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The effect of virtual reality on patients’
experiences of pain during painful wound
care procedure: a systematic review and meta-
analysis of randomized controlled trials
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Abstract

Background \Wound care procedures can often cause intense and intolerable pain for patients and negatively affect
their quality of life.

Objective This study aimed to determine the impact of virtual reality applied in wound care procedures on pain
management.

Methods A systematic review and meta-analysis. From online databases, including PubMed, ScienceDirect, Scopus,
EBSCO (MEDLINE) and Web of Science. Two independent systematic searches of databases were conducted by two
researchers. Two independent systematic searches of databases were conducted by two researchers in April 2025.
The search strategy was adapted to bibliographic databases. All relevant studies published until the end of April
2025 were included, with no time restrictions applied to capture the earliest research on VR in wound care. Then,
two reviewers independently screened literature, and extracted data. After conducting a quality assessment of the
included literature, meta-analysis was performed. The degree of heterogeneity was also indicated by using I’statistic.

Results This systematic review and meta-analysis included seven randomized controlled trials. The results of the
studies included in the systematic review revealed that VR effectively reduced pain during dressing changes, as
reported in most included studies. However, our meta-analysis for pain, based on three studies, revealed substantial
heterogeneity (1>=86.19%) and did not show a statistically significant overall reduction in pain scores. Similarly, the
meta-analysis for anxiety, derived from two studies, showed no heterogeneity (I>=0%) and did not yield a statistically
significant pooled effect for anxiety reduction.

Conclusion Virtual reality shows promise in reducing pain during a wound care procedure. However, large-scale
methodologically sound randomized controlled trials are recommended to determine its efficacy in reducing post-
procedural pain and anxiety and its broader effect on vital signs.

Clinical trial number Not applicable.
Registration www.crd.yorkac.uk CRD420251021751, registered March 31, 2025.
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Background

Wound care can cause intolerable pain that patients often
experience. In particular, pain intensifies during wound
care procedures such as wound washing, debridement
and dressing changes [1, 2]. Pain during this process may
negatively affect the quality of life of the patient [3].

Both pharmacologic and nonpharmacologic methods
are available to manage pain during wound care. Non-
opioid and opioids are among the pharmacological meth-
ods, while distraction (such as television, videos, music
or other activities; chatting), relaxation breathing, spiri-
tual care, reflexology, reiki and virtual reality constitute
non-pharmacological methods [4, 5]. It is stated that
both pharmacologic and nonpharmacologic techniques
are effective in the control of wound-related procedural
pain [6].

In recent years, it has been reported that virtual real-
ity technology can be used as a complement to pharma-
cological methods in wound care [7, 8]. Virtual reality is
a three-dimensional digital environment with multiple
degrees of freedom that allows users to interact with
their environment and have immersive experiences [9].
This technology stands out as a therapeutic method to
reduce pain in wound care [7]. A systematic review and
meta-analysis suggested that virtual reality application
moderately reduces pain during wound dressing change
and should be applied in conjunction with analgesic or
anesthetic drugs included in the standard wound care
procedure [8]. In a different study, it was determined that
virtual reality effectively reduced the worst pain intensity
during wound care and physical therapy of burn patients
[10]. In a study, patients with burn wounds were divided
into three groups: a virtual reality group, a music group,
and a control group that received no intervention. After
the intervention, a significant reduction in pain levels
was observed in the virtual reality group [11].

These findings indicated that VR could be a comple-
mentary pain management intervention for burn patients
[10, 11]. In addition to burn wounds, recent studies have
demonstrated that virtual reality exerts analgesic effects
on a variety of other wound types, including chronic
wounds such as venous, arterial, pressure, neuropathic,
and diabetic foot ulcers, as well as postoperative wounds,
including those following haemorrhoidectomy and peri-
anal abscess drainage [12—15].

When the available systematic reviews are examined, it
is noteworthy that no study has addressed the effect of
virtual reality on pain during the entire wound care pro-
cess (dressing change / wound cleaning / debridement).
Previous systematic reviews focused on specific areas;
for example, one study evaluated VR therapy on pain

and anxiety during wound care in hospitalized or outpa-
tient adults [16], while another meta-analysis examined
VR-based interventions for pain control in adult burn
patients [2]. Previous studies and meta-analyses generally
included both studies applying VR throughout the entire
wound care process and studies using VR only during a
single stage (most commonly dressing change), result-
ing in heterogeneous approaches. In contrast, the pres-
ent study specifically focuses on VR application across
the entire wound care process (dressing change, wound
cleaning, and debridement), providing a more consistent
and comprehensive understanding of its analgesic effects
[2, 16].

