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Abstract
Introduction: The pain that patients experience while their 

wounds are being cleaned is a serious problem that is often 
underestimated. The occurrence of pain during debride-
ment can have a negative impact on patients’ quality of 
life and may lead them to hesitate to undergo the proce-
dure. The use of virtual reality (VR) can reduce pain. This 
technology distracts the patient from the uncomfortable 
medical procedure, which can lead to improved comfort 
during wound treatment and a reduction in unpleasant 
sensations. 

Aim of the study: The study aimed to analyse the literature 
on non-pharmacological methods of reducing pain during 
wound debridement using VR.

Material and methods: The following databases were reviewed: 
PubMed, Springer, CINAHL and EBSCO. The following 
keywords were used in the search process: “virtual reality”, 
“pain”, and “wound”. The literature search was restricted 
to manuscripts published between 2016 and 2025. A total 
of 484 records were identified and, after removing 24 dupli-
cates, 460 articles were selected for preliminary analysis. 
A total of 320 studies were excluded based on their titles 

and abstracts. Seven studies on wound treatment proce-
dures in adults were included. The selection process took 
place in two stages: first, the titles and abstracts were an-
alysed, and then the full texts were examined. 

Results: A review of the literature on randomised and ob-
servational studies reveals that VR is effective in reducing 
perceived procedural pain (p < 0.05). The analysis also in-
dicates a reduction in anxiety levels before and during the 
procedure. A reduction in perceived pain was shown in five 
studies, and a reduction in perceived anxiety was shown in 
one study. VR was highly effective when used with a group 
of adults with chronic wounds, including venous ulcers, 
and during short surgical procedures and wound suturing. 

Conclusions: Virtual reality is a safe method of reducing per-
ceived pain during short procedures. It improves patients’ 
well-being and how they perceive pain, which may reduce 
the need for pharmacotherapy. However, further research 
is required to confirm these results and establish the ideal 
conditions for the clinical application of VR.

Key words: virtual reality, pain, wound treatment, wound de-
bridment, non-pharmacological methods, dressing change, 
fear.

Introduction 
Virtual reality (VR) is a technology that allows the 
user to immerse themselves in a digital, three-dimen-
sional environment. This phenomenon is referred 
to as immersion, i.e. the feeling of actually being 
in a virtual space. The utilisation of VR goggles 
primarily engages the senses of sight and hearing, 
thereby effectively diverting attention from exter-
nal stimuli and potentially mitigating pain percep-
tion [1–3]. In recent years, this method has gained 
increasing importance in the management of pain 

of various etiologies, and it has been positively re-
viewed in terms of its use in clinical practice. Its 
merits in the fields of medicine and health scienc-
es are well-documented, and its utilisation in ed-
ucational settings and clinical nursing practice is  
growing [4, 5].

In the field of psychology, distraction is defined 
as a mechanism for diverting attention away from 
undesired stimuli. These stimuli have been shown to 
disrupt attention and can take various forms, such as 
VR and associated emotional responses [6, 7]. 
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Unpleasant pain sensations frequently accompany 
treatment protocols related to wound debridement 
and dressing. Even though the procedure is brief, 
it poses a clinical challenge due to fears and anxi-
ety about debridement [8, 9]. In cases of severe pain, 
the patient’s cooperation with medical staff can be 
hindered, resulting in delays to the procedure and 
affecting the healing process [10]. Prolonged pain 
after the intervention has the potential to impede 
the patient’s daily functioning, negatively affect their 
mood, and may even compromise the quality of their 
sleep. In the treatment of acute pain, a combination 
of pharmacological and non-pharmacological meth-
ods is frequently implemented. The utilisation of VR 
technology, as shown by its beneficial effects on pain 
management and its favourable patient reception, 
presents a promising alternative for medical proce-
dures involving basic wound treatment [11].

The potential benefits of using VR during medical 
procedures related to wound debridement include dis-
traction by reducing patient tension, which translates 
into pain reduction.

Aim of the study
The aim of the study was to evaluate the effectiveness 
of VR as a non-pharmacological method of reducing 
anxiety and pain during wound debridement and 
dressing changes in patients.

