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which, in turn, can lead to poorer physical and psychological health outcomes. Distraction
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and virtual reality (VR) are an effective adjunct to pharmacological interventions in reducing
pain. Much of the research that has demonstrated efficacy for VR in burn care has involved
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expensive and extensive technology. Thus, identifying cost-effective, feasible, acceptable,
and effective approaches to apply distraction within routine burn care is important. The
objective of this mixed-methods study was to evaluate key stakeholder (i.e., patients,
providers) perceptions of feasibility, acceptability, and effectiveness for the use of low-cost
VR technology during routine burn care with adult patients. Ten adult patients used VR
during burn care dressing changes in an outpatient clinic setting, after which they completed
a satisfaction survey and individual qualitative interview. Providers also completed a
satisfaction/perception survey after each participant’s care. Quantitative and qualitative
results from both patient and provider perspectives consistently supported the feasibility
and utility of applying low-cost VR technology in this outpatient burn clinic setting. Special
considerations (e.g., aspects to consider when choosing an apparatus or application)
stemming from stakeholder feedback are discussed.
© 2017 Elsevier Ltd and ISBI. All rights reserved.

1.

Introduction

Treatment of burn-related wounds routinely involves dressing
changes and other procedures that cause discomfort and
excruciating pain [1,2]. Although efforts are made to reduce the
experience of pain for burn survivors receiving these treatments, such as the use of pharmacological therapy and
supportive care by the healthcare team, patients continue to

experience significant pain during standard care procedures in
the weeks following a burn injury. Research indicates that pain
is associated with post-treatment outcomes. For instance,
patients who report experiencing higher levels of pain during
hospitalization also report poorer physical and psychological
functioning at one month, one year, and/or up to two years
after discharge [3,4]. Considering these short- and long-term
consequences of experiencing pain during treatment, it is
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imperative to identify low-cost, feasible ways to temper the
pain experience for patients with burn injuries so that they
may be used widely.
Given the repetitious yet time-limited nature of wound
debridement, dressing changes, and similar procedures,
psychological coping strategies for pain are suited uniquely
for burn survivors. For example, hypnosis can be used as an
analgesic intervention [5,6], with evidence for its use specifically in the burn care setting [7]. Cognitive and behavioral
psychological approaches such as distraction, reappraisal,
information provision, relaxation training, and operant conditioning are also relevant strategies for coping with acute
pain, with distraction being particularly efficacious [8].
Distraction alters pain perception by (1) orienting attention
away from painful stimuli (e.g., Ref. [9]) and/or (2) reducing
anxiety associated with pain stimuli or the pain situation (e.g.,
Ref. [10]). Distraction has been systematically employed in a
variety of settings for effective pain reduction and management, including procedural pain in cancer treatment (e.g., Ref.
[11]), organ transplant pain (e.g., Ref. [12]), and dental carerelated pain (e.g., Ref. [13]).
Although several strategies are available for producing
therapeutic distraction (e.g., imagery, attention tasks, music,
electronic gaming), virtual reality (VR) technology appears to
be particularly engaging, providing a potent shifting of
attention that allows patients to benefit strongly from this
coping strategy. VR involves the “use of computer technology
to create the effect of an interactive three-dimensional world
in which the objects have a spatial presence” [14]. Because VR
technology is immersive and affords such a high degree of
distraction, it is ideal for use in the management of significant
acute pain. In fact, VR has been utilized effectively in medical
and dental settings for the management of procedure-related
pain (e.g., Refs. [15,16]). Specifically, VR technology has been
used successfully in burn care settings, with results of multiple
studies indicating reductions in pain associated with routine
burn-related procedures such as wound care [17], wound
debridement [18], dressing changes [19], and physical therapy
[20,21].
Though clearly useful for inducing distraction in the
management of significant acute treatment-related pain for
burn injuries, traditional VR technology is not widely used,