Methods

Study design and protocol

We conducted this systematic review and meta-
analysis using a prospectively registered protocol
(CRD420251021751) and reported in accordance with
Preferred Items for Systematic Reviews and Meta-Analy-
sis (PRISMA) guidelines [17].

Eligibility criteria

The PICOT (Population, intervention, comparison, out-
come and study design) construct was used to inform the
eligibility criteria.

Population
Included: Adults (=18 vyears) with acute or chronic
wounds undergoing painful wound care procedures
(e.g., dressing changes, wound cleansing, debridement),
whether treated in outpatient or inpatient settings, and
receiving virtual reality interventions.
Excluded: Children and adolescents (< 18 years).
(Participants under 18 years of age were excluded to
ensure sample homogeneity. Pain perception and coping
mechanisms differ substantially between pediatric and
adult populations. In addition, the density of nociceptors
per square meter of body surface is higher in children
than in adults, which may contribute to differences in
pain sensitivity and responses to wound care procedures)
[18].

Intervention

Included: Studies in which virtual reality is applied
throughout the entire wound care process (from initial
assessment to dressing completion), either alone or as an
adjunct to standard wound care.

Excluded: Studies applying virtual reality only during spe-
cific procedures (e.g., dressing changes, wound cleansing,
debridement).
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Comparison

Included: Standard wound care (standard dressing
change procedure/standard wound care) with or without
other forms of distraction (TV, videos, books etc.)
Excluded: Studies not including a control group.

Outcome
Included: Pain, anxiety, heart rate, blood pressure, body
temperature, oxygen saturation, patients’ experinces.

Study design
Included: Randomised controlled trials (Parallel-group
and crossover trials).
Excluded: Conference proceedings, dissertations, meta-
analysis, reviews, qualitative studies, letters, abstracts,
comments, editorials, case reports, case series.

Following the inclusion and exclusion criteria, a litera-
ture search was conducted.

Literature search strategy

PubMed, ScienceDirect, Scopus, EBSCO (MEDLINE)
and Web of Science databases were searched in April
2025 using appropriate keywords. A comprehensive
search strategy was developed and applied to each data-
base. To ensure both reproducibility and completeness,
the search incorporated a combination of MeSH terms
and Title/Abstract keywords. Search terms and strategies
were made using keywords such as ‘virtual reality; ‘virtual
realities; “VR; ‘virtual reality therapy, ‘virtual reality expo-
sure therapy, ‘virtual reality immersion therapy, ‘wound,
‘injury; ‘injury care; ‘wound care; ‘pain’ and ‘pain manage-
ment’ The search strategy was adapted to bibliographic
databases (Additional file 1). References of included stud-
ies were also manually screened. All relevant studies pub-
lished until the end of April 2025 were included, with no
time restrictions to capture the earliest research on VR in
wound care.

Study selection

Study selection was conducted using Rayyan software.
After removing duplicate articles using Rayyan soft-
ware, two researchers independently screened titles and
abstracts according to the inclusion and exclusion cri-
teria. No discrepancies were encountered during the
screening process; therefore, consultation with a third
reviewer was not required. The same two reviewers also
independently assessed the full-text articles and jointly
decided which studies to include. Since no disagreements
occurred during this phase, consultation with a third
reviewer was not necessary. After the study selection
process, data extraction was conducted to systematically
collect relevant information from the included studies.
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Data extraction
Descriptive data was extracted from each included article
using a form developed by the research team. The data
extracted included author(s), year of publication, study
design, participants ((number, sex, inpatient, outpatient,
mean age), wound type, wound site, wound size, pre-
procedure medications, type of wound care procedure
(dressing change / cleaning / debridement etc.), VR type
(immersive/non-immersive), VR interactivity (active/
passive). Immersive virtual reality fully immerses the user
in a simulated environment, creating a sense of presence.
Non-immersive virtual reality, on the other hand, pro-
vides the user with limited interaction through a screen
and does not induce a sense of presence [19]. Active VR
offers an interactive experience that allows the user to
engage with objects in the virtual environment and con-
trol the experience [15, 20]. Passive VR involves the user
taking on a purely observational role within the experi-
ence [13, 21, 22]. In addition, data extraction included
VR content (game, environment, nature etc.), VR dura-
tion, frequency, control group, pain and anxiety scores,
vital signs, patients’ experience, key results, and quality
scores. Two researchers first performed the data extrac-
tion independently. When there was missing data, one of
the investigators (SCO) contacted the study investigators.
Another researcher from the research team checked the
accuracy of the data (MS).

