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Introduction
This document has been developed to support a brief service evaluation of DR.VR™, a virtual reality
immersive intervention which is in use within Cwm Taf Morgannwg University Health Board
(CTMUHB).
In response to the COVID-19 pandemic, Dr Smalley and colleagues have been involved in developing
a strategy to support the mental health and well-being of NHS staff. Part of this work has involved
the deployment of 20 DR.VR™ headsets from Rescape to frontline medical and nursing staff across
the Royal Glamorgan and Prince Charles Hospitals.
The results of this evaluation will be used to inform local decision-making in relation to support
services for NHS staff during the COVID-19 pandemic. They will also inform next steps for deploying
DR.VR™ as part of a wider strategy of support as well as guide future research within this area.

Who is involved?
Dr Kim Smallman is a consultant with the Research Design and Conduct Service, South East Wales
and qualitative researcher within the Centre for Trials Research at Cardiff University. Dr Smallman
has provided support in the development of this evaluation, leading on the analysis and reporting
from this work.
Dr Michelle Smalley is a Clinical Psychologist working in two Intensive Care Units in CTMUHB.
Following the COVID-19 pandemic Dr Smalley’s remit expanded to provide psychological support for
ITU staff and wider teams within CTMUHB. Dr Smalley has been responsible for recruitment,
sampling and facilitating the use of DR.VR™ headsets within the UHB. Dr Smalley has provided input
into the development of the evaluation survey, literature review and theory informing the
intervention, as well as reviewing and editing the analysis and reporting from this work.
Matt Wordley is the Chief Executive Officer of Rescape Innovation. Rescape is pioneering the use of
immersive technologies in Healthcare to solve problems like pain and anxiety. Rescape’s team
modified the successful DR.VR™ system to be used by single users with a very simple user interface
using content designed for relaxation and breathing for use by individual NHS staff.
Kevin Moss is the Product Development Director at Rescape
Russ Morris is the Senior Platform Developer at Rescape and supported on this project by Arron
Burch
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Background
An outbreak of coronavirus disease 2019 (COVID-19) was confirmed in the Hubei province, China in
December 2019 (Chen, et al., 2020). As the severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) continued to spread internationally, in January 2020 the World Health Organisation declared
the outbreak a public health emergency of international concern (Adams & Walls, 2020). By the
11th March 2020, COVID-19 was declared a pandemic and as of 29th May 2020, there has been over
5.5 million confirmed cases worldwide with 357, 688 deaths globally (WHO, 2020). The UK
responded by initiating lockdown and social distancing measures effective from the end of March
2020.
Early papers and views published in response to the pandemic have highlighted a concern for the
mental health and well-being of frontline medical workers. There has been a palpable concern
around the burden of illness on healthcare capacity and the implications for staff facing a large scale
infectious public health incident (Adams & Walls, 2020) (Chen, et al., 2020). Without a current
vaccine, medical and care staff in a pandemic are at risk of infection and understandably anxious
about their own safety as well as that of their families (Cai, et al., 2020). Staff will likely encounter
extreme and altered working conditions and be asked to work in ways which open them up to
adverse effects impacting on their mental health (Greenberg, Docherty, Gnanapragasam, & Wessely,
2020). With rapidly growing numbers of cases and deaths associated with coronavirus disease, it is
reported that staff are experiencing psychological problems (Liu, et al., 2020). From a UK
perspective, the National Health Service (NHS), a provision already under strain, is now required to
respond to the global pandemic with staff being asked to deliver the best possible care in
unprecedented circumstances (Unadkt & Farquhar, 2020).

