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Evidence Appraisal Report 
 

Virtual reality interventions for the management of pain 
associated with medical procedures (update) 
This is an updated version of the original Evidence Appraisal Report published by Health Technology Wales 
in May 2020. 

 

Executive summary 

This report aims to identify and summarise evidence that addresses the following question: 
What is the clinical and cost effectiveness of virtual reality (VR) as a distraction therapy for the 
management of procedural pain?  

 

Results 

The literature search identified three recent systematic reviews with meta-analyses (Czech et al. 
2021, Lauwens et al. 2020, López-Valverde et al. 2020), all of which studied children. We identified 
a further 17 randomised controlled trials (RCTs) across a wide range of different medical 
procedures. Procedures included, but not limited to, burn dressing change, needle related 
procedures, dental treatments, and labour. 

The primary outcome in this rapid review is pain intensity (reported as worst and average pain 
scores). Secondary outcomes include anxiety scores, procedure time, patient satisfaction, 
adverse events, quality of life and procedure success rate. We did not identify any outcome data 
relating to quality-of-life outcomes or procedure success rate.  

 

Primary outcome 

Pain 

For studies involving adults, we conducted two separate meta-analyses of the worst and average 
pain scores across a variety of medical procedures. The first meta-analysis pooled the 
standardised mean differences of worst pain scores and found a standardised mean difference 
of -0.69 (95% CI -1.01, -0.38) and a P value of 0.001. The second meta-analysis pooled the 
standardised mean differences of average pain scores and found a standardised mean 
difference of -0.78 (95% CI -1.34, -00.21) and a P value of 0.007, thus favouring the VR intervention. 

For studies involving children, we identified three systematic reviews and meta-analyses. 
Lauwens et al. (2020) found a standardised mean difference of 0.94 (95% CI 0.62, 1.27) and a p 
value of less than 0.00001. Czech et al. (2021) found a standardised mean difference of −2.85 (95% 
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CI −3.57, −2.14) with a p value of less than 0.00001 for studies using the Wong–Baker Faces Pain 
Rating Scale (WBS). A separate analysis in Czech et al. (2021) was performed for RCTs using the 
Faces Pain Scale–Revised (FPS-R) pain measurement scale and found no significant differences 
between the VR intervention and standard care. López-Valverde et al. (2020) found a standardised 
mean difference of -1.46 (95% CI -2.54, -0.37) with a P value of 0.008. Two additional RCTs, (Ran et 
al. 2021, Ryu et al. 2022) also found a statistically significant difference in the observed pain 
score among children, with a P value of less than 0.001. One additional RCT, (Hundert et al. 2021) 
reported a lower self-reported pain score when VR was used, although the P value was not 
reported. 

 

Secondary outcomes 

Anxiety 

Four RCTs reported the level of anxiety experienced by adults undergoing different medical 
procedures. Three RCTs found a statistically significant difference in the mean anxiety score, 
whereas one RCT found a slightly lower anxiety score when VR was used, although this outcome 
was not statistically significant. 

 

Two systematic reviews reported the anxiety scores among children. López-Valverde et al. (2020) 
pooled the total standardised mean difference as −1.75 (95% CI -3.06, -0.43) with a statistically 
significant P value of 0.009. In Czech et al. (2021), the studies were too heterogeneous to be pooled.  

 

Procedure time 

In the RCTs involving adults, no studies found a statistically significant difference in the 
procedure times between the VR intervention group and the control group. Among children, one 
study found a statistically significant difference (shorter in VR group) in the total time to 
complete the procedure with a difference of 8.78 minutes. 

 

Patient satisfaction  

In the RCTs involving adults, the studies reported differing directions of effect relating to patient 
satisfaction, with two RCTs favouring the VR group and one RCT favouring the control group, 
although the findings for this outcome were not statistically significant. Among children, two 
studies in one systematic review, (Czech et al. 2021) reported patient satisfaction scores and 
revealed no statistically significant differences. Another RCT, (Ran et al. 2021) showed a 
statistically significant higher satisfaction score among the VR group when compared to the 
relevant control group. 

 

Adverse events 

Four RCTs reported on minor adverse events, including reports of nausea, and dizziness 
associated with VR among adults. One RCT reported no difference in dizziness or motion sickness 
between study groups along with no serious adverse events during subcutaneous port access in 
children and adolescents. Similar rates of adverse events were reported in the previous evidence 
appraisal report. 
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Economic evidence 

No economic evidence was identified on the use of VR distraction therapy in people at risk of pain 
caused by medical procedures. The cost of commercially available VR systems was estimated 
and found to range from £7 to £1,299 depending on the functionality and sophistication of the 
system. Experts suggest that the Meta Quest and Pico devices are the most commonly used 
systems in the NHS and these range from £318 to £660. In addition to the commercially available 
VR systems, there are bespoke VR packages available, which have been specifically designed for 
use in healthcare. The Rescape DR.VR system is one such package and is available for a lease 
cost of £3,650 per year. 

The cost of using VR systems may be offset, at least partially, by potential savings in healthcare 
resource use. It has been suggested that VR systems may be able to reduce the use of analgesics, 
anaesthesia, and associated recovery time. Two illustrative analyses were undertaken to 
demonstrate the potential cost savings and it was found that the VR system has the potential to 
result in net cost savings if the VR device is used with sufficient frequency. In an analysis based 
on cost savings achieved through a reduction in midazolam and oxygen use, it was found that 
the VR system would need to be used more than six times per day to be cost saving. In an analysis 
based on cost savings achieved through a reduction in recovery time, it was found that the VR 
system would need to be in use for 330 days per year in order to be cost saving. 
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1. Purpose of the evidence appraisal report 

This report aims to identify and summarise evidence that addresses the following research 
question: What is the clinical and cost effectiveness of virtual reality (VR) as a distraction therapy 
for the management of procedural pain? For further details regarding the inclusion and 
exclusion criteria for evidence included in the review, including the population, see appendix 1.  

Evidence Appraisal Reports are based on rapid systematic literature searches, with the aim of 
published evidence identifying the best clinical and economic evidence on health technologies. 
Researchers critically evaluate this evidence. The draft Evidence Appraisal Report is reviewed by 
experts and by Health Technology Wales multidisciplinary advisory groups before publication. 

 

2. Health problem 

Medical procedures often evoke excessive pain, anxiety and distress to patients undergoing 
routine or specialised care. The management of acute pain arising from medical procedures is a 
well acknowledged worldwide healthcare challenge. Common medical procedures that require 
pain management include but are not restricted to wound care, dressing change and physical 
therapy for burns, dental treatment, chemotherapy, intravenous (IV) access, and labour. Most 
procedures employ suitable pharmacological approaches to minimise procedural pain; 
nevertheless, these have significant drawbacks, including imprecise titration, narrow 
therapeutic windows, adverse side effects, high costs and potential for drug misuse (Chan et al. 
2018). The inappropriate management of acute pain that results from medical procedures could 
be accompanied by extended hospitalisation periods with associated short and long-term costs 
and it also represents a risk factor for the development of chronic pain (Georgescu et al. 2020). 
Aside from pharmacological approaches, distraction therapy is increasingly used to reduce or 
minimise the pain associated with medical procedures. Distraction therapy could be achieved 
by exposure to music or movies during medical procedures associated with excessive amounts 
of pain. 

 

3. Health technology 

Virtual reality (VR) is an artificial 3-dimensional (3D) environment experienced by a person 
through sensory stimuli, including visual, auditory, and often touch.  

Both hardware and software are required to use immersive VR systems (Lauwens et al. 2020). The 
hardware of traditional VR systems consists of a head-mounted device (HMD) with three-
dimensional (3D) goggles, headphones, sensory input devices, and/or body tracking sensors 
(Lauwens et al. 2020). The HMD creates an experience of movement through the virtual world by 
tracking the patients head movements which enables the user to experience a multisensory 
experience (Lauwens et al. 2020). Audio is also usually simulated in 3D through a head-related 
transfer function which enables the HMD wearer to locate simulated sounds at their real location 
in the virtual space. Coupled together, the visual and audio experience creates a sense of 
immersion or presence for the user within the 3D virtual world (Garrett et al. 2014).  

Over the past two decades VR interventions have been increasingly applied in healthcare, 
including the treatment of phobias and anxiety disorders, cognitive and physical rehabilitation, 
acute and chronic pain management, support for patients with cancer for hospitalisation and 
chemotherapy, treatment of eating disorders and obesity, surgical training and aid in surgical 
planning and performance (Indovina et al. 2018). In clinical practice, the use of VR was most 
frequently studied as a way to attenuate pain perception, anxiety and general distress during 
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painful medical procedures, such as wound care, dental procedures or other routine medical 
procedures (Li et al. 2011).  

VR shows a promising alternative to traditional interventions for enhancing the effectiveness of 
distraction from acute pain. It is speculated that within a clinical setting, VR could potentiate 
and possibly replace standard pharmacotherapy for acute pain to address the growing epidemic 
of prescription narcotic dependence and misuse (Pourmand et al. 2017). The immersive and 
multi-sensorial experience coupled with the possibility of active exploration of virtual 
environments could facilitate the shift of attention away from the experienced pain stimuli and 
re-shape pain perception in medical care settings (Georgescu et al. 2020). In addition to the 
distraction therapy, VR displays block the real and distressing scenes in medical practice, and 
thus, the intervention simultaneously diverts the negative stimuli associated with medical 
procedures (Luo et al. 2019). Since humans have a finite attentional resource, the distraction 
therapy for minimising pain associated with medical procedures is believed to be effective as it 
consumes a proportion of those resources and leaves less cognitive capacity available for 
processing pain (Chirico et al. 2016). 

As a minimum, VR requires a display that allows the user to see the virtual environment. In the 
most common consumer systems, this is achieved through a HMD that displays images on two 
screens in front of the user’s eyes. In smartphone-based VR systems, the HMD consists of a 
smartphone wrapped in an inexpensive case with lenses and the phone provides both the 
computing power and display. In more powerful systems, the content displayed on the headset 
is generated by a desktop or laptop computer (Won et al. 2017). Higher-tech VR systems (high 
display quality, head tracking, headphones, sound effects, and user interactivity) may be more 
effective at reducing pain than low-tech VR systems (Indovina et al. 2018, Li et al. 2011). 