Following data extraction, the methodological qual-
ity of included studies was assessed to evaluate potential
bias using the Joanna Briggs Institute (JBI) tool.

Risk of bias
The methodological quality of the included studies was
assessed using the 13-item Joanna Briggs Institute criti-
cal appraisal tool for the assessment of risk of bias in
randomized controlled trials [23]. Two reviewers inde-
pendently evaluated all 13 items of the checklist. Each
item was assessed as “Yes,” “No,” “Unclear;” or “Not appli-
cable” based on the information provided in the study
reports. Any discrepancies were resolved through dis-
cussion between the two reviewers; therefore, consul-
tation with a third reviewer was not necessary. The aim
of the appraisals was to assess the methodological qual-
ity of the studies, taking into account potential bias in
study designs. The quality assessment was recorded for
descriptive purposes and did not influence study inclu-
sion criteria. The results of the risk of bias assessment are
summarized in Table 1 to clearly illustrate the findings.
Following the assessment of methodological quality,
data synthesis was performed to combine and analyze the
extracted information.
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Funnel Plot for Pain Data
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Fig. 1 Funnel plot showing the effect of virtual reality on pain

Funnel Plot for Anxiety Data
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24867
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Fig. 2 Funnel plot showing the effect of virtual reality on anxiety

Data synthesis

In our systematic review, we grouped participant data
using means, numbers and percentages. We assessed the
statistical significance of findings regarding clinical prac-
tice based on a p-value of <0.05. All analyses for pain and
anxiety from extracted data, including graphical assess-
ments and heterogeneity tests were performed using R
software version 4.4.2 with help of ‘metaphor’ package.

A random-effects meta-analysis model was applied to
account for potential heterogeneity between the stud-
ies. Effect sizes were computed as mean differences
and standard deviations between pre-test and post-test
scores within the VR and control groups. The between-
study variance (tau-squared, 1°) was estimated using

the Restricted Maximum Likelihood (REML) method.
Between-study heterogeneity was assessed using
Cochran’s Q statistic and quantified by the I* statistic to
estimate the proportion of variability due to heterogene-
ity rather than chance. Forest plots were also constructed
to visually summarize individual study effect sizes and
their confidence intervals alongside the pooled estimate.
To evaluate potential publication bias, funnel plots were
generated and visually inspected for asymmetry (Figs.
1 and 2) [24]. Statistical significance was assessed at the
0.05 level (p < 0.05).
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Results

Literature search

A total of 1597 studies were identified by analyzing the
identified databases. After removing duplicates and
reviewing the title and abstract, 21 articles were eligible
for full text review. During the full-text review phase,
14 studies were excluded because they did not meet the
inclusion criteria. After screening, 7 randomized con-
trolled trials [12, 13, 15, 20-22, 25] were included. The
PRISMA 2020 flowchart provided detailed screening
results (Fig. 3).
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Description of study design and participants

Table 2 provides a summary of seven randomized con-
trolled trials published between 2017 and 2025. The
included studies were conducted in Tiirkiye [25], China
and Canada [15], the United States [20, 21], Poland [22],
China [12], and Brazil [13]. 3 studies were conducted with
inpatients [12, 15, 20] and 4 studies with outpatients [13,
21, 22, 25]. The number of participants varied between 17
and 182. A total of 545 subjects were included; 510 sub-
jects were analyzed in parallel group trials [12, 15, 21, 22,
25], 35 subjects were analyzed in crossover studies [13,
20].