most notably because of cost. Individual VR equipment
components used in published research and with patient
care in some burn centers total over $35,000, which may be
cost prohibitive for some clinics [22]. Recently, however, VR
technology has become more accessible to the layperson and
healthcare professionals alike. Application developers have
created software that allows consumers to use a small
electronic device (e.g., mobile smartphone, iPod) to display
VR images when fastened in front of their eyes with a
comfortable, wearable device (known generically as “Google
Cardboard”) [23]. Many of these wearable devices cost less
than $20. A complete, portable VR apparatus would include
the wearable goggles, a small electronic device (iPod,
smartphone), headphones, and free or inexpensive VR
applications; these components may be assembled for less
than $200, which is considerably less expensive than
traditional VR technology platforms currently in use for
clinical and research purposes.
The availability of such inexpensive and accessible VR
technology introduces unique opportunities for dissemination to and implementation within healthcare settings in
which patients experience significant acute pain, such as
burn centers. If it is feasible to utilize this technology in the
burn center setting, and if the technology provides adequate
immersion for clinically effective distraction, a relatively
inexpensive and accessible VR technology may provide an
exceptional pain management option for burn survivors who
are undergoing treatment for their injuries. Therefore, the
aims of the present study were to use a mixed-methods
approach to assess key stakeholder (i.e., patient & provider)
perceptions of feasibility, acceptability, and effectiveness for
the use of low-cost VR technology during routine burn care
with adult patients.

2.

Method

2.1.

Participants

Patients receiving treatment for burns at West Penn Burn
Center Clinic in Pittsburgh, PA were recruited. Patients were
eligible for participation if they: (a) were aged 18 years or older;

Table 1 – Sample description.
Sex Age
M
M
F
F
M

39
30
62
49
33

M
M
M
M
M

53
69
30
41
65

Race
White, Asian
Black
White
Black
American Indian/
Alaskan Native
Black
White
White
White
White

Education

Annual
income

Location of burns

%
Burn Skin
TBSA degree graft

Bachelor’s degree
NR
Some college
High school GED
Some college

>$100,000
$20,000–$29,000
$20,000–$29,000
$20,000–$29,000
NR

Right hand
Right shoulder, arm, & hand; chest, abdomen
Left arm & hand; abdomen
Left shoulder, arm, & hand; back
Right hand

<1
18
5
5
40

2nd
3rd
2nd
3rd
2nd

No
Yes
Yes
No
No

Some high school
Some college
NR
High school graduate
High school graduate

$10,000–$19,000
NR
$10,000–$19,000
$10,000–$19,000
<$10,000

Bilateral legs
Bilateral arms & hands
Bilateral hands; chest
Right foot
Neck; right shoulder

5
15
7.5
<1
9

2nd
2nd
2nd
3rd
3rd

No
Yes
Yes
Yes
Yes

NR =not reported.
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(b) were undergoing either a dressing change or debridement
for a burn injury below the shoulders; (c) were Englishspeaking; and (d) had sufficient visual acuity (because sight of
the electronic device screen is a key component of the VR
experience). Patients with glasses and contacts were permitted to participate as long as they could view the screen.
Exclusion criteria included: (a) having a burn injury to the face
and/or neck (i.e., the location of these injuries precludes the
use of the VR goggles); and (b) significant cognitive impairments (e.g., intellectual disability).
In total, 10 patients participated in the study
(M=47.10 years, SD=14.71). Table 1 displays demographic
and burn injury information by participant. In summary, the
sample was 60% Caucasian/White, 30% Black/African
American, and 10% American Indian/Alaskan Native. Most
participants were male, high school educated, and from lowincome families. The sample was varied across a range of
TBSA, burn depth, and history of graft surgery.
To assess medical provider perceptions of the use of VR, the
providers who delivered the burn care while participants were
experiencing VR also were recruited to take part in this study.
In total, eight medical providers were recruited, including one
attending physician, one physician’s assistant, two medical
residents, one certified nurse practitioner, one nurse, and two
physician’s assistant students.

