =
15). Given study heterogeneity, findings were synthesised narratively, with exploratory meta-
analyses conducted for adverse effects and selected effectiveness outcomes. An empirical
pre-post study (N = 70) examined a VR simulated psychosis (VRSP) intervention on
healthcare students’ stigma-related outcomes (attitudes, empathy, social distance, and

continuum beliefs) and adverse effects.

Results: Three primary categories of IVR simulation emerged in the systematic review: (1)
diagnostic interview and consultation skills; (2) patient-perspective; and (3) risk assessment
and management. Meta-analyses examining empathy, stigma, and attitudinal outcomes were
not statistically significant; however, pooled estimates were small and directionally favoured
IVR over comparators. In the empirical study, significant reductions were observed in
stigmatising attitudes and desire for social distance, alongside significant increases in

empathy and continuum beliefs. Across both components, adverse effects were generally low.

Discussion: This portfolio highlights IVR as a safe and acceptable approach to mental health
training, warranting consideration within healthcare curricula. However, methodological
limitations and mixed findings indicate that further adequately powered controlled research is

required before firm conclusions regarding comparative effectiveness can be drawn.



Access Condition and Agreement

Each deposit in UEA Digital Repository is protected by copyright and other intellectual property rights,
and duplication or sale of all or part of any of the Data Collections is not permitted, except that material
may be duplicated by you for your research use or for educational purposes in electronic or print form.
You must obtain permission from the copyright holder, usually the author, for any other use. Exceptions
only apply where a deposit may be explicitly provided under a stated licence, such as a Creative
Commons licence or Open Government licence.

Electronic or print copies may not be offered, whether for sale or otherwise to anyone, unless explicitly
stated under a Creative Commons or Open Government license. Unauthorised reproduction, editing or
reformatting for resale purposes is explicitly prohibited (except where approved by the copyright holder
themselves) and UEA reserves the right to take immediate ‘take down’ action on behalf of the copyright
and/or rights holder if this Access condition of the UEA Digital Repository is breached. Any material in
this database has been supplied on the understanding that it is copyright material and that no quotation
from the material may be published without proper acknowledgement.



Contents

LIST OF TABLES 4
LIST OF FIGURES 5
ACKNOWLEDGEMENTS 6
DECLARATION 7
CHAPTER ONE INTRODUCTION TO THE THESIS PORTFOLIO 8
I 20001 6@ & (0 \ PP RESPRRN 9
THESIS AIMS AND OVERVIEW ......outiiiiieiiiitiieieeeeeeeteeeeeeeeeesteeeeeesesssseseseesasssesesssssssssssesesesasssresesssssssseeees 14
CHAPTER TWO SYSTEMATIC REVIEW AND META-ANALYSIS 16
ABSTRACT ..itteeeee ettt eeee et e e e e et e e e e e et aeeeeeeeaaaeeeeeeeasaaeeeeesaaataseeeesanntaaseeseeaaasaaeeeeeeaanrereeeeeeannrraeeeas 18
J 5 200 01 6@ 4 (6 PSRRI 19
A B33 1 (0] 0 1O RRRROPR 21
L A 61 5 O PRRRE P PR 24
DISCUSSION ...ttt et e e e e e et e e e e e e ae et e e e eeesaaeeeeeeseasaaseeeesaasstaeeeeeseassseesesesasssereeeeesannsrnneeas 45
REFERENCES.......ciiiittteiieeeeeeteeee e e eeett e e e e e e aeeeeeeeeeaaeeeeeeeeessaeeeeeesaaataseeeeseaastaseeeseeassseeseeesasnseeseeessnnrsrneeeas 52
CHAPTER THREE EMPIRICAL RESEARCH STUDY 62
AABSTRACT ..ttt e ettt e e e e ettt e e e ettt e e e e e ettt aeeeeseaataeeeeeeeasaaeeeeesaaatsaeeeesannsaaeeeeeeannraaeeeeeeaanrrreeeeeeenrrraeeeas 64
J 5 200 01 6@ 4 (0 PSRRI 65
A B33 1 = (0] ISR 68
L 2] 61 5 O RRRROPR 74
DISCUSSION ...ttt ettt ee e e e e e e e e e e ee b ae et e e e eeesaaeeeeeeseasaaseeeesaaastaeeeeeeeassseeeeeesassssreeeessannsraeeeas 79
REFERENCES.......oiiiittteiie e e e eeeeeee e e eeett et e e e e e e e e e eeeesaeeeeeeeseateeeeeesaastaseeeeseaastaseeessesssseesesesasssseeeeessennsrnneeas 83
CHAPTER FOUR DISCUSSION AND CRITICAL EVALUATION 93
DISCUSSION AND CRITICAL EVALUATION .....ooiiiiiiiiiiiiieeeiiiteeeeeeeeeteeeeeeeeeeateeeeeeeeeaaaeeseeessnseeeeeessennsrneeess 94
CRITICAL REVIEW ...ooiiiiiiiiiii ettt ettt e ettt e e e e e et e e e e e eeaaaaeeeeeeeessaeeeeeesessaaeeeeesennntaneeeeeans 96
(0350 (07N B 1LY 13 51 (07N 5 (0) N 1SRN 100
DIRECTIONS FOR FUTURE RESEARCH.........cuuuiiiiiiiiiiieiieeeeeeeeeee e eeeteee e e eeaaaee e e e eeenaaeeeeeessensaneeeessennnanneeas 103
(010)(@1 51 613 (0 [P FEE PO 104
REFERENCES 106
APPENDICES 132
APPENDIX A GLOSSARY OF KEY EXTENDED REALITY TERMS .. .oiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeas 132
APPENDIX B SYSTEMATIC REVIEW JOURNAL GUIDELINES.......ccceiiiiiiirieeeeiiiitrreeeeeeesireeeeeeeessnneeeesssnnnnes 133
APPENDIX C MIXED METHODS APPRAISAL TOOL (MMAT) ...oooiiiiiieiieeiie ettt 134
APPENDIX D EMPIRICAL RESEARCH STUDY JOURNAL GUIDELINES .....uuuuuuuuueeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeseeeees 135
APPENDIX E ETHICAL APPROVAL .....uuvviiiiiiieitieieeeeeeeeteeeeeeeeeeaaeteeeeeeesaaaeeeeesenasaseeesesessssneesesessssneeesesannnes 136
APPENDIX F ELECTRONIC PATIENT INFORMATION SHEET ......cucitiiiiiiiteieeeeieiireeeeeeeeeireeeeeeessssneeeeessnnnnes 138
APPENDIX G INITIAL SCREENING QUESTIONNAIRE .......cecetieerienereerereeseeaneessseesseessseessssesssesssessseessseenes 141
APPENDIX H CONSENT FORM.....coiiiiiiiiiiiiiiieiieiee ettt e et e e e eeattae e e e e e eenaaneeesseeensaneeeeesennnnes 142
APPENDIX I EMPIRICAL STUDY MEASURES ....uvviiiiiiiiiteiieeeeeiiteeeeeeeeeseeeeeeesessteeeesssensseeessssssssseesssssssnnes 143
APPENDIX J PSYCHOSIS FACTSHEET ....vvviiiiiiiitiieeeeeeeiteeeeeeeeeaeeeeeeeeeesseeeeeessessntseeesssensssneessssssssneseesesnnnes 153
APPENDIX K DEBRIEF FORM .....cooiiiiiiiiiiiii ittt eeeee e e e et e e e e e eataae e e e e s eenaaneeeeseesnsaneeeeessnnnnes 154
APPENDIX L PERMISSION TO USE THE JSE-HPS ..ot 157



List of Tables

CHAPTER TWO: SYSTEMATIC REVIEW AND META-ANALYSIS

Table 1. Quality Appraisal as Assessed using the MMAT

Table 2. Characteristics of Included Studies

Table 3. Random-Effects Meta-Analyses for Empathy, Stigma, and Attitudes

CHAPTER THREE: EMPIRICAL RESEARCH STUDY

Table 4. Demographic Characteristics

Table 5. Changes in AQ-27 Subscale Scores from Pre- to Post-Intervention



List of Figures

CHAPTER TWO: SYSTEMATIC REVIEW AND META-ANALYSIS

Figure 1. PRISMA Flowchart

Figure 2. Forest Plot of Mean SSQ Scores Following IVR Exposure

Figure 3. Forest Plot of Empathy, Stigma, and Attitude Post-Scores for IVR versus

Comparator Conditions

CHAPTER THREE: EMPIRICAL RESEARCH STUDY

Figure 4. Study Procedure Flowchart

Figure 5. Example of Two VRSP Scenes

Figure 6. Changes in Stigma-Related Outcomes Following the VRSP Intervention

Figure 7. Cybersickness Mean Scores Bar Chart



Acknowledgements
I would like to start by formally thanking my thesis supervisors, Dr Adrian Leddy and
Dr Jordan Tsigarides, for their continued support and encouragement throughout the entire
process. Their impeccable knowledge in the field made this process considerably more

interesting and enjoyable, and I am very grateful to have worked alongside them.

I would also like to extend a special thank you to Phillip Roberts for his statistical
support, and to Dr Olivia Hannah for leading the development and feasibility study of the
virtual reality programme I utilised in my empirical study. Subsequently, I would like to
thank all the participants who took time out of their days to participate in my study. I
appreciate how busy healthcare courses are and am touched by how well received the study

was. [ wish you all the best for the rest of your degrees and subsequent careers.

To lifelong friends, and friends who have become lifelong since starting the
Doctorate, I am so lucky to have you by my side. Thank you for the endless support and
laughter, with a special thanks to Amelia who has been on this psychology journey with me
since I was 19. We have come a long way, and nothing has felt more appropriate than
completing this course with you by my side. Finally, I would like to thank my family. Thank
you for all the games and breaks amongst the busyness, especially George who has been the
most supportive husband, and Julie, who was proofreading my university work long before
becoming my mother-in-law. However, the biggest thank you must go to my parents for
providing me with more opportunities than I can count and for supporting me throughout the

whole journey and with my ‘homework’.



Declaration
This portfolio draws from material written for the ClinPsyD Thesis Proposal, which
was submitted as a summative assignment in 2024. This material has been adapted and used

to guide the work throughout this thesis.



CHAPTER ONE

Introduction to the Thesis Portfolio



Introduction

This chapter aims to introduce immersive virtual reality (IVR) delivered via head-
mounted displays (HMDs), outlining its technological development, before examining its
application within healthcare education. It then considers the emerging use of IVR in mental
health education, as well as the gaps within the literature. The chapter concludes by outlining
the aims and structure of the thesis portfolio, which comprises of a systematic review and

meta-analysis followed by an empirical research study.

Virtual Reality

Over the past decade, extended reality (XR) technologies have advanced rapidly,
expanding beyond traditional screen-based interfaces to create increasingly interactive digital
experiences (Lee, 2025). XR serves as an umbrella term, which encompasses augmented
reality (AR), virtual reality (VR), and mixed reality (MR), each differing with how digital
content is displayed in comparison to the real world. While AR overlays virtual elements
onto the physical world, enabling users to perceive both simultaneously, VR aims to fully
transport users into a computer-generated or 360° recorded video environment (Lee, 2025;
Slater & Sanchez-Vives, 2016). Alternatively, MR combines both technologies, enabling
users to interact and manipulate virtual stimuli as though they coexist within the physical

world (Bekele & Champion, 2019; Lee, 2025).

Although technology has advanced the development of XR in recent years, the
concept of simulating reality predates the digital era, including visually immersive art and
theatre. This was enhanced in the 1830s by the understanding of stereopsis, the perceptual
phenomenon whereby slightly different two-dimensional images presented to each eye are
cognitively perceived as a singular three-dimensional image (King, 2013; Wheatstone, 1938).

Stereopsis was initially understood using drawings and later photography, and it continues to



underpin VR today (King, 2013; Moscoso et al., 2022; Wheatstone, 1938). However, it was
not until the digital age and the advancements in technology, through which simulating

reality became more ‘virtual’ by using computers and HMDs.

Despite the widespread use of the term ‘virtual reality’, the vast and ever-changing
development of VR has led to inconsistency within the literature around how to define it. In
healthcare research, Abbas et al. (2023) synthesised the different definitions and defined VR
as “a three-dimensional computer-generated simulated environment, which attempts to
replicate real world or imaginary environments and interactions, thereby supporting work,
education, recreation, and health” (p.7). However, this fails to recognise VR healthcare
environments captured using 360° video recordings (Restout et al., 2023) or how VR systems
can vary in their degree of ‘immersion’, which is the technological ability to immerse users

within a virtual world and isolate them from reality (Savickaite et al., 2022).

Consequently, VR systems are commonly categorised as non-immersive, semi-
immersive, and fully immersive (Rose et al., 2018). Non-immersive systems typically involve
smaller screens, such as computers, while semi-immersive systems utilise larger or
panoramic screens. Fully IVR is primarily delivered through HMDs, combined with
headphones for sound and controllers or gloves for haptics (sense of touch and motion) to
create a multi-sensory 360° experience. This level of immersion and sensory integration can
elicit a sense of ‘presence’, which is the extent an environment, person, object, or other
stimulus appears to exist in the same world as the user (Felton & Jackson, 2021; Savickaite et

al., 2022).

Although early HMDs were developed in the 1960s (Abes et al., 2025; Slater &
Sanchez-Vives, 2016), there has been a rapid growth in its application since the release of

low-cost, consumer available versions, such as the Google Cardboard in 2015 and Oculus
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Rift in 2016, making them more accessible to a wider audience. Accessibility further
increased with the release of newer wireless devices, such as HTC VIVE Focus in 2018 and
Oculus Quest in 2019. These do not need to be connected to high-graphics computers and can
‘room-scale’ (calibrate to any sized room) to track the position of the HMD and user

(Schjerlund et al., 2018; Wohlgenannt et al., 2020).

This new generation of VR is often referred to as the modern era of VR, and as such
IVR HMDs are increasingly being used in research and educational settings (Jensen &
Konradsen, 2018). Whilst there are other VR devices, such as the Cave Audio Visual
Experience (CAVE) system, where virtual worlds are projected into a multi-screened room
(Cruz-Neira et al., 1992), their level of immersion and presence can vary. CAVE systems
have also been considered less immersive than HMDs, as the user can see the room in which
the virtual environment is being projected. Moreover, they are less accessible due to the
required space and cost (Mestre, 2017; Slater & Sanchez-Vives, 2016). For clarity and
consistency, [IVR within this thesis refers specifically to VR delivered through HMDs (see

Appendix A for a glossary of key XR terms).

IVR Healthcare Education

Alongside academic teaching, healthcare education frequently relies on workplace-
based learning. While these approaches provide valuable experiential opportunities, they can
be resource-intensive, logistically complex, high-risk, and at times daunting for trainees
(Kamphuis et al., 2014). Educational technology therefore offers a complementary approach
for delivering a safe and cost-effective alternative. This has particular promise for its ability
to replicate real-world clinical situations in a controlled manner (Kamphuis et al., 2014;
Pottle, 2019). Consequently, there has been a paradigm shift to integrate digital strategies into

healthcare curricula (Gerup et al., 2020).
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IVR allows users to continue to learn through experience, drawing on experiential,
constructivist, and situated learning theories (Kolb, 1984; Marougkas et al., 2023; Lave &
Wenger, 1991; Piaget, 1970; Vygotsky, 1978). It has been proposed to be particularly
beneficial for healthcare training due to its capacity to replicate a variety of clinical scenarios,
with increased quality and adherence to training protocols (Pottle, 2019). Additionally, VR
allows for autonomous repeated learning, enabling users to make mistakes without serious
consequences to themselves or patients. This can create psychologically safe and enjoyable
learning (Kamphuis et al., 2014; Pottle, 2019). Moreover, being able to provide mass training
with minimal resources is especially important given the global and national shortages of
healthcare workers (HM Government, 2024; Kyaw et al., 2019; World Health Organization,

2026).

Recent reviews have explored the application and effectiveness of IVR in healthcare
education and recommend the adoption of IVR into healthcare training programmes (Kyaw et
al., 2019; Philip & Savundranayagam, 2025). Applications within healthcare range in their
level of interactivity, broadly falling into passive IVR experiences, in which learners observe
a scenario without controlling it, and active IVR, where users can interact and make decisions
(Philip & Savundranayagam, 2025). Passive IVR was shown to be particularly effective for
enhancing understanding of specific health conditions and providing ‘day in the life’
perspectives of someone living with the condition (Philip & Savundranayagam, 2025). This
led to reported improvements in knowledge, empathy, and communication skills, and was
considered especially beneficial for novice learners, such as students. Alternatively, active
IVR was found to be most effective when practicing clinical skills or for knowledge
assessment training, with the aim to improve confidence and proficiency, without harming
patients. This was especially seen for surgical training, but also across other health

professions, such as nursing.
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Both passive and active IVR were considered cost-effective training solutions, with
advantages over traditional methods, such as lectures, online learning modules, role-play, or
cadavers/mannequins (Philip & Savundranayagam, 2025). Kyaw et al. (2019) also found in
their review greater improvements in users’ knowledge and clinical skills following IVR
compared with traditional approaches or other forms of digital learning. However, the
evidence base for both reviews were limited and heterogeneous, and they varied in
methodological rigour, making it difficult to draw definitive conclusions regarding

effectiveness.

IVR Mental Health Education

A technological revolution has also occurred within mental health fields; however, the
predominant focus has been on therapeutic application for patients. VR has been applied
across a range of patient interventions, most commonly in the treatment of anxiety disorders
and phobias (Cieslik et al., 2020). In contrast, comparatively limited attention has been
directed towards the use of IVR as a mental health educational tool for healthcare
professionals (HCPs) and students. Consequently, there is a risk of falling behind other
professions, such as surgeons and nurses, where IVR has been more extensively adopted into

education (Lie et al., 2023; Philip & Savundranayagam, 2025).