Identification of studies via databases and registers
)
& Records identified from*: Records Femoved before screening:
=) Databases (N =1597) Duplicate records removed (n=
k] PUBMED (n = 251) 802)
= SCIENCEDIRECT (n = 59) —> Records marked as ineligible by
= SCOPUS (n=564) automation tools (n = 0)
3 EBSCO (MEDLINE) (n =207) Records removed for other
= WEB OF SCIENCE (n = 516) reasons (n =0)
_ \ 4
Records screened | Records excluded**
(n=795) (n=1774)
A\ 4
o Regorts sought for retrieval Reports not retrieved
= (n=21) (n=0)
o
o
o A4
o Reports excluded:
Reports assessed for eligibility Wrong study design (n = 4)
(n=21) Wrong publication type (n = 3)
Wrong outcome (n = 1)
Wrong population (n = 2)
Wrong study duration (n =1)
Wrong drug (n =1)
Inappropriate control (n = 1)
— v No control (n = 1)
Studies included in review
(n="7)
Reports of included studies
=7)

Fig. 3 PRISMA 2020 flow diagram
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Description of wound characteristics and dressing change
The included studies examined a range of wound types:
surgical wounds [12, 15], necrotizing fasciitis and pres-
sure ulcers [20], chronic wounds including venous, arte-
rial, pressure, neurotrophic, and diabetic foot ulcers [13],
venous stasis, diabetic ulcers, and breast wounds from
surgical complications [21], venous leg ulcers [22], and
diabetic foot, venous ulcers, and other wound types [25].

Most studies focused on dressing changes alone [12,
15, 20, 25], while others combined dressing change
with debridement [13, 22]. Park et al., [21] specifically
addressed wound debridement as the primary interven-
tion (Table 2).

Description of control and intervention

All studies compared the effectiveness of virtual reality
with various control groups. Two studies used standard
care as a control group [15, 25]. Two different studies
identified patients who did not use VR during wound
care as the control group [21, 22]. One study compared
VR with analgesic intake only [12]. Other studies used
a crossover study so that each participant experienced
both the VR intervention and non-VR (standard care)
conditions [13, 20].

Immersive VR was used in all seven included studies
[12, 13, 15, 20-22, 25]. Active VR was preferred in two of
these studies [15, 20] and passive VR was preferred in five
[12, 13, 21, 22, 25]. VR contents used in the studies are
given in Table 2.

Quality appraisal results
The risk of bias scores for the methodological quality
assessment of the studies are presented in Table 2.

Outcomes regarding pain

During dressing change

The effect of VR on the pain level during dressing change
varies according to the studies examined. Five studies
evaluated the effect of VR on the level of pain experi-
enced during dressing [12, 13, 15, 21, 22]. Ding et al,, [15]
and Zheng and Liu [12], reported that the pain scores
measured at 5, 10, 15, and 20 min were significantly lower
in patients who underwent VR during dressing changes
after hemorrhoidectomy and perianal abscess drainage,
respectively, compared to the control group, and that the
pain level in the VR group decreased significantly over
time (p < 0.05 for all time points; p < 0.01 for within-
time reduction). In de Aragjo et al., [13] and Spyrka et
al., [22], it was reported that participants who underwent
VR during chronic wound dressing and wound debride-
ment for venous leg ulcers, respectively, felt statistically
significantly less pain compared to the control group (p
< 0.001). In contrast to the aforementioned studies, one
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study found no significant difference in pain between VR
and control groups during wound debridement [21].

Post-dressing change

While one study showed that VR significantly reduced
pain after dressing change [13], 5 studies reported that
VR did not make a significant difference in post-dressing
pain levels (p >0.05) [12, 15, 20, 21, 25]. These findings
were consistent with the results of the meta-analysis.

Figure 4 displays the forest plot showing the effect of
virtual reality on pain. The meta-analysis of pain scores
across three studies [15, 20, 25] revealed substantial het-
erogeneity (I = 86.19%, Q(2) = 17.95, p = 0.0001), indi-
cating considerable variability in effect sizes between
studies.

Despite this, the pooled estimate of the virtual reality
effect on pain reduction was not statistically significant
(estimate=1.53, SE=1.41, p=0.28), with a wide confi-
dence interval crossing zero (95% CI: -1.23 to 4.29). This
suggests that, overall, the virtual reality did not produce a
consistent or significant reduction in pain scores (Fig. 4).
The funnel plot indicates minimal publication bias; how-
ever, the slight asymmetry suggests a possible underrep-
resentation of studies with negative or null findings. This
variability in pain outcomes may reflect differences in
study design, intervention protocols, or patient popula-
tions (Fig. 1).