2.2.

Procedure

After participants were consented, psychology graduate
students introduced participants to the VR equipment.
Participants then chose which specific application they would
like to view from a document containing a screenshot of each
one available. Other than being shown the VR equipment and a
list of possible VR applications, participants did not start the
VR experience until the medical procedure began. Thus,
participants were familiarized with VR by the research staff
for less than five minutes before the start of the VR experience.
Next, the medical provider(s) explained the burn care procedure that would be performed. Research staff reminded
participants that they were welcome to take off the VR mask
and/or the headphones at any point in time during burn care.
Then, the researcher began the VR application, and the

medical provider conducted burn care. Research staff noted
how long the participant wore the mask, whether or not the
participant asked to remove the VR mask or the headphones,
and whether the participant wanted to change to a different
application. After the medical procedure, participants completed brief surveys and took part in a semi-structured
interview. Participants were provided with a $10 gift card to
compensate them for their time. Finally, the medical provider
(s) completed a brief survey on their experience with the
patient.

2.3.

Apparatus

A refurbished, fifth generation iPod Touch [24] was used to
deliver the VR videos. The participants chose between a list of
eight VR applications: Table Mountain sunset, reindeer race in
Norway, scuba diving at a coral reef, exploring Amsterdam,
riding a roller coaster, playing soccer, and swinging through a
city, and riding motocross. Appendix A displays screenshots of
each application. These applications were organized such that
those involving substantial movement were listed separate
from those that did not, in case participants had a concern
about motion sickness sensation. To create the VR experience,
the iPod was placed inside of a Sunnypeak VR headset.
Participants also were given the option to listen to the sound of
the VR application on Sentey Flow LS 422 headphones. These
particular apparatuses were chosen due to their relative low
cost. The total cost of all VR equipment for this study was
approximately $200 (US dollars).

2.4.

Measures

2.4.1.

Patient information form

On this study-specific form, participants reported on demographic variables. Additionally, research staff recorded injury
details from a medical record review.

2.4.2.

Patient perception form

This 5-item survey was devised for the purpose of the study to
measure satisfaction with various aspects of the VR experience. Respondents rated items on a 4-point Likert-type scale
(see Table 1).

Table 2 – Descriptive statistics of patient perceptions of virtual reality.
Not at all

A little bit

Some

A lot

0%
30%

10%
10%

60%
30%

30%
30%

How much did the virtual reality experience distract you during burn care?
How much did the virtual reality experience help decrease your pain during burn care?

Very
unlikely
If given the change to do so, how likely would you be to ask to use virtual reality for your next burn
care procedure?
How likely would you be to recommend virtual reality to another patient like you?

Unlikely Likely

Very
likely

10%

0%

40%

50%

0%

0%

40%

60%

Very unsatisfied Unsatisfied Satisfied Very satisfied
Overall, how satisfied were you in using virtual reality during your burn care?

0%

0%

50%

50%

Note. The statistics shown represent the frequency each response option was chosen (N =10).
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2.4.3.

Semi-structured interview

One of the authors (CF) conducted a brief semi-structured
interview with each patient to assess perceived feasibility,
acceptability, and effectiveness of VR in burn care. Participants
were asked what they liked and disliked about the general
experience with VR in burn care and their experience with the
specific VR applications that they viewed. They also were
asked how the use of VR in burn care could be improved.
Specifically, participants were asked what would make using
the technology easier in burn care, how VR could be used with
other burn survivors, and how staff could make the VR
experience better. Participants were then asked to list some
reasons why they would and would not use VR again in burn
care. Next, participants were asked how comfortable they felt
while wearing the VR equipment. Lastly, participants were
provided time to note any other comments that were not
addressed in the questions above. The researcher recorded in
writing all verbal responses on the interview form.

2.4.4.

