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ABSTRACT

Objective: To assess the effect of virtual reality in pain relief during chronic wound
dressing change. Method: This is an experimental study carried out with 17 participants,
in a stomatherapy clinic in Ceard, Brazil, from June to December 2019, using the
virtual reality glasses Oculus Go®. Sociodemographic and clinical information, as well
as of lifestyle, and characteristics of the lesions were collected. A faces scale and a
visual analogue scale were used for pain assessment, behavioral aspects assessment,
satisfaction, and discomfort with Oculus Go®. The Chi-square, McNemar, and
Wilcoxon tests were used. The study was approved under opinion No. 2.649.144/2019.
Results: There was a reduction in pain during dressing change with Oculus Go®.
Participants with Oculus Go® manifested less pain during (p < 0.001) and after
(p < 0.001) dressing change; and had lower heart rate before (p = 0.044) and after
(p =0.001) the procedure. There were significant differences between groups in systolic
(p =0.012) and diastolic (p = 0.004) blood pressure values after dressing. Virtual reality
did not cause any discomfort and participants were satisfied. Conclusion: Virtual
reality showed positive effects in pain relief during chronic wound dressing change.

DESCRIPTORS

Virtual Reality; Imaging, Three-Dimensional; Pain; Wounds and Injuries; Patient
Satisfaction.
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Virtual reality in pain relief during chronic wound dressing change

INTRODUCTION

Chronic wounds are injuries that often stagnate in the
inflammatory phase or present an impaired proliferative
phase, which promotes healing time increase, taking months
or years'. Although being difficult to heal, an understanding
of the underlying pathophysiology and specific attention can
often lead to successful healing®.

The prevalence of chronic wounds is constantly increasing
and these wounds are often associated with significant
pain, with a great impact on quality of life®). Studies show a
prevalence between 0.16 and 1.2%“*) of people with chronic
wounds. About 80% of people with wounds report some
level of pain®.

'The pain experienced by people with chronic wounds is
persistent, recalcitrant, and disabling,” and may even occur
at rest, continuously or intermittently, and does not stop
despite the use of commonly used analgesics®©.

People with chronic wounds feel more pain during
dressing changes®. At the time of change, trauma in the
removal of primary dressings for replacement, cleaning
procedures, and repeated touches on the wound bed are
factors that cause moderate to severe pain®. Mechanical
manipulation during dressing replacement procedure
stimulates nociceptors, which are sensitized through sensory
receptors that respond to pressure and other mechanical
stimuli present in the wound bed, and promote greater pain
stimulus®.

Thus, the experience of pain during dressing change is
subjective and can be influenced by several psychological
factors. A Brazilian study evaluating pain in chronic wounds
during dressing change identified moderate throbbing pain,
especially during removal of the previous dressing and
cleaning of the wound bed“?.

Currently, many researchers focus mainly on analgesics
and dressing materials to relieve pain®. However, this type of
pain management requires the use of new treatment plans to
achieve effective analgesia and reduce the need for analgesics,
considering their side effects and possible interactions™?.

New efforts have been made to develop non-
pharmacological therapies for pain modulation that affect
psychological factors, including innovative emerging
technologies, such as Virtual Reality (VR)1'?, which has
been identified as a technology with potential to serve as a
non-pharmacological treatment for pain®.

VR is a technological apparatus that promotes a human-
virtual environment interaction, providing the users with a
digital place where they can be placed and live a synthetic
but realistic experience?.

VR is characterized as a distraction approach, based
on immersive and engaging psychology, with the ability
to divert the attention of nociceptors, and consequently, of
painful perceptions, through visual and auditory distraction,
which makes users not pay attention to the pain stimulus, as
they are immersed in another virtual scenario®?.

VR decreases cerebral cortex processing amplitudes after
painful stimuli, which are related to early modulation of
sensory stimuli, associated with the perception of nociceptive

stimuli and pain processing. Thus, the objective of VR
technology is to provide users with a sense of presence in
a simulated environment and to produce an immersive
experience that can distract the cortical processing of painful
stimuli®®.

Generally, VR systems consist of hardware (headphones,
glasses, gloves, computers, and mobile devices) and software
that offer a VR environment in multiple contexts, such as
beaches, forests, amusement parks, among others, making it a
relevant low-cost and promising tool for pain management'?.