IVR holds distinct potential within mental health education due to its capacity to
simulate psychological experiences and conditions through presence and embodiment, that
are difficult to replicate through traditional training methods. It also offers advantages for
high-risk or emotionally complex scenarios, enabling repeated practice without risk to service
users, while providing standardised, scalable training, assessment, and examination
opportunities. Furthermore, [IVR can enable learners to embody virtual patients with mental

health conditions, facilitating insight into patients’ perspectives.
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IVR may be especially valuable for mental health presentations, such as psychosis,
which are characterised by complex cognitive symptoms. Psychosis is a syndrome with three
main symptoms: hallucinations (sensory experiences in the absence of external stimuli),
delusions (strong beliefs not shared by others), and disordered thinking and speaking (NHS,
2023). Within western healthcare systems, the presence of such symptoms may contribute to
a diagnosis of a psychotic disorder, such as schizophrenia. Whilst there are some insights into
the aetiology and pathology of psychotic symptoms, its precise causes remain incompletely
understood (Gaebel & Zielasek, 2015). This can lead to individuals developing personal
attributions regarding symptom onset, which can contribute to stigma and hinder help-
seeking behaviour (Colman et al., 2020; Weiner et al., 1988). IVR may therefore offer a
potential mechanism for addressing psychosis-related stigma by enabling users to experience
simulated hallucination and delusions within a controlled, multisensory environment, aiding

learning in ways that traditional educational methods cannot replicate.

Despite these theoretical advantages, the use of IVR within mental health education
remains in its infancy. To date, the acceptability, utility, and effectiveness have not yet been
comprehensively synthesised. Additionally, a greater understanding of the limitations within
this context are required, such as the risk of adverse effects, including cybersickness
symptoms (e.g. nausea, disorientation). Accordingly, further systematic evaluation and
research is required to build the evidence base and inform the development and

implementation of IVR mental health education training for HCPs and students.

Thesis Aims and Overview

There is a recognition that future research should address the disparities in developing
and evaluating IVR training programs in underrepresented professions (Philip &

Savundranayagam, 2025). This thesis therefore aims to systematically evaluate and extend
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the emerging evidence base regarding the use of IVR as a mental health education tool for

HCPs and students.

Chapter Two presents a systematic review and meta-analysis examining the utility,
acceptability, effectiveness, and limitations of [VR as a mental health education tool. This is
then followed by the empirical research study presented in Chapter Three, which specifically
explores how sensitive a VR simulated psychosis (VRSP) HMD intervention is at influencing
psychosis-related stigma outcomes, including stigmatising attitudes, empathy, desire for
social distance, and continuum beliefs. This builds upon a feasibility study, which assessed
the VRSP intervention, demonstrating it to be a feasible and acceptable intervention for
healthcare students, with the potential to increase empathy and decrease stigmatising attitudes
(Hannah et al., 2025). The final chapter integrates the findings from both components,
considering strengths and limitations, clinical implications, and directions for future research,

before concluding the thesis portfolio.
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CHAPTER TWO

Systematic Review and Meta-Analysis

Written based on guidance for submission to

International Review of Psychiatry, Taylor & Francis (Appendix B)
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Abstract

Immersive virtual reality (IVR) is increasingly used in healthcare, with recent initiatives
exploring its use in mental health education. This systematic review (PROSPERO;
CRD42024619188) investigated IVR delivered via head-mounted displays, as training tools
for healthcare professionals and students, looking at its utility, acceptability, effectiveness,
and limitations within mental health. MEDLINE, PsychInfo, EMBASE, PubMed, and
CINAHL databases were searched. A total of 15 quantitative and mixed-method studies
published between 2015-2025 were included. Findings were synthesised narratively given
study heterogeneity. Where data permitted, exploratory meta-analyses were conducted for
adverse effects and effectiveness outcomes. Three types of simulations were identified: (1)
diagnostic interview and consultations skills; (2) patient-perspective; and (3) risk assessment
and management. Across studies, adverse effects following [IVR exposure were generally
low. Effectiveness meta-analyses indicated non-significant effects for empathy, stigma, and
attitudes; however, pooled estimates were small and directionally favoured IVR over
comparators. Interpretation is limited by the small number of studies, modest sample sizes,
and heterogeneity. However, IVR appears feasible and acceptable, showing promise as a
psychoeducational training tool. Future research should prioritise adequately powered trials,
addressing implementation barriers related to technological limitations to inform future

delivery of IVR within mental health training.

Keywords: Virtual Reality, Mental Health, Education
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Introduction

Harnessing digital innovation and reforming education and training of healthcare
professionals (HCPs) is a central part of the UK Government (2025) 10-year NHS plan, with
education expansion having a strong emphasis on mental health needs (NHS England, 2023).
These priorities are reflected in national initiatives supporting the development and
evaluation of emerging technologies for mental health, including ‘Innovate UK’s Mindset
extended reality (XR) for digital mental health programme’, which aims to grow the UK’s
immersive digital mental health sector (UK Research and Innovation, 2026). Developing
mental health education across the workforce is especially important as mental health
conditions are commonly encountered across general NHS care pathways, not just specialist

mental health services.

Virtual Reality (VR) is one form of XR technology that has gained increasing
attention within healthcare education. A systematic review exploring terminology defined VR
as “a three-dimensional computer-generated simulated environment, which attempts to
replicate real world or imaginary environments and interactions, thereby supporting work,
education, recreation, and health” (Abbas et al., 2023, p.7). VR can be fully immersive, such
as through the use of head-mounted displays (HMDs), or non-immersive, using devices such
as computer screens. In the modern era of VR, marked by the release of consumer-oriented
devices, such as the Oculus Rift in 2016, VR HMDs have become more accessible and
affordable for the public, and are increasingly being used in research and educational settings
(Jensen & Konradsen, 2018). Due to this increased popularity, this systematic review focuses

specifically on immersive VR (IVR) delivered through HMDs.

Within education, IVR allows learners to interact with realistic scenarios in a safe

environment, with the potential to connect theoretical constructs with clinical applications
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through active learning (Marougkas et al., 2023). Advances in technology, increased digital
literacy, and reduced cost, have contributed to the growing incorporation of IVR across
medical fields, offering cost effective, standardised, and repeatable on-demand training
(Pottle, 2019). VR has also demonstrated to be an effective method for medical training
across several meta-analyses, with moderate-to-large effects sizes when compared to
traditional educational approaches (Hongthong et al., 2025; Kim & Kim, 2023; Zhao et al.,

2020).

In parallel, VR has increasingly been applied within clinical psychology and
psychiatry for therapeutic interventions. Systematic reviews and meta-analyses indicate
promising effects for VR interventions in the treatment of anxiety disorders (Horigome et al.,
2020; Schroder et al., 2023), eating disorders (Clus et al., 2018), neurodevelopmental
spectrum conditions (Karami et al., 2021; Tan et al., 2022), post-traumatic stress disorder
(Kothgassner et al., 2019; Wenrui et al., 2019) and psychosis (Riches et al., 2021). However,
despite this expanding clinical evidence base, considerably less attention has been paid to the

use of IVR as a mental health educational tool for HCPs.

IVR may hold particular promise for mental health education given its novel ability to
enable experiential learning of complex mental health scenarios through controlled,
repeatable simulations. A scoping review found augmented reality (AR) and VR are starting
to be used to improve knowledge, attitudes, empathy, and stigma related to people with
mental health conditions, with studies mostly conducted on undergraduate students but also
professionals and carers (Tay et al., 2023). However, despite this increased application, to the
authors’ knowledge, no systematic review has been undertaken to examine the use of IVR as
a mental health education tool for HCPs and students. This systematic review therefore aimed

to address the gap by exploring: (1) how IVR is being used; (2) the safety and acceptability of
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IVR training; (3) its effectiveness; and (4) the limitations of IVR, within the context of

mental health education.
Methods

This systematic review was registered on the International Prospective Register of
Systematic Reviews (PROSPERQO; CRD42024619188; 20/12/2024) and followed the
Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) guidelines

(Page et al., 2021).
Search Strategy

The primary researcher (SS) completed the systematic literature search on the 28™ of
November 2025 using PubMed, MEDLINE, PsycINFO, Embase, and CINAHL. Peer-
reviewed studies published in English from 2015 onwards were included to ensure relevance
to the modern era of IVR HMDs. All fields were searched, including titles, abstracts and
keywords, using the following search terms [“virtual reality” OR VR OR “augmented reality”
OR “VR environment” OR “VR simulation” OR “VR character” or AR OR “mixed reality"
OR MR OR "extended reality" OR XR or "head-mounted" OR "head-mounted displays" OR
HMD OR "face-mounted" OR "helmet mounted" OR "head-worn" OR headset OR "smart
glasses"] AND [mental OR "mental health" OR "mental illness" OR "mental disorder" OR
"psychiatric illness*" OR psychology OR anxiet* OR phobia* OR "eating disorder*" OR
depress®* OR psychosis OR schizo* ] AND ["healthcare students" OR "healthcare
professional*" OR staff OR profession*] AND [education OR "education tool" training OR

teaching].

Disorder-specific search terms were included as supplementary keywords to improve
search sensitivity. They represent common psychiatric conditions and were not intended as an

exhaustive list of mental health disorders. Broad search terms, including “mental disorder”,
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were used to capture studies relating to other psychiatric conditions not explicitly specified.
Manual searches of reference lists were also conducted to minimise the risk of omitting

relevant studies.

Inclusion and Exclusion Criteria

The Population, Intervention, Comparison, Outcomes (PICO) framework was used to
structure the review and eligibility criteria. Studies were included if they evaluated IVR
training delivered via a HMD for healthcare students or professionals, focused on education
about mental health disorders, and reported outcomes related to effectiveness, safety,
acceptability, and/or limitations. Studies with or without a comparator were eligible. Purely
qualitative studies were excluded because the primary aim was to quantitatively synthesise
the evidence. Restricting the inclusion criteria increased methodological consistency and
enabled comparisons across studies. Studies were also excluded if they were not available in
full text or not published in English due to insufficient methodological detail and limited

translation resources.

Study Selection

SS performed initial screening through title and abstract review. 20% of studies were
randomly selected for independent screening by AS to minimise bias and increase
consistency. The inter-rater reliability for the initial screening was considered ‘substantial’,
(ACi = 0.74; Gwets, 2008). Full texts of eligible studies were then reviewed using the same
screening process and there was considered an ‘almost perfect” agreement (AC; = 0.84;

Gwets 2008). Discrepancies were resolved through discussions with the wider research team.

Data Extraction

The following data from eligible studies were extracted by SS: (1) study details (e.g.

author, publication year, country, sample size and characteristics), (2) type of [IVR
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intervention including content, duration, and HMD type, (3) comparator group content and
delivery, (4) outcome measures used, (5) pre- and post-outcome data and IVR adverse effects
data, and (6) reported limitations with the IVR intervention (e.g. high latency). Where
possible, means and standard deviations were extracted. Study authors were contacted if

further clarification or data was required.

Quality Appraisal

The quality of the eligible studies was assessed by SS using The Mixed Methods
Appraisal Tool (MMAT; Hong et al., 2018; Appendix C). AS assessed 27% of the studies (n
= 4), with an 80.6% agreement rate. Discrepancies were resolved through discussions with
the wider research team. As recommended, all studies were included in the review and the
protocol was to conduct sensitivity analyses as required (Hong et al., 2018). The MMAT is a
widely used quality appraisal tool and has been used in reviews like the current one
(Lampropoulos & Kinshuk, 2024; Rincon et al., 2023). The MMAT has particular value

when there are heterogenous designs across studies (Hong et al., 2019).

Analysis

A narrative synthesis (Popay et al., 2006) was the primary approach because the
number of included studies was limited and there was substantial heterogeneity in study
design, interventions, outcome measures, and reporting, which restricted the feasibility of
robust meta-analyses. Outcomes were organised by construct to support comparability across
studies. The most frequently reported educational outcomes (empathy, stigma, knowledge,
and attitudes) were synthesised in detail; less frequently reported outcomes were summarised
descriptively. Mean adverse-effect scores were converted to percentages of the possible scale

range (accounting for non-zero lower bounds) to allow comparison between studies.
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Where quantitative pooling was considered feasible, RStudio (version
2025.09.2+418) was first used to harmonise measures so that effect estimates had a consistent
direction. For IVR adverse effects, an exploratory single-arm random-effects meta-analysis
pooled post-intervention mean scores for studies using the same instrument, as many studies
lacked a comparable control group. For effectiveness outcomes with at least three sufficiently
comparable studies (e.g. same construct, measure, and post-intervention timepoint),
exploratory random-effects meta-analyses were conducted using standardised mean
differences (Hedges’ g) based on post-intervention scores to account for between-study and
baseline heterogeneity. Statistical heterogeneity was summarised using the I statistic and

interpreted cautiously given the small number of studies.

Sensitivity analyses using change scores with assumed pre—post correlations (r = 0.3—
0.7) were conducted, as post-scores can be more conservative whilst change scores are more
likely to produce significant results (Fu & Holmer, 2016). Between-study variance (1) was
estimated using restricted maximum likelihood, and 95% confidence intervals were

calculated using normal approximation, noting the exploratory nature of the analyses.

Results

A total of 2467 records were screened following the removal of duplicates, and 15
studies were included in the final review (Figure 1). Studies were commonly excluded if they
did not use a mental health educational IVR intervention regarding a mental health condition
or if the intervention’s main aim was to improve HCPs own mental health (e.g. reduce
anxiety/burnout). Two authors were contacted for clarification regarding adverse effects
(Pina-Thomas et al., 2025; Ng et al., 2025). Ng et al. (2025) responded, and their data was

included in the meta-analysis.
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Figure 1
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Quality Assessment

Of the studies assessed as RCTs using the MMAT (n = 8), most met the criteria for
having complete outcome data (n = 6) and participants adhering to the assigned intervention
(n=17). Lack of assessor blinding was a common methodological limitation (n = 7), and
studies often did not clarify their randomisation processes (n = 5), making this difficult to
assess. All non-randomised quantitative studies (n = 3) were assessed as having administered

the intervention as intended, with appropriate measures and participants representative of the
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target population, as well as most having complete outcome data (n = 2). In all three studies it

was not clear whether confounders were accounted for in the design and analysis.

All mixed-method studies (n = 4) had a good rationale for using their design,
integrated the different components effectively, and addressed inconsistencies. However, the
quality of quantitative components was lower than the qualitative aspects for reasons such as,
not using validated or reliable measures, and confounders not accounted for in the design and
analysis. Table 1 highlights the overall mix of methodological quality of the studies included
in this review, with many also lacking statistical power due to limited sample sizes and being
feasibility or pilot studies. These findings informed the interpretations and conclusions made

in this review.
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Table 1

Quality Appraisal as Assessed using the MMAT

Study Qualitative RCT Non- Descriptive Mixed Methods
Randomised
1.11.21314152.1222324253.13.23334354.1424344455.15253545.5

Bahadur et Y Y Y CTY
al., 2024

Graf et Y Y YYY Y NNCTY YY Y YN
al.,2024

Gutierrez- CTCTY N Y

Maldonado

etal., 2015

Heyset Y Y Y Y Y Y CTY N Y Y YY Y N
al.,2022

Hiley et CTCTCTN CT
al.,2024

Lakeret Y Y Y Y Y Y NNNY Y YY YN
al.,2025

Lan et Y YYNY
al.,2023

Lemetal, Y CTY Y Y Y Y Y N Y Y YY YN
2022

Lin et al., Y Y YNY
2024

Marques et CTY Y N Y
al., 2022

Ngetal., Y Y N CTY
2025

Phiri et al., CTCTN N Y
2024

Pina- Y YYYY
Thomas et

al., 2025

Tay et al., Y YYNY
2025

Zare- CTY Y N Y
Bidaki et
al., 2022

Note. N=No, Y =Yes, CT =Can’t Tell
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Study Characteristics and Utility

Table 2 summarises the characteristics of the 15 included studies published between
2015 to 2025 across 11 countries. Sample sizes ranged from 5 to 180, with medical and
nursing populations being the most commonly recruited. A variety of different HMDs were
used across the studies with Meta being the most common brand (n = 3). Six studies did not

specify the HMD used.