Provider perception form

The medical provider who performed burn care for the
participant completed a brief survey measure on his or her
perceptions of the feasibility of the VR procedures. This
study-specific survey consisted of five items, each rated on a
4-point Likert-type scale (see Table 2). Some medical
providers provided survey responses for multiple participants. Moreover, when possible, multiple providers completed a survey for a given patient. Thus, while eight
providers were recruited for the study, a total of 12 provider
surveys were completed.

3.

Results

3.1.

Quantitative analysis

3.1.1.

Virtual reality use

Participants chose to view the scuba diving at coral reef
application 5 times, the riding a roller coaster application

3 times, the exploring Amsterdam application 3 times, and the
reindeer race in Norway one time. No participants chose to use
Table Mountain sunset, playing soccer, or swinging applications. The total number of views exceeds the number of
participants in the study because two participants elected to
view multiple applications.
On average, participants wore the VR mask for 8.30min
(SD=7.02). Three participants opted not to wear the headphones, and thus did not experience the audio in the VR
application. One participant did not want to wear the
headphones at the start of the VR application, but later
decided to wear the headphones. The other six participants
wore the headphones throughout the duration of the VR
experience.

3.1.2.

Patient perception of virtual reality

Descriptive statistics for patient responses on the patient
perception form are shown in Table 2. A majority of
participants reported that the VR experience distracted
them and decreased pain “some” or “a lot.” Additionally, a
majority of participants reported that were “likely” or “very
likely” to use VR in their next burn care and to recommend
VR to another patient. Overall, half the participants
reported they were “satisfied” with use of VR during their
burn care, and half the participants reported they were
“very satisfied.”

3.1.3.

Provider perceptions of virtual reality

Descriptive statistics for participant responses on the provider
perception form are displayed in Table 3. A majority of the
medical providers indicated that VR provided at least “some”
distraction and offered at least “some” relief from pain and
distress for patients. All of the providers reported that the VR
procedure had no impact on their ability to perform the wound
care procedure. A majority of the providers indicated that they
would “probably” or “definitely” consider using VR again with
the patient in future burn care procedures. Additionally, all
providers reported that they were at least “satisfied” in using
VR for the patient.

Table 3 – Descriptive statistics of provider perceptions of virtual reality.

From your perspective, how much did the virtual reality experience distract the patient during burn care?
From your perspective, how much did the virtual reality experience help decrease your patient’s pain and
distress during burn care?
Did the patient’s use of virtual reality interfere with your ability to complete your patient’s wound care?

Not at
all

A little
bit

Some

A lot

0%
8.33%

8.33%
16.66%

33.33% 58.33%
58.33% 16.66%

100%

0%

0%

0%

Not at Possibly Probably Definitely
all
Overall, if it were an option, would you recommend using this specific technique (virtual reality) for
this particular patient for future burn care?

Very
unsatisfied
Overall, how satisfied were you in using virtual reality for this particular patient?

0%

0%

8.33%

41.67%

Unsatisfied Satisfied
0%

58.33%

50%

Very
satisfied
41.67%

Note. The statistics shown represent the frequency each response option was chosen (N =12).
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3.2.

Qualitative analysis

Results from the semi-structured interview were analyzed
using a thematic, qualitative analysis as outlined by Braun
and Clarke [25]. First, dictations from participant verbal
responses during the interview were compiled and read
several times by two of the authors (CF & EM) who doublecoded all data. Next, all dictations were coded to identify
the fundamental elements of each comment. Then, all the
codes were grouped based on similarities to form overarching themes. Ultimately, four themes emerged from the
data: (1) tolerance of procedure, (2) medical provider
interactions, (3) logistical concerns, and (4) potential VR
applications.

3.2.1.