A non-exhaustive list of VR consumer systems can be found in Table 1, adapted from Won et al. 
(2017). It is important to note that whilst there is software that has obtained CE marking for 
medical use, the evidence included in this evidence appraisal report includes a variety of VR 
systems which may not be CE marked as medical devices. 

Immersive VR interventions can be achieved through multi-modal VR platforms that offer an 
alternative to real environments or via VR glasses. 

 

Table 1. A non-exhaustive list of VR HMD systems - adapted from Won et al. (2017) 

Product name System specifications Appropriate age for use 

CE marked system for distraction use 

DR.VR / DR.VR Junior / 
DR.VR frontline 

Multiple options, including HMD and Samsung 
Galaxy Tab A 10.1 control tablet 

Unspecified 

Head and hand tracking, computer or other systems linked VR systems 

PICO Neo 3 Series  HMD - with positional and rotational tracker 12+ 

HTC Vive (4 variations) 
HMD and hand trackers – whole room VR with 
positional and rotational tracking 

Minimum 7+ (depending 
on app) 

Oculus Rift (2 variations) 
HMD and hand trackers – with positional and 
rotational tracker 

13+ 

HP Reverb   
HMD and hand trackers – with positional and 
rotational tracker 

13+ 

PlayStation VR 
Video game console HMD and hand trackers – with 
positional and rotational tracker 

12+ 
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Product name System specifications Appropriate age for use 

Head and hand tracking, required smartphone for set-up 

Oculus Go  
HMD and single hand tracker – with positional and 
rotational tracker 

13+ 

Oculus Quest/Quest 2 
HMD and single hand tracker – with positional and 
rotational tracker 

13+ 

Head tracking, requires smartphone as display 

Google Daydream  
Requires VR-compatible smartphone – with 
rotational tracking and one controller 

13+ 

Samsung Gear VR  
Requires VR-compatible smartphone, includes 
controller – with rotational tracking 

13+ 

Other systems 

Lenovo Mirage  
Standalone system, requires internet connection, 
includes motion controller – positional tracking 

14+ 

VR – virtual reality, HMD – head-mounted display 

 

4. Existing guidance 

In April 2018, the ECRI Institute published a Health Technology Assessment Hotline Response on 
the use of “Immersive Virtual Reality for Relieving Pain and Anxiety in Paediatric Patients during 
Procedures” (ECRI 2018). The health technology appraisal (HTA) was conducted based on 
evidence published between January 2008 and March 2018 of various designs, including 
systematic reviews, randomised controlled studies and quasi-experimental studies. They 
concluded that the evidence is somewhat favourable for the technology in question and that the 
limited evidence originating from controlled studies and systematic reviews suggests that 
immersive VR may reduce pain and anxiety more than standard of care in children and 
adolescents. The procedures covered in the review included venepuncture, wound dressing 
changes, physical therapy for burns and dental procedures. It was also acknowledged that more 
randomised controlled trials are needed to confirm the results and to establish the effectiveness 
of VR in different paediatric clinical situations.  

To our knowledge, there are no existing evidence-based guidelines or guidance on the use of 
virtual reality that are relevant to UK clinical practice. 

 

5. Clinical evidence 

We searched for evidence that could be used to answer the review question: What is the clinical 
and cost effectiveness of virtual reality as a distraction therapy for the management of 
procedural pain?  

We included studies of people who have, or are at risk of, experiencing pain caused by medical 
procedures such as wound/burn dressing changes, dental procedures, intravenous 
access/venepuncture, childbirth, or cancer pain due to chemotherapy or other therapeutic 
procedures. We searched for studies that compared immersive VR as a method of pain 
management to standard of care: depending on the condition, this could include pharmaceutical 
analgesia, anaesthesia, alternative methods of distraction, or non-immersive virtual reality. We 
extracted data from relevant studies on any pain-related outcomes during a procedure (usually 
pain intensity), and outcomes related to anxiety, procedure completion outcomes such as time 
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required and success rate, quality of life, and adverse events. For fuller details of the inclusion 
and exclusion criteria, see Appendix 1. 

 

 Overview 

This appraisal is an update to a previous review of this technology by HTW, and here we use both 
the original findings of this review and evidence published subsequently. The original literature 
search searched up until March 2020. 

We included studies irrespective of the content displayed during the VR intervention, method of 
delivery or the level of immersion achieved by different VR systems. However, consensus among 
experts suggests that the level of immersion may have an influence on outcomes. Experts 
highlighted that the level of immersion and content displayed in the VR systems may have 
varying effects on how well a device would distract a person, which would be difficult to measure.  

As per the protocol, we prioritised systematic reviews of randomised controlled trials (RCTs) 
along with any other suitable RCTs. Due to the high number of studies identified, we excluded 
studies where the main outcomes were recorded pre- and post-procedurally.  

The literature search identified three recent systematic reviews (Czech et al. 2021, Lauwens et al. 
2020, López-Valverde et al. 2020), all of which studied children. Because these reviews focussed 
on children, we searched for individual studies of VR in adults. We also searched for individual 
studies conducted in children published after the systematic reviews were completed. In total, 
this approach identified 17 additional RCTs including 14 studies of adults and three additional 
RCTs of children. Additionally, we included suitable additional RCTs where data was available 
among adults from two older systematic reviews, Georgescu et al. (2020) and Mallari et al. (2019) 
found in the original evidence appraisal report for this topic. Given enough RCTs were identified, 
we did not include any other study designs in this appraisal. For an evidence map of all included 
studies for both adults and children see Tables 2 and 3. 

The characteristics of the systematic reviews included in this rapid review are summarised in 
Table 4. All RCTs included in this rapid review (including those reported in the systematic 
reviews), are all summarised in Appendix 4. For each study we extracted the study design, target 
population, the intervention including the type of immersive VR used, the comparator including 
the type of analgesia used (where available), the medical procedure and the pain outcome 
measured with the corresponding scale.  

Where the data allowed, we conducted two separate meta-analyses of the worst and average pain 
scores across the adult population studying a variety of medical procedures.  
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Table 2. Evidence map, adults  

Outcome Number of studies and procedure References 

Pain intensity (5.2) 

RCTs: 13 
 
Dressing change/burns: 4 RCT 
Gastrointestinal endoscopy: 1 RCT  
Hysteroscopy: 1 RCT  
LSGB: 1 RCT 
Colonoscopy: 1 RCT 
Episiotomy repair: 1 RCT 
Labour: 3 RCT 
Cystoscopy: 1 RCT 

Akin et al. (2021) 
Boonreunya et al. (2022) 
Carrougher et al. (2009) 
Deo et al. (2021) 
Frey et al. (2019) 
Hoffman et al. (2000) 
JahaniShoorab et al. (2015) 
Joo et al. (2021) 
Karaveli Çakır & Evirgen (2021) 
Konstantatos et al. (2009) 
Maani et al. (2011) 
Momenyan et al. (2021) 
Walker et al. (2014) 

Anxiety (5.3) 

RCTs: 4 
 
Hysteroscopy: 1 RCT 
LSGB: 1 RCT 
Colonoscopy: 1 RCT 
Labour: 1 RCT 

Deo et al. (2021) 
Joo et al. (2021) 
Karaveli Çakır & Evirgen (2021) 
Momenyan et al. (2021) 

Procedure time (5.4) 

RCTS: 4 
 
Gastrointestinal endoscopy: 1 RCT  
Hysteroscopy: 1 RCT  
LSGB: 1 RCT 
Colonoscopy: 1 RCT 

Boonreunya et al. (2022) 
Deo et al. (2021) 
Joo et al. (2021) 
Karaveli Çakır & Evirgen (2021) 

Patient satisfaction (5.5) 

RCTs: 3 
 
Gastrointestinal endoscopy: 1 RCT  
LSGB: 1 RCT 
Endoscopic urologic surgery: 1 RCT 

Boonreunya et al. (2022) 
Joo et al. (2021) 
Moon et al. (2018) 

Adverse events (5.6) 

RCTS: 4 
 
LSGB: 1 RCT 
Hysteroscopy: 1 RCT  
Gastrointestinal endoscopy: 1 RCT 
Labour: 1 RCT 

Boonreunya et al. (2022) 
Deo et al. (2021) 
Joo et al. (2021) 
Momenyan et al. (2021) 

Quality of life (5.7) No evidence identified 

Procedure success rate (5.8) No evidence identified 
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Table 3. Evidence map, children  

Outcome Number of studies and procedure References 

Pain intensity (5.2) 

Systematic reviews: 3 (including 15 
RCTs) and 3 additional RCTs 
 
Dressing change/burns: 1 SR 
(including 4 RCTs) 
Needle-related procedures: 1 SR 
(including 5 RCTs) 
Dental procedures: 1 SR (including 6 
RCTs), 
1 RCT. 
Subcutaneous port access: 1 RCT 
Venepuncture: 1 RCT 

Asl Aminabadi et al. (2012) 
Asvanund et al. (2015) 
Caruso et al. (2020) 
Chan et al. (2007) 
Das et al. (2005) 
Gerçeker et al. (2020) 
Gerçeker et al. (2021) 
Gold et al. (2006) 
Hoffman et al. (2019) 
Hundert et al. (2021) 
Kipping et al. (2012) 
Mitrakul et al. (2015) 
Niharika et al. (2018) 
Nunna et al. (2019) 
Ran et al. (2021) 
Ryu et al. (2022) 
Semerci et al. (2021) 
Shetty et al. (2019)  

Anxiety (5.3) 

RCTs: 9 
 
Needle-related procedures: 1 SR 
(Including 2 RCTs) 
Dental procedures: 1 SR (including 7 
RCTs) 

Al-Khotani et al. (2016) 
Asl Aminabadi et al. (2012) 
Asvanund et al. (2015) 
Gerçeker et al. (2020) 
Gerçeker et al. (2021) 
Mitrakul et al. (2015) 
Niharika et al. (2018) 
Nunna et al. (2019) 
Shetty et al. (2019) 

Procedure time (5.4) 
Dental procedures: 1 RCT 
Venepuncture: 1 RCT 
 

Ran et al. (2021) 
Ryu et al. (2022) 

Patient satisfaction (5.5) 

RCTs: 3 
 
Needle-related procedures: 2 RCT 
Dental procedures: 1 RCT 

Dumoulin et al. (2019) 
Gold et al. (2006), 
Ran et al. (2021) 

Adverse events (5.6) 
RCTs: 1, Subcutaneous port (SCP) 
access. 