Studies consulted infer that VR was effective in relieving
pain in people undergoing painful procedures, such as
postoperative™ and burns"'® dressing change. This shows
the relevance of using new VR technologies that can con-
tribute to “distract” nociceptors during dressing replacement
and, thus, reduce pain levels.

However, there have been no studies so far on the impact
or effectiveness of VR in pain relief during dressing change in
adults with chronic wounds, which makes the development
of publications essential, taking patients’ well-being and
a new autonomous strategy for health professionals to
minimize pain into account. The study echoes the hypothesis
that the use of VR during dressing change for chronic
wounds favors pain relief.

"The objective of the study is to assess the effect of virtual
reality in pain relief during chronic wound dressing change.

METHOD

DESIGN OF STuDY

'This is an experimental study with intra-subject comparison,
of pre- and post-test design, with a crossover randomized
and rotating comparative group aimed at evaluating the
effect of VR. In this study, the effect desired is pain reduction
during dressing change through the use of VR.

SCENARIO

'The study was carried out in a stomatherapy clinic in the
state of Ceard, Brazil. This clinic is a reference for 13 cities
located in the area of Maci¢o de Baturité.

PopuLATION

'The target population was represented by people with
chronic wounds, who show a difficult healing process,
exceeding six weeks, often painful and presenting complexity
in pain relief!”.

'Thus, the calculation for finite samples was performed,
with the percentage of 1.2% being adopted, and 80%© of
this was calculated to reach the expected frequency for the
sample calculation (0.96%). Considering a margin of error
of 5% and a confidence level of 95%, the N for subjects of
the study was reached with 15 participants.

'The study included people aged 18 years or over, with
chronic wounds, mild, intense, or moderate pain, and who
were available to attend the clinic on pre-established days.

Exclusion criteria were not having hearing acuity (deaf
people) assessed using the Percentage Index of Speech
Recognition (PISR)®®; not having sufficient visual acuity
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(people with low vision and non-sighted people) assessed
using the Snellen chart; drowsiness; being under the
influence of alcohol or drugs, and eye injuries. It should be
noted that the use of corrective lenses did not preclude the
use of the Oculus Go®, which is adaptable over the glasses,
despite being designed to work better on people with perfect
sight. In addition, problems with poor hearing ability have
been solved by setting the maximum volume for the Oculus
Go® sounds. After applying the eligibility criteria, 17 people
participated in the study. There were no sample losses.

After considering the random and rotating sample, each
individual was identified by a Greek letter (alpha, beta...
omicron) to avoid codes that could be associated with
the identification of each group. Two groups were set up
(control and intervention) and each of these groups
underwent two observations, one using VR and another
without VR, characterizing the crossover.

At first, randomization was performed, in which each
participant had a 50% chance of fitting into either of the two
assembled groups, with the selection of each group being
performed by the “random” option present in the software
Excel 2019. Following the draw to define where each
participant would be initially allocated, the dressing was
performed according to the protocol of the clinic, with one
of the groups using the device for VR and the other not
using it. In the second moment, there was an inversion of the
groups’ members, with the participants of the intervention
group becoming part of the control group and those from
the control group being allocated to the intervention group.
Thus, all subjects had the opportunity to participate in the
intervention. The time between the two observations was
seven days.

The intervention took place with the use of glasses
reproducing three-dimensional image and stereophonic
sound, the Oculus Go®, which have two screens with 2560
x 1440 resolution, LCD panels, lenses with the same field
of view and 3D-integrated spatial audio causing the effect
of sound immersion. Oculus Go® tracked the users’ move-
ments through computer vision, which allowed an immersive
experience in heavenly and realistic places, such as: beaches
(Wineglass Bay and 12 Apostles, both in Australia; Tropical
Beach Escape, Philippines; Fern Bern and Fantail Falls,
New Zealand), rural areas (Northern Lights, United States;
Forest Creek, Germany; Rice Terraces, Philippines) and
National Park (Glenn Canyon, United States), with 360°
video images and location-specific spatial sounds. Each
participant was previously consulted about the preferred
scenario.