Tolerance of procedure

At some point during the interview, all participants described
the VR experience as having some positive impact on their
burn care procedure. Most participants (n=8) mentioned that
VR distracted them from the burn care procedure. Some noted
that VR was distracting because it gave them something else to
direct attention to rather than the pain. For example, one
participant stated:
“It was able to distract my mind from the pain even though I had a
tough time paying attention to it because of the pain. It was a good
distractor.”
Similarly, another participant remarked:
“The video competed for my attention.”
Participants also indicated that VR was distracting mainly
because it prevented them from looking at the procedure. One
participant stated:
“It closed off everything and I couldn’t see what was going on.”
Another burn survivor said:
“Virtual reality keeps your mind on something else instead of the
dressing changes.”
In contrast, however, one participant remarked that he
wanted to remove the mask at times to view his burn care
procedure.
“I wanted to be able to look at what he was doing.”
This particular participant was unable to remove the VR
mask himself because both of his hands were burned and
being treated. Therefore, VR diverts visual attention away from
the burn and its care procedure; however, some patients may
view this as being helpful while others may see it as a potential
drawback.
Additionally, participants indicated that their experience
with VR was generally pleasant. Many participants (n=5)
described the VR experience as being soothing, calming, or
relaxing. In particular, the scuba diving application was

5

typically described as being a soothing experience. For
example, one participant stated that the diving and the water
were “relaxing.” Another participant commented that water is
a relaxing and peaceful thing. Patients also reported that they
enjoyed the VR experience because the applications that they
chose were related to one of their hobbies or to their personal
goals. For instance, one participant enjoyed the scuba diving
application because she swims to relieve stress at the end of
her day.
Water is [a] relaxing and peaceful thing.

Another participant stated that he had a phobia of
swimming in water, so he “chose it [scuba diving app] to be
bold.” Similarly, participants enjoyed the novelty of the
technology and immersive quality of VR. Thus, VR helped
participants tolerate the burn care procedure because it helped
to promote a state of relaxation and because the applications
were related to participants’ personal interests.

3.2.2.

Participant-provider interactions

Participants reported that the manner in which medical
providers generally interact with patients affects their
overall level of satisfaction with their care (e.g., explaining
burn care procedures before performing them). Participants
further mentioned a few important aspects of the
participant-provider interactions that facilitated the use
of VR in burn care. Namely, participants indicated
appreciation for the voluntary aspect of taking part in
the VR experience. In fact, one participant noted that that
the friendliness of the staff and the fact that the staff
members were not “pushy” on implementing VR was
appreciated. Additionally, participants were grateful for
the option to remove and restart the VR experience when
desired. One participant conveyed that the virtual experience was made better because he was given the opportunity to take off the mask, as desired, thereby knowing he
was “not stuck with the mask.” Ensuring the voluntary nature
of participating in VR was a critical aspect of VR
implementation according to participants.
Additionally, participants noted that the use of VR during
burn care could be improved if the VR was introduced and
delivered to participants more efficiently. That is, some
participants raised concern that there may have been too
many providers present during the VR and burn care
procedure. Participants offered a few suggestions about
how to implement VR more efficiently. One participant noted
that communication between psychology staff (those
researchers providing the VR) and medical staff (those
providing medical care) could be improved. Another participant suggested that VR could be implemented more efficiently if the medical staff were familiar with its technology and
could deliver VR as part of burn wound care (i.e., without
additional assistance from research staff). Specifically, this
participant stated:
“Someone could educate staff about what virtual reality is so that
they can convey it to patients.”
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3.2.3.

Logistical concerns

Several participants discussed some logistical concerns with
the VR equipment used. For example, one participant noted
multiple times throughout the interview that that the
equipment felt too bulky. Similarly, another participant felt
that there were too many wires in the apparatus, adding that
wireless headphones may make participants feel more
comfortable. Also of note, one participant wore glasses while
experiencing VR, which made it more uncomfortable to wear
the VR mask. This participated reported:
“My glasses were moving around inside and I felt like I had to hold
them in place.”