Hundert et al. (2021) 

Quality of life (5.7) No evidence identified 

Procedure success rate (5.8) No evidence identified 

 

 Pain intensity 

We identified three systematic reviews and 17 additional RCTs reporting on the difference in pain 
intensity with VR when compared to a control group across studies involving adults and children.  

It is worth noting that the pain intensity measurement scales varied widely across studies, see 
Appendix 4 for further details. Experts stated that measuring pain can be very subjective and 
that a significant reduction in pain is likely to be highly influenced by the type of medical 
procedure being conducted and would also depend on the type of population studied.  
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5.2.1 Adult population 

A total of 14 RCTs were identified where the worst and average pain intensity scores were recorded 
among the adult population across a variety of procedures. For more detailed results of the 
findings below, see Appendix 5, Table 1. 

 

5.2.1.1 Meta-analysis 

We conducted two separate meta-analyses of the worst and average pain scores, using 
individual outcomes data from RCTs among the adult population. 

For the worst pain scores, we performed a meta-analysis involving individual study data from 
four relevant RCTs. See Figure 1. Two RCTs, Konstantatos et al. (2009) and Hoffman et al. (2000) 
also reported worst pain scores, although they were excluded from the meta-analysis due to 
insufficient data. 

Two studies included dressing change/burns: Maani et al. (2011), Carrougher et al. (2009),  one 
RCT included people undergoing a hysteroscopy (Deo et al. 2021) and one RCT included women 
during labour procedures (Momenyan et al. 2021). For procedures involving burn care and/or 
dressing changes and labour, the RCTs reported a statistically significant lower worst pain score 
with VR when compared to the appropriate control group, which was analgesia for three studies. 
Analgesia was used alongside the intervention (VR) in Maani et al. (2011) and Carrougher et al. 
(2009) but without analgesia in Deo et al. (2021). In Momenyan et al. (2021), VR was used alongside 
routine procedures in both arms. 

The meta-analysis pooled the standardised mean differences of worst pain scores using a 
random effects model and found a standardised mean difference of -0.69 (95% CI-1.01, -0.38) and 
a P value of 0.001. This result suggests that the use of VR resulted in a lower worst pain score 
across different procedures compared to the relevant control group. The heterogeneity value was 
considered low, with a I2 value of 11%. 

Another RCT, Frey et al. (2019) recorded the worst pain scores when using VR during labour when 
compared to the control group and found that the worst pain score was significantly lower in the 
VR group compared to the control group by -1.5 points. However, this outcome was not included 
in the meta-analysis as the exact pain scores and the statistical significance was not reported 
in the literature.  

 

Figure 1: Comparison of VR treatment and control group, worst pain score. SD: standard 
deviation; 95% CI: 95% confidence interval; green square: mean difference; black rhombus: 
pooled effect.  

We conducted a separate meta-analysis of seven relevant studies of the adult population, where 
the average pain scores were reported. See Figure 2. One study, Hoffman et al. (2000), reported 
the average pain score when compared to the control group although we have excluded this 
study from the meta-analysis due to insufficient data.  A further study by Walker et al. (2014) 
which was not included in the meta-analysis, found no difference in the average or worst pain 
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scores using VR during cystoscopy although the exact average pain scores along with the 
statistical significance of these findings were not reported in the literature.  

All the included RCTs in this meta-analysis studied different medical procedures, including 
gastrointestinal endoscopy, hysteroscopy, fluoroscopy-guided lumbar sympathetic ganglion 
block (LSGB), colonoscopy, surgery for episiotomy repair (figures during hymen repair), physical 
therapy for burns and labour. Across six studies (Akin et al. 2021, Deo et al. 2021, Hoffman et al. 
2000, JahaniShoorab et al. 2015, Joo et al. 2021, Karaveli Çakır & Evirgen 2021), and a statistically 
significant lower average pain score with VR was found when compared to the appropriate 
control group. Momenyan et al. (2021) reported a slightly lower average pain score when 
compared to the control group (9.04 verses 9.30, respectively) although these figures were 
reported as not statistically significant with a P value of 0.28. One study by Boonreunya et al. 
(2022) recorded a slightly higher pain score in the VR group when compared to the control group 
(2.7 verses 2.3, respectively) although these figures were reported as not statistically significant 
with a P value of 0.485.  

Analgesia was used alongside the intervention (VR) in JahaniShoorab et al. (2015) and Joo et al. 
(2021) and without analgesia in (Deo et al. 2021, Joo et al. 2021, Karaveli Çakır & Evirgen 2021). It 
is unclear whether analgesia was used alongside the VR intervention in Boonreunya et al. (2022). 
Whether analgesia was used in the control group also varied across studies. In Momenyan et al. 
(2021), VR was used alongside routine procedures in both arms. See Appendix 4 for fuller details. 

The meta-analysis pooled the standardised mean differences of average pain scores using a 
random effects model and found a standardised mean difference of -0.78 (95% CI -1.34, -0.21) and 
a P value of 0.007. The heterogeneity value was considered high, with a I2 value of 85%. 

 

Figure 2: Comparison of VR treatment and control group pain, average pain score. SD: standard 
deviation; 95% CI: 95% confidence interval; green square: mean difference; black rhombus: 
pooled effect. 

 

5.2.2 Children 

A total of three systematic reviews (Czech et al. 2021, Lauwens et al. 2020, López-Valverde et al. 
2020) (including 15 RCTs) and two additional RCTs (Ran et al. 2021, Ryu et al. 2022) reported pain 
intensity outcomes in studies including VR as a distraction method during procedures involving 
children. Procedures included needle-related procedures (Czech et al. 2021), burn dressing 
changes (Lauwens et al. 2020) and dental treatments (López-Valverde et al. 2020). For more 
detailed results of the findings below, see Appendix 5, Table 2. 
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5.2.2.1 Meta-analysis: (Lauwens et al. 2020) 

Lauwens et al. (2020) conducted a meta-analysis of four studies and found that VR adjuvant to 
the standard of care reduced pain intensity during dressing changes. Analgesia was used 
alongside the intervention (VR) and during the control group for all four studies. Two out of four 
studies (Das et al. 2005, Hoffman et al. 2019) found that the mean pain intensity score was lower 
than that of the control group, with a significant P value. The other two studies also reported a 
lower pain score with the VR group when compared to the control group (Chan et al. 2007, Kipping 
et al. 2012), although the statistical significance of these values were not significant. Lauwens et 
al. (2020) used a fixed-effects model and a large effect size was found for the VR group on self-
reported pain during dressing changes with a standardised mean difference of 0.94 (95% CI 0.62, 
1.27) and a p value of less than 0.00001. The heterogeneity was calculated as moderate with an I2 
value of 52%.  

 

5.2.2.2 Meta-analysis: (Czech et al. 2021) 

Czech et al. (2021) completed a meta-analysis of five RCTs. Three studies were analysed for pain 
score after a needle related procedure using the Wong–Baker Faces Pain Rating Scale (WBS). Two 
studies were analysed for pain score after a needle related procedure using the Faces Pain Scale–
Revised (FPS-R). As the outcomes were measured using different scoring systems, the meta-
analysis was performed separately. For both pain intensity measurements, the analysis was 
performed using mean difference with a fixed effect model. For the first three studies using the 
Wong–Baker Faces Pain Rating Scale (WBS), the meta-analysis showed a significant difference 
in pain scores for the VR group with a standardised mean difference of −2.85 (95% CI −3.57, −2.14) 
and a p value of less than 0.00001, along with low heterogeneity (I2 value of 0%).  

Two studies in (Czech et al. 2021) were analysed for pain score after a needle related procedure. 
As the outcome measures in the included studies were performed using the Faces Pain Scale–
Revised (FPS-R), the analysis was performed using mean difference with a fixed effect model. No 
significant difference was found between VR Treatment and standard care for pain score with a 
mean difference of −0.19 (95% CI −0.58, 0.20: I2 = 0%).  

Four RCTs in Czech et al. (2021) did not use analgesia alongside the intervention (VR) or during 
the control group. One RCT, Gold et al. (2006) used treatment as usual in addition to the 
intervention (VR) and the control group included local analgesia. 

 

5.2.2.3 Meta-analysis: (López-Valverde et al. 2020) 

López-Valverde et al. (2020) conducted a meta-analysis of six RCTs of dental procedures among 
children, with studies using a mixture of pain intensity measurements including the Wong–
Baker Faces Pain Rating Scale (W-BFS) and Faces Pain Scale-Revise (FPS-R). The meta-analysis 
used data from individual RCTs to report the pain scores using a random effects model.  

Three RCTs, did not use analgesia alongside the intervention, and the control group did use 
analgesia. The remaining four RCTs used in the meta-analysis did not report whether analgesia 
was used alongside the intervention or control group. See Appendix 4 for fuller details. 

The meta-analysis calculated a statistically significant mean difference between the VR group 
and the control group with a standardised mean difference of -1.46 (95% CI -2.54, -0.37) with a P 
value of 0.008 and a heterogeneity value of 49%. One RCT included in this meta-analysis (Nunna 
et al. 2019) favoured the control group, with a pain score of 3.03 ± 2.02 for the VR group and a pain 
score of 2.97 ± 2.49 for the control group, although the statistical significance of this individual 
outcome was not significant with a p value of 0.770.  
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Two additional RCTs (Ran et al. 2021, Ryu et al. 2022) also found a significant statistical difference 
in the observed pain score among children, with a P value of less than 0.001. One additional RCT, 
(Hundert et al. 2021) reported a lower self-reported pain score when VR was used, although the P 
value was not reported. 

 

 Anxiety 

5.3.1 Anxiety (Adults) 

Four individual RCTs (Deo et al. 2021, Joo et al. 2021, Karaveli Çakır & Evirgen 2021, Momenyan et 
al. 2021) reported the level of anxiety experienced by adults undergoing different medical 
procedures, before, during or after a procedure. The measurement used to assess the level of 
anxiety experienced by participants also differed across the RCTs including a numeric rating 
score scale 0–10, the 5-point Likert scale 0-5 and the State-Trait Anxiety Inventory (STAI) 1-4. For 
detailed outcome data see Appendix 5, Table 3. 