A diverse range of IVR interventions were used and can be categorised into three
types of simulations: diagnostic interview and consultation skills (n = 4), patient-perspective
(n = 8), and risk assessment and management (z = 3). The most common type of intervention
was embodied psychosis patient-perspective simulations (n = 5). 10 studies had a comparison
group, which varied from a comparator IVR intervention (e.g. [IVR simulation without
psychosis hallucinatory experiences), non-immersive intervention (e.g. 2D computer
version), and real-life interventions (e.g. visit patient on a ward). Across the studies, the
outcomes measured could be categorised into four domains: (1) educational effectiveness and
skills (e.g. diagnostic understanding, knowledge acquisition, communication skills); (2)
attitudinal (e.g. empathy, attitudes, stigma, and social distance); (3) acceptability and user

experience (e.g. usability, presence); and (4) safety and tolerability (e.g. adverse effects).
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Table 2

Characteristics of Included Studies

Authors Study Sample Mean  Healthcare IVR Intervention = Comparison Outcome Measures HMD IVR
(Country) Design Size Age Population Group Duration
(min)
Diagnostic Interview and Consultation Skills Simulation
Grafetal. Mixed 5 24.2 Medical Mental health None Believability (RDM) Meta 33.7
2024 Methods students diagnostic Quest Pro
(Germany) (feasibility) interview Semi-structured
simulation interview (RDM)
Hints/error log
simulation data
Gutiérrez-  Quasi- 52 N/R Students Immersive Non-immersive Diagnostic interview  Oculus N/R
Maldonado experimental differential differential skills test (RDM) Rift DK1
et al. 2015 diagnosis interview diagnosis
(Spain) simulation interview Usability (SUMI)
computer
simulation
Hiley etal.  2-stage pilot 123 243 HCPs and Perinatal mental Augmented Cognitive learning Meta- 15
2024 feasibility students health consultation reality (AR) of (PMHAFS) Quest 2
(UK) and simulation the same perinatal (VR)
evaluation mental health Affective learning
consultation (RDM) Microsoft
simulation HoloLens
Student Satisfaction 2 (AR)

and Self-Confidence
in Learning Scale
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Career aspirations
(RDM)

Presence (IPQ)

Usability (SUS)

Adverse effects

(VRSQ subscale

scores only)
Lan et al. Instrument 36 N/R Psychologists ~ Virtual intake None OSCE performance ~ HTC Vive 20
2023 development and OSCE based on score (RDM)
(Taiwan) and cross- psychology depression

sectional students diagnosis Written station score
validation (RDM)
Authors Study Sample Mean  Healthcare IVR Intervention = Comparison Outcome Measures HMD IVR
(Country) Design Size Age Population Group Duration
(min)
Patient-Perspective Simulations
Heysetal. Mixed 10 N/R Midwives Birth trauma and  None Knowledge (RDM) VR 7
2022 methods PTSD simulation Google
(UK) (pilot) (third-person Attitudes (RDM) Cardboard
perspective of
patient)

Laker etal. Mixed 21 N/R Nursing Mental health None Qualitative interview N/R 5
2025 methods students ward simulation (RDM)
(UK) (preliminary) (third-person

perspective of
patient)

Anxiety and
confidence scale
(RDM)
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Lem et al. RCT (pilot) 16 N/R Medical Embodied Non-immersive 2D Depression Stigma N/R 5
2022 students depression ‘Black Dog’ (DSS)
(Japan) simulation depression video
(multiple (third-person Social Distance
perspectives: perspective) (ASD)
third-person,
counsellor, and Knowledge (RDM)
patient)
Feasibility and
usability (adapted
from WBLT)
Adverse effects
(usability scale)
Lin et al. RCT (pilot) 59 N/R Medical Embodied IVR embodied Attitudes (IAT) HTC 15-20
2024 students depression simulation of VIVE
(Taiwan) simulation (e.g. student without Empathy (JSE) Cosmos
inattention, depression
ruminating symptoms (first- Presence
thoughts, first- person perspective) Questionnaire (3.0)
person
perspective) Body ownership and
agency and
Inclusions of others
(RDM)
Adverse effects
(VRSQ)
Marques et  Quasi- 102 21.75 Students Embodied Non-immersive 2D Empathy (QCAE Oculus 7
al. 2022 experimental psychosis version of the and Quest 1
(Portugal) simulation psychosis
cognitive task embodiment
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(delusions and simulation Empathic Feelings
auditory and cognitive task for People Suffering
visual (first-person from Schizophrenia)
hallucinations, perspective)
first-person Attitudes Toward
perspective) People with
Schizophrenia
Knowledge (MAKS)
Psychophysiological
data
Pina- Quasi- 25 25.64 Students Embodied Non-immersive Empathy (KCES-R) N/R 10
Thomas et  experimental psychosis psychosis
al. 2025 simulation embodiment using  Adverse effects
(USA) (auditory earbuds/mp3 player (VRSQ)
hallucinations, (first-person
first-person perspective)
perspective)
Tay et al. RCT 180 VR HCPs Embodied IVR embodied Attitudes towards Google 7
2025 33.40, psychosis simulation without  people with Cardboard
(Singapore) Control simulation psychosis-symptom  Schizophrenia Scale  equivalent
33.56 (audio and visual  experiences (first-
hallucinations, person perspective)  Social Distance
first-person Scale (SDS)
perspective)

Personal Stigma
Scale

Interpersonal
Reactivity Index
Empathy Subscale
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Usability (RDM)

Adverse effects

susceptibility
(VIMSSQ)
Zare-Bidaki Quasi- 144 VR Medical Embodied Psychiatric ward Stigma (MIS) N/R 4.5
etal. 2022  experimental 19.90,  students psychosis visit under
(Iran) Control simulation supervision Empathy (JSE)
20.38 (auditory
hallucinations and (routine education) Knowledge (RDM)
delusions, first-
person Adverse effects
perspective) (RDM)
Authors Study Sample Mean  Healthcare IVR Comparison Outcome Measures HMD IVR
(Country) Design Size Age Population Intervention Group Duration
(min)
Risk Assessment and Management Simulation
Bahaduret  Quasi- 22 N/R Psychiatry Suicide risk None User Engagement Meta N/R
al. 2024 experimental residents and assessment Scale — Short Form  Quest 2
(Canada) physicians, simulation
nursing and Adverse effects
pharmacy (SSQ)
students
Ng et al. Non- 101 N/R HCPs and Opioid overdose ~ IVR Suicide risk Adverse effects N/R N/R
2025 randomised students response assessment (SSQ)
(Canada) quant simulation (high-  simulation (low-
level physical level physical
movement) movement)
Phirietal. RCT 56 VR HCPs Standard reducing Standard reducing  General Self- N/R 20
2024 (feasibility) 40.8, restrictive restrictive practice  Efficacy Scale
(UK) practice training  training
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Control followed by VR Anxiety (GAD-7)
40.7 reducing
restrictive Burnout (BAT-12)
practice training
Everyday
Discrimination Scale

Compassionate
Engagement and

Action Scale

Usability (SUS)

Note. N/R = not reported. RDM = researcher-developed measure. ASD = Attitudinal Social Distance Scale. BAT-12 = Burnout Assessment Tool 12. GAD-7 =
Generalised Anxiety Disorder 7. IAT = Implicit Association Test. DSS = Depression Stigma Scale. IPQ = iGroup Presence Questionnaire. JSE = Jefferson
Scale of Empathy. MAKS = Mental health knowledge scale. MIS = mental illness stigma by world psychiatric association. OSCE = Objective Structured
Clinical Examination. PMHAFS = Perinatal Mental Health Familiarity and Awareness Scale. QCAE = Questionnaire of Cognitive and Affective Empathy.
SUMI = Software Usability Measurement Inventory. SUS = System Usability Scale. WBLT = Web-Based Learning Tool. VIMSSQ =Visually Induced Motion

Sickness Susceptibility Questionnaire.
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Usability and Acceptability

Nine studies explored the usability and acceptability of IVR training, with an overall
positive response across the studies (Bahadur et al., 2024; Graf et al., 2024; Gutiérrez-
Maldonado et al., 2015; Hiley et al., 2024; Laker et al., 2025; Lem et al., 2022; Lin et al.,
2024; Phiri et al., 2024; Tay et al., 2025). Two studies without comparator groups
descriptively reported participant acceptability, with Laker et al. (2025) documenting all
participants to agree their mental health ward simulation was a valuable learning experience.
Similarly, Bahadur et al. (2024) found 95.4% of participants were satisfied with the IVR
training on suicide risk assessment, with 68.2% agreeing it enhanced their learning

experience.

When exploring two IVR interventions, Tay et al. (2025, p.10) found the embodied
psychosis simulation had significantly higher user satisfaction and was described as
‘insightful’ and ‘engaging’, in comparison to one without simulated psychosis symptoms
(e.g. audio/visual hallucinations). Similarly, medical students in Graf et al. (2024) study
reported their immersive diagnostic interview simulation provided a calmer, more realistic
environment than actors or classmates used in their regular training (Graf et al., 2024).
However, when comparing an immersive diagnostic interview simulation with a non-
immersive computer screen alternative, Gutiérrez-Maldonado et al. (2015) did not find a

significant difference in usability scores.

Two studies used the System Usability Scale (SUS), where a score below 50 is not
acceptable and a score more than 80 is considered excellent (Hiley et al., 2024; Phiri et al.,
2024). Phiri et al. (2024) reported an average SUS score of 71.79, when assessing the user
acceptability of an IVR programme aimed to reduce restrictive practices in psychiatric care

(e.g. restraints, seclusion). Similarly, in a pilot experiment exploring perinatal mental health
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consultation skills, Hiley et al. (2024) reported a SUS score of 78.75 for IVR, which was
slightly higher than the AR comparator score of 73.75. In their follow-up experiment, the
SUS scores increased to over 80 for both VR and AR, with 77.2% of participants preferring

VR or AR over traditional methods.

Presence, which is the extent that something appears to exist in the same world as the
observer (Felton & Jackson, 2022), was explored in three studies (Hiley et al., 2024; Laker et
al., 2025; Lin et al., 2024). Hiley et al. (2024) found the VR perinatal mental health
consultation simulation to have a significantly improved ‘sense of involvement’ compared to
the AR comparator. However, general, spatial, and realism domains of presence did not
significantly differ. Similarly, Lin et al. (2024) did not find a significant difference in overall
presence scores when comparing two [IVR embodiment simulations, one of a student with

depression symptoms and one without.

Within a qualitative evaluation of a mental health ward simulation, Laker et al. (2025,
p.6) identified a theme around ‘strong presence effects/high levels of empathy’ with
participants reporting the simulation as being highly immersive and emotive. However, as
this simulation was from a third-person perspective, participants reported feeling frustrated
they were unable to interact with the patient, leading to another theme, ‘strong emotional
response but restricted agency’, and a participant stopping the simulation early. Lem et al.
(2022) explored multiple perspectives in their study exploring depression. The IVR group
exploring three different perspectives scored significantly higher when rating their
understanding of depression stigma compared to a 2D psychoeducational video of depression.
Additionally, one participant specifically reported that the change from third- to first-person

perspective led to a better understanding of depression stigma.
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Safety and Tolerability

Six studies assessed physical adverse effects following IVR exposure (Table 2;
Bahadur et al., 2024; Hiley et al., 2024; Ng et al., 2025; Pina-Thomas et al., 2025; Tay et al.,
2025; Zare-Bidaki et al., 2022). As Tay et al. (2025) used the Visually Induced Motion
Sickness Susceptibility Questionnaire (VIMSSQ), which measures susceptibility rather than

post-exposure symptoms, it was considered separately.

All six studies reported generally low or mild adverse effects following IVR
exposure, with two studies documenting this qualitatively (Pina-Thomas et al., 2025; Zare-
Bidaki et al., 2022). Mean adverse-effect scores, when expressed as percentages of the
available scale range, varied from 1% to 15%, with mean scores falling within
negligible/minimal adverse-effects thresholds. This pattern was observed in both of Ng et al.
(2025) conditions, which compared a high-movement immersive risk assessment task to a
low-movement comparator. This was depicted in the exploratory single-arm meta-analysis of
total simulator sickness questionnaire (SSQ) scores (k = 3, n = 113), which demonstrated low
adverse-effect severity following IVR exposure (pooled mean = 4.33, 95% CI 2.45-6.22),

with moderate heterogeneity (Q(2) = 5.81, p = 0.055, I> = 65.6%, Figure 2).

Figure 2

Forest Plot of Mean SSQ Scores Following IVR Exposure

Study Total Mean SD Mean MRAW 95%-Cl Weight
Bahadur et al. 2024 22 7.27 9.2500 : - 7.27 [3.40; 11.14) 16.4%
Ng et al. 2025 42 459 56400 —W— 459 [2.88; 6.30] 36.9%
Ng et al. 2025 49 3.10 3.4100 — 3.10 [2.15; 4.05) 46.6%
Random effects model 113 e 4.34 [2.45; 6.22] 100.0%

Heterogeneity: I° = 65.6%, p = 0.0548
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Adverse-effect subscale scores were reported in three studies and similarly
demonstrated low severity, with mean values ranging from 4% to 16% of the available scale
range. Oculomotor scores were higher than nausea or disorientation subscales in two studies
(Bahadur et al., 2024; Hiley et al., 2024), and despite Ng et al. (2025) finding low-movement
IVR to be associated with significantly lower nausea symptoms, no between-condition

differences were observed for oculomotor symptoms.

Across the studies, only a small number of participants experienced moderate
symptoms, which dissipated shortly after IVR exposure. No withdrawals or severe adverse
events were attributed to physical symptoms following IVR use. However, despite not being
formally assessed, Laker et al. (2025) documented the aforementioned participant who

withdrew due to psychological distress.

Effectiveness

Knowledge

Five studies evaluated the impact of IVR on increasing mental health knowledge
outcomes (Heys et al., 2022; Hiley et al., 2022; Lem et al., 2022; Marques et al., 2022; Zare-
Bidaki et al., 2022). Four studies reported improvement in knowledge, with two pilot studies
documenting this qualitatively. Heys et al. (2022) reported a positive shift in knowledge gaps,
with participants demonstrating increased understanding of traumatic birth and strategies to
improve women’s birthing experiences following the IVR intervention. Similarly, Lem et al.
(2022) found participants in an embodied depression simulation demonstrated greater
knowledge acquisition regarding depression stigma compared to those who viewed a non-

immersive psychoeducational video.
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Three studies with sample sizes exceeding 100 participants quantitatively examined
mental health knowledge outcomes (Hiley et al., 2025; Marques et al., 2022; Zare-Bidaki et
al., 2022). Two studies reported significant improvements in mental health knowledge
following IVR interventions with large effect sizes (d = 1.01-3.42, Hiley et al., 2025; 1> =
0.70, Zare-Bidaki et al., 2022). Hiley et al. (2025) specifically found VR and AR perinatal
mental health consultation simulations to significantly improve different domains of
cognitive learning among primary care professionals, medical students, and mental health
students, including improved understanding of perinatal mental health conditions,
assessments and care. Zare-Bidaki et al. (2022) also found an embodied psychosis simulation
produced significantly greater knowledge gains in medical students than an in-person
psychiatric ward visit, with a large effect size (,> = 0.22). In contrast, Marques et al. (2022)
did not find an embodied psychosis simulation cognitive task to significantly increase

knowledge or to significantly differ from a non-immersive 2D comparator.
Empathy

Five studies evaluated the impact of IVR on empathy towards people with mental
health conditions (Lin et al., 2024; Marques et al., 2022; Pina-Thomas et al., 2025; Tay et al.,
2025; Zare-Bidaki et al., 2022). All the studies employed patient-perspective simulations with
comparator conditions. Across studies, total empathy scores increased in IVR conditions;
however, statistically significant increases were only observed in two studies, with small and
large effect sizes respectively (Pina-Thomas et al., 2025, Zare-Bidaki et al., 2022). Notably,
Zare-Bidaki et al. (2022) found the IVR intervention produced significantly higher empathy
scores than an in-person ward visit, with a medium effect size (ny> = 0.09). The remaining

four studies compared IVR to immersive or non-immersive comparators and did not observe
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significant differences in total empathy scores (Lin et al., 2024; Marques et al., 2022; Pina-

Thomas et al., 2025; Tay et al., 2025).

Marques et al. (2022) further examined affective and cognitive empathy, defined
respectively as the capacity to experience another’s emotional state and the ability to
understand another’s emotional state. Participants completed a cognitive task while
experiencing simulated psychosis symptoms (delusions and hallucinations), with one group
using IVR and the other a non-immersive 2D version. Neither intervention demonstrated
significant changes in affective empathy. However, a between-group comparison revealed a
significant difference in cognitive empathy scores (d = 0.39), driven by a significant decrease

in the non-immersive group’s cognitive empathy (d = —0.31).
Stigma

Four studies examined the impact of IVR on mental health stigma, all of which
included comparator conditions (Lem et al., 2022; Phiri et al., 2024; Tay et al., 2025; Zare-
Bidaki et al., 2022). Across studies, stigma scores generally decreased following [VR
exposure; however, statistically significant reductions were only reported in two studies with
small to medium effects (n,? = 0.04, Tay et al., 2025; np> = 0.08, Zare-Bidaki et al., 2022).
Both studies explored embodied psychosis simulations and Tay et al. (2025) findings
included a one-month follow-up. Whilst overall reductions in stigma did not reach statistical
significance in Lem et al. (2022) study, a moderate effect size was observed (d = 0.44). At
item level, a significant reduction was observed for the stereotype regarding the
unpredictability of individuals with mental illness (d = 1.53). Across studies, no significant
differences in total stigma scores were observed between IVR interventions and comparator

conditions.
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Phiri et al. (2024) examined stigma using the Everyday Discrimination Scale.
Although pre-post changes did not reach statistical significance across the nine-items,
participants in the I[VR-based reducing restrictive practice training demonstrated reductions
on seven items, compared with the training-as-usual group which reduced on three items.
Significant between-group differences were observed for two individual items; however,
baseline differences and limited statistical power suggest these findings should be interpreted

with caution.

Desire for social distance from people with mental health conditions was assessed in
two studies (Lem et al., 2022; Tay et al., 2025). Both studies reported reductions in desire for
social distance following IVR exposure; however, a statistically significant decrease was only
observed in Tay et al. (2025) study, which evaluated an embodied psychosis simulation. This
finding was sustained after a one-month follow-up. Lem et al. (2022) reported a significant
improvement in the IVR group on a single item assessing willingness to form friendships
with individuals with mental illness following an embodied depression intervention, whereas
no significant changes were observed in the control group. Despite these within-group
effects, neither study demonstrated a statistically significant between-group difference in

overall social distance outcomes.

Attitudes

Four studies explored attitudes towards people with mental illness, all employing
patient-perspective IVR simulations (Heys et al., 2022; Lin et al., 2024; Marques et al., 2022;
Tay et al., 2025). Three studies reported improvements in attitudes following IVR exposure
(Heys et al., 2022; Marques et al., 2022; Tay et al., 2025). Heys et al. (2022) qualitatively
described a ‘positive shift’ in attitudes following the immersive birth trauma intervention.