Outcomes regarding anxiety

During dressing change

There was only one study in which VR was applied dur-
ing wound debridement. In this study, there was no sta-
tistically significant difference (p >0.05) in anxiety levels
between the group that underwent VR during wound
debridement and the control group [21].

Post-dressing change

We found three studies examining the effect of VR on
anxiety after dressing or debridement. In these studies,
no statistically significant difference was found between
the VR-treated groups and the control groups in terms
of anxiety levels after dressing or debridement [20, 21,
25]. These findings were consistent with the results of the
meta-analysis.

Figure 5 displays the forest plot showing the effect of
virtual reality on anxiety. The meta-analysis of anxiety
scores from two studies [20, 25], showed no heteroge-
neity (I = 0%, Q(1) = 0.86, p = 0.35) and yielded a non-
significant pooled effect estimate (estimate = -0.05, SE
= 1.23, p = 0.97; 95% CI: -2.45 to 2.35), indicating a lack
of evidence for virtual reality effectiveness on anxiety
reduction (Fig. 5).

For anxiety outcomes, results appeared more consis-
tent, although the pooled effect was not significantly
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Study Estimate [95% CI]
McSherry2017 -0.50[-3.16, 2.16]
Ding2019 —— 3.89[3.34, 4.44]
Belhan2025 0.48 [-1.70, 2.66]
Random-Effects Model 1.53[-1.23,4.29]
l T T T 1
-4 2 0 2 4 6

Difference-in-Differences (Mean Difference)

Random-Effects Model (k = 3; tau? estimator: REML)

logLik deviance AIC BIC AlCc

-4.5726 9.1451 13.1451 10.5314

tau? (estimated amount of total heterogeneity): 4.9901 (SE = 5.9779)
tau (square root of estimated tau? value): 2.2338
I? (total heterogeneity / total variability): 86.19%
H? (total variability / sampling variability): 7.24

Test for Heterogeneity: Q(df=2)=17.9499, p-value = 0.0001

Model Results:

estimate SE  zval pvalue cilb ciub

1.5299 1.4084 1.0863 0.2773 -1.2305 4.2904

Fig. 4 Effect of VR versus no VR on pain intensity

improved by virtual reality. Funnel plot inspection again
showed greater spread and heterogeneity compared with
pain outcomes, with some indication that smaller stud-
ies tended to report larger effects (Fig. 2). While this may
reflect a modest publication bias, it more likely suggests
trial-specific differences influencing the observed out-
comes. Further research using standardized methodolo-
gies is warranted to clarify these effects.

Outcomes regarding vital signs

Heart rate

There were three studies examining the effect of VR on
heart rate during a wound care procedure [12, 13, 15]. In
dressing changes after hemorrhoidectomy [15], and peri-
anal abscess drainage [12], VR distraction was reported

25.1451

to have no significant effect on post-dressing heart rate (p
>0.05). However, one study found that participants using
VR during chronic wound dressing had significantly
lower heart rates both before (p = 0.044) and after (p =
0.001) dressing compared to the control group [13].

Blood pressure

Only one of the seven studies had information on blood
pressure. Virtual reality significantly decreased systolic
blood pressure (p=0.012) and diastolic blood pressure
(p=0.004) values after chronic wound dressing compared
to the control group.
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Meta-Analysis of Anxiety Scores

Study

Estimate [95% CI]

McSherry2017 -0.70 [-3.47, 2.07]

Belhan2025 1.94[-2.89, 6.77]

Random-Effects Model -0.05[-2.45, 2.35]
I T T T T 1

0 2 4 6 8

Difference-in-Differences (Mean Difference)

Random-Effects Model (k = 2; tau? estimator: REML)

logLik deviance =~ AIC  BIC AICc

-2.0483 4.0967 8.0967 4.0967 20.0967

tau? (estimated amount of total heterogeneity): 0 (SE = 5.7131)
tau (square root of estimated tau? value): 0

I? (total heterogeneity / total variability): 0.00%

H2 (total variability / sampling variability): 1.00

Test for Heterogeneity: Q(df = 1) = 0.8626, p-value = 0.3530
Model Results:

estimate SE 2zval pvalue cilb ciub

-0.0480 1.2258 -0.0392 0.9688 -2.4505 2.3545

Fig. 5 Effect of VR versus no VR on anxiety

Oxygen saturation

In this systematic review, three of the seven randomized
controlled trials included findings on oxygen saturation.
In these studies, it was determined that there was no sig-
nificant difference in oxygen saturation levels measured
during dressing change between patients who underwent
VR and patients in the control group [12, 15]. Similarly,
de Aragjo et al., [13] found that there was no significant
difference in oxygen saturation values before and after
dressing between the groups using VR and not using VR.