Material and methods 
A comprehensive literature review was conducted 
in accordance with the PRISMA 2020 and PICOS 
framework (Population, Intervention, Comparison, 
Outcome, and Study design). This approach allowed 
us to systematically define the research question and 
ensure a transparent selection process. By specify-
ing these key components, we established precise 
boundaries for the study and minimized potential. 
The following bibliographic databases were to be con-
sulted: PubMed, Springer, CINAHL and EBSCO. The 
analysis was conducted from 1 February to 30 June 
2025. The following key words were utilised in the 
search process: “virtual reality”, “pain”, and “wound”. 
The scope of the database searches was limited to 
manuscripts published between 2016 and 2025. 

A total of 484 manuscripts were identified, with 24 
of these being duplicates. Initially, 460 works were 
qualified for analysis. Of the documents analysed, 320 
works were rejected on the basis of abstracts and ti-
tles not meeting the review criteria, including review 
articles, studies on children, and case studies (Fig. 1). 
In accordance with the established methodological 

criteria, a total of 133 publications were excluded 
from the review, resulting in a final analysis of seven 
studies (see Table I) that involved adult patients un-
dergoing wound treatment procedures. The selection 
process was conducted in two stages. Initially, studies 
were selected based on their title and abstract. In 
the subsequent stage, the full texts were analysed to 
determine final qualification. The review was con-
ducted manually, and the selection and preliminary 
review were supervised by a team member respon-
sible for the quality selection of manuscripts. The 
selection process was carried out independently by 
two members of the research team. 

Results 
Analysis of the available literature showed that, of 
the seven studies included in the final review, most 
indicated a statistically significant reduction in pro-
cedural pain intensity when VR was used compared 
to standard care (usually a reduction of 1.3–3 points 
on the VAS/NRS scale) [11–17]. The authors of one 
study demonstrated that using VR reduces peri-pro-
cedural anxiety [12]. Specific data are presented in 
Table I. The results also revealed interesting find-
ings regarding a significant improvement in patient 

Studies included in the 
final analysis (n = 7)

Records identified from:
•	Databases 

(n = 484) – PubMed, 
CINAHL, SpringerLink, 
EBSCO

•	Registers (n = 0)

Records removed before 
screening:
•	Duplicate records 

removed (n = 24)
•	Records marked as 

ineligible by automated 
tools (n = 0)

•	Records deleted for 
other reasons (n = 0)

Records qualified for 
screening (n = 460)

Records rejected based 
on titles and abstracts 
(n = 320) (review articles, 
involvement of children, 
case studies)

Records qualified for 
analysis (n = 140)

Records that could not be 
obtained (n = 0)

Full texts assessed for 
compliance
(n = 140)

Reports excluded after 
full analysis (n = 133)
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Figure 1. Process of selecting manuscripts for analysis.
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cooperation with medical staff and better tolerance 
of procedures [11, 12, 14–17]. Two studies showed that 
VR reduced the duration of the procedure [12, 15]. 
One study did not confirm statistical differences be-
tween the VR and control groups; however, the au-
thors note in the limitations section that the sample 
size was too small and the wounds were too specif-
ic [13]. As the literature review indicates, VR tech-
nology can positively impact the need for pharma-
cotherapy during surgery, potentially eliminating it  
entirely [16, 17].

Although the results are promising, the following 
limitations of these studies should be taken into ac-
count when interpreting them:
•	 small sample sizes in most studies (with the 

exception of Zheng 2023 [11], which had 172 

participants), which limits the statistical power 
and generalisability of the results;

•	 heterogeneity of VR interventions (e.g. different 
content and exposure time, active versus passive 
VR), and a lack of standardisation of protocols;

•	 diversity of study populations and locations of 
procedures (e.g. hospital, clinic or outpatient care), 
as the environment in which the procedure is per-
formed may influence the effect of the intervention;

•	 mixed nature of studies;
•	 predominance of subjective outcomes (e.g. VAS/

NRS scales, MPQ and self-rated anxiety), with 
limited objective measures (e.g. medication use 
and procedure time), and rare long-term measure-
ments of VR effects (only some studies analysed 
long-term follow-up).