One RCT (Deo et al. 2021), reported the anxiety scores before hysteroscopy procedures and found 
a statistically significant difference in the mean anxiety score, with a P value of 0.019. Joo et al. 
(2021) reported the anxiety scores before and after LSGB procedures. The anxiety scores recorded 
after the procedure and the difference in anxiety scores recorded pre and post procedurally were 
statistically significant, thus favouring the VR group. The mean score difference in anxiety scores 
in the VR group was reported as -1.1 ± 0.8 whereas the mean score difference in the control group 
was –0.2 ± 0.6 with a P value of 0.001. Momenyan et al. (2021) reported the mean anxiety score 
during second stage of labour (10cm dilatation) and found a statistically significant lower mean 
anxiety score, with a P value of 0.011. Another RCT, (Karaveli Çakır & Evirgen 2021) recorded the 
anxiety scores before and after colonoscopy procedures. The anxiety values were slightly lower 
when VR was used when compared to the control group, although both outcomes were not 
statistically significant.  

 

5.3.2 Anxiety (Children) 

Two systematic reviews conducted a meta-analysis of the anxiety scores reported among 
children. One meta-analysis included two RCTs concerning needle-related procedures (Czech et 
al. 2021). The other meta-analysis included seven RCTs concerning dental procedures (López-
Valverde et al. 2020).  

 

5.3.2.1 Meta-analysis: (Czech et al. 2021) 

The meta-analysis conducted by Czech et al. (2021) was performed using mean differences with 
a fixed effect model, as the outcome measures in the included studies were conducted using the 
same anxiety measurement scale. For measuring the anxiety level, the Childhood Anxiety 
Sensitivity Index and The Children’s Anxiety Meter-State were used. These studies were too 
heterogeneous to be pooled with a I2 value of 93%. The individual anxiety score data for the two 
studies used in the meta-analysis of (Czech et al. 2021) reported lower post-procedural anxiety 
scores when VR was used when compared to the control group, with a statistically significant P 
value. For detailed outcome data, see Appendix 5, Table 4. 

 



Page 14 of 79 
 

EAR017-2 September 2022 
 

 
 

5.3.2.2 Meta-analysis: (López-Valverde et al. 2020) 

Seven RCTs in López-Valverde et al. (2020) were analysed for dental anxiety scores during dental 
treatments among children. For measuring the anxiety level, several measurement scales were 
used, including the Consolability Scale (FLACC), Verbal Rating Scale (VRS), Modified Dental 
Anxiety Scale (MDAS), Corah’s Dental Anxiety Scale (CDAS) and Venham’s Clinical Anxiety Rating 
Scale (VCARS). A meta-analysis was performed using the data from the individual RCTs using a 
random effects model. The pooled total standardised mean difference was calculated as −1.75 
(95% CI -3.06, -0.43) with a statistically significant P value of 0.009, and the heterogeneity I2 value 
was reported as 51%. 

Although few studies included in the meta-analysis reported a higher level of anxiety when using 
VR, the statistical significance of these individual values were either not significant or not 
reported. Two out of seven RCTs reported a statistically significant lower level of anxiety when 
using VR when compared to the relevant control group. A further three RCTs reported a lower level 
of anxiety when using VR, although the statistical significance of the values in these studies were 
not reported. One study included in their meta-analysis reported a higher level of anxiety with 
the VR group when compared to the control group, although the statical significance of this value 
in the study was not reported. A further study included in the meta-analysis found a higher level 
of anxiety with the VR group, although this value was not statistically significant, and thus 
favours neither treatment.  

 

 Procedure time 

5.4.1 Procedure time (Adults) 

A total of four RCTs among the adult population reported the total or median procedure time 
using VR when compared to the procedure without VR.  

No studies found a statistically significant difference in the procedure times when using VR for 
several procedures including gastrointestinal endoscopy (Boonreunya et al. 2022), Hysteroscopy 
(Deo et al. 2021), LSGB (Joo et al. 2021) and colonoscopy (Karaveli Çakır & Evirgen 2021). For 
outcome data see Appendix 5, Table 5. 

 

5.4.2 Procedure time (Children) 

Two RCTs reported the total procedure time for procedures involving children. One study, (Ran et 
al. 2021) found a statistically significant difference in the total time to complete the procedure 
with the VR group when compared to the control group, with a difference of 8.78 minutes. Ryu et 
al. (2022) did not find a statistically significant difference in the total procedure time among 
children undergoing a venipuncture procedure. For detailed outcome data, see Appendix 5, Table 
5. 

 

 Patient satisfaction 

5.5.1 Adults  

Three RCTs reported differing directions of effect relating to patient satisfaction levels among 
adults, Two RCTs favoured the VR group (Boonreunya et al. 2022, Moon et al. 2018) and one RCT 
favoured the control group (Joo et al. 2021), although findings were not statistically significant. 
For detailed outcome data, see Appendix 5, Table 6. 
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5.5.2 Children 

Two studies in one systematic review, (Czech et al. 2021) reported patient satisfaction levels 
among children undergoing needle-related procedures. As the measurement for patient 
satisfaction levels differed across the studies, the analysis was performed using standardised 
mean difference with a random effect model, although the studies were too heterogenous to be 
pooled and thus, the patient satisfaction scores revealed no significant differences between the 
conditions. Another RCT, (Ran et al. 2021) reported the patient satisfaction levels among children 
undergoing dental procedures. Results showed a statistically significant higher satisfaction 
score among the VR group when compared to the relevant control group. For detailed outcome 
data, see Appendix 5, Table 6. 

 

 Adverse events 

5.6.1 Adults 

Four RCTs reported minor adverse events associated with VR among adults (Boonreunya et al. 
2022, Deo et al. 2021, Joo et al. 2021, Momenyan et al. 2021).  

Boonreunya et al. (2022) reported adverse events graded on a scale from one to five. Grade 1 
events are mild and generally not bothersome whereas grade 4 events are severe, and grade 5 
events are fatal. In their results, all adverse events during procedures were graded one or lower, 
requiring no unanticipated medical evaluation or treatment. Most events were related to nausea 
and vomiting. Adverse events did not reveal significant differences between the groups and there 
were no reports of adverse events related to dizziness, vertigo, and oral bleeding. Deo et al. (2021) 
and Joo et al. (2021) reported similar results, in that only a few participants in the studies 
reported instances of nausea. Joo et al. (2021) found 2 out of 19 participants in the VR group and 
3 patients out of 19 in the control group who reported transient dizziness along with mild nausea. 
Deo et al. (2021) also found that a minority of participants reported the VR headset to be 
uncomfortable and claustrophobic. Similarly, Momenyan et al. (2021) did not report any 
statistically significant differences between the VR group and control group in terms of nausea 
during both the first stages and second stages of labour. 

Similar rates of adverse events were reported in the previous evidence appraisal report. The 
systematic review by Georgescu et al. (2020) included 12 studies that evaluated adverse effects 
of VR. In one study 15% of the participants reported nausea and, in another study, 5.2% reported 
nausea and 8% simulator sickness. In the rest of the trials, none or under 5% of the participants 
reported nausea. 

 

5.6.2 Children 

One RCT, Hundert et al. (2021) reported no serious adverse events or harms in both treatment 
groups. Additionally, no difference in dizziness or motion sickness was seen between treatment 
groups during subcutaneous port access procedure in children and adolescents. 

During the original appraisal report for VR, experts advised that research should be conducted 
regarding the long-term effects of VR use in children regarding safety and associated risks on 
the posture or eyesight. Even though such theories were speculative, if proven right the risks 
might outweigh the benefits of using VR for the management of pain. 
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 Quality of life 

None of the identified studies included reported outcomes relating to quality of life. 

 

 Procedure success rate 

None of the identified studies included reported outcomes relating to procedure success rate. 

 

 Certainty of evidence 

This report has included several systematic reviews and additional RCTs where a mix of both 
parallel and crossover study designs have been included. The age of the participants, the 
procedure, the content of what was displayed in the VR systems, and the outcome measurements 
varied considerably across studies. Of the 14 additional RCTs that were not included in the 
systematic reviews, seven RCTs were published on or before 2019 with the earliest RCT published 
in 2000. Consensus among experts suggest that older studies using older VR systems maybe 
limit generalisability. Older VR systems may be less immersive, underdeveloped and may not be 
as effective as newer devices in their ability to distract patients and thus, this may contribute to 
bias in overarching conclusions.  

All participants in 17 additional RCTs were aware of their assigned intervention (VR) during the 
trial although in four RCTs, (Boonreunya et al. 2022, Joo et al. 2021, Moon et al. 2018, Ryu et al. 
2022), the healthcare professional recording the findings were blinded. For all additional RCTs, 
the allocation sequence was random and concealed until participants were assigned to 
interventions. 

The risk of publication bias was assessed in three of the meta-analyses used in this rapid review 
using the Cochrane Risk of Bias tool (Czech et al. 2021, Lauwens et al. 2020, López-Valverde et al. 
2020) for establishing the effectiveness of VR to minimise pain and/or anxiety associated with 
medical procedures among children. Of the four RCTs used in the meta-analysis of Lauwens et al. 
(2020), Chan et al. (2007), Das et al. (2005) and Kipping et al. (2012) raised some concerns 
whereas Hoffman et al. (2019) raised high risk concerns. Of the studies where "some concerns" 
were raised, a random allocation sequence was used, but no information was published on the 
allocation sequence concealment until enrolment and assignment. In Czech et al. (2021), the 
overall risk of bias assessment results indicated that two RCTs, Dumoulin et al. (2019) and Gold 
et al. (2006) had high risk of bias. Four of the studies, Caruso et al. (2020), Gerçeker et al. (2020), 
Gerçeker et al. (2021) and Semerci et al. (2021) were of an average risk of bias and thus, the 
authors concluded that caution should be taken when drawing conclusions. All three systematic 
reviews note that blinding for this type of intervention (performance bias) is almost impossible 
due to the nature of the intervention (VR). 

We were unable to extract the detailed risk of bias results in López-Valverde et al. (2020) due to 
insufficient data. 
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 Included evidence sources for clinical effectiveness 

Table 4. Included systematic reviews: design and characteristics 

Study 
reference 

Design, search period Eligibility criteria Trial/patient characteristics Outcomes measured 

Czech et 
al. (2021) 

RCTs: 6 
 
The search was conducted in 
December 2020 
 
No limits on publication date 
for included articles 

Interventions defined as immersive, non-
immersive or mixed-reality VR scenarios 
that allow the patient to be distracted 
during the medical intervention and with 
measured outcomes associated with pain 
level, fear or anxiety level, changes in 
blood pressure or heart rate. 