It is recognised that frontline workers in acute medicine experience high levels of mental ill health
(Carrieri, et al., 2018). Due to the traumatic nature of a pandemic it is very possible that there is a
higher risk of developing post-traumatic stress disorder (PTSD). However, research to date has been
inconsistent in the measures used to detect and report PTSD and other mental health conditions
(Bell & Wade, 2020). It is important to note that experiencing a trauma does not automatically
mean a person will develop PTSD. One study in frontline health workers during the 2003 outbreak
of severe acute respiratory syndrome (SARS) found that over half of participants experienced
psychological distress (Tam, Pang, Lam, & Chiu, 2004). Another study also found that clinical staff in
contact with infected patients and working in areas of outbreak communicated significantly higher
levels of anxiety (Koh, et al., 2005). Of the studies recently published looking at the impact to staff
wellbeing during the COVID-19 pandemic, a cross-sectional survey of health workers in Wuhan
found that just under a quarter reported symptoms associated with stress, depression, and anxiety.
Furthermore, less than a fifth experienced depression and around a third experienced symptoms of
PTSD (Zhu, et al., 2020). Although this impact is still substantial, the authors remark on the relatively
low rates in comparison to previous studies undertaken during the SARS outbreak in 2003, proposing
that learning from previous epidemics has resulted in timelier hospital administrative response and
thus mitigating the extent of psychological distress reported (Zhu, et al., 2020).
It is evident from the literature that frontline staff will be exposed to greater demands on their
capacity, experiencing higher levels of distress making them vulnerable to mental ill-health. The
mental health of clinical staff working in an epidemic and pandemic situation is more at risk if; they
are a nurse, where there is non-voluntary role assignment, they experience stigma from others, see
a colleague infected, or are having to quarantine themselves (Bell & Wade, 2020). Other associated
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factors pertinent to poorer mental health outcomes include the perceived risk of infection, patient
mortality, access to personal protective equipment (PPE) and clear guidance (Cai, et al., 2020).
Protective factors identified from these studies and analysis include social and occupational support,
good and effective infection control measures, having a sense of professional duty and acceptance
of risk, and having access to psychological support services (Bell & Wade, 2020) (Cai, et al., 2020).
Given the understanding around both risk and protective factors for clinical and health care staff, it
is also reported that that those most needing psychological support are least likely to seek it out
(Bell & Wade, 2020). Therefore, providing a trauma ready and easily accessible pro-active
psychological service to managers and staff is extremely important.

Rationale
There is growing interest in the potential use of immersive virtual reality (VR) in different clinical
settings. This advanced technology provides users with an immersive computer-generated 3dimensioanl experience and is showing promise in a number of ways. VR is being studied as an
intervention for distraction in areas of acute and chronic pain management (Li, Z., V.J, & Gold, 2011),
including burns and procedural pain (Hoffman, Chambers, Meyer, Arceneaux, & Russell, 2011),
(Retrouvey & Shahrokhi, 2015). VR has been used as an exposure intervention to reduce anxiety
associated with medical procedures, as well as in the treatment of phobias (Indovina, et al., 2018).
More recently research is examining the application of VR in the treatment of anxiety and mental
health disorders (Freeman, et al., 2017), (Carl, et al., 2019). Furthermore, a recent study within
CTMUHB explored the feasibility and potential benefits of VR for stress, anxiety as well as pain
management in an intensive care unit setting with staff, patients and their families. The results from
this work not only demonstrated the potential benefit for use with patients and their families, but
also highlighted the possibility to reduce the risk of burnout and stress in ICU staff (Lynch & Jones,
2020).
In response to the COVID-19 pandemic, CTMUHB initiated a Staff Emotional Wellbeing and Support
Plan. A key element of this strategy focuses on managing anticipatory anxiety by encouraging
managers to provide clear and regular updates, promote and model wellbeing conversations,
providing access to the ITU Clinical Psychologist, and delivering face-to-face support and guidance on
self-care. Building on previous success of DR.VR™ piloted within their ICU department and in
partnership with Rescape, an opportunity arose to extend the use of DR.VR™ with the deployment
of individual headsets to frontline medical staff. Although there is increasing evidence to support
the efficacy of VR in some clinical areas, research into the effectiveness of VR in reducing anxiety is
in its infancy (Eijlers, et al., 2019). Therefore, this evaluation sought to obtain an indication of
whether DR.VR™ is a useful aid to support the mental health and well-being of frontline NHS staff
during the COVID-19 pandemic.