'The time for changing dressings was chosen for the use
of VR, considering that this is the moment of greatest pain
intensity, due to wound handling®'?. It should be noted that
patients did not receive analgesics before dressing changes
and were instructed not to take analgesics 24 hours before
going to the consultation, except in case of medical indica-
tion due to persistent pain.

The dressing was applied through an aseptic technique
using surgical gloves. The clinic’s own protocol was used.
It included the removal of the dressings for replacement,

wound bed cleaning with liquid solutions (0.9% saline
solution and polyhexanide at room temperature), conser-
vative instrumental debridement with a carbon scalpel
blade no. 15, insertion of primary coverage and secondary
occlusion of the lesion as indicated by a nurse specialized
in stomatherapy and dermatology. All dressings were
performed by the same nurse (not blinded to dressings and
application of the intervention). The dressing changes took
an average of 22 minutes. A second nurse was responsible
for collecting the study data.

DATA COLLECTION

Data collection took place from June to December 2019
at the stomatherapy clinic, which has two rooms with good
lighting and air conditioning equipment with remote control,
to allow a standard temperature of 26°C in all consultations.

A form was used with sociodemographic information
(age, sex, race, occupation, education); clinical characteristics
and lifestyle habits (diabetes mellitus, arterial hypertension,
smoking, and alcoholism), characteristics of the lesions
(skin type — healthy, very thin, dry, discolored, humid, or
with edema); type of wound (venous ulcer, arterial ulcer,
pressure ulcer, neurotrophic ulcer, diabetic foot, or other);
appearance (necrotic, infected, granulated, or epithelialized);
edge (erythema, heat, hardened, ruptured, scaly, or dry);
edge detachment (present or absent); topical treatment
(hydrogel, papain, calcium alginate, silver hydrofiber,
collagenase, essential fatty acids, silver sulfadiazine, or other
coatings without a component or medication with analgesic
substance); and type of pain (non-cyclic acute — during
debridement, cyclic acute — during dressing removal, and
chronic pain — persistent and constant). All characteristics
of the lesions were evaluated by a nurse specialized in
stomatherapy and dermatology.

The Faces Pain Scale”” was used to assess pain (none,
mild, moderate, discomforting, intense and unbearable). Pain
levels were measured by the Visual Analog Scale (VAS)@0
from zero to ten (0 = no pain and 10 = worst pain imaginable)
two minutes before starting dressing application, after
debridement and immediately after completion of the
whole procedure. Another question regarded the greatest
and least intensity of pain that the patient has felt in the last
24 hours. Clinical data (heart rate, systolic and diastolic blood
pressure, temperature and oxygen saturation) were evaluated
60 seconds before starting the dressing and immediately
after its completion. A qualitative assessment was performed
of the behavioral aspects (presence or absence of vocal signs,
typical painful facial expression, altered body movement,
protective posture, and pain location) and physiological
changes (paleness and sweating) during dressing.

Following dressings application completion, satisfaction
when using the Oculus Go® during the procedure was
assessed with a five-point Likert-type scale (1 — very
dissatisfied; 2 —a little satisfied; 3 — satisfied; 4 — very satisfied;
5 — extremely satisfied)®. Considering the hypothesis that
the use of equipment on the patients’heads could make them
uncomfortable, the discomfort of using the Oculus Go® was
also assessed using the five-point Likert-type scale (1 — not
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disturbed at all; 2 — a little bit disturbed; 3 — disturbed;
4 — very disturbed; 5 — extremely disturbed).

DATA ANALYSIS AND TREATMENT

Data were tabulated in an Excel spreadsheet and
analyzed using SPSS version 24 software. For qualitative
variables, absolute and relative frequencies were calculated.
Quantitative variables were summarized using statistics:
mean, standard deviation, quartiles, minimum and maximum.
The comparison of data obtained with and without the use
of VR was performed using the Chi-square and McNemar
tests for qualitative variables and Wilcoxon for quantitative
ones. For all inferential procedures, a significance level of
5% was adopted.

ETHICAL ASPECTS

The research was approved by the Research
Ethics Committee of the Universidade da Integragio
Internacional da Lusofonia Afro-Brasileira, under opinion
n° 2.649.144/2019, and followed the recommendations of
Resolution n° 466/12, of the National Health Council, and
all participants signed the Free Informed Consent Form.