Procedure: Needle related procedures. 
 
Participants were considered eligible if 
they were: children, without gender or 
diagnosis restrictions, including 
patients that underwent needle related 
medical procedures (e.g., injections, 
intravenous infusions, lumbar 
punctures, etc.) 

Pain intensity, Faces Pain 
Scale-Revise (FPS-R), 
Wong–Baker Faces Pain 
Rating Scale (0-10). 
 
Patient satisfaction scores 
 
Anxiety, Children's Anxiety 
Meter and Child Fear Scale 

Lauwens 
et al. 
(2020) 

RCTs: 4 (for meta-analysis) 
 
The search was conducted on 
26 February 2020 
 
No limits on publication date 
for included articles 

Articles had to document primary 
research and had to be published in peer 
reviewed journals in 
either English or Dutch. 
 
For inclusion in the meta-analysis, 
studies where a mean and/or median 
score —and a measure for pain during the 
procedure for both the immersive VR 
group and the standard care group. 
 
As studies should evaluate the effect of 
full immersive VR on pain in children 
and/or adolescents with burns, at least 
one assessment with and one without the 
intervention was required.  
 
Restrictions on the intensity, duration, 
and/or frequency of the immersive VR 
intervention were not applied. 

Procedure: Burn dressing change. 
 
Participants were considered eligible if 
they were: burn patients aged 2–18 years, 
hospitalized, and undergoing wound 
care. 
 
Burn patients were defined as patients 
with second and/or third-degree burns, 
without limitations based on the 
location of the burns. 

Pain intensity, Wong–Baker 
Faces Pain Rating Scale (0-
10), graphic rating scales 
(0–10) and Visual analog 
scale (VAS) (0–10).  

López-
Valverde 
et al. 
(2020) 

RCTs: 8 (only 7 RCTs used in 
this review due to insufficient 
data) 
 

Parallel-arm trials related to dental 
anxiety and pain associated with dental 
procedures. For crossover clinical trials, 
only the first period or test-control 
comparison was considered. 

Procedure: Dental treatments. 
 
Participants were considered eligible if 
they were: adults or children. 

Pain intensity, Wong–Baker 
Faces Pain Rating Scale (0-
10), Faces Pain Scale-Revise 
(FPS-R) 
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Study 
reference 

Design, search period Eligibility criteria Trial/patient characteristics Outcomes measured 

The search was conducted in 
November 2019 
 
The review did not report if 
there were any limits on 
publication date for included 
articles 

 

Anxiety, Modified Dental 
Anxiety Scale (MDAS), 
Consolability Scale, (FLACC). 
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 Ongoing trials 

We searched for ongoing systematic reviews and randomised controlled trials of VR, compared 
to any control treatment, as a method of procedural pain management. Because of the large 
number of potentially relevant trials identified (n=740), we excluded trials assessing pre- and 
post-procedure outcomes, as per the protocol.  

We identified five eligible on-going systematic reviews and 22 eligible on-going randomised 
controlled trials. The design, and characteristics of which are summarised in Appendix 6 and 7. 

The procedures studied included pain management during cancer treatments (one systematic 
review, three RCTs), gynaecological procedures (one systematic review), labour (one systematic 
review, four RCTs), endoscopy (one systematic review), wound care (one systematic review), 
needle related procedures (five RCTs), manual vacuum aspiration (one RCT), burn surgery (two 
RCTs), colposcopy (one RCT), hysteroscopy (two RCTs), conization of the cervix (one RCT), 
Hysterosalpingography, (one RCT), IUD insertion (one RCT) and dental procedures (one RCT) 

The included on-going systematic reviews (n=5) and 18 RCTs recruited adults, whereas four RCTs 
recruited children. 

 

6. Economic evaluation 

 Economic evidence review 

No economic evidence was identified on the use of VR distraction therapy in people at risk of pain 
caused by medical procedures. Some economic evidence was identified on the use of VR 
distraction therapy in other patient groups. Most notably, an exploratory analysis by Delshad et 
al. (2018) considered the use of VR distraction therapy for pain in hospitalised patients. The 
analysis was exploratory and aimed to identify cost and effectiveness thresholds that VR therapy 
would need to meet to be cost saving. The analysis showed the potential for VR to be cost saving 
if it resulted in reductions in opioid utilization and hospital length of stay 

 

 Estimated cost of VR 

The table below gives estimated costs for some of the most commonly used commercially 
available VR systems (note that the list of VR systems is non-exhaustive). Costs were estimated 
by taking an average price from various retail stores where the product was available with prices 
accurate as of 19th September 2022. It should be noted that the estimated costs reflect the cost 
of the VR systems only and does not include the cost of a computer, smartphone or any other 
system, which may be required to use or set-up the VR device. 

It can be seen that the cost of commercially available VR systems ranges from £7 to £1,299 
depending on the functionality and sophistication of the VR system. Experts suggest that the 
Meta Quest and Pico devices are the most commonly used systems in the NHS and these range 
from £318 to £660. 
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Table 5. Estimated costs of commercially available VR systems 

Product name Estimated 
cost 

Source 

Head and hand tracking, computer or other systems linked VR systems† 

HTC Vive Cosmos £490 Average of prices from Amazon and Vive store 

HTC Vive Cosmos Elite kit £702 
Average of prices from Currys, Amazon and Vive 
store 

HTC Vive Cosmos Elite headset £449 
Average of prices from Currys, Amazon and Vive 
store 

HTC Vive Pro full kit £919 Average of prices from Amazon and Vive store 

HTC Vive Pro 2 headset only £719 Average of prices from Amazon and Vive store 

HTC Vive Pro 2 full kit £1,299 Average of prices from Amazon and Vive store 

HP Reverb G2 – headset and controller  £935 Price from Amazon 

HP Reverb G2 - headset £742 Price from Amazon 

PlayStation VR starter pack £193 Average of prices from Currys and Amazon 

Head and hand tracking, standalone devices‡ 

Pico Neo 3 Link £399 Price from SystemActive 

Pico Neo 3 Pro £660 Price from SystemActive 

Pico G2 4K £318 Price from SystemActive 

Pico G2 4K Enterprise £420 Price from SystemActive 

Meta Quest 2 128GB £399 
Average of prices from Amazon, Currys and John 
Lewis and BT Shop 

Meta Quest 2 256GB £496 
Average of prices from Amazon, John Lewis and 
BT Shop 

Head tracking, requires smartphone as display 

Google Cardboard (various models) £7-£33 Prices from Google store 

Samsung Gear VR  £53 Price form Amazon 

Other systems 

Lenovo Mirage  £349 Average of prices from Amazon and BT Shop 

*Prices have been rounded to zero decimal places 

† Note that the estimated costs are for the VR systems only. The estimated cost does not include the cost of a 
computer or other systems, which would be required to use the VR device. 

‡ Note that estimated costs do not include the cost of a smartphone, which may be required for set-up 

Prices could not be identified for the Oculus Rift, Oculus Go or Google Daydream due to discontinuation of these 
devices 

 

In addition to the commercially available VR systems, there are bespoke VR packages available, 
which have been specifically designed for use in healthcare. These bespoke packages are 
available for an annual license fee. Delshad et al. (2018) reported a VR annual license cost of 
$3,500 (£2,512) for the package offered by AppliedVR. 

Rescape also offer a VR system for use in healthcare (DR.VR), which is available at a lease cost of 
£10 per day with a typical minimum term of one year giving an annual cost of £3,650 (based on 
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communication with manufacturer). Rescape VR also provided further details of what is included 
within their DR.VR package. In addition to the VR headset, the package includes an accompanying 
tablet and software which allows the clinician to view and control the VR experience of the patient 
without the need to use hospital Wi-Fi as it has an independent Wi-Fi connection. The software 
includes functionality for patient data capture using questionnaires and data storage using an 
online portal. The system also includes a solution for infection control using hygiene facemasks. 
User training and support, upgrades to hardware and software as well as free replacements for 
breakages are also included as part of the annual license fee. 

In addition to the equipment and software costs, there would also be staff costs associated with 
operating the VR system. Delshad et al. (2018) reported a salary cost of $47,030 (£33,755) for a 
“virtualist” technician who would be responsible for optimizing VR therapeutic delivery to 
patients. However, where VR systems are currently in use in the NHS Wales, they are being 
delivered by existing staff members. The time required for staff members to use the VR system 
are not known but a systematic review by Indovina et al. (2018) suggests that setup, training, 
treatment and cleaning require a significant amount of time and may be a hurdle for the use of 
VR in clinical practice. 

 

 Potential cost savings  

It is purported that the use of VR devices in health care settings has the potential to lead to cost 
savings through a reduction in staff time, medication use and other health care resources. In 
particular, it has been suggested that the use of VR as distraction therapy could reduce analgesic 
and anaesthesia use and, in some cases, may even allow procedures that would otherwise 
require general anaesthetic to be undertaken under local or no anaesthetic.  

However, there was limited evidence identified which demonstrated such savings. One study was 
identified, which showed a reduction in pharmacological sedation during endoscopic urologic 
surgery (Moon et al. 2018). While another study showed the potential for virtual reality to reduce 
the need for sedation or general anaesthesia during minor surgical procedures Taylor et al. 
(2021). 

Moon et al. (2018) undertook a randomised controlled trial to compare VR distraction therapy 
without sedative (n=18) against pharmacologic sedation (n=19) using midazolam during urologic 
surgery under spinal anaesthesia. Patients in the pharmacologic sedation group also received 
oxygen via a facemask while those in the VR group did not. The primary outcome of the analysis 
was patient satisfaction score (see section 5.5.1) but the analysis also reported secondary 
outcomes relating to the procedure. There was no difference in the duration of procedure or 
recovery time between the groups but there were significantly more cases of apnea (requiring 
supplemental oxygen) in the sedation group than the VR group. 

Taylor et al. (2021) undertook a prospective, non-randomized clinical trial to evaluate the use of 
VR to reduce sedation in children undergoing hormone implant placement, removal, or exchange. 
Paediatric patients in the US (n=28) were recruited to use VR distraction and local anesthesia 
instead of procedural sedation or general anesthesia and compared against historic controls 
who underwent similar procedures without VR. Procedures in the VR group were successfully 
completed without general anaesthetic, sedation or IV placement. Procedure time and pain 
scores were found to be similar between VR patients and historic controls but recovery times 
were significantly shorter in VR patients (18 vs 65 minutes). 

