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Abstract: Virtual Reality (VR) has been used in healthcare for nearly a decade
but on it’s infancy in the UK. Innovation adoption is still a struggle based on
recent reports, specially adoption of high tech innovation. This study looks into
the barriers of adoption of VR in pain management in National Health Services
in Dorset. The study investigates this from patient and staff point of view.
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Introduction

Virtual Reality (VR) has been used in healthcare for nearly a decade.
However looking back at academic literature, most of the studies are
conducted in the US. In recent years UK has seen an interest from
academia towards VR technology. Examples are a trial conducted by
Sheffield Hallam University on burn patients admitted to Northern
General Hospital in 2018. It is evident that this technology is on its
infancy in the UK. Dascal et al. (2017) argues even though there is
evidence on the efficiency of VR in pain management, but there is a need
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for larger, well-controlled studies. Also the cost-efficiency of this
technology is still a question needs answering.

In National Health Service (NHS) Dorset, there is a great interest of
integrating VR technologies in acute and chronic pain management.
However the adoption is not perceived as easy. This study explores team
and individual challenges in adoption process of VR technology and
explores patients’ perception of VR during a medical procedure.

Literature Review

Pain Management

Pain management is using various tools to relieve individual’s pain and
improve their quality of life (Philips, 2017). Opium, surgical aesthesia is
amongst the first and main methods of pain management. However, non-
pharmaceutical alternatives are being explored by medical experts as
alternatives, which focus on cognitive therapies (Meldrum 2003). This is
due to side effects of using pharmaceutical products and medications,
which can not only have a long term health effect on patients and their
quality of life (Stewart 2017), but also be a very costly solution for
patients and the NHS. Gate Control Theory (GCT) explains how pain
signals is transmitted to the brain (Melzack and Wall, 1965). Before pain
signals reach the brain, they pass through nerve gates. If the gate is open,
there is more suffering and when they are closed, there is less suffering.
Focusing on pain and anxiety are amongst the factors resulting into
aggravating pain. Distraction and medication closes the gate and lessens
the suffering. Therefore, distraction and methods reducing anxiety can be
effective in pain reduction.

Distraction and Relaxation techniques are the most common non-medical
alternatives being used for pain management (Johnson 2005). Distraction
techniques works by engaging subject in a distraction task hence
redirecting subject’s attention from the pain stimuli (Fernandez 1986;
Buratti et al. 2015). Active distraction refers to content which engages
subject actively such as VR games whereas passive distraction averts
subject’s attention using inactive content, such as relaxation (Inan and Inal
2019). This study is interested into use of active and passive VR content in
pain management from patients’ perspective, and how this can be
facilitated in NHS Dorset.



Virtual Reality in Pain Management

Virtual Reality (VR) is an affordable and accessible technology which has
been used in variety of areas within health and medical field. VR is
applied in managing discomfort and pain before, after and during medical
and surgical procedures. VR content can act as a stress-relief, distraction,
educational and motivational technology. One of the first areas that VR
has been used to decrease pain and discomfort is in patients with burn
injury (i.e. Soltani et al. 2018; Sharar et al. 2008). The findings indicate
that VR can act as a nonpharmacological technique, similar to hypnosis.
Sharar et al. (2008) findings showed the feasibility and effectiveness of the
technology in reducing the pain and anxiety of post-burn patients. Soltani
et al. (2018) looked into cognitive, affective and sensory components of
pain, using a 0-100 Graphic Rating Scale (GRS), and the findings
indicates patients who used VR reported a lower mean on GRS in
comparison with patients not using VR.

Dascal et al. (2017) conducted a systematic review on use of VR and pain
management and identified VR as a “promising intervention with several
potential applications in the inpatient medical setting” (Dascal et al. 2017
p.14). Their findings included studies on use of technology as a pain
distraction tool, which proved to be an effective palliative treatment
(Schmitt et al. 2011) and had more effect on patients that experienced a
high level of pain (Hoffman et al. 2008). VR have been used as a
relaxation and stress-relief tool. There are many studies investigating the
use of VR for this purpose for example Li et al. (2011) explains how
immersion in VR experience reduces the level of pain and distress
amongst patients. Robertson et al. (2017) looked into the application of
VR stress-relief content pre-operatively and showed a marginal decrease
in the level of anxiety of the patients that used VR relaxation content.
Based on evidence, VR has proved to be an effective alternative to
medication in pain management and regarded as cost effective (Li et al.
2017). VR content is now available and technology can easily be used in
NHS Dorset. However this technology is not being adopted fast enough.
We are looking into patient and staff perception towards VR technology to
explore the reasoning behind this.