RESULTS

There was a predominance of male participants
(15/88.2%), retired (11/64.7%), self-declared brown
(10/58.8%), and with some primary education (10/58.8%).
It was observed, respectively, that 58.8% (n = 10) and 70.6%
(n = 13) of the participants had a diagnosis of diabetes
mellitus and systemic arterial hypertension. Alcoholism and
smoking were not frequent habits.

Regarding the assessment of the wound, there was a
predominance of participants with neuropathic ulcers due
to diabetes (5/29.4%) and venous ulcers (5/29.4%), with the
presence of liquefactive necrosis (9/52.9%). The predominant
skin type was skin with edema (8/47.1%) and moist
(7/41.2%) skin. Non-cyclic acute pain (during debridement)
was predominant (10/58.8%).

In the clinical evaluation, there was identification of
participants with hyperkeratosis (11/64.7%), lipoderma-
tosclerosis (10/58.8%), claudication (8/47.1%), and calluses
(07/41.2%).The edge of the lesion had erythema and heat in
41.2% (n = 10). The most used topical treatment was silver
hydrofiber (6/35.3%) and calcium alginate (4/23.5%).

In the assessment of vital signs and pain scores before
starting the dressing, there was a significant difference when
comparing the groups in relation to heart rate (p = 0.044),
as shown in Table 1.

The data in Table 2 show that the behavioral assessment
during dressing changes showed significant differences in
typical facial expression of pain (p = 0.016) and protective
posture (p = 0.031) in the group comparison. The table also
shows that the physiological aspects of facial expression
typical of pain, altered body movement, protective posture,
sweating and paleness did not show any statistical diffe-
rence between the groups. Participants who used VR during

Table 1 - Vital signs and pain before dressing change, according
to the VR and non-VR groups — Redencao, CE, Brazil, 2020.

no VR with VR
Variables p value*
Median (19-3" quartiles)
Heart rate 89 (84-92) 82 (76-89) 0.044
Systolic blood 136 (124-148) 140 (128-142)  0.203
pressure
Diastolic blood 90 (84-92) 90 (86-92) 0.102
pressure
Temperature 37 (36-37) 37 (36-37) 1.000
Oximetry 98 (97-99) 98 (97-99) 0.180
Pain intensity 6 (4-7) 5(4-7) 0.088
Worst pain in the last
24 hours 7 (6-9) 7 (6-8) 1.000
Mildest pain in the 5(3-7) 43-7) 1.000

last 24 hours

*Wilcoxon Test.

Table 2 - Behavioral, physiological, and pain aspects during
dressing change, according to the VR and non-VR groups —
Redencao, CE, Brazil, 2020.

Variables no VR with VR p value*
n (%) n (%)

Typical facial expression of pain 9(52.9) 2(11.8) 0.016
Altered body movement 10 (58.8) 3(17.6) 0.065
Protective posture 7 (41.2) 1(5.9) 0.031
Sweating 3(17.6) 2(11.8) 1.000
Pallor 1(5.9) 0(0) -
Pain intensity 8 (6-9.5) 1(0-2.5) <0.001

*McNemar Test.

Table 3 - Vital signs and pain after dressing change, according to
the VR and non-VR groups — Redencao, CE, Brazil, 2020.

no VR with VR
Variables p value*
Median (1¢-3" quartiles)
Heart rate 89 (85-92) 80 (76-82) 0.001
Systolic blood 136 (128-148) 130 (124-140)  0.012
pressure
Diastolic blood 90 (88-92) 88 (80-90) 0.004
pressure
Temperature 37 (36-37) 36 (36-37) 0.083
Oximetry 98 (97-99) 98 (97-99) 0.317
Pain intensity 05 (5-8) 01 (0-2) <0.001

"Wilcoxon Test.

dressing change had less pain when compared to the group
without VR (Table 2).

"The analysis of heart rate after dressing change revealed
a statistically significant difference (p = 0.001) between the
groups with and without VR (Table 3). There were also sig-
nificant differences between the two groups in terms of sys-

tolic blood pressure (p = 0.012) and diastolic blood pressure
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Table 4 - Satisfaction and discomfort of using virtual reality —
Redencao, CE, Brazil, 2020.