Theoretical framework
There are significant gaps within the research and understanding on the application of VR in areas of
stress and anxiety (Freeman, et al., 2017). As such, there is uncertainty around hypothesised
mechanisms of action and the application of VR for the management of these conditions. A logic
model informed by the literature was therefore drafted to explore preliminary ideas and consider
the ways in which DR.VR™ might work as an intervention.
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Evidenced-based psychological treatments such as Cognitive Behavioural therapy and Dialectical
Behaviour therapy have a strong empirical basis for the treatment of psychological disorders such as
anxiety, depression, and PTSD. These talking therapies are psychoeducational in their approach and
encourage new learning and skills training. There are key elements of these psychological
treatments that are of particular interest and relevance to this evaluation, and include visualization,
distraction, mindfulness, relaxation and controlled breathing. In this evaluation, DR.VR™ is
configured to deliver a variety of distraction experiences and meditative spaces, and described in
figure 1. The immersive VR experiences can induce a sense of being fully present within a virtual
environment, diverting awareness and attention of the user through engaging different senses
simultaneously (Eijlers, et al., 2019). In a pilot of an intervention with mental health professionals
aimed at reducing burnout, participants were described as engaging in contemplative practices and
training that included mindfulness and meditation (Slayers, et al., 2011). There is good evidence
around practices such as meditation and diaphragmatic breathing for reducing stresses and anxiety.
Meditation is a technique that helps develop concentration and awareness producing a calming
effect (Paul, Elam, & Verhulst, 2007). Diaphragmatic breathing makes use of the diaphragm muscle
to increase efficiency of inhalation and exhalation and is reported to have benefits for both physical
and mental health (Chen, Huang, Chien, & Cheng, 2017); (Ma, et al., 2017).
Figure 1. Headset scenarios
5 x Distraction Therapy Experiences
• This is Wales: Tour around Wales and visit Conwy Castle, Portmeirion, Snowdon and many
more locations. The experience finishes on the pitch of the Principality Stadium before the
Wales v England 6 nations match. Hen Wlad Fy Nhadau
• A trip through a rain forest and highlights the importance of breathing
• Underwater Adventure: Follow Manta Rays and Turtles through underwater landscapes
and explore ship wrecks and coral reefs.
• Great West Way: Travel through Wiltshire experiencing the Roman Baths, Lacock Abbey,
Aylesbury Stones and more!
• Wildlife Safari: Meet Elephants, Giraffes, Lions and more animal friends on a trip from
pole to pole.
3 x Meditative Spaces
Each meditative space takes you through guided breathing exercises with visual support and
beautiful landscapes. Choose from Autumnal Forest, Winter Shades and Sunny Beach.
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Evaluation aim
To evaluate the use of DR.VR™ and obtain an indication as to whether the deployment and use of
individual headsets are a useful aid to support the mental health and well-being of frontline medical
staff.

Objectives
(1) To assess the acceptability of using DR.VR™ with frontline staff working during the COVID-19
pandemic
(2) To assess the use of DR.VR™ to provide a helpful distraction from current work conditions
(3) To assess the use of DR.VR™ to provide stress relief from work for frontline workers
(4) To assess the use of DR.VR™ to help with anxiety that may be experienced by frontline
workers

Design
The evaluation employed a cross-sectional survey consisting of closed and open questions. The
survey was anonymous and asked for participants’ professional role only and no other demographic
information. The survey was deployed via mobile text message with a link to the survey and asked
staff to respond to nine 10-point Likert-type scaled questions and two open text questions. It was
important that any feedback being gathered did not place an additional burden on staff already
under stress and that participation was brief but still enabled the collection of evaluation data.

Setting
The evaluation took place in the critical care units of two hospitals in CTMUHB; The Royal Glamorgan
Hospital and Prince Charles Hospital. One of these sites was identified as having previously been
involved in investigating the feasibility of using virtual reality (Lynch & Jones, 2020). Staff
participants were identified and approached by the lead psychologist and provided with an
information leaflet explaining the service evaluation. In order to facilitate the evaluation, headsets
were delivered and left with the lead psychologist for deployment.

