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Abstract:

Objectives: Virtual Reality (VR) might improve symptom management, but there is

limited evidence regarding VR in palliative care. We evaluated the feasibility of VR

and impact on anxiety and pain for patients in a hospital palliative care consultation
service.

Methods: Patients referred to a hospital specialist palliative care team, with anxiety
or pain were offered a VR intervention (a short audio-visual experience.) Participants
rated anxiety and pain on a 0-10 Likert severity scale pre/post intervention and
completed an evaluation form. Change in symptom scores was analysed by
parametric statistics.

Results: 28 participants used VR a total of 42 times with no adverse events. Mean
pain score reduced by 28% from 4.10 (SD = 2.71) pre intervention, to 2.93
(SD=2.45) post intervention (1(27)=5.150, p<0.001). Mean anxiety scores reduced by
40% from 4.43 (SD=2.56) to 2.65 (SD=2.24); (1(27)=5.058, p<0.001). Patients rated
the experience on average 4.75/5 and all would recommend use to a friend. VR was
described as absorbing and relaxing.

Conclusion: VR may improve anxiety and pain and was acceptable in this setting.
Larger scale evaluation will generate important data on feasibility and
implementation.
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Introduction:

The focus of hospital palliative care is to improve quality of life for those living with
life limiting illness, through holistic support and expert symptom management.
Symptoms can be distressing and are often exacerbated by anxiety related to care in
the hospital environment (1). Pain is not just a physiological experience, often
includes emotional distress and can co-occur with depression and anxiety. All these
domains should be addressed in treatment for optimal results (2).

Virtual Reality (VR) provides an immersive computer generated 3-dimensional
experience allowing the brain to perceive an entirely different environment, thus
creating distraction. This non-pharmacological approach has positive effects in
management of anxiety and pain in various populations (3-8).

Early studies highlighted potential benefits and feasibility of VR in palliative care in
hospice and hospital and with few reported risks or side effects (3, 9-12). However,
evidence is limited and patient cohorts small. Guenther et al (3) identified reductions
in pain but suggests further information to individualize VR technology. Nwosu et al
(11) concluded that VR in palliative care is feasible and safe but further evidence and
understanding of efficacy and practicality is needed.

The use of Virtual Reality in palliative care is in its infancy but may be a helpful
adjunct to non-pharmacological symptom management. More information and
greater understanding of how this can be practically applied to support and enhance
existing clinical practice is needed. We evaluated the feasibility of using VR and
impact on anxiety and pain scores for patients being seen by a hospital palliative
care consultation service.



Methods:

Study Design: This was a Service evaluation of the impact and acceptability of VR
intervention for anxiety and pain in hospitalised palliative care patients. VR was
offered as an additional treatment option, alongside standard pharmacological and
non-pharmacological symptom management techniques for anxiety and pain for
patients referred to the specialist palliative care team. VR equipment was funded by
Addenbrooke’s Charitable Trust.

Participants: Patients under the care of Cambridge University Hospital (CUH) palliative
care team, with anxiety and pain, with capacity to verbally consent and agree to trial
the VR were potentially eligible.

Evidence to date suggests VR is low risk with few reported adverse side effects, but
dizziness headaches, and nausea have been reported (3,7,8). To ensure safety and
comfort we excluded patients with poorly controlled nausea, claustrophobia, epileptic
symptoms, motion sickness or open facial wounds. Conditions that would impede
equipment such as binocular vision abnormalities or severely impaired vision were
excluded. To minimise risk of infection, VR was not offered to patients nursed in
isolation.

VR intervention: The VR equipment (DR.VR immersive Therapeutic System, provided
by Rescape Innovation LTD) comprised a VR headset, headphones, a computer
tablet for patients to rate anxiety and pain and select audio-visual experiences
(referred to as Immersive Therapeutic Treatments) a router and carry case.

Clinical practitioners within the CUH palliative care team (including specialist nurses
and psychologists), had initial VR training and then trained other clinical team
members.

VR was verbally explained, and written information provided to suitable patients.
They were advised participation was voluntary and personal details and data capture
would remain anonymous.

Patients wishing to use the VR chose from a selection of short audio-visual
experiences, meditative spaces, or games, lasting an average of 7.5 minutes. These
included themes such as "Secret Beaches", "Under Water", "A short meditation".

Patients were supported in fitting the VR head set to ensure it was comfortable and
the image was focused. The clinician remained with the patient for the duration of the
experience.

A cleaning process was followed between equipment uses as per clinical reports (13-
14).