Two illustrative cost analyses were undertaken to demonstrate the potential cost savings of 
using VR distraction therapy based upon Moon et al. (2018) and Taylor et al. (2021). 

Jenni Washington (Velindre - Health Technology Wales)
need ref
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6.3.1 Illustrative cost analysis based on savings in midazolam and oxygen 

Based on Moon et al. (2018), cost savings where estimated to reflect a reduction in midazolam 
use and oxygen use. Patients in the sedation group underwent pharmacological sedation with 
midazolam using an initial bolus dose of 1–2 mg and a maintenance dose of 1–2 mg every 10–30 
minutes. The outcomes from the trial show that midazolam was administered to four patients 
in the VR group (22%) and it was assumed that patients received the same dosing schedule as 
those in the pharmacological sedation group. The average procedure time was 40 minutes in the 
VR group and 45 minutes in the sedation group (difference not statistically significant). 
Therefore, it was assumed that, in addition to the initial bolus dose, there would be two 
maintenance doses of midazolam during the procedure.   

The cost of midazolam was estimated using values from the electronic market information tool 
(eMIT); a cost resource which provides the average price paid for a product in the NHS hospital 
setting. A 10-pack of midazolam 2mg/2ml solution for injection ampoules was estimated to cost 
£1.84, giving a cost of £0.18 for a single pack. Average midazolam costs per person were therefore 
estimated to be £0.55 (£0.18*3) in the sedation group and £0.12 in the VR group (£0.55*0.22) giving 
a saving of £0.43 for midazolam usage. 

Patients in the sedation group also received oxygen, supplied at 5 L/min via a facemask, while 
those in the VR group did not. Supplemental oxygen (10 L/min) was used in cases of desaturation 
or apnea. Apnea was reported in one patient in the VR group (6%) and seven patients in the 
sedation group (37%). The cost of single-use facemasks to deliver oxygen was sourced from a 
Medtech Innovation Briefing (MIB) from the National Institute for Health and Care Excellence 
(NICE). NICE MIB160 on OxyMask for delivering oxygen therapy estimated that the cost of oxygen 
masks used in standard care, including the simple mask, venturi, non-rebreather and rebreather 
masks, range from £0.41 to £1.31. The lower estimate was used as this is most likely to reflect the 
simple face mask. The cost of oxygen was estimated using an industrial gases price list from the 
BOC and assuming that the canister providing the largest quantity of oxygen would be used. The 
price list showed that 10,700 litres of oxygen was available at a cost of £31.99. An equivalent cost 
per litre was estimated and then used to estimate a cost for a flow of 5 L/min (£0.01) and 10 L/min 
(£0.03). Using the flow rates specified in the trial as well as the supplemental oxygen required for 
apnea, it was estimated that the average oxygen cost per person (masks and supply) was £0.09 
in the VR group and £1.28 in the sedation group. Thus, a saving of £1.19 was estimated for the 
reduction in oxygen use. 

The estimated cost savings for midazolam and oxygen was therefore £1.61 per patient. These 
potential cost savings were then compared against the additional costs of using the VR system 
to ascertain whether it could result in net cost savings. The DR.VR system was used as the basis 
for the VR costs in the analysis as it is known to be CE marked as a medical device. As noted 
earlier, the DR.VR system is available for a lease cost of £3,650 per year. The expected cost per 
use is then dependent upon how often the equipment is used. Assuming it is used once per day, 
results in a cost of £10 per day and therefore the estimated cost savings would not be enough to 
offset the cost of using the VR system (£8.39). The system would almost be cost neutral when 
used six times per day with a slight cost increase of £0.05 per patient. If the system was used 
more than six times per day then it would generate cost savings.  

It should be noted however that this analysis is limited in scope due to a lack of detail on specific 
aspects of resource use. In particular, the cost of VR has focused only on the cost of the device 
and not on the personnel time required to set-up and deliver the VR experience. Therefore, the 
cost of delivering the VR intervention may be underestimated. However, the cost savings may 
also have been underestimated as the staff time to deliver midazolam and oxygen has not been 
captured. These latter aspects would normally be captured as part of the overall cost for a 
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procedure but it is difficult to estimate the specific staff time costs for each component because 
disaggregated costs were not available.   

 

6.3.2 Illustrative cost analysis based on shorter recovery time 

Based on Taylor et al. (2021), cost savings were estimated to reflect the shorter recovery time in 
patients that received VR distraction therapy compared to those that did not receive VR. An 
average bed day cost of £308.54 was estimated using the average cost of an excess bed day from 
NHS Reference Costs 2017/18 (the last version of reference costs to include excess bed day costs). 

This cost was inflated to 2022 prices (£339.39) using the Campbell and Cochrane Economics 
Methods Group (CCEMG) and the Evidence for Policy and Practice Information and Coordinating 
Centre (EPPI-Centre) Cost Converter using purchasing power parity values from the International 
Monetary Fund (IMF). The inflated per day cost was then divided by the number of minutes in a 
day to estimate the bed cost per minute (£0.24).  

The cost per minute was then multiplied by the recovery times reported in Taylor et al. (2021). 
Patients that received VR distraction therapy had an average recovery time of 18 minutes, costing 
£4.24 while patients receiving standard care had an average recovery time of 65 minutes, costing 
£15.32. Thus, it is estimated that the use of VR could lead to a cost saving of £11.08 based on 
shorter recovery times. 

These potential cost savings were then compared against the additional costs of using the VR 
system to ascertain whether it could result in net cost savings. As in the example above, the 
DR.VR system has been used as the basis for VR costs in the analysis. Assuming the VR system 
is used once per day, results in a cost of £10 per day and therefore gives a net cost saving of £1.08. 
Further cost savings would be generated if the VR system was used more than once per day. The 
usage threshold for the VR system to be cost-saving in this setting is 90% per year (i.e. the VR 
system would need to be in use for 330 out of 365 days). 

 As was the case with the previous illustrative cost analysis, some limitations should be 
considered when interpreting the findings of this analysis. Firstly, the evidence base is a 
comparison of VR against non-VR using historic controls. There is therefore a risk of bias and 
uncertainty due to the lack of directly comparative evidence. Secondly, the cost of the VR system 
may have been underestimated as the personnel time required to set-up and deliver the VR 
experience has not been captured. 

 

7. Organisational Issues 

In the previous evidence appraisal report for this topic, experts advised that the potential 
barriers associated with the implementation of VR interventions in clinical practice could be 
reflected by the time required to set up the systems, the time needed to explain the interventions 
to the patients, consideration of decontamination, IT support and staff training. 

During the expert review stage for this report, experts advised that depending on how a VR device 
is applied in different settings, this may have varying degrees of impact on service pathways. It 
was also mentioned that the time commitment required by staff for the application of VR in 
different populations may pose organisational and costing issues. 

Adherence to infection control standards were also discussed by experts. During the process of 
obtaining a CE mark, the DR.VR system by Rescape Innovation, was subjected to an infection 
control research and development phase. A cleaning and care procedure was developed with 
Cardiff University to disinfect the VR System. Other cleaning strategies identified by experts 



Page 24 of 79 
 

EAR017-2 September 2022 
 

 

 

included disposable paper eye masks (to interface between the headset and the user’s skin) 
along with disposable surface wipes for hard plastic surfaces.  

 

8. Patient and Public Involvement  

HTW conducted a literature search for articles specifically relating to the experiences, views and 
opinions of patients and families who have used VR headsets across multiple healthcare 
settings. Participants across these articles took part in the following methods for data collection: 
1:1 interviews, semi-structured interviews, open-ended questionnaires, observations by objective 
third parties while interacting with VR, focus groups (virtual) with children and caregivers. 

 

  Literature review  

A total of 14 articles were found during the PPI literature review pertaining to the experiences, 
views and opinions of patients, children, and their families on the use of VR across multiple 
healthcare settings to manage procedural pain. Table 6 highlights the search results of articles 
published between 2018 – 2022, after our original evidence review was carried out. 

 

8.1.1 Procedural pain, anxiety, and distress from the patient’s perspective 

Undergoing surgery and treatments for the management of ongoing health care conditions can 
cause significant distress to patients (Desselle et al. 2022). It can be a stressful and intimidating 
experience, with concerns ranging from anticipated pain to fear of the unknown (Tharion & Kale 
2021). Procedures for diagnosis, such as colonoscopy, can also cause patients pain, discomfort, 
and anxiety (Veldhuijzen et al. 2020).  

People with burns experience “constant pain during their treatment, and pain is specifically 
exacerbated in wound dressing procedures such as hydrotherapy, wound debriding, and staple 
removal, where increased combinations of opioid analgesics (such as morphine) and sedatives 
are often inadequate” (Desselle et al. 2022).  Children with burns and upper limb injuries “may 
experience extended hospitalization and reduced physical activity, resulting in muscle 
weakness” requiring therapeutic rehabilitation which can cause them to experience further pain 
and discomfort, leading to reduced compliance and poorer outcomes (Phelan et al. 2021). Severe 
pain during interventions such as dressing changes, can persist even with analgesia. Furness et 
al. (2019) and Ford et al. (2018) note “Research indicates that pain is associated with post-
treatment outcomes. For instance, patients who report experiencing higher levels of pain during 
hospitalization (for burn treatments) also report poorer physical and psychological functioning 
at one month, one year, and/or up to two years after discharge”.  

Likewise, people with cancer “experience ongoing impacts of disease and treatment that can 
include impaired physical function, disability and increased risks of chronic disease; infertility; 
disrupted education and vocation; impacted relationships; mental ill-health; and challenges to 
identity, and pain is the most commonly reported and feared symptom among cancer patients” 
(Desselle et al. 2022). 

“Procedural pain is a major challenge in burns patients, with burns baths, and other wound 
dressings specifically identified by both patients and clinicians as resulting in significant pain, 
distress, and requiring high opioid analgesic intervention. Anxiety was heavily discussed in both 
the burns and oncology cohorts. The anxiety involved: procedural anxiety, relating to wound 
dressings and baths, chemotherapy admission and radiotherapy; environmental anxiety, 
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relating to being hospitalized and being disenfranchised (for example, young people being 
hospitalized in wards with much older people) and situational anxiety, relating to dealing with 
physical changes and loss of control. Boredom and impacts to quality of life were also identified 
as a challenge by the oncology cohort, exacerbated by social isolation and being disconnected 
from “real life” outside the hospital” (Desselle et al. 2022). 