Body temperature
Only one study examined the effect of virtual real-
ity on body temperature in wound care. There was no

significant change in body temperature levels between
groups with and without virtual reality before and after
dressing change (p >0.05) [13].

Outcomes of virtual reality on patient experience
Satisfaction and enjoyment

In McSherry et al., [20], more than 75% of the partici-
pants found VR useful in wound care and stated that
it contributed positively to the dressing process. In
de Araujo et al, [13] 64.7% of the participants were
“extremely satisfied” and 35.3% were “very satisfied” with
the use of VR. Similarly, Park et al., [21] reported that
all patients in the VR group had a positive experience,
VR had a relaxing effect on the wound care process and
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could be recommended to others. In addition, the enjoy-
ment scores of patients using VR increased.

Discomfort and side effects

de Aragjo et al, [13] reported that only 5.8% (1) of the
participants reported very mild discomfort. In Belhan et
al., [25] mild side effects such as headache (2.8%), tired
eyes (2.8%), blurred vision (2.8%) and general discom-
fort (2.8%) were observed due to the use of virtual reality
glasses. Park et al., [21] reported dizziness in one patient
and nausea in two patients due to VR use.

Behavioral responses

de Aratjo et al, [13] reported that during dressing
change, pain-related behavioral responses were signifi-
cantly reduced in patients in the VR group compared
to the control group. Reactions such as showing typical
pain facial expression (VR: 11.8% vs. control: 52.9%; p =
0.016), taking a protective position (VR: 5.9% vs. control:
41.2%; p = 0.031) were significantly less in the VR group
compared to the control group. There was no statistically
significant difference between the VR and control groups
in terms of changes in body movements and sweating
during dressing change (p >0.05).

Discussion

This systematic review and meta-analysis assessed the
available evidence on the effects of VR on pain dur-
ing wound care procedures. The findings reveal that VR
application differs in terms of multidimensional out-
comes such as anxiety, vital signs and patient experience,
especially pain.

Most of the studies included in this systematic review
revealed that VR was effective in reducing pain during
dressing change. However, regarding the post-dressing
period, the effect of VR on pain was not statistically sig-
nificant according to both the systematic review and
meta-analysis findings. Similar to our study, a differ-
ent study found that virtual reality application moder-
ately reduced pain during dressing change [8]. Ko et al.,
[26] emphasized that pain was reduced and the need for
additional local anesthesia was lower in adult patients
who underwent VR during wound closure procedures
in emergency departments. Unlike the findings of our
study, a systematic review and meta-analysis conducted
by Czech et al., [7] reported that there was a significant
difference in pain levels between VR treatment and
standard care during wound care procedures; this effect
became more pronounced, especially when immersive
VR was applied. Another systematic review and meta-
analysis by Mazaheri et al., [27] also showed that VR was
effective in reducing pain intensity compared to standard
wound care. A meta-analysis by Senol Celik et al., [28]
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reported lower pain scores in patients undergoing VR in
11 of the 15 studies analyzed.

The meta-analysis demonstrated substantial heteroge-
neity in the effect of VR on pain (I* = 86%). This hetero-
geneity may be attributed to variations in wound types,
VR content, and patient populations across the included
studies. The observed discrepancies across studies may
be explained by several methodological factors, such
as the duration of VR application, the length of wound
care procedures, patient age, and the type of wound
(e.g., burn injuries). In addition, variations in the study
designs included in the systematic review and meta-anal-
ysis may have further contributed to these inconsisten-
cies [7, 27, 28]. Beyond methodological considerations,
individual differences and patients’ attitudes toward VR
may also play a role in shaping its effectiveness in pain
management.