Data collection: Pre-intervention, patients rated anxiety and pain scores on a 10-
point Likert severity scale, via the computer tablet, illustrated with images of different
facial expressions. These measures were repeated at the end of the intervention.
Gender, age-range, and choice of audio-visual experience were also reported via the
tablet. Data was stored securely according to General Data Protection Regulation
(GDPR).




To assess VR acceptability, a short-written evaluation form was devised and
completed after initial use. This asked patients to “like” their experience using a
numerical 0 -5 Likert scale and respond, yes or no to, “would you recommend it to a
friend?” The evaluation included space for patient and clinician comments.

Analysis: All recorded data was included in the analysis. Given the sample size, 10-
point Likert scale, and normal distribution of data, we treated results as interval data
and used parametric analysis (15). We used a within-subjects t-test to compare
mean anxiety score before and after VR intervention and to compare the mean pain
scores. For those using VR more than once, we averaged pre/post symptom scores
across all episodes to give a single score for each measure.

Ethics: Approval was provided by the University of West England ethics committee
and Cambridge University Hospitals clinical audit team.



Results:

28 patients, 19 female (aged 25 — 84) and 9 males (aged 25-78) used VR a total of
42 times between June 2021 and July 2022. There were no adverse events. On two
occasions data was not recorded due to loss of internet connection. Six patients
used the VR 2-6 times. One patient used VR to undergo a painful procedure.

There was statistically significant reduction in both anxiety and pain after the
intervention. Mean anxiety scores reduced by 40.3% from 4.43 (SD=2.56) to 2.65
(SD=2.24); (1(27)=5.058, p<0.001) (figure 1). Mean pain score reduced by 28.6%
from 4.10 (SD = 2.71) pre intervention, to 2.93 (SD=2.45) immediately post
intervention (1(27)=5.150, p<0.001).

<Insert figure 1 here>

Most patients offered VR were happy to participate. 23 completed an evaluation
form. The mean score response to, “did you like the VR experience?” was 4.75 on a
5-point verbal rating scale, where 1 was “not at all”’ and 5 was “a lot”. All indicated
yes to “would you recommend it to a friend?” Ten referred to the experience as
relaxing or an escape, e.g. “drift off into my own world”, “allowed me to escape”, “so
relaxed | could have gone to sleep”. Ten patients commented on their enjoyment,
“Fantastic”, “Brilliant”, “too short”. Two reported visual problems, “slightly blurred”.

Staff observed four patients looking visibly relaxed. They also noted patients’
expressions of joy, such as “how lovely” and one patient appear, “very moved and
tearful”. Main staff constraints were lack of confidence in VR, bulky equipment and
limited time. Reasons for declining VR use were inconsistently recorded, but some
patients reported feeling too tired or prioritised other clinical care. One patient was
unable to tolerate the headset.



Discussion:

This service evaluation suggests VR improved anxiety and pain in palliative care
patients in an acute hospital setting, and provided a sense of wellbeing. The
statistically significant reduction in both anxiety and pain is important and consistent
with other findings. VR can potentially be a helpful adjunctive treatment for symptom
management in palliative care (3, 9-12).

The acceptability of VR was high for patients. The fact that we were able to visit
patients in a variety of clinical areas, suggests VR can be used flexibly and is
feasible in practice as shown in previous studies (3, 11, 12). The demographic profile
of participants suggests age was not a barrier to use.

Our findings raise several questions about future use and applications of VR in
palliative care. Firstly, some patients used VR more than once. Further investigation
of the effects of repeated VR use would help better understand future service models
(3,8,12). Secondly, prior studies to date have used VR experiences of varying
duration (3,5,8). A shorter intervention is potentially more practical for routine clinical
care, but it is worth investigating the optimal duration of VR for maximum clinical
impact (3). Thirdly, one patient used VR to enable them to undergo a painful
procedure, indicating other potential uses as highlighted in existing literature (4,8).
Finally, patient comments included expressions of joy or sadness, and the possibility
of VR as an adjunct to traditional psychological therapies (3). This evaluation
involved a small cohort, and data collection was limited in scope, but the findings
nevertheless support existing literature.

Future studies with more extensive data collection to investigate cost implications,
impact on length of consultation time, duration of action of VR, and the effect on use
of analgesics would be helpful.



Conclusion:

A brief VR intervention was acceptable and resulted in clinically important reductions
in anxiety and pain scores for hospitalised patients referred for specialist palliative
care. The implications of this finding for palliative care services deserve further
exploration.
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