In contrast, one participant who wore the headphones
throughout the VR experience noted:
“I like being able to talk with the doctor and to listen to him, so he
can explain what he is doing. I wore the headphones the whole
time but I could still hear the doctor.”
Along similar lines, another participant reported that she
could still hear the VR audio although she was not wearing the
headphones. She specifically suggested that perhaps “an
external speaker is best” so that participants can hear both the
VR application and the medical provider.

3.2.4.
Thus, VR in burn care could be improved if the apparatus
was better equipped for individuals with glasses.
Additionally, participants expressed logistical concerns
about the specific VR applications and videos used in the
study. Though participants were given the option to choose
between eight VR applications, half of the participants indicated
that the VR experience could be improved if participants were
given more variety. For example, participants desired more VR
options and more personalization in their VR choices. Participants (n=4) also reported that some of the VR videos were too
brief in duration, causing the experience to involve pausing and
restarting a new application. Some specific comments related
to this concern were as follows:

Future directions for VR

Six participants described enthusiasm for the use of VR in burn
care by recommending other settings in which VR could be
utilized. Participants believed that VR could be especially
useful in pediatric burn care. Participants thought that
children could be effectively distracted from burn care
procedures using VR, especially if VR applications involved
cartoons. One patient stated:
“Definitely use it with kids.”
Other participants stated that VR in burn care could be
improved if it were more available to patients. For example,
one participant recommended the following:

“I didn’t like restarting it.”

“Virtual reality should be kept in all rooms as an option for
patients.”

“I got into it, but then the scene changed too soon.”
“The roller coaster was good but too short. It ended and I felt pain.
Instantly, my mind went back to pain.”

Nevertheless, there were mixed opinions as to whether VR
would be recommended for individuals with very large or
extremely painful burns. One patient reported:
“It might be more effective with bigger burns.”

Thus, it seems that increasing the variety of applications
and their duration could enhance the feasibility, acceptability,
and effectiveness of VR.
Lastly, participants had mixed opinions as to whether the
audio component of the VR experience was helpful or
detrimental. That is, three participants indicated that the
music was an integral part of the VR experience. These
participants described the audio and the headphones as
adding to the immersive nature of VR. A participant noted:

Another participant stated:
“I don’t know how I would react with more pain. Might’ve been
irritating.”

4.

Discussion

“Music made the video come alive.”
However, two other participants expressed some concern
that they were not able to hear the medical provider well
during burn care because of the headphones. These two
participants reported preferring to have the ability to hear the
medical team during burn care procedures, and that that audio
component of the VR interfered with these interactions. One of
these participants summarized the issue:
“I liked the headphones and think it’s better to wear them, but I did
have to take one off to talk to the doctor, but it was still helpful to
encapsulate me.”