Variables n (%)
Satisfaction

Extremely satisfied 11 (64.7)
Very satisfied 6(35.3)
Discomfort

Absent 16 (94.1)
A little bit 1(5.8)

(p = 0.004) values after dressing application completion.
The group that used VR had less pain after dressing, with a
significant difference.

'The data in Table 4 show that most participants were
quite satisfied with Oculus Go® during dressing change
(64.7%). Furthermore, 94.1% did not feel any discomfort

in using the intervention.

DISCUSSION

'The present study showed that participants who used
VR had less pain during and after dressing change. Studies
consulted corroborate this finding®?2
identified that the intensity of pain during dressing
replacement in children and adults was statistically lower
with the use of VR®. Another study"'® with a similar scope
demonstrated that immersive VR was effective as a pain
distraction tool during dressing change.

'The reduction in pain during dressing changes is due
to the user’s attention shift away from the painful sensa-
tions, due to the visual and auditory distraction promoted
by VR. Two primary functions of VR are distraction and
the creation of a sense of presence in a simulated location.
Distraction entertains the user away from the situation
of real world, such as pain-inducing procedures, and the
sensation of presence in a simulated place allows the user

to “experience”a projected scenario that simulates removing
(24)

). Dutch researchers

him/her from the treatment environment

Thus, VR is exclusively characterized as immersive
and involving, integrating many sensory experiences thus
capturing a greater degree of attention from the person using
it, reducing the perception of pain, and can then be used as
a useful complement to non-pharmacological analgesia in
dressing replacement>:%),

'This data infers the relevance of using VR before starting
the procedure until its completion, leaving the patient
more relaxed and calm during cleaning, debridement and
replacement of the coverings of their injury, especially in
chronic wounds, which are often painful, and need periodic
dressing change.

A study in China® showed that the pain relief effect
of VR was more significant during the dressing change
procedure compared to before or after the dressing change,
corroborating the findings presented.

Participants who received VR glasses had lower heart
rates and lower systolic and diastolic blood pressures before

and after dressing change. Previous studies®?” have shown
a significant reduction in heart rate in participants who
used VR compared to the control group. The reduction in
systolic and diastolic blood pressure may be related to the
fact that offering VR before starting the dressing helps to
reduce anxiety and the fear of pain, through distraction,
which minimizes the time for thoughts of pain that one
may feel when the procedure is started, leaving patients more
relaxed 629,

It was noticed that the participants who used VR had
lower facial expression typical of pain and protective posture
during dressing change, making them more collaborative
with the procedure for removing the dressing and cleaning
the lesion. The use of VR can improve the painful change
of dressings and improve patient cooperation during the
procedure, with less exhaustion from health professionals
and less time spent on each dressing, as the patient becomes
calmer and more collaborative®, In addition, VR can
reduce drug dependence in this public and minimize health
care costs.

After finishing the dressing application, besides pain
reduction, systolic and diastolic blood pressures were also
significantly lower in the group using VR. A study consulted
suggests a connection between acute or chronic pain and
cardiovascular alterations, which can interfere with heart
rate and stroke volume®. The study results corroborate the
positive effect of VR on the clinical data of patients during
dressing change for chronic wounds, contributing to the
success of the procedure.

These findings emphasize the importance of health
professionals who deal with wound care using this
technology, as people with chronic wounds may experience
persistent and debilitating pain that cannot be adequately
treated with common analgesics and that negatively affects
the timing of dressings change®?. It should be noted that
dressing change is an essential part of wound treatment, as
it contributes to the maintenance of a clean environment,
free of pathogens and with physiological humidity.

'The use of the Oculus Go® for auditory and visual
immersion during dressing change did not cause discomfort
to the participants and most of them were satisfied during
this study. A study showed greater satisfaction, by users who
had reduced pain, with the use of VR than when watching
televisionV. Participants satisfaction when using Oculus
Go® can contribute to improving the quality of care, due to
its practicality in placement and removal, without causing
adverse effects during use, being, therefore, well accepted by
users19, Recent research has shown that the use of VR did
not lead to adverse events in participants!?.