Sample
Frontline staff were purposefully sampled and approached by the lead psychologist. Staff were
recruited from across two hospitals within CTMUHB and included ITU staff (n= 15) and staff drafted
into COIVD ITU working (n=6).1
Table 1. Sample breakdown by site
Royal Glamorgan
Prince Charles

12
9
21

1

One week into the evaluation a participant returned a headset as they were no longer using it, and this was
given to a new participant increasing the sample group size to 21
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Staff participation
The following table illustrates the diversity of staff taking part in the evaluation. It was important to
include a cross section of roles from ITU and those who have not traditionally worked within this
environment.
Table 2. Sample breakdown by role
Medic
ITU nurse
ITU health care support worker
Theatre nurse
Operating department practitioner
Theatre NA

3
11
1
2
3
1
21

Consent
Written informed consent was obtained prior to staff being provided with a headset. Each staff
member approached received an information leaflet about the evaluation that included information
on what would be involved as well as details on how their information would be used and managed
as part of the evaluation. Staff were asked to confirm their interest as well as agreement to
complete a brief online survey to provide feedback on their experience of using DR.VR™.

Ethical and regulatory considerations
Risks associated with the use of virtual reality and headsets was discussed within the team. The
literature revealed the use of VR to be low risk (Eijlers, et al., 2019); (Lynch & Jones, 2020). A
detailed information leaflet was produced highlighting the potential for mild motion sickness in
some users and the need for ensuring a safe environment when undertaking use. Approval to carry
out the evaluation was obtained from the Research and Development Department within CTMUHB
and the project was adopted by the Centre for Trials Research, Cardiff University.

Methods
The evaluation was developed using the following methods. A series of meetings between team
members were undertaken to establish (1) the safety of single-use headset including adaptations
and instructions for use, (2) the identification of suitable scenarios and content, and (3) defining the
design, aim and objectives of the evaluation.
The DR.VR™ system had been designed for use within a healthcare setting, where a member of the
care/clinical team would administer, control and monitor the user/patient experience via a tablet
connected through a 4G router to the VR headset. As proposed use would now be in a pandemic
setting, users would be required to self-administer the VR. Therefore an adaptation of the DR.VR™
platform was required. It was important to enable a user with no prior experience of VR and using a
VR headset to be able to “plug and play”. The VR headset was locked into kiosk mode enabling only
the functionality and viewing of the DR.VR™ content. Upon switching on the headset and it being
placed on the head, a simple user interface was designed in unity to allow the user to easily select
the experience or breathing exercise.
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A key consideration throughout this process was the potential burden of asking frontline staff to
provide feedback, and decisions made therefore placed staff at the centre when planning
deployment of headsets and obtaining feedback. The online survey for frontline staff was developed
using Microsoft forms facility and a period of piloting and refinement from within the team was
initiated. It was at this point that the approach to sampling was agreed as well as criteria for
assessing helpfulness of DR.VR™ use with frontline staff. The headset was piloted by the lead
psychologist and one member of frontline staff and qualitative feedback obtained regarding the ease
of use and scenarios available.
Twenty headsets were delivered to the lead psychologist and a log maintained to record staff
approached and those that agreed to take part in the evaluation. These were deployed initially to 20
staff over 8 days. One week into the evaluation a participant requested to return their headset as
they were not using it and this was then given to another participant, so the total number of staff
was 21. Each staff participant was provided with a headset and information card about how to use,
along with verbal instructions and opportunity to as any questions.
Frontline staff in receipt of a headset were given a minimum of 2 weeks use before being sent a link
via text message to access the online survey. A second prompt text to complete the survey was sent
a week later.

Analysis
Quantitative data from the survey were downloaded into an excel spreadsheet. The data were
reviewed, cleaned and missing data identified prior to being imported into IMB SPSS Statistics
version 24 ahead of analysis. An average score was obtained for each of the 10-point Likert-type
scaled response. No further quantitative analysis was undertaken due to the small sample size.
Open text responses were imported into NVivo 12 and thematic analysis undertaken (Braun &
Clarke, 2006).

Data management and progression criteria
Personal information collected as part of the deployment of headsets to staff was handled in
accordance with General Data Protection Regulation and compliant with trust regulations, and
stored securely within a locked facility. The online survey collected anonymised data via Microsoft
forms. This is a secure encrypted facility and system accessed by an institutional password and
stored on Cardiff University hosted servers. Data from surveys was entered into a password
protected excel spreadsheet and participant identifiers assigned. Open text data were transferred
into password protected word documents and stored on University hosted servers.
The main aim of this evaluation was to obtain an indication as to whether the deployment and use
of individual headsets are a useful aid to support the mental health and well-being of frontline
medical staff. As such, a mean score was identified for the scaled responses prior to facilitating the
survey with staff. The rationale for identifying a mean score was so that (1) it would be possible to
identify a clear indication of user acceptability and usefulness, and (2) to provide evidence in support
of wider deployment and further research prior to any data collection. Staff participating were
asked to score levels of satisfaction on a 10-point Likert-type scale with 1 meaning ‘not at all’ and 10
meaning ‘completely’, and provide feedback on levels of satisfaction, relaxation, stress and anxiety.
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A mean score of 7 and above for the valid percentage responding would be deemed an acceptable
indication that use of DR.VR™ showed both promise and helpfulness to support frontline staff.