Quantitatively, Marques et al. (2022) and Tay et al. (2025) reported significant improvement
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in attitudes following embodied psychosis simulations, with small to moderate effects (d =
0.48; np? = 0.04, respectively). Lin et al. (2024) observed a small, non-significant

improvement in attitudes following an embodied depression simulation (d = 0.10)

No significant between-group differences were identified across the studies. However,
Marques et al. (2022) reported a greater within-group improvement in attitudes in the
immersive embodied psychosis simulation task (d = 0.48) compared with the non-immersive

2D comparator (d = 0.29).
Meta-Analyses for Stigma, Empathy, and Attitudes

Random-effects meta-analyses highlighted no significant differences between IVR-
based mental health interventions and comparator conditions for stigma, empathy, and
attitudes (Table 3). Whilst not significant, the direction of the meta-analyses moved in the
desired direction favouring IVR over comparator conditions for increasing empathy and

positive attitudes, whilst decreasing stigma, with the largest effect seen in attitudes.

Table 3

Random-Effects Meta-Analyses for Empathy, Stigma, and Attitudes

Outcome Kk n Hedges’g SE 95% CI p Q) I?
(%)
Empathy 4 485 0.02 21 [-0.39, 0.44] 91 15.20 (.002) 80
Stigma 3 340 -0.08 A1 [-0.29, 0.14] 49 0.35 (.48) 0
Attitudes 3 341 0.12 A1 [-0.10, 0.33] 28 0.84 (.66) 0

Note. Estimates are based on random-effect model. n = total sample size across studies.
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Figure 3 demonstrates the differences between studies included in the meta-analyses.
Sensitivity analyses using change scores with assumed correlations (r = 0.3-0.7) produced

analogous results.

Figure 3

Forest Plot of Empathy, Stigma, and Attitude Post-Scores for IVR Versus Comparator Conditions

Study SMD [95% Cl]
Empathy
Lin et al. 2024 ' - ! -0.26 [-0.78, 0.25]
Marques et al. 2022 —_— - -0.24 [-0.63, 0.15]
Tay et al. 2025 —.— -0.08 [-0.37, 0.22]
Zare-Bidaki et al. 2022 : — 0.61[0.28, 0.95]
Random-Effects Model e — 0.02 [-0.39, 0.44]
Stigma
Lem et al. 2022 ' : ! -0.05[-1.03, 0.93]
Tay et al. 2025 R -0.02 [-0.31, 0.27]
Zare-Bidaki et al. 2022 —— -0.15[-0.48, 0.18]
Random-Effects Model i -0.08 [-0.29, 0.14]
Attitudes :
Lin et al. 2024 b - : -0.09 [-0.60, 0.42]
Marques et al. 2022 »—l—« 0.20 [-0.19, 0.59]
Tay et al. 2025 — 0.14 [-0.15, 0.43]
Random-Effects Model e 0.12[-0.10, 0.33]
I I ] I 1
-2 -1 0 1 2

Hedges' g (95% ClI)

Secondary Effectiveness Qutcomes

The effects of IVR psychoeducation on anxiety, burnout, self-efficacy, and
confidence were less frequently examined and yielded mixed results (Hiley et al., 2024; Phiri
et al., 2024). Hiley et al. (2024) reported VR and AR perinatal mental health consultation

simulations significantly improved confidence and reduced anxiety in primary care
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professionals (confidence: d = 0.79, anxiety: d = 0.92) and medical students (confidence: d =
2.54, anxiety: d = 1.29), as well as significantly improving confidence in mental health and
psychology students (d = 2.32). In contrast, Phiri et al. (2024) found that IVR training
designed to reduce restrictive practice did not produce significant improvements in anxiety (d
=0.13), burnout (d = 0.26), or self-efficacy (d = 0.08), and did not significantly differ from

treatment-as-usual reducing restrictive practice training.

IVR Limitations

Eight studies reported limitations relating specifically to their [IVR interventions, with
limited agency, reduced realism, and conversational constraints most commonly referenced
(Graf et al., 2024; Hiley et al., 2024; Laker et al., 2025; Lan et al., 2023; Lem et al., 2022; Lin

et al., 2024; Phiri et al., 2024; Zare-Bidaki et al., 2022).

Across patient-perspective simulations, participants frequently adopted a passive
observer role, with limited or no capacity to influence the unfolding scenario. Although Zare-
Bidaki et al. (2022) identified limited agency as a design constraint, only Laker et al. (2025)
reported how this lack of control contributed to participant distress. In contrast, Heys et al.
(2022) reported that participants valued the psychosocial impact of the IVR, which they

believed could not be achieved through traditional approaches.

Reduced realism was highlighted in three studies that utilised avatars instead of
actors. Challenges included replicating nuanced body movements and facial expressions (Lan
et al., 2023; Graf et al., 2024), as well as participant concerns that the simulation was
‘exaggerated’ and not representative of real-world experiences (Lem et al., 2022, p. 7).
Despite these concerns, Graf et al. (2024) reported participants generally perceived their

diagnostic interview simulation as believable and functionally convincing.
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Conversational and speech-related limitations were reported in three of the four
diagnostic interview and consultation skills simulations, where interactions were restricted to
predefined scripts or response options (Graf et al., 2024; Hiley et al., 2024; Lan et al., 2023).
Authors recognised that such constraints limited the spontaneity and complexity of clinical

dialogue.

Additional technological limitations were scarcely reported but included high
latency/delay in movement (Lem et al., 2022), equipment overheating (Lin et al., 2024), and
participant attrition due to internet-related issues (Graf et al., 2024). General implementation-
related considerations were also noted, including start-up costs, software licensing fees, and
accessibility challenges for individuals with visual or auditory impairments (Hiley et al.,
2024). However, several studies highlighted the potential cost-effectiveness and scalability of
VR-based interventions, particularly through reduced travel, accommodation, and training
time, as well as increased opportunities for flexible and repeatable training (Hiley et al.,

2024; Phiri et al., 2024).

Discussion

This systematic review and meta-analysis examined the utility, acceptability,
effectiveness, and limitations of IVR mental health education tools for HCPs and students.
Overall, IVR demonstrated high acceptability, tolerability and safety across a range of mental
health educational contexts. Evidence for effectiveness across educational outcomes was
more variable; however, findings suggest IVR may offer promising benefits. Whilst
exploratory meta-analyses did not yield statistically significant pooled effects, IVR was
consistently favoured over comparator conditions across the stigma, empathy, and attitude

effectiveness meta-analyses, indicating potential benefits within the emerging evidence base.
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Utility and Acceptability

The findings highlight the growing utility of IVR as a mental health education tool.
However, most studies were conducted in high-income economies and relied on convenience
samples. Whilst this reflects wider patterns in mental health research (Acufia-Rodriguez et
al., 2025), it limits the generalisability of findings, especially in low- to middle-income

countries where mental health and educational contexts may differ.

Acceptability was a consistent strength across studies, with high levels of user
satisfaction, and participants describing IVR as engaging and valuable for learning. IVR
interventions generally elicited a strong sense of presence, with a higher sense of involvement
compared to an AR comparator (Hiley et al., 2024). Presence has been highlighted as an
important component for making VR appear more realistic and therefore more accepted by
learners (Fabris et al., 2019; Plotzky et al., 2021). Interestingly, the absence of difference in
presence between IVR embodied simulations with and without simulated depression
symptoms (Lin et al., 2024), may suggest how virtually embodying someone with mental
health symptoms can still feel realistic. However, qualitative feedback from another study
reported the simulation to feel exaggerated and not representative of real-life experiences

(Lem et al., 2022), therefore highlighting the importance of careful content design.

Presence alone may not be sufficient to optimise learning outcomes, as in a highly
immersive but passive third-person scenario (e.g. ward environment), limited user agency
was associated with emotional discomfort and disengagement (Laker et al., 2025).
Additionally, qualitative findings suggest first-person patient-perspective simulations may
offer greater benefits for understanding mental health stigma (Lem et al., 2022), and therefore
should be considered for future IVR mental health education interventions. This aligns with

experiential learning theory, which emphasises learning through active engagement and

46



reflection (Kolb, 1984), as well as research associating third-person VR perspectives with
reduced sense of presence, agency, and embodiment (Hoppe et al., 2022). However, further
research is required to systematically compare perspectives and agency in mental health

education contexts.

Adverse Effects

IVR was generally well tolerated with low levels of reported physical and
psychological adverse effects, consistent with findings from other healthcare education
reviews (Erbas et al., 2024). Although some participants experienced moderate symptoms, no
serious adverse events or withdrawals were reported due to physical side effects and only one
withdrawal was reported as a consequence of psychological distress. Findings indicate a
potentially higher risk of oculomotor symptoms in IVR mental health training, with nausea
symptoms more likely in high-movement programmes. However, these findings should be
interpreted with caution given the limited number of studies documenting symptom-specific
outcomes. Likewise, further analyses were restricted by the intermittent reporting of adverse
effects or factors known to influence them, such as duration of exposure (Saredakis et al.,
2020). Future research should prioritise standardised reporting of adverse effects to enable
more robust conclusions. Additionally, providing alternative delivery formats for mental
health training, such as desktop-based versions, may be considered to improve accessibility

for individuals prone to motion sickness (Ng et al., 2025).

Effectiveness

The effectiveness of IVR varied across outcomes and studies. In most of the IVR
conditions, improvements were seen in knowledge, empathy, stigma, and attitudes; however,
these improvements were not always statistically significant and were not consistently greater

than comparator conditions. Notably, when IVR conditions failed to improve outcomes, this
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was often also reflected in the comparator conditions, suggesting outcomes may be
influenced by other factors, such as the quality or content of the educational intervention,

rather than the delivery modality.

Despite the meta-analyses not being significant, small Hedge’s effects favouring IVR
over comparator conditions were found for empathy (g = .02), stigma (g = -.08), and attitudes
(g =.12). The larger effect seen for attitude outcomes may reflect how more explicit
cognitive judgements are easier to alter after one intervention compared to stigma and
empathy, which may be more implicit. Implicit biases can remain even when explicit
attitudes alter (Tao, 2024), which is something that has been observed in other mental health
education programmes (Praharaj et al., 2021), and therefore may require more extended

interventions.

Heterogeneity across studies, including comparator conditions and outcome measures,
may contribute to the variability in effectiveness. Many of the studies also developed their
own measures, which was especially observed in knowledge outcomes. Therefore, whilst the
effectiveness results are promising given the limited evidence base, further research is
required using standardised measures to draw firmer conclusions. Research should also aim
to have multiple comparators within a singular study to make more concise conclusions

around the benefits of IVR over non-immersive and in-person comparators.

Limitations of IVR

Across the included studies, few limitations relating to IVR interventions were
identified, however when referenced they often focused on technological restrictions,
alongside implementation and accessibility challenges. Limited user agency was identified in
patient-perspective simulations studies, where participants adopted passive observer roles.

Active learning has been shown to enhance healthcare students’ knowledge acquisition,
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understanding, and application of learned material (Harris & Bacon, 2019). This has been
demonstrated in simulation-based healthcare education, where active participants
outperformed observers in learning (Delisle et al., 2019). Future research should therefore
investigate different levels of interactivity in their designs to promote active learning and
explore the impact on knowledge acquisition. Additionally, this might diminish psychological

distress that may arise from limited user agency.

Technological advancements, additional research, and considerations around the type
of HMD and content design, may help address several of the reported IVR limitations. For
example, the reduced realism and conversational constraints seen within diagnostic and
consultation skills simulations and those using avatars. However, increasing realism in VR
can be challenging as it must be balanced with the ‘uncanny valley’ phenomenon (Mori,
1970), where animated figures which appear too realistic can elicit discomfort or avoidance.
This consideration is particularly salient in mental health education, where interventions aim
to foster positive attitudes, empathy, and understanding towards individuals with mental
health conditions. Future research should compare the use of 360° videos filmed in the real
world with actors compared to computer-generated environments using avatars within mental

health education contexts to explore the impact on realism and learning outcomes.

Strengths and Limitations of the Review

To the authors’ knowledge, this is the first systematic review and meta-analysis
exploring IVR as a mental health education tool for HCPs and students. Such reviews are
important given the rapid increase of IVR in healthcare programmes and mental health
contexts. The review strived for transparency, accuracy, and reduced bias by pre-registering
on PROSPERO, following PRISMA guidelines, and utilising a second rater. To maximise the

chance of included studies, a variety of VR terminology was used, on top of additional

49



manual searches. The findings highlight the variety and promise of IVR training within
mental health context, alongside identifying how they are generally well accepted and

tolerated by learners.

Several limitations should be considered when interpreting the findings of this review.
First, the evidence base remains relatively novel, with approximately half of the included
studies comprising of pilot, feasibility, or preliminary designs, and limited sample sizes.
Second, the heterogeneity across studies, including variation in content, outcome measures,
HMD, and comparator conditions, restricts direct comparability and limits the strength of
quantitative synthesis. Third, IVR studies often rely on self-report measures, and blinding of
participants and researchers are often not feasible due to the nature of the intervention. These
factors increase susceptibility to bias, including expectancy and social desirability bias.
Lastly, few studies included follow-up assessments, limiting conclusions regarding the long-
term effectiveness of [IVR in mental health education. Future research should aim to prioritise
adequality powered study designs, standardised outcome measures, transparent reporting of
IVR design, content, and HMD, systematic monitoring of adverse effects, and longer-term

follow-ups to assess sustained educational impact.

Conclusion

Overall, IVR represents a promising and increasingly acceptable and safe approach to
mental health education for HCPs and students, offering novel opportunities for experiential
learning that extends beyond traditional approaches. While the current evidence base remains
undeveloped and heterogeneous, findings from this review suggest IVR may provide an
encouraging alternative approach within mental health contexts, especially for areas such as
stigma, empathy, and attitudes, which can be more difficult to convey through traditional

approaches. Advancing research should focus on refining how and when IVR is used,
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through carefully designed and theory-informed interventions, in order to assess the full

educational potential of IVR in mental health education contexts.
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Abstract

Background: Psychosis remains one of the most stigmatised mental health conditions,
contributing to healthcare inequalities and barriers to effective care. Immersive virtual reality
(IVR) offers a novel means of integrating contact- and education-based destigmatisation
approaches. However, evidence of its effectiveness within healthcare education remains

limited and heterogeneous.

Methods: Using a single-arm pre-post design, this study examined how sensitive a 360°
video VR simulated psychosis (VRSP) intervention was on improving stigma-related
outcomes among UK healthcare students (N = 70). Outcomes included: attitudes, empathy,

social distance, and continuum beliefs.

Results: Significant reductions were observed in stigmatising attitudes and desire for social
distance, alongside significant increases in empathy and continuum beliefs. The intervention
was well tolerated, with low levels of reported cybersickness. Exploratory analyses indicated
comparable outcomes across healthcare disciplines, previous contact with people with

psychosis, and previous VR training.

Discussion: These findings suggest VRSP is a promising educational tool for reducing
multiple components of psychosis-related stigma among healthcare students. However,
limited change in certain attribution-linked domains highlights the need for further research
to evaluate whether VRSP can effectively shift entrenched causal beliefs and establish

longer-term and comparative effectiveness.

Keywords: virtual reality, psychosis, stigma, healthcare education
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Introduction

Stigma, defined as an “attribute that is deeply discrediting” (Goftfman, 1963, p.3), is
commonly conceptualised as comprising of three interrelated components: problems in
knowledge (e.g., ignorance), prejudice attitudes, and discriminatory behaviour (Thornicroft et
al., 2008). Attribution theory is a commonly referenced framework for understanding stigma,
proposing causal beliefs shape peoples’ emotional and behavioural responses (Weiner et al.,
1988). Mental health conditions are frequently attributed to controllable and unstable causes,
eliciting blame, anger, and punishing/avoiding behaviours, whereas physical health
conditions evoke pity and helping behaviours (Corrigan et al., 2003; Cronan et al., 2016).

Psychosis remains among the most stigmatised conditions, with discrimination
reported across employment, education, and relationships (Crestois et al., 2025; Kinson et al.,
2018). Psychosis stigma is also evident in healthcare settings, with the World Health
Organization (WHO, 2022) estimating that 71% of people with psychosis do not receive
necessary services. This contributes to substantial health inequalities, including poorer health
outcomes, reduced treatment adherence, inadequate healthcare delivery, and premature
mortality (Kane et al., 2019; Thornicroft et al., 2007). Such disparities may be exacerbated by
stigmatising attitudes amongst healthcare professionals (HCPs), with perceptions of
dangerousness and desire for avoidance at times comparable or greater than the public (Birtel
& Oldfield, 2022; Loch et al., 2013; Reavley et al., 2014). Reducing mental health stigma
therefore remains an international (WHO, 2021) and national priority, with initiatives such as
the ‘Time to Change’ campaign (2024).

Educational and contact-based approaches are the most used mental health stigma-
reduction strategies, although effects vary, and research remains limited (McCullock &

Scrivano, 2023). Within destigmatisation interventions, empathy is a key component (Hecht
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et al., 2021), with higher empathy associated with improved therapeutic alliance, treatment
effectiveness, clinical competence, and patient satisfaction (Elliott et al., 2011; Ruffalo et al.,
2024; Walsh et al., 2019). However, declines in empathy and sympathy during healthcare
training, known as ethical erosion, has been observed, and educators recognise the need for
more effective training (Chen et al., 2012; Winter et al., 2023).