Patient experience and VR

Adoption of VR heavily relies on acceptance of this technology by
patients. As easy as it seems to be, there is resistance by patients. This can
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be due to various factors such as past experience, lack of information or
technophobia. Technophobia is an abnormal anxiety about the effect of
advanced technology (Ha et al. 2011; Nimrod, 2018). Technophobia is
either the fear of using technology or its effect on society (Osiceanua
2015) and is more common amongst older generation (Wang and Chen
2015). VR is used to treat various phobias, such as spider phobia (Garcia-
Palacios et al. 2002) and dental phobia (Raghav et al. 2016). Needle
phobia affects up to 10% of the UK population (Anxiety UK, 2019) and
half of the individuals undergoing venepuncture experience some pain
(Kolk et al. 2000). VR is shown to be effective in reducing the pain
experienced by individuals during a needle procedure (Chan et al. 2019).
This study aims to explore factors such as lack of knowledge; past
experience and technophobia in order to understand what are the main
elements preventing patients from adopting VR during a medical
procedure such as blood test or change of dressing. Therefore this study
looks into:

RQ1: What prevents patients to adopt VR in pain management?

Medical staff experience and VR

NHS UK aims to be innovative. There are studies and reports around
adoption of new technologies and huge investment is done in this area.
However, innovation adoption is slow and often not successful in
healthcare UK. VR is a service directly affecting patient experience. The
requirements for adoption of VR are staff readiness and patient readiness.
Patients have the motivation of elimination of pain during the use of VR,
although, as explained above, there is still resistance. Medical staff are
motivated to adopt the technology in order to enhance patient experience
and improve their service. However, there are still barriers to adoption.
Although VR content and hardware is available, it is yet to be adopted in
NHS Dorset. Therefore this study explores:

RQ2: What prevents the medical/care teams to adopt VR in pain
management?



Methodology

Research Design

A positivist approach was applied throughout this study. This project has
two categories of medical experts and patients. A controlled experiment
strategy will be considered to address RQ1 (using questionnaire including
quantitative and qualitative data gathering methods) and a qualitative
approach of interviews will be conducted to address RQ2.

A pre-study has looked into active and passive distraction content towards
student population at Bournemouth University. This pre-study helps us to
understand and improve the controlled experimental design for its use on
patients. In the pre-study, Oculus Go headset was used, with active
distraction content (Cosmos Warfare game) and a passive distraction
content (Forest of Serenity). Random sampling was used amongst
university staff and students of Bournemouth University. Participants were
consented and informed of the study, then instructed to put the headset on
for the two contents, and were tapped on their hand three times during
each content.

Findings

This study is still ongoing, hence the findings are linked to the
Bournemouth University pre-study and also a research on barriers in
introduction of medical innovation in a hospital within NHS Dorset
(Seyed Esfahani et al. 2018). Therefore, there will be awareness into the
research questions.

RQ1: What prevents patients to adopt VR in pain management?

The pre-study trial findings on a sample of 20 students resulted into a
better understanding of conducting the controlled experiment using VR
active and passive distraction content. This will enhance the quality of the
controlled experiment for this project at the hospital. Furthermore, the pre-
study trial served as a benchmark and gave us insight into the factors that
might influence the adoption of VR on patients, which will be explored in
this study. The pre-study trial indicate that individuals with no prior
knowledge had a significant attitude change (Mean,,=3.18,
Meanp,s=3.93; p<0.05) after being exposed to the VR contents in
comparison to individuals with prior experience of using VR. Also
technophobia has been identified as a factor impacting attitude change in
participants being exposed to the VR content. Another element emerged
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from the pre-study data was the impact of prior pain experience, which
can also influence individuals’ attitude towards using the VR contents.