Results
Qualitative feedback from the pilot indicated that the unit was easy to use, ‘It's light, easy to use and
I found it extremely user friendly.’ There was mixed feedback as to how relaxing the scenarios were
and this was based on the narration and quality of the imagery. It was felt that breathing exercises
are a useful aid to relaxation and it was felt that others may find this of benefit.
16 out of the 21 participants (76%) who received a headset accessed the online survey registering
their role.
Results from the quantitative scaled response questions are as follows:
Using DR.VR™ helped me relax
15 out of 16 (94%) possible responses; average score 7.73
Using DR.VR™ reduced feelings of stress
14 out of 16 (88%) possible responses; average score 7.29
Using DR.VR™ reduced feelings of anxiety
15 out of 16 (94%) possible responses; average score 7.33
The experience offered through DR.VR™ was a helpful distraction from my work
15 out of 16 (94%) possible responses; average score 7.73
The DR.VR™ experience provided relief from my work
15 out of 16 (94%) possible responses; average score 7.73
The DR.VR™ experience was enjoyable
15 out of 16 (94%) possible responses; average score 8.47
How likely are you to use DR.VR™ again?
15 out of 16 (94%) possible responses; average score 7.67
I would recommend DR.VR™ to my colleagues for reducing stress
15 out of 16 (94%) possible responses; average score 7.87
I would recommend DR.VR™ to my colleagues to aid relaxation
14 out of 16 (88%) possible responses; average score 8.07

Results from the open text questions are detailed below.
Please tell us which experience, if any, you found most helpful
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12 staff (75% of sample responding to the survey) provided a response to this question and data was
themed according to (i) VR experience, (ii) perceived benefit, and (iii) criticism. Although staff were
asked to tell us which experience was most helpful, the majority of staff responding supplied detail
as to why particular experiences were most helpful providing additional information for analysis.
The most helpful experiences reported are the meditative spaces and breathing exercises, with over
half of respondents referring to these.
‘The mindfulness areas teaching me how to calm and breathe were amazing for my worry
and anxiety’ PID 105
‘The meditation sessions were incredibly immersive and allowed you to disconnect from
work’ PID 106
A quarter of participants referred to the distraction experiences as most helpful with two referring
to the underwater experience. Two respondents did not provide additional information and the one
participant that did, reported positively.
‘Helped me relax following stressful time’s at work, enjoyed the underwater scene.’ PID 109
One participant did not refer to a specific helpful experience however reported that, ‘the device has
been a helpful distraction at a very difficult time.’ PID 104
A further exploration of the perceived benefits revealed that staff firstly valued the distraction from
work and secondly that using the headsets was relaxing.
The feedback in relation to the experiences that were most helpful were predominantly positive,
however there were two criticism reported in this section. One participant stated they experienced
slight motion sickness and one participant said that scenarios became repetitive.

Please use the space below to tell us anything else about your experience of using DR.VR™
12 staff (75% of sample responding to the survey) provided a response to this question and the data
was themed according to (i) perceived benefits from use, and (ii) drawbacks. The data from
perceived benefits was further coded and revealed three sub-themes relating to (a) relaxation, (b)
distraction, and (c) stress (relief from). Respondents primarily reported how using the headsets
aided them to relax and it being an enjoyable experience.
‘It helped me sleep and forget about the worries we are experiencing’ PID 105
‘Didn’t think that it would be has helpful/ relaxing as I thought, finding myself looking
forward to using it to shut off and help me sleep!’ PID 114
‘…really relaxing…’ PID 103
‘I enjoyed using the VR…’ PID 106
Respondents also reported in ways that indicated the use of the headset provided a distraction.
‘…takes your mind off your stress and anxiety.’ PID 107
‘This was a good distraction from what is currently going on in the outside world.’ PID 101
And some respondents voiced perceived benefits in relation to stress and anxiety.
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‘Helped me to de stress’ PID 108
‘I can see it being effective with people with stress and anxiety.’ PID 113
A minority of participants highlighted drawbacks when reporting from their experience. Aside from
one participant who experienced slight motion sickness, three respondents were critical of the
limited content.
‘… If there were more programmes…’ PID 101
‘The VR tours were a novelty but not something I could see being used long term.’ PID 106
‘as time went on and I’d been through all the experiences once they did become repetitive
and I stopped using it as much.’ PID 112