In parallel, there is a need to integrate continuum beliefs into destigmatisation efforts,
since viewing psychotic phenomena as existing on a continuum with everyday experiences
reduces ‘us versus them’ categorical thinking and marginalisation (Peter et al., 2021).
Additionally, it is associated with lower perceived dangerousness, unpredictability, and
intended social distance, alongside increased pro-social responses (Peter et al., 2021). Most
continuum belief interventions rely on text-based vignettes; however, face-to-face contact is
considered to enhance personal connections further (Thibodeau, 2020). Peter et al. (2021)
therefore suggested integrating more virtual contact interventions through video and digital-
based approaches to improve attitudes towards mental health conditions.

Virtual reality (VR) offers a means of integrating education and contact-based
destigmatisation interventions, as it delivers immersive life-sized multisensory environments,
predominantly through 360° head-mounted displays. In the last two decades, research
exploring VR in mental health has notably increased (Valmaggia et al., 2016). Whilst most
have focused on patient-based interventions (Rus-Calafell et al., 2017), emerging evidence
suggests VR could be effective in enhancing empathy, knowledge, and attitudes towards
people with mental health conditions (Formosa et al., 2018).

Drawing on social cognitive, experiential, and situated learning theories (Bandura,
1986; Kolb, 1984; Lave & Wenger, 1991), VR has the potential to be more effective than
other teaching methods (e.g., role-play) as it enables users to explore patients’ perspectives

by stepping into their shoes (Riches et al., 2022). This allows professionals to evaluate from a
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sensory perspective rather than relying on pre-exiting beliefs about psychosis (Kalyanaraman
et al., 2010). Moreover, VR offers scalable training amid NHS workforce shortages (HM
Government, 2024; Kyaw et al., 2019).

Preliminary studies evaluating virtual reality simulated psychosis (VRSP) suggest
potential for stigma reduction, with improvements in empathy (Kalyanaraman et al., 2010;
Zare-Bidaki et al., 2022), attitudes (Kalyanaraman et al., 2010; Marques et al., 2022; Tay et
al., 2025; Zare-Bidaki et al., 2022), knowledge (Marques et al., 2022; Zare-Bidaki et al.,
2022), and social distance (Tay et al., 2025). However, findings remain mixed, especially for
empathy, which did not significantly increase following VRSP in one study (Tay et al., 2025)
or significantly differ from a two-dimensional comparator in another (Marques et al., 2022).
Similarly, Kalyanaraman et al. (2010) found desire for social distance to increase when the
VRSP intervention was not accompanied with additional information (Kalyanaraman et al.,
2010).

It is acknowledged the available studies are methodologically heterogenous, with few
reporting feasibility or usability testing prior to evaluating efficacy, limiting conclusions
regarding acceptability and intervention quality. This is salient given variability in VR
systems, immersion levels, and virtual environments. Additionally, most studies did not
assess cognitive, affective, and behavioural stigma-related components, and none explored
continuum beliefs. Interventions aimed to increase empathy should align with the lived
experience of people with psychosis (Zare-Bidaki et al., 2022), yet patient and public
involvement was inconsistently reported, and most relied on computer-generated
environments. This may limit ecological validity and can evoke the ‘uncanny valley’
phenomenon, where near-realistic avatars elicit discomfort and avoidance in users (Mori,

1970).
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360° video has been considered a better alternative when aiming to elicit emotions, as
it captures real environments, enhancing realism and sense of presence, whilst still offering
first-person embodiment (Ionescu et al., 2021). However, empirical evaluation remains
limited. The present study therefore examined whether a 360° video VRSP could reduce
cognitive, affective, and behavioural psychosis-related stigma among UK healthcare students.
It was hypothesised that empathy, attitudes, continuum beliefs, and social distance would
improve following VRSP, with exploratory analyses examining differences in discipline,
prior contact with psychosis, and previous VR training. Targeting students early into their
professional development may offer sustained benefits when considering longevity of careers
and mitigating declines in ethical erosion.

Method

Design and Ethics

A preliminary feasibility study indicated the VRSP intervention was acceptable
among UK healthcare students, with potential positive effects on empathy and stigmatising
attitudes (Hannah et al., 2025); however, it did not evaluate efficacy. The present study
therefore adopted a single-arm pre-post experimental design to examine the effect of VRSP
on four psychosis-related stigma outcomes: empathy, attitudes, social distance, and
continuum beliefs. This design was selected to assess preliminary effect sizes and outcome
measure sensitivity to change and determine whether progression to randomised controlled
trials (RCTs) is warranted. Ethical approval was obtained from the University of East Anglia
(UEA) Faculty of Medicine and Health Sciences Research Ethics Subcommittee (ETH2526-

0070, Nov 2024; Appendix E).
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Participants

Participants were recruited from the UEA (February-May 2025) using convenience
and snowball sampling, through email distributions, posters, and online advertisements.
Eligible participants were students enrolled in healthcare courses within the Schools of
Medicine, Health Sciences, and Chemistry, Pharmacy and Pharmacology (CPP). Due to prior
knowledge, exposure, or medical conditions, students were excluded if they: (1) were
enrolled in mental healthcare courses; (2) had previously participated in VRSP research; (3)
reported medical conditions impacting VR participation (e.g. vertigo, seizure disorders,
hearing or visual impairments); or (4) reported personal or close familial history of psychotic
disorders.
Procedure

An overview of the study procedure is presented in Figure 4. Participants accessed an
electronic participant information sheet (Appendix F), initial screening questionnaire
(Appendix G), and consent form (Appendix H) prior to participation. Eligible participants
who provided informed consented were allocated a timeslot to attend the study in person.
During their timeslot, they completed pre- and post-intervention questionnaires in English via
Microsoft Forms, using a tablet or their phone (Appendix I). Before the VRSP, participants
were provided a psychosis information sheet developed using the NHS online overview of
psychosis (2023; Appendix J). This was intended to establish baseline knowledge and
minimise risk of inadvertently increasing psychosis stigma (Kalyanaraman et al., 2010; Zare-
Bidaki et al., 2022). Participants were then briefed on the intervention and device safety and
were instructed to remain seated throughout using a height-adjustable rotating chair to look
around the 360° environment. After the intervention, participants’ wellbeing was assessed
before they completed the post-intervention measures. Participants were then debriefed and

provided the opportunity to enter a prize draw as compensation (Appendix K).
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Figure 4

Study Procedure Flowchart

Screening of inclusion and exclusion criteria and consent
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VRSP Intervention

The VRSP intervention was delivered using a Meta Quest 3 VR system (Meta
Platforms Inc., Menlo Park, California, USA) and over-ear headphones to optimise audio
quality, minimise external noise, and promote immersion. The 13-minute 360° video VRSP
presented a fictional person with psychosis whom participants ‘embodied’ from a first-person
perspective across a series of everyday scenarios (Figure 5). The VRSP simulated commonly
reported experiences of psychosis, including auditory and visual hallucinations and

delusional ideation. This was developed alongside individuals with lived experience (Hannah

et al., 2025).

Figure 5

Example of Two VRSP Scenes

Note. Left image depicts a scene from a social event where the character is experiencing
auditory hallucinations whilst trying to communicate with peers. The right image shows

a scene where the character is seeing the GP alongside their mother to seek a diagnosis.

Measures
Attributions Questionnaire (AQ-27; Corrigan et al., 2003)

The AQ-27 is a 27-item measure assessing stigmatising attitudes towards people with
mental illness, grounded in Weiner et al. (1988) attributional model of public stigma. It

explores nine stigma subscales using a 9-point Likert scale, with higher scores indicating
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greater stigmatising attitudes. The AQ-27 has been widely used with HCPs and students
(Corrigan et al., 2004; Irvine et al., 2012; Law et al., 2009) and has marginal to good internal
consistency and test re-test reliability (a = .55-.93; Brown, 2008; Corrigan et al., 2004). This
was also perceived in the present sample pre- and post-intervention (o =.79/.77).

Jefferson Scale of Empathy — Health Professions Student Version© (JSE-HPS; Hojat et
al., 2001; Appendix L)

The JSE-HPS is a 20-item measure widely used to measure empathy in medical
education research (Colliver et al., 2010; Hojat et al., 2018). Items are rated on a 7-point
Likert scale, with higher scores reflecting greater empathy. The JSE-HPS has an acceptable
internal consistency (o = .78) and test-retest reliability coefficients over a three-month
interval (r = .58; Fields et al., 2011). The present sample’s Cronbach was marginal to low
pre- and post-intervention (a = .66/.56).

Social Distance Scale (SDS; Link et al., 1987)

The SDS is a widely used seven-item measure assessing preferences for social
distance from stigmatised populations, including people with mental illness (Angermeyer &
Matschinger, 2004). Items are rated on a 4-point Likert scale, with higher scores reflecting
greater desire for social distance. For the present study, the vignette character name was
replaced with ‘someone with psychosis’ to ensure relevance while maintaining scale
integrity. Similar adaptations have demonstrated good internal consistency (a = .90,
Angermeyer & Matschinger, 2004; o = .89, Wiesjahn et al., 2014), alongside the present
sample pre- and post-intervention (o = .83/.88). Despite its widespread use in stigma
research, published evidence of its test-retest reliability could not be identified.

Continuum Beliefs Questionnaire - Revised (CBQ-R; Schlier et al., 2016)
The nine-item CBQ-R was used to measure continuum beliefs. Items are rated on a 7-

point Likert scale, with higher scores indicating stronger continuum beliefs. The revised
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version demonstrated improved internal consistency and test re-test reliability (o = .60;
Schlier et al., 2016), with the present sample having an even higher internal consistency pre-
and post-intervention (o = .69/.76).

Cybersickness in Virtual Reality Questionnaire (CSQ-VR; Kourtesis et al., 2023)
Cybersickness symptoms were assessed using the CSQ-VR, measuring nausea,
disorientation, and oculomotor symptoms. Each item was assessed using two items rated on a
7-point Likert scale, with higher scores indicating greater symptom severity. Kourtesis et al.

(2023) found the CSQ-VR to have a higher internal consistency than other cybersickness
measures (o = .87), and the present sample also demonstrated an acceptable internal
consistency (o =.79).

Power Calculation

A priori power analysis was conducted using G*Power (version 3.1.9.7), informed by
previous VRSP research (Zare-Bidaki et al., 2022). Assuming a medium effect size (d = .50)
and alpha level of .05, a minimum of 27 participants were required to achieve 80% power.
Recruitment aimed to exceed this threshold by 10% to account for potential attrition (Sakpal,

2010).

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics (version 29.0.2.0).
Descriptive statistics were used to summarise demographic variables and cybersickness
symptoms. As the 5% trimmed mean were comparable to untrimmed means, no outliers were
excluded (Pallant, 2016). Data distribution was assessed using visual inspection of
histograms and Shapiro-Wilk tests. For normally distributed outcome variables, mean
difference and confidence intervals were reported, and paired-samples t-tests were conducted.

For non-normally distributed outcome variables, median difference was reported and
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Wilcoxon signed-rank tests were used. To control for Type I error across AQ-27 subscales, a
Bonferroni correction was applied, resulting in an adjusted significance threshold of p

<.0056.

Exploratory analyses were conducted to examine potential baseline and post-
intervention differences in stigma-related outcomes according to university school, prior
contact with someone with psychosis, and previous VR training. Depending on distributional

assumptions, one-way ANOVA, Kruskal-Wallis, and Mann-Whitney U tests were used.

Results

Sample Characteristics

A total of 70 participants were included in the analysis, with no withdrawals or
missing data. Participants were enrolled across a range of healthcare courses, with medicine
being the most common. Within the school of health science, occupational therapy (n = 11),
physiotherapy (n = 7), paramedic science (n = 6), nursing (n = 5), and speech and language
therapy (n = 4) were the most common. Most participants reported no prior VR training or

contact with people with psychosis (Table 4).
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Table 4

Demographic Characteristics

Variable Level Sample (N = 70)
Age, mean (SD) — 23.5(6.7)
Gender, n (%) Female 54 (77.1%)
Male 16 (22.9%)
Ethnicity, n (%) White / Caucasian 35 (50.0%)
Asian / Asian British 22 (31.4%)

Black / Black British / Caribbean / African 7 (10.0%)

Mixed or multiple ethnic groups 3 (4.3%)
Other ethnic groups 3 (4.3%)
University School, n (%) School of Health Science 38 (54.3%)
School of Medicine 20 (28.6%)
School of CPP 12 (17.1%)
Previous VR Training, n (%) No 54 (77.1%)
Yes 16 (22.9%)
Previous Work or Contact No 54 (77.1%)
. . o
with Psychosis, n (%) Yes 16 (22.9%)

Note. n = number of participants within the sample

Intervention Effects on Stigma-Related Outcomes

Significant improvements were observed across all four stigma-related outcomes

following the VRSP intervention (Figure 6). Stigmatising attitudes decreased significantly
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from pre- to post-intervention (mean difference = —10.23, 95% CI [—13.16, —7.30], #(69) =
—6.97, p <.001, Cohen’s d = 0.83), empathy increased significantly (median difference = 6.0,
z=16.54, p <.001, r = .78), and continuum beliefs showed a small significant increase (mean
difference = 1.50, 95% CI [0.21, 2.79], #(69) = 2.32, p = .023, Cohen’s d = .28). Although
central tendencies in social distance scores remained stable, a significant overall reduction
was detected (z =—2.61, p = .009) with a medium effect size (» = .31), suggesting meaningful

shifts occurred at individual levels.

Figure 6

Changes in Stigma-Related Outcomes Following the VRSP Intervention
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Note. Boxes represent the IQR, with the horizontal line indicating the median. Whiskers
extend to values within 1.5 x IQR, and circles denote outliers. Panel A displays stigmatising

attitudes, Panel B social distance, Panel C empathy, and Panel D continuum beliefs.
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AQ-27 Subscales

Signification reductions were observed for anger, danger, fear, avoidance, segregation,

coercion, and unwillingness to help, all with medium-to-large effect sizes. Reduction in

blame and pity did not reach the Bonferroni-adjusted significance threshold (Table 5).

Table 5

Changes in AQ-27 Subscale Scores from Pre- to Post-Intervention

Subscale Median (Pre) Median (Post) VA ) Effect Size (r)
Anger 5.00 3.00 -3.85 <.001* 0.46
Avoidance 12.50 10.00 -3.41 <.001%* 0.41
Blame 7.00 6.00 -1.89  .058 0.23
Coercion 11.00 10.00 -3.71 <.001* 0.44
Danger 7.50 6.00 -3.02  .003* 0.36
Fear 6.00 5.00 -2.79 .005%* 0.33
Pity 10.00 9.00 -1.98  .048 0.24
Segregation 5.00 4.00 -3.50 <.001* 0.42
Unwillingness 7.00 5.00 -5.01 <.001* 0.60
to Help

* p <.0056, Bonferroni-corrected threshold.

Cybersickness

Most participants reported no or minimal cybersickness symptoms across all CSQ-VR

subscales (Figure 7). A small number reported more moderate symptoms; however, no

participants withdrew or reported persistent symptoms after removing the headset.
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Figure 7

Cybersickness Mean Scores Bar Chart
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Note. Bars represent the total mean scores, with error bars reflecting the SD. Circles
represent outliers. The y-axis is truncated at the minimum possible score of 2 ‘absent

feeling’.

Secondary Outcomes

No baseline differences were observed across outcome measures based on university
school or previous VR training (all p > .05). Participants who had previous contact with
people with psychosis demonstrated higher baseline continuum belief scores than those
without prior contact (median difference = 5.50, U = 578.0, z = 2.05, p = .041, » = .24). No
significant differences were observed between any of the groups’ post-intervention or change

scores (all p > .05).
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Discussion

Summary and Interpretation of Findings

This study examined whether a 360° video VRSP intervention could reduce
psychosis-related stigma among UK healthcare students across cognitive, affective, and
behavioural domains. Overall, the VRSP intervention was associated with significant
improvements in all stigma-related outcomes, including attitudes, empathy, social distance,
and continuum beliefs. These findings extend previous research supporting the utility of
immersive VR as a destigmatisation tool within healthcare education (Kalyanaraman et al.,
2010; Marques et al., 2022; Tay et al., 2025; Zare-Bidaki et al., 2022), whilst counteracting
studies which did not find VRSP to significantly improve empathy or social distance
(Kalyanaraman et al., 2010; Marques et al., 2022; Tay et al., 2025).

Further analyses of stigmatising attitudes indicated significant reductions across
subscales reflecting anger, fear, dangerousness, avoidance, segregation, coercion, and
unwillingness to help. Smaller reductions were observed for blame and pity, which did not
survive Bonferroni correction. Consistent with attribution theory (Corrigan et al., 2003;
Weiner et al., 1988, Weiner, 1995), VRSP may therefore be more effective at challenging
threat-based assumptions around dangerousness and unpredictability, reducing subsequent
emotional and behavioural responses, such as fear and avoidance. This is in contrast to beliefs
around responsibility and control, which are more closely linked to blame and pity.