VR technology, which can efficaciously provide acute pain
relief via distraction in burn care and other settings (e.g.,
Refs. [16,21,26]), has become more accessible with recent
advances in technology (e.g., Ref. [22]). Consequently, a
relatively simple VR setup (e.g., iPod, GC apparatus, and VR
application) has the potential to be easily integrated into
medical settings where distressing pain frequently is
experienced. For this study of adult outpatients undergoing
painful routine burn care, results suggest promise for the use
of such low-cost VR technology to achieve pain-relieving
distraction during wound debridement and/or dressing
change. Importantly, results further suggest use of the VR
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technology also has little to no impact on delivery of usual
burn care. Thus, this mixed methods pilot study provides
initial support for the feasibility, acceptability, and effectiveness for the use of inexpensive and accessible VR technology
as an adjunct strategy for pain management during routine
burn care.
Quantitative and qualitative analysis of patient and
provider data regarding the impact of VR use in burn care
provided an indirect measure of effectiveness. Similar to
findings of studies involving much more complex and costly
VR setups [27], a majority (i.e., 90%) of patient participants of
this study experienced distraction when using the low-cost VR
technology, with 60% achieving meaningful associated pain
reduction. This result is consistent with a growing body of
literature suggesting VR is efficacious and effective for acute
pain management, generally (see Refs. [28,29] for systematic
reviews), and provides additional evidence for potential
analgesic benefit.
Still, while all patient participants described the VR
technology as having some positive impact on their burn
care experience, not all found the intervention to offer
analgesia. In those cases, it may have been that the VR did
not offer sufficient or persistent distraction. Increasing the
level of immersion in VR may improve outcomes for these
patients (e.g., Ref. [29]). For instance, magnitude of interactivity [30], including the illusion of presence [31], can affect
the degree to which pain experience is influenced by use of
VR. Though low-cost VR technology in its current form may
not provide ample immersion for all patients, it may be
possible to increase the immersion and distraction by giving
patients the opportunity to choose a virtual environment
that is most interesting and/or pleasing (as was done in this
study) and to allow them to trial different environments to
find the one that demands the most attention. Though yet to
be determined, specific VR applications may be particularly
effective in providing optimal distraction via immersion or
some other characteristic(s) as a function of match with
patient factors. For example, applications that afford
patients’ perceived control may be especially immersive
and thus more effective than others. Those same applications may be even more effective for patients with a
preference for control in anxiety-provoking or otherwise
uncertain situations, given the role perceived control and
locus of control can have in coping with acute/procedural
pain and other stressful aspects of medical care (e.g., Refs.
[32,33]). While beyond the scope of this study, determining
which existing VR applications are most effective (and why)
and/or developing new VR applications with pain management efficacy in mind will be an important next step in this
line of research.
Sound has been described as one variable that increases
immersion and the distracting effects of VR [34]; however,
participants of this study reported mixed opinions about
whether the audio component of the VR experience was
important for the effectiveness of the intervention. Some
patients may find attention-consuming sound from noise
cancelling headphones to make VR more immersive and
effective, but others may prefer to hear or even communicate
with the medical team during a procedure. Thus, it is
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important to consider patient preferences for VR-related audio
to ensure effectiveness and ultimate utility. Similarly, it may
be important to consider providers’ preferences regarding the
use of sound as distraction during burn care. Some providers
may be less amenable to the use of sound during burn care
because sound may limit or negatively impact patientprovider interactions and communication. Future research
is necessary to determine the provider acceptability of the use
of sound as a component of VR technology for distraction
during burn care.
All but one patient indicated they would be likely or very
likely to use VR during their next burn care procedure, and all
patients reported that they would recommend use of VR to
another patient, demonstrating both effectiveness and acceptability. Indeed, there generally was a high degree of
acceptability of the low-cost VR technology as rated and
discussed by patient and medical provider participants.
Specifically, all patients and providers were satisfied or very
satisfied with the VR experience, and it seems that enjoyment
and acceptability were bolstered by the voluntary and
personalized nature of the protocol’s implementation. For
example, participants appreciated the freedom to use the VR
technology when and how they wanted as well as the
opportunity to select a virtual environment that matched
their personal interests, certainly making the intervention
palatable.
Acceptability may be poor, however, when the use of VR is
not well matched to patient preferences about involvement in
care and/or desire to consume health information. For
instance, some patients may experience an increase in anxiety
if they are unable to see and/or hear while a medical procedure
is being completed, and thus may find an intervention such as
the one used here to be iatrogenic and thus unacceptable. It is
important to consider patient preferences in determining
whether VR for anxiety and pain management is indicated and
appropriate. In the spirit of treatment acceptability, it also may
be useful to offer patients the option to remove the VR mask or
to otherwise participate in care. Likewise, as referenced by
some participants, acceptability of and satisfaction with the
use of VR technology are secondary to the way in which
providers engage in interpersonal interactions with patients,
providers’ familiarity/comfort with the technology and the
associated efficiency of implementation, and providers’
insistence that use of the technology for pain management
is voluntary.
From both patient and provider perspectives, it was
generally feasible to use low-cost VR technology during
routine burn care. All patients were able to use the VR
technology while burn care was completed, and there were
no significant problems with use. Still, results suggest
feasibility from the patient standpoint may be impacted by
bulky equipment and presence of wires, so choosing an
apparatus that is as streamlined as possible is optimal.
Additionally, special consideration should be given to
patients who wear glasses to ensure proper fit of the
apparatus and comfortable access to the technology. Selecting VR applications that have long enough videos to provide
distraction through an entire procedure also may be a critical
issue for patient feasibility. A key finding of the study was
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that all providers indicated use of the VR technology had no
impact on their ability to carry out the burn care procedure,
and results suggest that uptake by the clinic was good,
demonstrating feasibility from the provider standpoint. Of
note, psychology research staff who were familiar with the
VR apparatus, specifically, and VR for distraction and pain
management, generally, introduced and administered VR to
the patients. Therefore, it remains unknown whether or not
patient perceptions of VR utility would differ if patients were
introduced to VR by the medical provider, or whether
provider perceptions potentially could impact patient
acceptability. That being said, it is recommended that
providers who wish to use VR during burn care first
familiarize themselves with the technology and apparatus
before introducing VR to patients. Additionally, familiarizing
providers with the potential benefits of VR during burn care
is likely to increase uptake and use of low cost VR. Of course,
use of this or similar technology in an outpatient setting
should be adapted specifically for each clinic so that it can be
successfully adopted for patient pain relief without interfering with medical care.
Limitations of the current study include sampling from
only one clinic and enrolling only adult participants, which
may limit the generalizability of findings. Additionally, the
study involved a relatively small sample of providers, so
further work is necessary to establish more definitively that
use of low-cost VR technology in an outpatient burn clinic is
widely acceptable and feasible at the provider level. Furthermore, participants were not asked whether or not they had
prior experience with VR. Future research involving VR should
inquire about prior VR use, as one’s degree of experience with
VR may affect its utility for pain management. Lastly, the study
was focused on outpatients, so it is not possible to make firm
inferences about how low-cost VR technology could be used on
inpatient burn units given the unique characteristics of those
settings.
Future studies should address these limitations to expand
on this pilot work. For example, to more comprehensively
assess the providers’ acceptability of VR in burn care, future
research might employ a qualitative research design and
sample from a variety of provider types (nurses, physician’s
assistants, physicians, etc.). Such a study would provide
detailed insight as to whether acceptability of VR varies as a
function of provider type and could guide more widespread
implementation of low-cost VR. Furthermore, the literature
would benefit from future studies that: include pediatric