This study participants’ characteristics may limit the
generalization of the results to other populations, as they
were collected in a specific geographic region. Moreover, the
effects of VR in a single dressing change were evaluated.
Despite these limitations, the present study makes important
contributions to the state of the art, and the results may have
important implications for the care of people with chronic
wounds. Future research with other more robust studies,
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with larger samples, follow-up, and several dressing changes
are needed to determine if the current results are replicated.

CONCLUSION

The use of VR showed positive effects in pain relief
during chronic wound dressing change. VR provided the

distraction from pain perception during dressing replace-
ment, with significant differences in heart rate, systolic and
diastolic blood pressure before and after dressing change,
reflecting better behavioral and physiological aspects during
dressing change. Virtual reality did not cause any discomfort
and participants were satisfied with its use.

RESUMO

Objetivo: Avaliar o efeito da realidade virtual no alivio da dor durante a troca de curativos de feridas cronicas. Método: Estudo
experimental realizado com 17 participantes, em ambulatério de estomaterapia no Ceard, Brasil, de junho a dezembro de 2019, com
utilizagio de 6culos de realidade virtual Ocu/us Go®. Coletaram-se informagées sociodemogrificas, clinicas, de habitos de vida e sobre
as caracteristicas das lesdes. Utilizou-se escala de faces e visual analégica para avaliagio da dor, avaliagio de aspectos comportamentais,
satisfacdo e incomodo do Oculus Go®. Utilizaram-se os testes Qui-quadrado, McNemar e Wilcoxon. O estudo foi aprovado sob parecer
de n° 2.649.144/2019. Resultados: Houve redugio da dor na troca de curativo com Oculus Go®. Os participantes com Oculus Go®
manifestaram menos dor durante (p < 0,001) e apés (p < 0,001) a troca de curativos; e apresentaram menor frequéncia cardiaca antes
(p = 0,044) e ap6s (p = 0,001) o procedimento. Houve diferengas significativas entre os grupos nos valores da pressio arterial sistdlica
(p =0,012) e diastdlica (p = 0,004) apés o curativo. A realidade virtual nio causou incémodo e os participantes mostraram-se satisfeitos.
Conclusio: A realidade virtual apresentou efeitos positivos no alivio da dor durante a troca de curativos de feridas cronicas.

DESCRITORES
Realidade Virtual; Imageamento Tridimensional; Dor; Ferimentos e Lesoes; Satisfagio do Paciente.

RESUMEN

Objetivo: Evaluar el efecto de la realidad virtual en el alivio del dolor durante el cambio de vendajes de heridas crénicas. Método:
Estudio experimental realizado con 17 participantes, en ambulatorio de estomaterapia en Ceard, Brasil, de junio a diciembre de 2019,
con utilizacién de gafas de realidad virtual Ocu/us Go®. Fue posible reunir informaciones sociodemogrificas, clinicas, hébitos de vida
y caracteristicas de las lesiones. Fueron utilizadas la escala de faces y la visual anal6gica para evaluar el dolor, se realizé una evaluacién
de aspectos comportamentales, de satisfaccién e incomodo del Oculus Go®. Fueron utilizados los testes Chi-cuadrado, McNemar y
Wilcoxon. El estudio fue aprobado bajo la licencia de n° 2.649.144/2019. Resultados: Hubo reduccién del dolor en el cambio de
vendaje con Oculus Go®. Los participantes con Oculus Go® manifestaron menos dolor durante (p < 0,001) y después (p < 0,001)
del cambio de vendajes; y presentaron menor frecuencia cardiaca antes (p = 0,044) y después (p = 0,001) del procedimiento. Hubo
diferencias significativas entre los grupos en los valores de la tension arterial sistdlica (p = 0,012) y diastélica (p=0,004) después del
vendaje. La realidad virtual no generé incémodo y los participantes demostraron satisfaccion. Conclusién: La realidad virtual presenté
efectos positivos en el alivio del dolor durante el cambio de vendajes de heridas crénicas.

DESCRIPTORES
Realidad Virtual; Imagenologia Tridimensional; Dolor; Heridas y Lesiones; Satisfaccién del Paciente.
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