Previous literature suggests perspective-taking VR may be more effective at
automatically inducing emotional responses, such as compassion and empathy, compared to
cognitive responses, as the passive experience requires minimal cognitive effort from
participants (Chen & Ibasco, 2023). This could explain why larger effects were seen for

empathy and social distance compared to continuum beliefs. Future research could explore
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differences in outcomes when compared to more interactive VRSP, which incorporates
cognitive or reflective tasks. This may enhance learning, as reflection is considered a key part
of experiential learning (Kolb, 1984). In addition, more explicit and sustained education may
be required to challenge embedded causal beliefs.
Exploratory Findings

The exploratory analyses highlighted no differences between participants based on
university school and previous VR training. This suggests comparable baseline levels of
stigma across these groups, supporting the assumption that changes were not due to pre-
existing group differences. Contrastingly, participants with prior contact with individuals
with psychosis had higher baseline continuum beliefs, consistent with contact theory and
links between certain levels of familiarity and reduced stigma (Allport, 1954; Angermeyer et
al., 2004; Corrigan & Nieweglowski, 2019). As no differences were observed between the
groups post-intervention, it may suggest VRSP was able to simulate the benefits of
interpersonal exposure, and thereby be a novel means of increasing continuum beliefs. This
may be particularly beneficial for HCPs who have infrequent contact with people with
psychosis. However, adequately powered RCTs would be required to confirm potential
benefits.
Strengths and Clinical Implications

This study progressed from the feasibility study, providing promising preliminary
effect sizes and outcome measure sensitivity. To the authors’ knowledge, this is the first in
the UK to explore VRSP as an educational tool, expanding on other countries by
incorporating multiple components of stigma within a singular study and being the first to
investigate continuum beliefs. Successful participant recruitment was another strength,
demonstrating broad interest in VRSP across future HCPs. This is encouraging when

considering the incorporation of VRSP into healthcare education alongside evidence of
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disengagement with common learning approaches, such as e-learning, lectures, and small
group case-based learning (Reid et al., 2016; Reji & Harris, 2019; Scarbrough et al., 2020;
Wammes et al., 2019).

The findings of this study therefore highlight the need to progress to RCTs, with the
successful recruitment showing promise for adequately powered trials and retention in
longer-term follow-ups. This will enable evaluation of VRSP effectiveness over time and
relative to comparator educational interventions, determining the durability of effects, how
VRSP can be integrated into existing curricula, and whether improvements in stigma-related
outcomes translate into changes in clinical behaviour and patient care.

Limitations and Future Research

Several limitations warrant consideration. Firstly, the lack of comparators and use of a
psychosis information sheet, limits attribution of effect, alongside self-report measures
increasing social desirability bias. Whilst the sample was mostly representative of the NHS
workforce in terms of gender and ethnicity (NHS England, 2021; HM Government, 2023),
participants were recruited from a single UK university, limiting generalisability. There is
also a risk of volunteer bias, although attempts were made to mitigate this by simplifying the
process, increasing flexibility for participation, having a larger sample, and providing
incentives. The exclusion criteria for the study also limits our understanding of how VRSP
would impact mental healthcare students and students with personal or family history with
psychosis. Future research should aim to recruit healthcare students from across the UK, as
well as expanding to other populations, such as those who were excluded, or NHS
professionals trained outside of the UK, who may hold different cultural understandings of
psychosis and stigma.

Moreover, internal consistency for the JSE-HPS in the sample was lower than

previously reported and decreased following the VRSP intervention. As the JSE-HPS is an

81



established and widely validated measure, items were not removed to increase reliability, thus
the effect size for empathy may need to be interpreted with caution. The JSE-HPS captures
multiple dimensions of empathy, including professional perspective-taking, compassionate
care, and standing in patients’ shoes. It is possible the immersive, first-person nature of the
VRSP intervention had an influence on specific components of empathy more strongly than
others, resulting in more differentiated responding across items and reduced inter-item
homogeneity. Additionally, variability in healthcare students’ degrees and backgrounds may
have contributed to differences in how certain items were interpreted. Future research should
explore the relationship between VRSP, healthcare courses, and multiple facets of empathy in
greater detail.
Conclusion

In conclusion, this study provides further evidence for the use of VRSP to reduce
psychosis-related stigma among healthcare students by improving attitudes, empathy, desire
for social distance, and continuum beliefs. The findings support the need for adequately
powered RCTs to progress the research further and continue to explore the effectiveness and
durability of VRSP as a destigmatisation tool across healthcare populations. Expanding the
evidence base will clarify how VRSP can be integrated into educational programmes and
progressing to continued professional development in professional training.
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Discussion and Critical Evaluation

This chapter provides a summary and critical evaluation of the systematic review and
empirical research study presented in this thesis. Strengths and limitations of the research
portfolio, alongside clinical and theoretical implications and future research directions are

also dissected.

Summary of Findings and Theoretical Underpinnings

This thesis aimed to investigate immersive virtual reality (IVR) head-mounted
displays (HMDs) as mental health educational tools for healthcare professionals (HCPs) and
students. The thesis first synthesised the available literature within the field using a primarily
narrative approach with exploratory meta-analyses where appropriate. An empirical study
was then conducted to specifically investigate how sensitive an IVR simulated psychosis
(VRSP) intervention was on improving stigma-related outcomes among UK healthcare

students.

Systematic Review and Meta-Analysis

The systematic review and meta-analysis identified how IVR is starting to be explored
in three main areas: diagnostic and consultation skills, patient-perspective simulations, and
risk assessment and management. The review overall found IVR to have high acceptability,
tolerability and safety, with infrequent but occasional technological limitations, including
conversation constraints and limited user agency. Effectiveness outcomes highlighted
promising results, but significance varied across studies. At an individual study level, IVR
often led to improvements in knowledge, empathy, attitudes, and stigma; however,
significance varied, and they did not always outperform comparator conditions. Whilst not

statistically significant, a small pooled effect was found between studies, favouring IVR over
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comparator conditions across the exploratory stigma, empathy, and attitude meta-analyses,

demonstrating potential within an emerging and heterogenous evidence base.

Empirical Research Study

The empirical research study also found IVR to be a promising mental health
educational tool. Significant improvements were identified across all four psychosis-related
stigma outcomes among healthcare students following the VRSP intervention. Medium-to-
large effects were seen for overall stigmatising attitudes, empathy, and social distance, whilst
a small effect was seen for continuum beliefs. Low levels of cybersickness were reported,
with any symptoms experienced dissipating quickly following the removal of the HMD. The
subscale analyses of stigmatising attitudes highlighted significant reductions in more threat-
based assumptions, such as dangerousness, and subsequent emotional and behavioural
responses, such as fear and avoidance. Smaller decreases were observed for blame and pity,

which did not survive Bonferroni correction.

Exploratory analyses highlighted how university school and previous virtual reality
(VR) training did not impact baseline, change, or post-scores. Differences were observed for
participants who had previous contact with individuals with psychosis, as they had higher
baseline continuum beliefs than participants with no prior contact. This is consistent with
contact theory and how certain levels of familiarity with people with mental health conditions
may help reduce stigma (Allport, 1954; Angermeyer et al., 2004; Corrigan & Nieweglowski,
2019). No differences were observed in their change or post-scores, suggesting VRSP may be
able to simulate interpersonal exposure and work as a virtual contact-based destigmatisation
tool. In doing so, this could help standardise contact-based exposure within educational

contexts.

Combined Discussion
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The systematic review and empirical study provided complementary insights into IVR
within mental health educational contexts for HCPs and students. Together they highlight key
consistencies in that IVR is well tolerated and an acceptable educational tool. However,
whilst promising, there was variability in the effectiveness of IVR across the evidence base,
as well as some beliefs potentially being less sensitive to change than certain emotional or
behavioural responses. When considering the four stages of experiential learning theory
(Kolb, 1984), facilitating reflections (reflective observation) after the [IVR experience
(concrete experience) may support learners to form new ideas and beliefs (abstract
conceptualisation). They could then apply this to new situations in the final stage of learning
(active experimentation), which could include placements, work, or additional IVR training.
Increasing active participation within IVR training may also support learning within the
concrete experience and active experimentation stages, as well as reducing limitations around

user agency.

Critical Review

Strengths and Contributions

To the author’s knowledge, the systematic review and meta-analysis is the first to
synthesise research regarding IVR as a mental health education tool among HCPs and
students. Such reviews are important given the rapidly expanding utility of IVR within
healthcare populations and mental health contexts. Striving for transparency, accuracy, and
reduced bias, the review was registered on PROSPERO, and PRISMA guidelines were
followed (Page et al., 2021). This was further strived for by having a second reviewer screen
and critically appraise 20-27% of the papers, as well as having effective communication
between the research team to refine included and excluded studies. To maximise the chance

of included studies, a variety of VR terminology was used, on top of additional manual
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searches. Furthermore, papers before 2015 were excluded to ensure the synthesis only

included modern VR HMD systems, reducing heterogeneity where possible.

Again, to the author’s knowledge, the empirical study was the first in the UK to
explore VRSP as an educational tool to reduce psychosis-related stigma among healthcare
populations. It was able to expand on studies carried out in other countries by incorporating
cognitive, affective, and behavioural components of stigma within a singular study, as well as
being the first to investigate continuum beliefs. All outcomes were measured using validated
instruments previously used within healthcare populations and stigma research, reducing the
risk of measurement error, and ensuring they measured their intended constructs.
Additionally, the VRSP training package was developed using Patient and Public
Involvement (PPI) and was previously shown to be a feasible and acceptable intervention
among UK healthcare students (Hannah et al., 2025). These are considerable strengths that
are not always seen within IVR literature, as highlighted in the systematic review. However,
it is recognised that the study could have benefited from further PPI to informed outcome
measures and ensure materials were accessible to healthcare students while accurately

reflecting psychosis-related stigma most relevant to those with lived experience.

Moreover, recruitment was successful for the empirical study. This meant the study
was adequately powered, which is again not always seen within the field, as demonstrated in
the systematic review. An ethical amendment was made to incorporate pharmacy students
into the study after the research team were contacted by numerous students asking to
participate. Whilst they were not originally included due to sitting outside of the university’s
medicine and healthcare schools, it demonstrated the interest within the study across multiple
healthcare populations. This is very encouraging when considering the implementation of

IVR mental health training going forward, as there appears to be a real interest in this
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methodology of teaching, which should be embraced. This is especially important seeming as
there is evidence of disengagement in other learning approaches commonly used within
healthcare education and training, such as lectures, e-learning, and small group case-based
learning (Reid et al., 2016; Reji & Harris, 2019; Scarbrough et al., 2020; Wammes et al.,
2019). Positively, we were able to honour all students who initially signed up to the study,
providing them with the opportunity to experience the VRSP, which students in the feasibility

study had reported as finding enjoyable and insightful (Hannah et al., 2025).

Limitations

In addition to the strengths and contributions of this research, several limitations
should be acknowledged. Many theoretical outcomes within psychology and psychiatry fields
cannot be objectively or directly assessed, and therefore rely on self-report measures (Paola,
2020). This is a limitation seen within both the systematic review and the empirical study,
therefore making it difficult to establish behavioural change. Whilst the empirical study
recognised stigma as a multifaceted construct, with cognitive, affective, and behavioural
components, there is a lack of consistency and standardised approaches to measuring stigma
within the literature (Fox et al., 2018). This leads to heterogeneity between studies, making it
difficult to compare and assess effective change. Moreover, the lack of extended timepoints
across IVR studies within the field, including the empirical study, means the long-term
durability of these interventions is unknown, alongside the subsequent impact on patient

populations, service quality, and concepts such as ethical erosion.

The findings across both papers were restricted to mostly high-income economies,
limiting the generalisability in low- and middle-income counties. It is also recognised that the
review incorporated countries from western and eastern contexts, where mental health,

education, and cultural constructs may differ, which could increase heterogeneity. However,
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given the small evidence base, sensitivity analyses around study demographics were not
possible. Study heterogeneity, including design, HMD, IVR content, outcome measures, and
comparator groups, alongside the varied study quality and inconsistent reporting of data, led
to the meta-analytic findings being exploratory. It also made it difficult to make causal

conclusions regarding the effectiveness of [IVR mental health educational tools.

Given the novelty of the empirical study and the desire to reach statistical power, a
single-arm pre-post experimental design was employed. Whilst this was essential to assess
the sensitivity of the VRSP intervention on stigma-related outcomes and to know whether
progression to randomised controlled trials (RCTs) was indicated, it has its limitations.
Primarily, the lack of comparator conditions in this study, and similar studies within the
systematic review, make it difficult to assess whether IVR is more effective than non-
immersive or more traditional training approaches. Whilst this is anticipated given the
novelty of the research area, the rapid pace of technological development in IVR, whilst

positive, presents an ongoing challenge for producing comparable empirical research.

Lastly, previous VRSP research has largely focused on single healthcare cohorts, such
as medical or psychology students. The empirical study sought to advance this by recruiting
students across multiple healthcare disciplines. Although exploratory subgroup analyses
suggested comparable effects across disciplines, it is recognised that these were
underpowered and should be interpreted with caution. The exclusion criteria implemented in
I'VR studies also limit our understanding of how IVR interventions function across different
populations. Thus, the impact of [IVR mental health education on other relevant groups
remains unclear, including students enrolled in mental health courses, HCPs, and HCPs who
trained outside of the UK. More broadly, certain populations are routinely excluded from

IVR research and training due to health-related concerns (e.g. risk of seizures) and

99



accessibility barriers (e.g. visual or audio impairments). This further restricts the
generalisability of findings, alongside raising questions regarding equity of access in

emerging educational technology.

Clinical Implications

This thesis has several important clinical implications for IVR mental health
education and training across healthcare professions. Firstly, research highlights the varied
potential of IVR as an exposure-based educational tool within a range of mental health
contexts, with promising effects for its ability to simulate interpersonal contact in a safe and
widely accepted way. This is particularly valuable for disciplines where exposure to mental
health populations and settings may otherwise occur later in training or inconsistently across
their training and work, limiting their contact with people experiencing mental health
difficulties. This has particular relevance within psychology education, where out of the 157
universities offering undergraduate psychology degrees, only 36 offer a placement year
(Complete University Guide Limited, 2026). IVR may therefore function as a preparatory
education tool, with particular benefits in supporting learners prior to clinical placements or

workforce entry.

Another central implication is that IVR can provide controlled, standardised, and
reproducible training opportunities and assessments. Role-plays and objective structured
clinical examinations (OSCEs) are commonly used within healthcare courses and are
increasingly being incorporated into clinical psychology training (Gibbs, 2019; Yap et al.,
2021). Whilst they are considered valuable learning experiences, they require significant
resources, making it difficult to facilitate to large cohorts, as well as facing challenges around
inconsistent feedback and student anxiety (Roberts et al., 2017, 2021; Rogers et al., 2022). As

seen in the systematic review, IVR can offer an alternative approach that allows for
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assessment skill rehearsal and OSCEs in a more controlled, standardised, and repeatable
manner, which may be more accepted by students in comparison to actors or classmates (Graf

et al., 2024).

In addition, embodied first-person perspective IVR shows promise as a tool for
reducing mental health stigma by increasing empathy and continuum beliefs, whilst reducing
stigmatising attitudes and desire for social distance. This is important given the impact stigma
can have on employment, education, relationships, and health within stigmatised groups, such
as individuals with psychosis (Crestois et al., 2025; Kane et al., 2019; Kinson et al., 2018;
WHO, 2022). Moreover, targeting empathy is clinically relevant given the evidence of ethical
erosion seen within healthcare professions (Chen et al., 2012; Winter et al., 2023). A decline
in empathy has also been observed in Psychologists, leading to compassion fatigue, resulting
in a recognition for more continued professional development training and resources to
reduce this impact (Stevens & Al-Abbadey, 2024). Integrating I[VR into training may
therefore support the maintenance of empathy within the workforce, which has the potential
to positively influence therapeutic relationships, treatment, clinical competence, and patient

satisfaction (Elliott et al., 2011; Ruffalo et al., 2024; Walsh et al., 2019).

Nevertheless, careful consideration is required in the design and implementation of
I'VR to avoid the risk of inadvertently increasing stigma (Kalyanaraman et al., 2010; Zare-
Bidaki et al., 2022). At present, this involves delivering [VR mental health training in
conjunction with additional education until adequately powered trials are completed and
more robust conclusions can be draw regarding the causal effects. Additionally, structured
debriefs and reflections may be required following IVR training to enhance educational

benefits while minimising the risk of increased stigma.
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Clinical Psychologists are specifically well positioned to guide the ethical and
effective integration of IVR into their training programmes by promoting experiential
learning through reflective practice and formulation-based understanding post-exposure.
Psychologists are also equipped to ensure psychological safety following IVR training, given
how the nature of the content has the potential to be hard hitting for learners. However, as
highlighted in the systematic review, the field of psychology has been comparatively slower
to integrate and evaluate IVR mental health training, when contrasted to other healthcare
disciplines, such as nursing or medicine, where VR-based training has already been adopted
and embedded within curricula (Jiang et al., 2022; Lie et al., 2023; Philip &

Savundranayagam, 2025).

Whilst considerations have been identified regarding the implementation of IVR, such
as initial start-up costs and licensing fees (Hiley et al., 2024), they are increasingly mitigated
by the growing expansion of IVR infrastructure within healthcare and educational settings.
They are further supported by broader UK healthcare priorities, including the NHS 10-year
plan and emerging national initiatives regarding digital innovation and extended reality in
mental health contexts (NHS England, 2023; UK Government, 2025; UK Research and
Innovation, 2026). Moreover, as the development and infrastructure of IVR becomes more
accessible, research and training can advance to lower-income countries, allowing further

comparisons and global mental health training.

It is also important to consider future developments within IVR. Many of the barriers
currently present in [IVR education and its incorporation into the field of psychology, such as
communication difficulties and reliance on predetermined scripts, may be reduced through

advances in artificial intelligence (AI). Recent developments have already demonstrated the
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feasibility and acceptability of generative Al-driven virtual patients capable of dynamic

interactions with learners, but it is recognised this is still in its infancy (Jiang et al., 2026).

Furthermore, Al may facilitate the generation of increasingly realistic virtual
environments and avatars. Combined with advances in display resolution, motion tracking,
and spatial audio, future IVR experiences may approach a level of realism that is difficult to
distinguish from real-world interactions. While such developments may enhance educational
authenticity, they may also raise ethical considerations regarding the potential for
psychological harm, particularly when simulations involve distressing content, such as those
designed to replicate psychotic symptoms. This is something that should be monitored as IVR
technologies continue to evolve, especially because historically the literature has focused on
physical adverse effects, such as cybersickness. Given that psychological harm is
infrequently reported across studies, clinical psychologists may have an important role in
developing theoretical models and risk assessment frameworks to better understand, identify,

and mitigate psychological harm associated with increasingly immersive VR technologies.