Review of results
The averages for each of the scaled questions exceeded the minimum requirement score of 7
identified ahead of data collection and indicate a positive outcome overall. The questions with the
highest average scores suggest firstly, that DR.VR™ is enjoyable to use. Secondly, staff would
recommend use to colleagues to aid relaxation and thirdly, staff would recommend use to
colleagues to reduce stress. These results indicate a good level of acceptability from within the staff
group and point toward potential benefits of use.
Although the results from the scaled questions overall are positive, four respondent’s results were
different in their pattern of reporting and gave scores that were lower than the majority of the
group. Their scores showed wider variation and ranged between 3 and 9 in response to the scaled
questions. Of these, two respondents each provided a score of 4 in response to recommending to
colleagues for reducing stress and recommending to colleagues to aid relaxation. Of interest here is
that although one respondent did not provide any further information in response to the open text
questions, one staff participant who did, gave a very positive account which seemed contradictory to
the scores they reported. They also indicated that face-to-face support is preferable to something
which is self-administered and virtual.
In considering what was helpful about the use of DR.VR™, staff within this evaluation highlight the
benefit of distraction provided from the immersive experiences and in particular valued the
meditative spaces and breathing exercises. This demonstrates promise when reflecting on potential
mechanisms of how DR.VR™ may assist in reducing stress and anxiety as well as aiding relaxation.
The positive narrative from open text responses reinforce the results from the quantitative scores
demonstrating that DR.VR™ is an enjoyable and relaxing experience that can assist with reducing
stress and aid relaxation.
This brief evaluation sought to assess the acceptability of using DR.VR™ with frontline staff working
during the COVID-19 pandemic and the results are primarily positive. Results indicate that the use of
DR.VR™ can provide a helpful distraction from current work conditions. There is the potential for
DR.VR™ to provide stress relief from work for frontline workers and help with anxiety that may be
experienced by this group.
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Limitations
There are a number of limitations to acknowledge in this work. This brief evaluation included only a
small sample group. The 75% response rate to the survey mean that not all participants who
received a headset responded and so there is a question as to what the missing voices would report.
The survey excluded information on gender, age and other demographic detail. Other factors such
as frequency of use and when and where the device was used was omitted from data collection in
order to keep the burden on respondents as light as possible in the given circumstances. The swift
follow-up from use to data collection is also a limitation in that the results capture a snapshot of
experience that is based on limited use.

Next steps
Although this evaluation has highlighted the potential of immersive VR to support frontline staff,
questions still remain regarding the extent to which DR.VR™ can support mental health and wellbeing. There is clearly a need to develop interventions to help mitigate the ongoing impact for staff
working within a pandemic, however, there are questions around the frequency of use and dose, as
well as health economics in relation to cost effectiveness of single headset use and deployment.
Therefore, further research is recommended to understand and test the mechanisms, and how
DR.VR™ as an intervention can be used to best effect. As well as identifying appropriate validated
outcome measures necessary for providing robust evidence at scale, research is needed to
determine the efficacy of DR.VR™ in reducing stress and anxiety and improving quality of life. Based
on findings from this evaluation, further work to explore how immersive VR can aid relaxation and
contribute to the emerging evidence base within the area of VR and sleep research is merited. Given
our current understanding of conditions and challenges for frontline staff, along with the evidence
for using virtual reality, an intervention aimed at limiting burnout and supporting mental health and
well-being of frontline staff is well justified.
To help inform and shape our next steps, we are collecting expressions of interest on the
website: www.futureVISION.health.
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