patients; assess degree of immersion and associated pain
relief provided by use of low-cost VR technology; identify
specific applications that provide optimal distraction or
result in the development of new applications tailored to the
clinical problem; address how use of the technology is
implemented in clinics and whether there is adequate
uptake by patients and providers; determine whether the
technology can provide pain management for other treatments (e.g., physical therapy [21]) and/or in similar (i.e., nonburn) settings; and, whether other, adjunctive psychological
strategies (e.g., hypnosis, a la [35]) can be paired with VR
intervention to further enhance analgesia, anxiety reduction,
and/or general coping. Moreover, once the use of low-cost VR
therapy in routine burn care is further supported in larger
scale randomized controlled trials, future research might
explore patient characteristics (e.g., coping style) that may
moderate treatment effectiveness.
This study provides early, promising evidence that lowcost VR technology can be harnessed for pain relief via
distraction. Importantly, for both patients and providers,
acceptability of the technology and feasibility of its use
were established. Given that such technology now is easy
to procure and use — a noteworthy strength — it can be
used as an adjunctive to routine burn care when pain
management is an issue and where other VR systems are
cost prohibitive. Thus, providers working in outpatient
burn clinics might consider whether their patients may
benefit from VR-driven distraction for pain relief, particularly given that low-cost VR technology is so accessible, and
especially as future research refines recommendations for
its use.
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