The findings of this systematic review and meta-analy-
sis reported that VR did not affect anxiety after dressing
or debridement. A study in pediatric and adult patients
with burn wounds found similar results to our study [29].
However, some studies reported positive effects of VR on
anxiety. Anxiety was found to decrease in adult patients
using VR during wound closure procedures in the emer-
gency department [26]. In a different study, it was found
that patients receiving VR-assisted wound debridement
had less anxiety than patients receiving regular wound
debridement [30]. Our systematic review encompasses
both acute and chronic wound care; in contrast, the
aforementioned randomized controlled trial examined
the application of virtual reality exclusively during sutur-
ing and wound closure procedures in the emergency
department [26]. None of the studies included in the
meta-analysis involved direct wound closure procedures
such as suturing, which may explain the observed dif-
ferences in outcomes. Furthermore, in the other study,
the limited sample size and the inclusion of patients
with burn wounds may have contributed to variations in
the effect of VR on anxiety [30]. Additionally, these dis-
crepancies may be due to differences in VR application
duration, the type of VR content used, and the methods
employed to assess anxiety.

The effect of VR on heart rate during wound care pro-
cedures shows mixed results. Two studies reported that
VR had no significant effect on post- dressing heart rate,
while another study found that both pre- and post- dress-
ing heart rates were significantly lower in patients using
VR. Similarly, one study reported a reduced pulse rate
in adult patients using VR during wound closure pro-
cedures [26]. In a systematic review and meta-analysis
examining the efficacy of VR technology in controlling
procedural pain in pediatric wounds, VR application
was found to reduce pulse rate significantly more than
the control group [31]. On the other hand, in a different
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study, although the VR group showed significant changes
in pulse rate over time in children undergoing burn
dressing change, no significant change in pulse rate was
observed in both groups compared to the standard group
[32]. These differences may be attributed to factors such
as the inclusion of only adult participants in our study,
methodological differences between the studies included
in the meta-analysis and other studies, variability in
wound types, differences in VR content, and the location
of wounds on the body [31, 32]. For instance, stress and
pain responses can differ between adults and children,
which may influence changes in heart rate. Furthermore,
pain intensity may vary according to wound type and
location, and therefore, the calming effect of VR on heart
rate may be observed to different degrees. The intensity
and duration of VR content may also modulate pain and
discomfort, thereby affecting heart rate regulation.

Only one study included in the systematic review had
information on blood pressure. Virtual reality was found
to reduce systolic and diastolic blood pressure values
after chronic wound dressing. In patients with wound
closure procedure and septic wounds due to cancer, VR
was also found to reduce blood pressure [26, 33]. These
findings suggest that VR has the potential to reduce some
physiological stress responses and show results that are
consistent with the literature. The distracting and relax-
ing effects of VR may reduce stress levels, leading to
decreased sympathetic nervous system activity and, con-
sequently, a reduction in blood pressure.

In this systematic review, it was observed that virtual
reality application had no significant effect on oxygen sat-
uration levels during the dressing process. Similar to our
study, it was found that there was no difference in oxygen
saturation between the group using virtual reality and
the group not using virtual reality in patients with septic
wounds [33]. This similarity may be attributed to the fact
that oxygen saturation is a relatively stable parameter that
is primarily dependent on respiratory functions and oxy-
genation capacity, and thus is not directly influenced by
VR applications.

In this systematic review and meta-analysis, the num-
ber of studies reporting data on body temperature is
quite limited. As a result of the literature search, only
one study addressing this issue was identified, and in this
respect, our study appears to be consistent with the lit-
erature [33]. The fact that both studies included patients
with chronic wounds may be one of the main reasons for
the observed similarity. In chronic wounds, physiological
parameters such as body temperature, which are homeo-
statically regulated, tend to remain relatively stable; this
may explain why VR applications did not produce a sig-
nificant change in body temperature.

In this systematic review, although the number of stud-
ies directly addressing patient experience is limited, it
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was observed that virtual reality application positively
affected the patient experience in the reviewed studies.
It was determined that patients found the VR applica-
tion entertaining, were satisfied with this experience,
evaluated VR as useful and found it recommendable to
other patients in a similar situation. These findings are
consistent with the literature. In a systematic review
and meta-analysis conducted by Mazaheri et al., [27], it
was reported that virtual reality improved patient expe-
rience in the wound care process. In a different study,
it was found that patients were satisfied with using VR
during burn care and would recommend the use of VR
to a patient in a similar situation [34]. VR alters patients’
perception of time, allowing them to temporarily detach
from the clinical environment, while simultaneously pro-
viding an intriguing and enjoyable experience. Therefore,
the consistent findings across different studies may be
attributed to the multifaceted effects of VR.