Additionally, it was noted for both people with burns and cancer, treatments can be prolonged 
and include in-patient hospital stays that can heighten distress and isolation, particularly pre 
and post treatment such as; pre- and post-procedure burn ‘baths’, feeling really unwell and 
unmotivated, managing procedures during admission, waiting around and chemotherapy 
treatment were highlighted as periods of increased pain, anxiety, and distress (Desselle et al. 
2022). 

For children and adolescents, even minor procedures can be a distressing experience (Easterlin 
et al. 2020) which can “interfere with functioning and medical care, and has lasting impacts on 
both patients and families….and children with special healthcare needs are already at increased 
risk of co-occurring long-term psychological and behavioural conditions” to which the burden of 
medical trauma, from pain and anxiety, only adds noting that “exposure to multiple invasive 
procedures is a predictor of post-traumatic stress and medical fear among paediatric patients” 
(Easterlin et al. 2020). Ahmadpour et al. (2020) also note that “A negative experience of a medical 
procedure has implications more extensive than the immediate distress of that event” as “the 
imprint will be left on the child for all subsequent medical procedures” and children and 
adolescents self-report that prior negative experience impedes their ability to manage their 
anxiety during hospital visits (Ahmadpour et al. 2020). 

In dentistry, procedures may not be as prolonged and frequent as with other health conditions. 
However, Almugait & AbuMostafa (2021) note that “Pain perception has a large psychological 
component in that the amount of attention directed to the noxious stimuli modulates the 
perceived pain”. Dental anxiety is known to be the fifth most common cause of anxiety and 
patients may experience different levels of severity, ranging from a slight uneasy feeling to a 
severe dental phobia (Ougradar & Ahmed 2019).  

The experience of pain and anxiety while undergoing medical procedures, particularly for 
inpatients in intensive care units (ICU) where pain may be constant and unremitting, can itself 
add to the risk of a patient developing delirium (Jawed et al. 2021). 

Pain management through medication can cause side effects and when used for a prolonged 
period they can lead to increased tolerance that can result in repeated dose escalation, increased 
medication seeking behaviours, and ultimately dependence. Opioid misuse can lead to 
consequences including dependence and hyperalgesia. Sarkar et al. (2021) note that “there is an 
urgent need for safer pain management for the millions of chronic pain sufferers worldwide. This 
represents a public health challenge as well, as racial, and ethnic minorities, the elderly, and 
patients who speak English as a second language are more likely to experience suboptimal 
treatment for pain”. 

 

8.1.2 Use of VR  

The following themes were identified: 

Usability 

Most articles reported less problems with wearing and using the VR devices than expected, 
whether by third party observation – “All participants seemed to be at ease with adjusting their 
headwear and were happy to remove any scarves or hairpieces for the session” (Janssen et al. 
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2022) – or self-reported, “Overall, interviewees found the VR hardware relatively easy to use and 
not uncomfortable to wear during their chemotherapy appointment” (Janssen et al. 2022). “For 
most participants, it was easy to use; however, occasionally, it did need to be reset by the 
researcher because its “direction” function went out of synchronization” (Janssen et al. 2022). 
There was some need for participants to be supported in learning how to use the VR device, set 
up the devices and orientate themselves prior to treatment – “Additional resources (e.g., 
volunteers) are needed to orient patients to the technology” (Janssen et al. 2022). 

Usability issues identified across the articles by some participants included devices being too 
heavy, feelings of motion sickness, physical discomfort, nausea, dizziness and ‘bulkiness’ 
although these were reported by a minority and were shown to be minimal in effect. The need to 
wear prescription glasses did inhibit some participants from being able to wear the VR headsets 
(Ford et al. 2018). 

Parents also reported some concerns around increased screen time and addiction (Easterlin et 
al. 2020) as well as discomfort, because they might not know what their child was experiencing 
during VR-use and would have more difficultly anticipating their needs, and a need for assurance 
that the content of the VR experience would be age-appropriate. 

In general, any reluctance or concern around the use of the VR devices expressed by patients and 
caregivers did not prevent participants from continuing with their use and the majority 
expressed positive experiences of the VR after going ahead (Furness et al. 2019). 

 

Popularity and importance of VR type  

Types of VR available to participants across the articles included gaming apps, relaxation apps, 
scenery, music, film, and education.  

Participants showed an enthusiasm for trying all types of VR – “Observations during the VR 
sessions suggested that participants were enthusiastic to try out several different apps to get 
an overall feeling of the range of VR capabilities” (Janssen et al. 2022) and that the type of VR 
provided the experiences participants expected (feeling relaxed, feeling energised, etc) and that 
it had an impact on participants mood – “During the relaxation apps, participants generally 
relaxed, turning their heads to see more of the scenery, and some describing the setting they 
were in. Several asked to stop the app because they were going to fall asleep. During gaming 
apps, the mood of the participants seemed to be quickly elevated, indicated by participants 
laughing and smiling, and making comments about what was going on” (Janssen et al. 2022). 

The ability to interact with the VR was of importance to some, but not all, participants – “There 
were differing views on whether the experience should be interactive for patients, or simply take 
the viewer on a journey” (Janssen et al. 2022). 

Likewise, the level of personal immersion was shown to be important to patients – “Patients 
described that by feeling they were in “another place,” they could focus on something other than 
IV-placement, and this would ease stress and anxiety” (Easterlin et al. 2020).  

The ability to pick the type of VR content was an oft-reported preference for patients, although it 
did not appear to affect their overall positivity of the experience – “patients indicated that they 
preferred to select the VR content themselves. Some patients complained about the quality of 
the movie and one patient indicated that the resolution of the VR movie was too low” (Veldhuijzen 
et al. 2020). 

It was noted in Sarkar et al. (2021) that the relatability of the VR environment to a person’s cultural 
identify can be of relevance for the patient – “VR users noted that the currently available content 
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does not always resonate across cultures, particularly for minority populations” and that “they 
did consider the ability of VR to offer many culturally tailored content offerings to be a key 
attribute of the approach” (Sarkar et al. 2021). 

Complexity and appropriate levels of difficulty to mitigate frustration was also an important part 
of the success of the VR, particularly from the perspective of children (Phelan et al. 2021). 

A common request expressed by participants, particularly among children and adolescents, was 
for a communal game where participants could play each other (Ahmadpour et al. 2020). 

Overall, participant-based VR proved more effective with participants than environmental-based 
VR – “Participants reported that games were preferred because they allowed the participant to 
actively do something, whereas experiences could make it difficult to disconnect from the busy 
clinical environment” (Janssen et al. 2022). 

 

Previous experiences with VR (such as video games, gaming apps on phones)  

Participants with some experience of playing video games and technology in general were more 
positive that engaging with the VR devices would benefit their experience, although it did not 
appear to affect their ability to use and enjoy the devices (Janssen et al. 2022).  

“A prevalent theme was comfort with technology, including challenges for older adults in 
navigating technology and digital literacy more broadly” (Sarkar et al. 2021) but that this, again, 
did not impact on the participants ability to enjoy the VR “Participants who used VR expressed 
near-universal high levels of patient satisfaction with VR” (Sarkar et al. 2021). 

“(there was) …a high level of acceptance of the VR intervention despite low levels of prior 
experience with virtual reality and video gaming technologies among people in ICU” – (Jawed et 
al. 2021). 

However, there is some evidence that VR devices would be less effective overall in older 
populations who are generally less exposed to technology (Ougradar & Ahmed 2019). 

 

Motivation to engage in treatment  

The prospect of having the VR during the treatment or intervention was shown to encourage and 
motivate patients to engage with treatment – “the idea of the VR session motivated them to 
attend their chemotherapy appointment, when they previously were anxious about going” 
(Janssen et al. 2022). “Using HMD-VR game scenarios during rehabilitation offered children an 
escape from the usual negative experiences associated with rehabilitation therapy such as 
boredom or pain and produced positive emotions along with increased engagement with 
exercises” (Phelan et al. 2021). 

 

Enjoyment, excitement, and other responses  

Enjoyment was a strongly reported patient outcome across most articles – “Participants 
laughed, smiled, and conversed about the scenery in the VR intervention, the rules, and game 
play while engaged in VR. Participants reported the experiences as relaxing and the games to be 
fun. Some participants liked the competition aspect of the games and were reluctant to stop 
(even at the end of their chemotherapy session)” (Janssen et al. 2022) with words such as 
‘laughter’, ‘enjoyment’, ‘fun’ and ‘hilarity’ as well as ‘soothing’, ‘calming’ and ‘relaxing’ being 
reported by participants and caregivers throughout the articles.  
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“Children reported finding rehabilitation exercises more enjoyable and movement easier and 
less painful using HMD-VR. Enjoyment was rated as much higher than usual” (Phelan et al. 2021). 

VR devices were successful in ‘distracting’ participants for most of the treatment sessions – “For 
the majority of participants, they enjoyed the experience so much that they were engaged with 
VR for their entire treatment session” (Janssen et al. 2022). Tolerance was well received across 
articles, with only a minority disengaging within 5 minutes due to discomfort.  

“Families also described that knowing VR was available might generate excitement for the 
infusion visit.” (Easterlin et al. 2020) as well as leading to improved experiences for parents and 
caregivers “Parents anticipated that if VR helped their child with anxiety and pain, it could also 
help relieve parental anxiety”. 

These responses were also validated by caregivers of children, who in Bannink Mbazzi et al. 
(2022) noted that “Caregivers explained that their child reported to feel less pain during the 
procedure when using the glasses. Caregivers explained that the glasses helped distract the 
child, and reduced fear in their children”.  

“Not only did the HMD-VR reduce the negatives of rehabilitation, but it also evoked positive 
feelings and emotions towards the games and rehabilitation exercises in all of these children” 
(Phelan et al. 2021). 

“VR had not only reduced negative psychological effects of burns procedures and had also 
created positive experiences” (Furness et al. 2019). 

Other effects of the VR devices on participants included falling asleep, increased natural and 
fluid movements during the procedure and distraction from the healthcare setting, which 
patients felt helped to contribute to their decrease in pain sensation.   

“In addition, wearing the headset and watching the scenario meant patients could not see the 
wound and nursing activities. Without this distraction, normal behaviour involved being drawn 
to and focusing on the wound and wound care, which increased pain. Not watching meant 
reduced pain” (Furness et al. 2019). 