Table I. List of analyzed studies, compiled on the basis of the review

Authors Type of study Population Conclusions

Zheng 
and Liu 
(2023) [11]

Randomized  
clinical trial

Total group (n = 172); 86 patients under-
went VR distraction, patients after peri-
anal abscess drainage; assessment during 
the first dressing change

Reduction in pain (VAS) during dressing 
change vs. standard; no differences in proce-
dure time and vital signs

Ko et al. 
(2024) [12]

Randomized  
clinical trial 
(pilot study)

Study group (n = 80); adults during sutur-
ing, wound closure. Pain intensity was 
assessed at the beginning, during the pro-
cedure, and 5 minutes after the procedure

Reduction in anxiety, maintenance of 
physiological parameters (heart rate, blood 
pressure), reduced need for additional local 
anesthesia; beneficial analgesic effect

Blokzijl et al. 
(2023) [13]

Randomized  
clinical trial 
(pilot study)

Adults with burn wounds (n = 38); 
21 people were assigned to the VR group, 
17 to the control group

No significant differences (p > 0.05) in pain 
between the VR and control groups during 
multiple dressing changes; good acceptance 
of the intervention. Age showed a significant 
negative correlation with pain during the 
debridement procedure

Armstrong 
et al. 
(2023) [14]

Randomized  
clinical trial 
(pilot study)

A group of 33 patients hospitalized for 
burns, 14 consented to participate in the 
study, divided into 3 groups: active (n = 4), 
passive (n = 4), control (n = 6); hospitalized 
burn patients during dressing changes

VR is a useful, non-pharmacological tool for 
distracting from pain, but the design and 
implementation of clinical trials can face 
many challenges in real-world medical set-
tings. Trend toward less pain in active VR vs. 
passive VR/standard, but study insufficiently 
powered for statistical conclusions

Park et al. 
(2023) [15]

Randomized  
clinical trial

Adults with hand wounds. Total group 
(n = 25); 15 individuals eligible for VR 
assessment 

Improved patient experience related to 
wound care, increased satisfaction, which 
may potentially affect satisfaction scores. 
Comparative analysis showed a greater anal-
gesic effect in individuals with high anxiety 

Spyrka et al. 
(2024) [16]

Randomized  
clinical trial

Adult patients with vascular wounds, 
total group (n = 60); 30 patients qualified 
for ulcer debridment using VR,  excluding 
anelgetics 24 hours before the study, pain 
assessment during the study

Reduction in pain during wound debridment 
compared to the control group

Bazalińs-
ki et al. 
(2025) [17]

Randomized  
clinical trial

Adult patients with wounds of vascular 
etiology, total group (n = 100); 50 people 
qualified for assessment with VR, pain 
assessment before, during, and 10 min 
after the study

Reduction in pain and need for analgesics, 
improved tolerance of the procedure. The 
limitation was the small sample size
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The authors of the analysed studies unanimously 
postulated the need for studies on larger and more di-
verse populations, including randomised controlled 
trials (RCTs) with adequate power. They also rec-
ommended standardising VR content and exposure 
time, as well as introducing objective measures of 
effect, such as quantitative data on analgesics, pro-
cedure duration and tolerance indicators. The neces-
sity for long-term effect assessments and subgroup 
analyses (e.g., wound type, age, gender) was also 
emphasised.

In the context of population and environmental 
factors, it is worth noting that the location of the 
procedure (e.g., hospital ward, outpatient clinic or 
home care) and staff training may influence the ef-
fectiveness of VR, and these factors should be con-
trolled for in future studies. Some types of wounds 
(e.g., venous ulcers and ischaemic wounds) may have 
different pain profiles and require different therapeu-
tic strategies. In the analysed studies, research into 
venous ulcers [16] and wounds with an angiopathic 
aetiology (venous, non-ischaemic, and in the course 
of diabetes) [17] is still limited and requires in-depth 
research and observation.

Gender differences in pain perception need to be 
considered in future studies. The available literature 
suggests that there are differences between women 
and men [16]. These differences should be analysed 
in future in studies with adequate subgroups. 

While the elderly population (aged 60+ years) gen-
erally tolerated VR well, some individuals required 
a short adaptation period due to dizziness and cy-
bersickness. It is necessary to monitor and adjust 
exposure time for elderly individuals.

Discussion 
This review includes seven randomized trials of 
non-pharmacological pain therapies for dressing 
changes to wounds of various origins in adults. The 
review indicates that VR is a safe method of reducing 
pain by distracting patients during short wound care 
procedures.