In some studies of virtual reality applications, a small
number of patients reported mild discomfort and side
effects. A small number of participants experienced tem-
porary and mild complaints such as headache, eye strain,
blurred vision, dizziness, nausea and general discomfort.
In a similar study, nausea was reported in patients due to
VR use [35]. In one study, only one patient undergoing
a wound closure procedure complained of mild dizziness
after using VR [26]. These findings indicate that VR appli-
cations are generally well tolerated; however, individual
sensitivities, as well as factors such as the duration and
content of the application, may contribute to the occur-
rence of mild side effects in some patients.

This systematic review included a study examining
behavioral responses to pain during dressing change. In
particular, behaviors such as showing a typical pain facial
expression and taking a protective position were signifi-
cantly less pronounced in patients who underwent VR.
Although similar studies are not available in the litera-
ture, the reduced observation of behaviors such as typi-
cal pain facial expressions and protective positioning in
patients who underwent VR may be attributed to the
analgesic effect of VR observed in the study. The reduc-
tion in pain may suggest that VR exerts a calming effect
at the behavioral level.

The use of VR in wound care may offer significant
opportunities in terms of pain reduction and enhanc-
ing positive patient experiences. The portability of VR
devices may further increase the feasibility of imple-
menting this technology in wound care settings. How-
ever, several challenges may hinder its widespread
adoption. These include the lack of training and guid-
ance for healthcare professionals on VR use, the cost
of VR devices, and issues related to device steriliza-
tion. Therefore, for the successful integration of VR into
clinical practice, it is important to gather healthcare
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professionals’ perspectives, conduct pilot studies to
assess the feasibility of VR in wound care, provide train-
ing for healthcare providers, develop guidelines for VR
use, and perform cost-effectiveness analyses.

Limitations

This systematic review and meta-analysis had some limi-
tations. First, the number of randomized controlled trials
included in this systematic review and meta-analysis was
limited (n="7). This limitation may restrict the generaliz-
ability of the meta-analysis results and indicates the need
for further studies to confirm the effects of VR interven-
tions on wound care in larger patient populations. Sec-
ond, the various methodological approaches (parallel
group and crossover studies) in the included random-
ized controlled trials may lead to significant variabil-
ity. Differences in patient populations (e.g. inpatient vs.
outpatient, different age groups), wound types (diabetic
wound, venous ulcer, surgery, burns, etc.), VR content,
VR type (active vs. passive) and duration of VR interven-
tion may influence the observed outcomes. Third, meta-
analyses could not be performed due to limited reporting
of specific vital signs. This limited our ability to draw
firm conclusions about the physiological effects of VR
beyond pain and anxiety. Fourth, the subjective nature of
patient satisfaction and enjoyment measures may bias the
results.

This systematic review and meta-analysis provides
several recommendations for future research to further
clarify the role of VR in wound care. A large number of
randomized controlled trials are needed to examine the
effect of VR on pain, anxiety and vital signs when used
throughout the wound care process. Future research
should systematically investigate the content of VR and
the optimal duration and timing of VR application during
different wound care procedures. It is also recommended
to conduct studies that can demonstrate that VR features
work best for specific wound types, patient characteris-
tics and patient populations.

Conclusion

This systematic review and meta-analysis summarizes
the effects of VR during wound care procedures. Most
studies reported that VR effectively reduced pain dur-
ing dressing changes; however, the meta-analysis showed
no significant effect on post-dressing pain or anxi-
ety. Considerable heterogeneity in pain outcomes was
observed, which may be attributed to differences in age
groups, wound types, and VR content. VR had inconsis-
tent effects on heart rate, decreased blood pressure, and
had no significant impact on oxygen saturation or body
temperature. Overall, VR positively influenced patient
experience and was generally well tolerated, with minor
side effects reported occasionally. While VR appears
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promising for pain management and improving patient
experience, further research is needed to confirm its
effects in wound care.
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