An open ended question was used to explore individuals’ experience
towards the VR contents. All the participants reported a positive
experience towards both VR contents. The key expressions were
“enjoyment” and “being interesting” experience. When participants were
asked about using VR while having a blood test, the findings were a mix
of negative and positive comments, but %75 participants were positive
towards using VR for blood test as a distraction tool. Out of these
participants, %40 were happy to use the VR headset and content without
any concerns or amendments, %15 suggested combining the use of VR
with traditional medication. Few suggested the technology to be used
during unfamiliar procedure. In this cohort, %20 required technical
adjustments such as less movement and more distraction. The negative
comments were surrounding the participants’ past pain experience and
their perception of having a high pain threshold.

RQ2: What prevents the medical/care teams to adopt VR in pain
management?

A study conducted on adoption of innovation at Royal Bournemouth
Hospital has looked into the barriers preventing the staff to adopt
innovation. This will give us an understanding of factors that might
prevent adopting VR by staff and the care team. From over 800 minutes of
focus groups and interviews with various levels of medical, surgical and
care staff, three main themes was emerged from the data.

1- Change
This appears to be one of the main factors that prevent the adoption
of innovation in Royal Bournemouth Hospital. Staff expressed
how the repetition and routine way of doing things is something
they would like to keep. The old saying, 'If it ain't broke, don't fix
it” applies well to the hospital setting.

“l guess in hospitals we love our processes and our sort of
repetitive kind of the way that we do things because we’re all
about safety and if you’re used to doing it a certain way”’

There is also resistance and pessimism towards adopting
innovation, as they can’t see what good it brings to them.



“Whenever there has been any change there’s always been
luddites, old boys who say, well what’s the point in doing that™

On the contrary, staff might feel their jobs are threatened by
innovation as it results into change.

The Human factors

This theme argues how innovation is perceived as something that
has taken away the humanness of the patient care. Participants
argued that innovation changes humans into robots as the more
innovation is adopted; the more staff relies on systems and tools.

“Innovation is not something you always like, as it takes away the
personal touch and make things machine like, which is disliked by
specially patient-care team, such as nurses™

The reliance on tools and systems results into the patient care to
change into a checklists and tick boxes that needs to be ticked
without consideration of the human judgment which also takes
away control.

“People don’t look at the patient anymore, they’ll look at the pad
and figure out what’s going on, not looking and thinking oh I’m
not liking the look of you, the colour of you and that’s all
completely taken away”

Resources

There are four main elements emerged from the data, that can be
put into the Resources theme.

Money: innovation is costly, it needs funding to bring it in, and it
needs money to maintain, train and manage it.

““..change is spending money, change is expensive for the system.”

Time: a lot of discussion around time needed for staff to initiate the
innovation such as writing the business case, time to be trained and
all the bureaucracy that take a lot of time for the whole innovation
acceptance process to be completed.
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Another element that fits within ‘time’ is the reliance of any
innovation considered for adoption in a UK health centre, on a
high number of evidence based studies. This has resulted into
delay in innovation adoption in NHS before:

“We got it badly wrong with laparoscopic surgery, we adopted
way too late.”

However, as rightly explained this is linked strongly to patient
safety, therefore unless an innovation is trialled and proven safe, it
is not going to be implemented in the hospital. Staff expressed how
there should be a good balance between patient safety and
innovation:

We didn’t adopt that method ““because we were waiting to see how
it worked out for everyone else.”

Staff: Staff are always under pressure at work, they don’t have
time to think about innovation therefore there is very little
initiation of innovation, little time for training, and communicating
about innovation:

“... we’ve got all these brilliant foreigners and just staff from
around the world and eventually they are just pissed off, they are
fed up”” because of the workload.

*“...the reality is, quite often we are short staffed”

Skills: If the innovation is not understood by staff, they wouldn’t
be motivated enough to learn about it. Also it was explained that it
should “make sense” to them. For more complicated technologies,
a comprehensive training is required by staff.

Conclusion

Based on the initial findings, the study will be conducted using the
modified controlled experiment methodology in order to address RQL.
The factors identified as innovation barriers within Royal Bournemouth
Hospital will be included in the questionnaire addressing RQ2.
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