Dressing changes and wound interventions can 
cause pain, and the sight of the wound and blood can 
be an additional stressor for sensitive individuals. 
Therefore, effective pain management is an import-
ant part of treatment in both the healing and care of 
postoperative wounds and chronic wounds associated 
with vascular angiopathy [18]. According to Gardner 
et al. [19], 74% of patients report moderate to severe 
pain during dressing changes, and approximately 36% 
of respondents experience severe pain. 

The pain component can be complex and result 
from visual perception associated with activities 
performed inside the wound. Iatrogenic pain is asso-
ciated with insensitivity, inappropriate instruments, 
or dressings used during the procedure. Slowing 
of the wound healing process and reduced quality 
of life for the patient are common observations by 
authors [20]. Wound-related pain can have various 
components (somatic, neurogenic, and psychologi-
cal) resulting from tissue ischemia, nerve damage, 
inflammation caused by infection, as well as help-
lessness and limited ability to perform social and 
family roles [16]. Pain management during minor 
surgical procedures in the treatment of wounds of 
various etiologies is often underestimated in ev-
eryday clinical practice [17]. Pharmacotherapy re-
mains the most effective and efficient method of pain 
reduction. However, growing concerns about the 
side effects of traditional analgesics and disturb-
ing psychosomatic experiences highlight the need 
for innovative non-pharmacological management  
strategies [19]. 

A review has shown that the use of VR technol-
ogy has reduced procedural pain [11, 12, 14–17] and 
anxiety/fear associated with wound care/dressing 
changes [12]. The use of goggles also reduced the 
need for local anesthesia or pain medication [12, 16, 
17] and improved overall tolerance/acceptance of the 
procedure [12, 13, 16]. 

The results suggest that the use of VR goggles 
may be an effective non-pharmacological and non-in-
vasive supportive method. The analysis indicates 
that the possibilities associated with non-phar-
macological pain relief in a group of patients with 
chronic wounds are promising in terms of improv-
ing the patient’s perception of therapy [12, 13, 16, 
17] and actually reducing the pain experienced  
[11–17].

One limitation is the diversity of VR applications 
(passive and active forms) and the lack of standard-
ization of protocols, which makes it difficult to gen-
eralize the results. The available evidence comes 
mainly from studies with a small number of partici-
pants, and not all of them reported complete data on 
analgesics or anxiety levels, which requires caution 
in interpretation. 

The results of the review are consistent with 
previous observations from reviews conducted by 
Demirci et al. [21] and Mazaheri et al. [22] who indi-
cate a reduction in perceived pain and an improve-
ment in the overall acceptance of dressing change 
or wound debridment procedures. 
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Future studies should standardize VR protocols 
(specifying the type of session, duration of the ex-
perience, presence of auditory stimuli, timing of use 
during the procedure) and control and measure the 
actual impact on the use of analgesics/local anes-
thetics, as data on the actual reduction in medication 
use are inconclusive and incomplete. Future studies 
should specify subgroup analysis (age, gender, ori-
gin), concluding which groups benefit most from the 
use of VR technology. 

It is difficult to perform a reliable analysis giv-
en the heterogeneous data on pain associated with 
dressing changes, the wide age range of the study 
population, the variety of outcome assessment tools, 
and the small number of interventions. There is no 
consensus on the mechanisms by which VR alle-
viates pain responses. The hardware and software 
used in VR interventions vary across studies, and 
questions about the durability of effects and potential 
mechanisms of action require further investigation. 
Despite these limitations, the studies analyzed show 
a trend toward pain reduction and improved patient 
comfort, suggesting that VR has great potential as 
a non-pharmacological adjunct to standard pain 
management methods in the care of patients with 
wounds. 

Considering the portability of moder VR devic-
es, the greatest potential for implementation lies in 
outpatient clinics and home settings, where multi-
modal pain management is often resource-limited. 
VR technology is becoming a scalable solution for 
various clinical settings. 

Conclusions 
Virtual reality is a safe method of supporting pain 
management during short procedures. It improves 
the patient’s well-being and pain perception, which 
may contribute to reducing the use of pharmaco-
therapy. However, more extensive research is need-
ed to confirm the current results and determine 
the optimal conditions for the clinical application  
of VR.
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