Directions for Future Research

In order to continue to develop the evidence base, future research should prioritise
adequately powered longitudinal RCTs to gain a greater understanding of the effectiveness of
IVR mental health education compared to alternative VR or traditional education approaches.
In addition to comparators, mediators could be explored, such as presence, embodiment,
interaction, realism, and level of perspective-taking. This will provide insight into which
mechanisms of IVR enhance mental health learning to produce more effective training
packages. Moreover, longitudinal studies will establish the durability and long-term impact of
IVR mental health training, establishing how frequently IVR would need to be implemented

into healthcare curriculum and training, and whether it translates to clinical behaviour. This
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advancement is necessary given the consensus that IVR is an acceptable and safe mental

health education tool.

In addition to the IVR systems, clearer transparency and standardised reporting is
required within studies, acknowledging the design, content, HMD, and adverse effects. This
will support the expansion of the field and allow for easier comparisons between studies.
Moreover, in the development of IVR mental health educational training, ethical
considerations, such as the psychological safety of learners, should be at the forefront. [VR
designs should be trauma-informed, and the content carefully considered alongside patient
and public involvement in order to not significantly increase emotional distress and

inadvertently increase stigma towards mental health populations.

Lastly, it would be informative to advance the research to other populations, such as
those within the NHS or charitable sectors, as well as those who trained outside the UK and
members of the general public caring for people with mental health conditions. Whilst the
accessibility of IVR has rapidly increased with HMDs, advancements should be made to
increase access for populations with visual or hearing impairments, as well as considering the

impact on the learning needs of neurodivergent populations.

Conclusion

In conclusion this thesis portfolio demonstrates the promising application of IVR as a
mental health education tool for HCPs and students, with particular promise in its application
as a virtual contact-based destigmatisation tool. Despite the heterogeneity amongst the
research, IVR was consistently reported to be a safe and acceptable educational tool within
this field. However, it is recognised that it should be utilised in conjunction with traditional
educational approaches whilst the evidence base continues to develop, and more robust

conclusions can be drawn regarding its effectiveness. Future research should focus on
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adequately powered longitudinal RCTs with multiple comparator conditions to further
develop the field and gain an understanding of the effectiveness and long-term educational
impact of IVR within mental health contexts. Advancing the evidence base in this way will
help determine how and when IVR mental health training should be implemented within

educational training, alongside continued professional development.
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Appendices
Appendix A

Glossary of Key Extended Reality Terms

Term Definition

360° Video Immersive media created using cameras that capture the real-world in
all directions.

Augmented Reality Technology that overlays computer-generated content (e.g. images or

(AR) objects) onto the real-world environment, enhancing rather than
replacing the physical world.

Embodiment The experience of adopting a virtual body (avatar) as if it were your
own.

Extended Reality An umbrella term used to encompass technology that blend or simulate

(XR) virtual and physical environments, including augmented reality, virtual

Head-Mounted
Displays (HMDs)

Immersion

Immersive Virtual
Reality (IVR)
Interactivity

Mixed Reality (MR)

Presence

Virtual Reality (VR)

reality, and mixed reality.

A wearable headset with the means to display or project virtual
environments. Typically include motion sensors to track users’ head,
and used alongside headphones, controllers, or haptic gloves to
enhance interaction and sensory feedback.

The ability to immerse users within the virtual world, ranging from
non-immersive (e.g. computer screens) to fully immersive (e.g. head-
mounted displays).

A form of virtual reality delivered through immersive hardware (e.g.
head-mounted displays), isolating users from the physical world.

The degree to which users can interact with the virtual environment,
ranging from passive to active interaction.

Technology where physical and virtual elements coexist and interact in
real time, enabling a dynamic integration between them both.

The extent to which an environment, person, or object appears to the
users as existing in the same world as them.

A computer-generated or 360° video-based simulated environment that
aims to replicate and replace the real physical world.
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Appendix B

Systematic Review Journal Guidelines

Author Instructions for International Review of Psychiatry - Taylor & Francis
Structure

Title page; abstract; keywords; introduction, materials and methods, results, discussion;
acknowledgements; declaration of interest statement; references; appendices (as appropriate);
table(s) with caption(s) on individual pages); figures; figure captions (as a list).

Word limits

No word limit but include word count for your paper. The word limit includes everything (i.e.
abstract, tables, references).

Format-Free submission

Authors may submit their paper in any scholarly format or layout. Figures and tables can be
placed within the text or submitted as separate documents. References can be in any style or
format, so long as a consistent scholarly citation format is applied.

Author details

Include full name and affiliation of all authors on the cover page. Where available, include
ORCiDs. One author needs to be identified as the corresponding author, with their email
address displayed. Authors’ affiliations are the affiliations where the research was conducted.

Abstract
The abstract should be unstructured and up to 200 words, with 3-5 keywords.
Funding details

Supply all details required by your funding and grant-awarding bodies as follows: This work
was supported by the [Funding Agency] under Grant [number xxxx].

Disclosure statement

This is to acknowledge any financial or non-financial interest that has arisen from the direct
application of your research. If nothing to declare, state this within the article. Suggested
wording: The authors report there are no competing interests to declare.

Full guidance

https://www-tandfonline-

com.uea.idm.oclc.org/action/authorSubmission?show=instructions&journalCode=1irp20
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Appendix C

Mixed Methods Appraisal Tool (MMAT)

Responses
Yes | No | Can’ttell | Comments

Category of study
designs

Methodological quality criteria

Screening questions S1. Are there clear research questions?
(for all types) S2. Do the collected data allow to address the research questions?
Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can’t tell’ to one or both screening questions.

1. Qualitative 1.1. Is the qualitative approach appropriate to answer the research question?

1.2. Are the qualitative data collection methods adequate to address the research question?

1.3. Are the findings adequately derived from the data?

1.4. Is the interpretation of results sufficiently substantiated by data?

1.5. Is there coherence between qualitative data sources, collection, analysis and interpretation?

2. Quantitative 2.1. Is randomization appropriately performed?

randomized controlled 2.2. Are the groups comparable at baseline?

trials 2.3. Are there complete outcome data?

2.4. Are outcome assessors blinded to the intervention provided?
2.5 Did the participants adhere to the assigned intervention?

3. Quantitative non- 3.1. Are the participants representative of the target population?

randomized 3.2. Are measurements appropriate regarding both the outcome and intervention (or exposure)?
3.3. Are there complete outcome data?

3.4. Are the confounders accounted for in the design and analysis?

3.5. During the study period, is the intervention administered (or exposure occurred) as intended?

4. Quantitative 4.1. Is the sampling strategy relevant to address the research question?
descriptive 4.2. Is the sample representative of the target population?

4.3. Are the measurements appropriate?

4.4. Is the risk of nonresponse bias low?

4.5. Is the statistical analysis appropriate to answer the research question?

5. Mixed methods 5.1. Is there an adequate rationale for using a mixed methods design to address the research question?

5.2. Are the different components of the study effectively integrated to answer the research question?

5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted?

5.4. Are divergences and inconsistencies between quantitative and qualitative results adequately addressed?

5.5. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?

From Hong, Q. N., Pluye, P., Fabregues, S., Bartlett, G., Boardman, F., Cargo, M., Dagenais, P., Gagnon, M. P., Griffiths, F., Nicolau, B.,
O’Cathain, A., Rousseau, M. C., & Vedel, L. (2018). Mixed Methods Appraisal Tool (MMAT) version 2018 user guide. Canadian Intellectual
Property Office, Industry Canada. http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT 2018 criteria-
manual 2018-08-01 ENG.pdf
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Appendix D

Empirical Research Study Journal Guidelines

Author Instructions for Psychosis - Taylor & Francis
Structure

Title page; abstract; keywords; introduction, materials and methods, results, discussion;
acknowledgements; declaration of interest statement; references; appendices (as appropriate);
table(s) with caption(s) on individual pages); figures; figure captions (as a list).

Word limits

Include word count for your paper. The word limit includes everything (i.e. abstract, tables,
references). Maximum word length for a research article is 6000 words.

Format-Free submission

Authors may submit their paper in any scholarly format or layout. Figures and tables can be
placed within the text or submitted as separate documents. References can be in any style or
format, so long as a consistent scholarly citation format is applied.

Author details

Include full name and affiliation of all authors on the cover page. Where available, include
ORCiDs. One author needs to be identified as the corresponding author, with their email
address displayed. Authors’ affiliations are the affiliations where the research was conducted.

Abstract

Structured abstract (background, methods, results, discussion) of 200 words, with 5-6
keywords.

Funding details

Supply all details required by your funding and grant-awarding bodies as follows: This work
was supported by the [Funding Agency] under Grant [number xxxx].

Disclosure statement

This is to acknowledge any financial or non-financial interest that has arisen from the direct
application of your research. If nothing to declare, state this within the article. Suggested
wording: The authors report there are no competing interests to declare.

Full guidance

https://www-tandfonline-

com.uea.idm.oclc.org/action/authorSubmission?show=instructions&journalCode=rpsy20
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Appendix E

Ethical Approval

University of East Anglia

Study title: Can Virtual Reality Reduce Psychosis Stigma? An Evaluation of a Virtual
Reality Simulation on Healthcare Students’ Stigma Towards People Living with Psychosis

Application ID: ETH2526-0070 (significant amendments)
Dear Stephanie,

Your amendment to your study was considered on 18th August 2025 by the FMH S-REC
(Faculty of Medicine and Health Sciences Research Ethics Subcommittee).

The decision is: approved.
This approval will expire on 14th September 2026.

Please note that your project is granted ethics approval only for the length of time
identified above. Any extension to a project must obtain ethics approval by the FMH S-
REC (Faculty of Medicine and Health Sciences Research Ethics Subcommittee) before
continuing.

It is a requirement of this ethics approval that you should report any adverse events which
occur during your project to the FMH S-REC (Faculty of Medicine and Health Sciences
Research Ethics Subcommittee) as soon as possible. An adverse event is one which was
not anticipated in the research design, and which could potentially cause risk or harm to
the participants or the researcher, or which reveals potential risks in the treatment under
evaluation. For research involving animals, it may be the unintended death of an animal
after trapping or carrying out a procedure.

Any amendments to your submitted project in terms of design, sample, data collection,
focus etc. should be notified to the FMH S-REC (Faculty of Medicine and Health Sciences
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Research Ethics Subcommittee) in advance to ensure ethical compliance. If the
amendments are substantial a new application may be required.

Please can you send your report once your project is completed to SIRG
(student.survey.request@uea.ac.uk).

Approval by the FMH S-REC (Faculty of Medicine and Health Sciences Research Ethics
Subcommittee) should not be taken as evidence that your study is compliant with the UK
General Data Protection Regulation (UK GDPR) and the Data Protection Act 2018. If you
need guidance on how to make your study UK GDPR compliant, please contact the UEA
Data Protection Officer (dataprotection @uea.ac.uk).

Please can you send your report once your project is completed to the FMH S-REC
(fmh.ethics@uea.ac.uk).

| would like to wish you every success with your project.

On behalf of the FMH S-REC (Faculty of Medicine and Health Sciences Research Ethics
Subcommittee)

Yours sincerely,

Dr Paul Linsley
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Appendix F

Electronic Patient Information Sheet

(LA

Univarsity of East Arglia
Stephanie Stubbs Usiversily of East Arglia
z Tl ; Neewich Rescsrch Park
Trainee Clinical Psychologist iy
Usited Kingdom

Version 3.0, Nov 2024
Ersail: sootebbaiives. acuk
Web: www.uesacuk

Participant Information Sheet
Virtual Reality Simulation of Psychosis in Healthcare Students

Thank you for taking the time to consider taking part in this study. This research is being carried out
as part of a Doctorate thesis in Clinical Psychology at the University of East Anglia.

1. What is the purpose of the research?

You are invited to take part in a rescarch study exploring how virtual reality (VR) can be used as an
educational tool for healthcare students to provide a sensory experience of what it might be like to
live with psychosis and experience symptoms, such as hallucinations.

This participant information sheet tells you about the research study. Knowing what is involved will
help you decide if you want to take part. Please read this sheet carefully and ask questions about
anything that you do not understand or want to know more about.

2. Why have I been invited?

If you are currently studying in a healthcare course at UEA (c.g., medical, nursing, paramedics) you
have specifically been invited to participate because you may work with people with psychosis
either now or in the future.

Unfortunately, you cannot partake in this study if:

* You are enrolled on a mental healthcare course (e.g., psychology, mental health nursing)

* You have had significant psychiatry or psychosis training (e.g., at work, rescarch, or uni.
This does not include having had lectures or a module on psychiatry or psychosis)

* You or your close relatives (e.g., parents and siblings) have had a history of psychotic
disorder

*  You have health concerns that would impact your ability to use a virtual reality headset
(c.g., vertigo, epilepsy, susceptibility to headaches, head/facial injury, hearing or visual
impairments).

*  You have previously engaged in VR simulation of psychosis rescarch

3. What will the study involve for me?

o If you agree to take part, you will be asked some questions to ensure you are cligible for the
study. You will then be asked to provide your unidentifiable UEA email address and you
will be assigned a participant ID number and sent a link to a website where you can choose a
date and time to complete the VR intervention in a selected room at UEA.

¢ During this appointment, you will be informed about how to use the VR simulation. The
simulation is a 360-degree video where you will experience a fictional jouney of someone
with psychosis accessing community services. The simulation will portray audio and visual
hallucinations, as well as symptoms of paranoia and delusions. The simulation will last
around 12 minutes.
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e Before and after the simulation, you will be asked to answer questions about people with
psychosis. In total, the session should take around 30-40 minutes, including the VR
experience. One rescarcher will remain with you in case any problems arise. Additionally,
you have the right to withdraw at any time during the surveys and/or simulation, as well as
being in control of removing the VR headset.

o If you wish, at the end of the study. you can select whether you would like to receive a
summary of the rescarch once it has been completed. You will also have the opportunity
to enter a prize draw with the opportunity to win one of three gift vouchers valued at
£20.

4. Do I have to be in the study?

No, this study is completely voluntary, and you do not have to take part. Your decision whether to
participate will not affect your current or future relationship with the rescarchers or anyone else at
the University of East Anglia, and it will not affect your progress on your course. You also have the
night to withdraw without needing to provide a reason up until the point the data is scored as at this
point the data is not identifiable.

5. Are there any risks associated with being in the study?

Whilst most people do not have any risks from using virtual reality headsets, some risks may
include disorientation, nausea, blurry vision, mild temporary changes to auditory perception and
accepting reality, and psychological distress. If these side effects do occur, they are usually mild
and settle quickly after removing the headset. People with increased risk have been excluded from
this study for their safety.

Should you experience any discomfort during the simulation, please let a member of the research
team know immediately. They will be able to offer additional support.

6. Are there any benefits associated with being in the study?

This study provides healthcare students with a virtual *first-hand" experience of psychosis
symptoms which may help you in the future when working in healthcare settings. These studies are
essential to see whether VR is an effective teaching method for students.

7. What will happen to information about me that is collected during the study?

The information collected from this study will be analysed and the findings will be written up and
submitted as part of a doctoral thesis in Clinical Psychology (UEA). The information will be stored
securely, and your identity will be kept strictly confidential, except as required by law. Any
identifiable information, such as your email address will be stored separately and securely, and only
accessible to members of the research team. Study findings may be published and be used for other
scholarly and educational purposes such as in teaching or conferences, but you will not be identified
if you decide to participate in this study. The data will be kept for at least 10 years beyond the last
date the data were used. After the 10 years, a member of the research team will securely delete the
data.

Your personal data and information will only be used as outlined in this Participant Information
Sheet, unless you consent otherwise. Data management will follow the Data Protection Act 2018
(DPA 2018) and UK General Data Protection Regulation (UK GDPR), and the University of East

Anglia's Research Data Management Policy.

8. What if I would like further information about the study?
If you have any questions, concerns or would like to know more about the study or the results,
please feel free to contact me using the following details:

Application [D: ETH2425-0942
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o Stephanie Stubbs (Trainee Clinical Psychologist, Primary Researcher)
Email: s stubbs@ueca.ac.uk.

Alternatively, please feel free to contact my supervisors:
« Dr Adrian Leddy (Primary Research Supervisor and Clinical Associate Professor in Clinical
Psychology) Email: aleddy@ueca.ac uk.

« Dr Jordan Tsigarides (Secondary Research Supervisor, VR Faculty Lead for Postgraduate
Education, Norfolk and Norwich University Hospital, and Doctoral Research Fellow, UEA)
Email: j.tsigandes/@ueca.ac.uk.

If you have any concerns or wish to make a complaint to someone independent from the study,
please contact a member of the course:
« Dr Peter Beazley (Deputy Programme Director for UEA Clinical Psychology Doctorate
Programme). Email: p beazley@uea.ac.uk.

9. Who is organising, funding and reviewing this study?

This study is organised and funded by the Doctoral Programme in Clinical Psychology at the UEA.
To protect your safety, rights, wellbeing and dignity, all research in the UEA reviewed by a
Research Ethics Body. This rescarch was approved by the UEA Faculty of Medicine and Health
Sciences Research Ethics Committee on the 8 November 2024 (Application ID: ETH2425-0942).

10. OK, I want to take part — what do I do next?
If you want to take part, please click next to complete the initial screening questionnaire.
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Appendix G

Initial Screening Questionnaire

Stephanie Stubbs
Trainee Clinical Psychologist

Varsion 3.0, Nov 2024

Initial Screening Questionnaire

[ E\
Unimarsiycf East Angha

University of East Arglia
Norwich Research Park
Norwach NR4 7T)
United Kingdom

Email: 5. stubbs@uea.ac.uk

Web: www.ucaacuk

Virtual Reality Simulation of Psychosis on Healthcare Students

For participant safety and research protocols, the following exclusion criteria has been

developed. In order to be considered for the study, please confirm whether you have:

A history of a psychotic disorder

A close relative with a history of a psychotic disorder

Received significant psychosis training (e.g., work, research,
Or unil such as a health degree. This does not include having
Had lectures or a module on psychiatry or psychosis)

Current chronic headaches, seizures, vertigo, or other medical
conditions that would be affected by flashing lights and/or
viewing screens

Current significant hearing or visual impairment that may affect YES

the use of a VR system

Current facial or head injury that may make the use ofa VR
headset uncomfortable or impractical

Taken part in any other VR simulation of psychosis research

YES

YES

YES

YES

YES

O NO O
O NO O
() NO O
O NO O
O NO O
O NO O
O NO O
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Appendix H

Consent Form

633

Uaiversity of East Anglia

Staphanie Stubbs University of East Anglia

Trainee Clinical Psychologist :m: :;n;;:n Park
United Kingdom

Vearsion 3.0, Nov 2024

Email: s.stubbs@uea.ac.uk
Web: www.ucaacuk

Virtual Reality Simulation of Psychosis in Healthcare Students
Consent Form

In giving my consent, | state that:

.

| understand the purpose of the study, what | will be asked to do, and any
risks/benefits involved.

| have read the Participant Information Sheet, which | may keep, for my records, and
have been able to discuss my involvement in the study with the researchers if |
wished to do so.

The researchers have answered any guestions that | had about the study and | am
happy with the answers.

| understand that being in this study is completely voluntary and | do not have to take
part. My decision whether to be in the study will not affect my relationship with the
researchers or anyone else at the University of East Anglia now or in the future.

| understand that | can withdraw from the research study at any time during the
survey and VR simulation. However, following this, | will not be able to withdraw my
data.

| understand that the results of this study will be used in the way described in the
information sheet.

| understand that personal information about me that is collected over the course of
this project will be stored securely and will only be used for purposes that | have
agreed to. | understand that information about me will only be told to others with my
permission, except as required by law.

| understand my data will be used anonymously for the research project

Having read the information, do you consent to participate in this research project?

| consent O
| do not consent a

If you agree to take partin this study please provide your unidentifiable UEA email
address below. This will allow you to take part in the next stages of the study.

The address should appear in the format: 3 letters 2 numbers 3 letters@uea.ac.uk

For example abc24xya@uea.ac.uk
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Appendix I

Empirical Study Measures

This appendix shows the demographic survey developed by the research team,
followed by the Attribution Questionnaire, Continuum Beliefs Questionnaire - Revised,
Adapted Social Distance Scale, and Cybersickness in Virtual Reality Questionnaire (CSQ-
VR). The Social Distance Scale (Link et al., 1987) was originally developed using a vignette
featuring ‘Jim Johnson’, who was hospitalised in a ‘mental hospital’. Participants rate their
willingness to engage with ‘Jim’ across different social situations. The adapted version used
by the research team replaced ‘Jim Johnson’ with ‘someone with psychosis’ to ensure
relevance while maintaining the scale integrity. Similar adaptions are made throughout the
literature. The Jefferson Empathy Scale for Healthcare Professional Students (JSE-HPS) is

not included in the appendices due to copyright laws.

Demographic Survey

The purpose of this survey is to gather demographic and background information from
people partaking in this study. This allows us to analyse the data according to
subgroups to further understand the outcomes of the study.

This information will be kept strictly confidential and only used for the study, with no
dissemination to third parties. It will be stored securely with only the research team
having access.

1. Gender identity

[l Female

[l Male

[l Non-binary/Genderqueer
[1 Other:

[l Prefernotto say

2. Age
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3. Race and ethnicity

0

I I I B

White / Caucasian
Asian / Asian British
Black / Black British / Caribbean / African
Mixed or multiple ethnic groups
Other ethnic group (please state):

Prefer not to say

4. University course and year of study

5. Have you had any previously experience of using virtual reality simulation

training?

U
U

If YES please state (e.g., when? Where? What type of training?)

Yes
No

6. Have you had any previous contact or experience working with people with lived
experience of psychosis?

U
U

If YES please state (e.g., where? Length of work/contact?, job role)

Yes
No

7. How did you hear about the study?

U
U
U
U
U

Word of mouth
Email advert
Social media

In person advert
Other

If other please specify:
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Attribution Questionnaire (AQ-27)

PLEASE READ THE FOLLOWING STATEMENT ABOUT HARRY:
Harry is a 30-year-old single man with schizophrenia. Sometimes he hears voices and
becomes upset. He lives alone in an apartment and works as a clerk at a large law firm.

He had been hospitalized six times because of his illness.

NOW ANSWER EACH OF THE FOLLOWING QUESTIONS ABOUT HARRY.
CIRCLE THE NUMBER OF THE BEST ANSWER TO EACH QUESTION.

1. lwould feel aggravated by Harry.
1 2 3 4 5 6 7 8 9

not at all very much

2. lwould feel unsafe around Harry.

1 2 3 4 5 6 7 8 9

no, not at all yes, very much

3. Harry would terrify me.
1 2 3 4 5 6 7 8 9

not at all very much

4. How angry would you feel at Harry?

1 2 3 4 5 6 7 8 9

not at all very much

5. Iflwere in charge of Harry’s treatment, | would require him to take his
medication.
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1 2 3 4 5 6 7 8 9

not at all very much

6. |think Harry poses arisk to his neighbours unless he is hospitalized.
1 2 3 4 5 6 7 8 9

none at all very much

7. Iflwere an employer, | would interview Harry for a job.
1 2 3 4 5 6 7 8 9

not likely very likely

8. lwould be willing to talk to Harry about his problems.
1 2 3 4 5 6 7 8 9

not at all very much

9. lwould feel pity for Harry.
1 2 3 4 5 6 7 8 9

none at all very much

10. I would think that it was Harry’s own fault that he is in the present condition.

1 2 3 4 5 6 7 8 9

no, not at all yes, absolutely so

11. How controllable, do you think, is the cause of Harry’s present condition?

1 2 3 4 5 6 7 8 9
not at all under completely under
personal control personal control
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12. How irritated would you feel by Harry?
1 2 3 4 5 6 7 8 9

not at all very much

13. How dangerous would you feel Harry is?
1 2 3 4 5 6 7 8 9

not at all very much

14. How much do you agree that Harry should be forced into treatment with his
doctor even if he does not want to?

1 2 3 4 5 6 7 8 9

not at all very much

15. [ think it would be best for Harry’s community if he were put away in a psychiatric

hospital.
1 2 3 4 5 6 7 8 9
not at all very much

16. 1 would share a car pool with Harry every day.

1 2 3 4 5 6 7 8 9

not likely very much likely

17.How much do you think an asylum, where Harry can be kept away from his
neighbours, is the best place for him?

1 2 3 4 5 6 7 8 9

not at all very much
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18. 1 would feel threatened by Harry.

1 2 3 4 5 6 7 8 9

no, not at all yes, very much

19. How scared of Harry would you feel?
1 2 3 4 5 6 7 8 9

not at all very much

20. How likely is it that you would help Harry?

1 2 3 4 5 6 7 8 9
definitely definitely
would not help would help

20. How certain would you feel that you would help Harry?
1 2 3 4 5 6 7 8 9

not at all certain absolutely certain

22. How much sympathy would you feel for Harry?
1 2 3 4 5 6 7 8 9

none at all very much

23. How responsible, do you think, is Harry for his present condition?

1 2 3 4 5 6 7 8 9
not at all very much
responsible responsible
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24. How frightened of Harry would you feel?

1 2 3 4 5 6 7 8 9

not at all very much

25. If lwere in charge of Harry’s treatment, | would force him to live in a group home.

1 2 3 4 5 6 7 8 9

not at all very much

26. If | were a landlord, | probably would rent an apartment to Harry.

1 2 3 4 5 6 7 8 9

not likely very likely

27. How much concern would you feel for Harry?

1 2 3 4 5 6 7 8 9

none at all very much

Continuum Beliefs Questionnaire — Revised
9-item version

1. People who have singular hallucinations or delusional thoughts are not
necessarily mentally ill
Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

2. The transition between normal and delusional thinking is fluent.

Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)
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. Hearing voices may have a solacing or protecting function under certain

circumstances.
Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

. Anyone can experience hallucinations now and again.

Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

. Under stress everyone may develop delusional thoughts.

Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

. People who hear voices are in definite need of psychiatric treatment.

Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

. Somebody, who thinks that he/she is being persecuted, is generally mentally ill.

Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

. Only mentally ill people have paranoid thoughts.

Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

. Only severely disordered people develop hallucinations.

Fully disagree (1), disagree (2), slightly disagree (3), impartial (4) slightly agree
(5), agree (6), fully agree (7)

150



Adapted Social Distance Scale (SDS)

1. Would you be willing to sublet a room in your home to someone with psychosis?

Definitely willing (1), willing (2), unwilling (3), definitely unwilling (4)

2. Would you be willing to work on the same job as someone with psychosis?

Definitely willing (1), willing (2), unwilling (3), definitely unwilling (4)

3. Would you be willing to have someone with psychosis as a neighbour?

Definitely willing (1), willing (2), unwilling (3), definitely unwilling (4)

4. Would you be willing to entrust someone with psychosis with child care?

Definitely willing (1), willing (2), unwilling (3), definitely unwilling (4)

5. Would you be willing to have someone with psychosis marry into your family?

Definitely willing (1), willing (2), unwilling (3), definitely unwilling (4)

6. Would you be willing to have a common circle of friends with someone with
psychosis?

Definitely willing (1), willing (2), unwilling (3), definitely unwilling (4)

7. Would you be willing to recommend someone with psychosis for a job working
for a friend of yours?

Definitely willing (1), willing (2), unwilling (3), definitely unwilling (4)

Cybersickness in Virtual Reality Questionnaire (CSQ-VR)
A brief tool for evaluating the Virtual Reality Induced Symptoms and Effects (VRISE)

Please, from 1 to 7 choose the response that better corresponds to the presence and

intensity of the symptom.
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Nausea A: Do you experience nausea (e.g., stomach pain, acid reflux, or tension to

vomit)?

Absent feeling (1), very mild feeling (2), mild feeling (3), moderate feeling (4), intense

feeling (5), very intense feeling (6), extreme feeling (7)

Nausea B: Do you experience dizziness (e.g., light-headedness or spinning feeling)?

Absent feeling (1), very mild feeling (2), mild feeling (3), moderate feeling (4), intense

feeling (5), very intense feeling (6), extreme feeling (7)

Vestibular A: Do you experience disorientation (e.g., spatial confusion or vertigo)?

Absent feeling (1), very mild feeling (2), mild feeling (3), moderate feeling (4), intense

feeling (5), very intense feeling (6), extreme feeling (7)

Vestibular B: Do you experience postural instability (i.e., imbalance)?

Absent feeling (1), very mild feeling (2), mild feeling (3), moderate feeling (4), intense

feeling (5), very intense feeling (6), extreme feeling (7)

Oculomotor A: Do you experience a visually induced fatigue (e.g., feeling of tiredness of

sleepiness)?

Absent feeling (1), very mild feeling (2), mild feeling (3), moderate feeling (4), intense

feeling (5), very intense feeling (6), extreme feeling (7)

Oculomotor B: Do you experience a visually induced discomfort (e.g., eyestrain, blurred

vision, or headache)?

Absent feeling (1), very mild feeling (2), mild feeling (3), moderate feeling (4), intense

feeling (5), very intense feeling (6), extreme feeling (7)
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Appendix J

Psychosis Factsheet

Psychosis

“Psychosis is when people lose some contact with reality. This might involve
seeing or hearing things that other people cannot see or hear (hallucinations)
and believing things that are not actually true (delusions). It may also involve
confused (disordered) thinking and speaking.” (NHS, 2023)

I 3 main symptoms of psychosis:

1. Hallucinations - where a person sees, hears, feels, smells, or tastes things
that do not exist outside their mind but feel very real to the individual (e.g.,
hearing voices)

2. Delusions - holding strong beliefs that others do not hold (e.g., believing
there is a conspiracy to harm them)

3. Disordered thinking and speaking - quick thoughts and ideas, which can
make speech fast and confusing

These symptoms can cause severe distress and a change in behaviour. However,
sometimes people can have a positive relationship with theirsymptoms (e.g.,
hearing a comforting voice).

There are different types of psychotic
disorders (e.g., schizophrenia, bipolar Psychosis can be triggered by things,
disorder, drug-induced psychosis). such as trauma, stress, substance
misuse, medication side effects,
health conditions (e.g., brain tumour,

Approximately 1in 100 people in the dementia, head injury), childbirth.

UK have a psychotic disorder.

People with psychosis have a higher ;mmi::t;':l::;s alr::dlcztrlton, Lt
risk of self-harm and suicide. orep Ppor.
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Appendix K

Debrief Form

LEA

Universty of East Angla

Stephanie Stubbs University of East Anglia

. Norwich Research Park
Trainee Clinical Psychotogist Noewich NR4 7T)

United Kingdom
Veersion 4.0, Nov 2024

Emait gaoutbatuas acad
Web: yaew ussacul

Debrief Sheet
Thank you for taking your time to support this research!

What was the aim?

The aim of this study was to explore whether a virtual reality simulation of psychosis
could reduce stigma. This is often associated with this population. Stigma was
measured using questionnaires around empathy, attitudes towards people with
psychosis, and participants' desire for social distance from someone with psychosis.
Continuum beliefs were also explored, which is whether someone perceives symptoms
of psychosis to be on the same spectrum as everyday experiences.

Why is it important?

Virtual reality (VR) is still a relatively new training method that is starting to be used
within healthcare settings for training and treatments. We hope this research will
deepen our understanding of how we can support people with psychosis in healthcare
settings and broaden training opportunities for healthcare students, so they feel more
comfortable working with people with psychosis in the future.

How to withdraw data?
If you would like to withdraw your data, please let the researcher know now. You will not
be able to withdraw your data after your leave the study room.

What'’s next?

We thoroughly appreciate the time you have taken to complete the study. We would like
to show our appreciation by giving you the opportunity to enter a prize draw to win one
of three gift vouchers, valued at £20.

We also want to give the opportunity for you to receive a copy of the study's findings,
following the completion of the study.

Please note your email address will be kept separate from your survey responses. Your
data will remain anonymous.

Would you like to receive feedback about the overall results of this studf?l
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YES O NO O

Would you like to be entered into the prize draw to win one of three gift vouchers, valued
at £207?

YES O NO O

If you answered YES to either or both of these, please provide your UEA email address in
the numbers/letter format rather than your name, e.g., abc24xyz@uea.ac.uk :

Email:

If you have experienced any physical side effects as a result of taking part in this study,
then we recommend that you contact you GP or call 111 for further medical advice.

If you have experienced any psychological distress from taking part in this study, then
we encourage you to consider contacting one of the organisations listed below or reach
out to a supportive friend or family member for support. Again, if you experience
significant distress, we advise you contact your GP for further advice.

UEA Wellbeing Support Services

Open 9am-5pm, Monday to Friday

Location: The Street, UEA

Web: https://vwaww.uea.ac.uk/uea-life/student-support/wellbeing

The Samaritans

Available 24-hours a day

Call for Free: 116 123

Email: jo@samaritans.org

Letter: Freepost SAMARITANS LETTERS
Web: https://www.samaritans.org/

MIND - Mental Health Charity
Open 9am-6pm, Monday to Friday
Call MIND Infoline: 0300 123 3393
Web: https://www.mind.org.uk

Please do not hesitate to contact the research team if you wish to discuss any aspect of the
study further:
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* Stephanie Stubbs (Trainee Clinical Psychologist, Primary Researcher)
Email: s.stubbs@uea.ac.uk.

* DrAdrian Leddy (Primary Research Supervisor and Clinical Associate Professor in
Clinical Psychology) Email: a.leddy@uea.ac.uk.

* DrJordan Tsigarides (Secondary Research Supervisor, VR Faculty Lead for
Postgraduate Education, Norfolk and Norwich University Hospital, and Doctoral
Research Fellow, UEA) Email: | tsigarides@uea.ac.uk.

If you have any concerns or wish to make a complaint to someone independent from
the study, please contact a member of the course:
* Dr Peter Beazley (Deputy Programme Director for UEA Clinical Psychology
Doctorate Programme). Email: p.beazley@uea.ac.uk.
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Appendix L

Permission to use the JSE-HPS

Dear Stephanie and Dr. Leddy,

Thank you for your notes. With your agreement to all conditions stated in our previous emails, you have our permission to administer
the HPS- version of the JSE using your secure online platform for the single not-for-profit study that you described.

Please note that no one except TJU is authorized to provide permission to use the scale. Please do not share the attached files with
anyone not involved with this project. | have attached a copy of the scale, the User’s Guide and the scoring algorithm. In addition to
instructions for administering the JSE, the User Guide gives a detailed account of the creation of the JSE, its evolution and validity
studies, etc., written by Dr. Hojat. It also contains an extensive bibliography. If there is any further want to use the JSE in a future project,
permission must be requested before starting another project.

Using the JSE online will require you to copy the survey exactly as it appears, and copyright line, into the survey software or website you
are using. Then, you would send the secure link to the survey in an email to your participants to complete.

We wish you luck with your research! Please keep us informed of your progress.
Thank you and warm regards,

Jennifer DeSantis

Sr. Research Study Analyst

Asano-Gonnella Center for Research in Medical Education & Health Care
Thomas Jefferson University

1015 Walnut St., Suite 319

Philadelphia, PA 19107
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