“Participants also indicated that VR was distracting mainly because it prevented them from 
looking at the procedure” (Ford et al. 2018). 

Some participants expressed a distaste for the audio element of the VR, preferring to be able to 
hear and communicate with their healthcare provider (Ford et al. 2018). 

Overall, most participants across studies were able to recognise benefits of using the VR devices 
and only a small percentage reported little to no benefit- “Responses from the study were varied, 
with most participants (35%) finding VR to be ‘extremely beneficial’. Only 10% of participants 
found VR to be of ‘little benefit’. The number of participants who responded with ‘quite beneficial’ 
and ‘of some benefit’ were similar, with only a 5% difference between the two. There weren’t any 
participants who found the VR to be of ‘no benefit’” (Ougradar & Ahmed 2019). 

 

Preference for patient choice 

While other forms of ‘distraction’ had been employed by participants previously (such as talking 
to family or friends, reading a book, playing on phones etc) patients across the articles show a 
preference for having a choice – “While many interviewees felt they would continue to use other 
forms of recreation during their appointments, the idea that VR was an option was very 
appealing” (Janssen et al. 2022). 
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Preferences expressed by participants when given the opportunity to contribute to the design of 
a VR experience showed that “Participants requested a mobile, self-contained, non-tethered and 
lightweight system, and a preference for gaze or adaptive control systems” and “strong themes 
were identified in relation to the aesthetics of the VR experience across all groups included 
utilizing calming environments and nature” (Desselle et al. 2022).  

Types of VR favoured by participants was also shown to be related to the type of intervention they 
were due to receive – “The importance of incorporating environments that were neither too hot 
nor cold were reported as priorities, especially by the burns cohort for whom temperature was a 
challenge” (Desselle et al. 2022). “VR environments may need tailoring to specific groups for 
maximum effect, for example, using ‘cold’ scenarios for burn patients, and developing different 
VR scenarios to suit children of different ages” (Furness et al. 2019). 

There was also a preference from participants around the use of the VR device prior to the 
procedure, to relive feelings of anxiety and distress that come with the anticipation of the pain 
they were about to experience. “They indicated that they would like to use the glasses prior to 
entering the dressing room, as they are often feeling anxious when waiting for the dressing to 
start. The children also suggested to use the glasses before entering theatre in case of future 
surgeries, as this too had been fearful moments for many” (Bannink Mbazzi et al. 2022). 

 

8.1.3 Summary 

The success of VR devices to manage pain experienced during a range of medical procedures 
can, from the patient’s perspective, depends on the type of VR experience (active vs passive) and 
the ability to interact with the VR environment. However, this can vary from individual to cohort 
- “the level of interaction in the experience may need to be modulated not only for different 
cohorts, but also for different individual patients” (Desselle et al. 2022).  

Overall, the evidence from across all the articles finds that most patients not only experience 
less pain, anxiety and discomfort when using VR devices during medical procedures, but that the 
VR devices increase their experiences of positive emotions, promotes, and encourages their 
engagement with their treatment, empowers and motivates them and can improve their 
relationships with healthcare professionals and healthcare settings.  

 

Table 6: Included studies published between 2018 – 2022 

Reference Health Condition VR device VR Intervention  

Desselle et al. 
(2022) 

Burns and cancer 
An “an innovative VR solution” 
headset in design 

Procedural pain and 
anxiety  

Janssen et al. 
(2022) 

Cancer Samsung Gear VR HMD headset 
Chemotherapy 
treatments 

Jawed et al. 
(2021) 

Intensive care unit Samsung Gear VR headsets Pain and anxiety 

Phelan et al. 
(2021) 

Upper limb injuries 
VR headset with touch controllers, and 
software with two gaming 
environments. 

Children’s pain 

Sarkar et al. 
(2021) 

Academic, 
Community, and 
Safety-Net Settings 

Applied VR platform 
Pain management 
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Reference Health Condition VR device VR Intervention  

Tharion & Kale 
(2021) 

Knee surgery  

Samsung Galaxy S8+ smartphone, 
running KM Player VR placed in a 
head-mounted display from the 
company PROCUS, model PRO 1 

Patient satisfaction 

Ahmadpour et 
al. (2020) 

Medical procedures 
VR Head-Mounted Display (HMD) 
devices 

Pain and anxiety 

Easterlin et al. 
(2020) 

Medical procedures 
VR Head-Mounted Display (HMD) 
devices 

Pain and anxiety 

Veldhuijzen et 
al. (2020) 

Colonoscopy Samsung Gear VR glasses Pain management 

Furness et al. 
(2019) 

Burns Oculus Rift CV1 headset 
Pain during wound 
dressing 

Ougradar & 
Ahmed (2019) 

Dentistry Virtoba VR headset. Pain management 

Ford et al. (2018) Burns 
refurbished, fifth generation iPod 
Touch to deliver videos within a 
Sunnypeak VR headset. 

Pain during burn care 

 

9. Conclusions 

This report has identified and summarised the available evidence that addresses the following 
question: What is the clinical and cost effectiveness of virtual reality (VR) as a distraction therapy 
for the management of procedural pain? 

This evidence appraisal report included studies irrespective of the device delivery system and 
manufacturer, level of immersion achieved by the different devices, or the content displayed 
during the medical procedure. Experts highlighted the level of immersion and the content 
displayed in the VR system may have varying effects on how well a device would distract a person, 
which would be difficult to measure. Experts also advised that further research needs to be 
conducted to define the right level of immersion and content to be displayed to maximise the 
positive effects of VR interventions in clinical practice. The literature search identified three 
recent systematic reviews with meta-analyses, all of which studied children. We identified a 
further 17 RCTs across a wide range of different medical procedures. Procedures included, but not 
limited to, burn dressing change, needle related procedures, dental treatments, and labour. 

The primary outcome of this rapid review is pain intensity (reported as worst and average pain 
scores). From the available evidence, immersive VR interventions appear to be clinically effective 
at reducing pain intensity associated with medical procedures compared with treatment as 
usual for both adults and children. Secondary outcomes included anxiety scores, procedure time, 
patient satisfaction, and adverse events. Four individual RCTs reported the level of anxiety 
experienced by adults undergoing different medical procedures, either before, during or after a 
procedure. Two systematic reviews conducted a meta-analysis of the anxiety scores reported 
among children. For both adults and children, VR systems appear to be effective at reducing 
anxiety levels, although some of these outcomes were reported pre- and post-procedurally. The 
evidence suggests that patient satisfaction among those using VR systems are generally high, 
with only few and minor adverse events reported by users for both adult and children. However, 
during the original appraisal report for VR, experts advised that research should be conducted 
regarding the long-term effects of VR use in children regarding safety and associated risks on 
the posture or eyesight. 
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No economic evidence was identified on the use of VR distraction therapy in people at risk of pain 
caused by medical procedures. The cost of commercially available VR systems was found to 
range from £7 to £1,299 depending on the functionality and sophistication of the system with 
costs ranging from £318 to £660 for the devices thought to be most commonly used in the NHS. 
There are also bespoke VR packages available, which have been specifically designed for use in 
healthcare. The Rescape DR.VR system is one such package and is available for a lease cost of 
£3,650 per year. Savings in healthcare resource use, such as a reduction in analgesics, 
anaesthesia and associated recovery time, may offset the cost of using VR systems. Two 
illustrative analyses were undertaken to demonstrate the potential cost savings and it was found 
that the VR system has the potential to result in net cost savings if the VR device is used with 
sufficient frequency. 

Overall, the patient and public involvement literature review reported positive experience of 
using virtual reality. The evidence found that most patients not only experience less pain, anxiety 
and discomfort when using VR devices during medical procedures, but that the VR devices 
increase their experiences of positive emotions, promotes, and encourages their engagement 
with their treatment, empowers and motivates them and can improve their relationships with 
healthcare professionals and healthcare settings.  
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12. Evidence review methods 

We searched for evidence that could be used to answer the review question: What is the clinical 
and cost effectiveness of virtual reality (VR) as a distraction therapy for the management of 
procedural pain? 

The systematic search followed HTW’s standard rapid review methodology. As this is appraisal 
is an update to a previous evidence appraisal report (EAR017), which included all evidence up to 
March 2020, the searches for this update were restricted to 2020-2022. 

A search was undertaken of Medline, Embase, PsycINFO, CINAHL, KSR Evidence, Cochrane Library 
and the International Network of Agencies for Health Technology Assessment (INAHTA) HTA 
database. Additionally, searches were conducted of key websites and clinical trials registries. 

The searches were conducted in March 2022, with an update search of Medline, Embase, 
PsycINFO, CINAHL, KSR Evidence, Cochrane Library, and INAHTA HTA database run on 4-5 August 
2022. An additional search for patient-related literature was run on 7-15 July 2022. 

The criteria used to select evidence for the appraisal are outlined in Appendix 1. These criteria 
were developed following comments from the Health Technology Wales (HTW) Assessment Group 
and UK experts.  

Where evidence was limited regarding the effectiveness of VR among the adult population, any 
relevant additional randomised controlled trials were taken from relevant systematic reviews 
identified in the original evidence appraisal report for this topic. The literature search identified 
three recent systematic reviews, all of which studied children. Because these reviews focussed 
on children, we searched for individual studies of VR in adults. We also searched for individual 
studies conducted in children published after the systematic reviews were completed. Given 
enough RCTs were identified, we did not include any other study designs in this appraisal. We 
carried out two separate meta-analyses to demonstrate the worst and average pain scores 
among the adult population from relevant randomised controlled trials. The meta-analysis was 
performed using RevMan 5.4.1. The following rule was used to assess heterogeneity: 25% = low, 
50% = moderate, and 75% = high. The meta-analysis pooled the standardised mean differences of 
worst pain scores and average pain scores using a random effects model.  

Appendix 2 gives details of the search strategy used for Medline. Search strategies for other 
databases are available on request.  

Appendix 3 summarises the selection of articles for inclusion in the review. 
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Appendix 1. Inclusion and exclusion criteria for evidence included in the review 

 Inclusion criteria Exclusion criteria 

Population 

People (adults and/or children of any age) who have or are at risk of procedural pain, 
caused by medical procedures such as, but not limited to: 

• Dressing changes for wounds or burns 
• Dental procedures 
• Cancer pain due to chemotherapy or other procedures 
• IV access/venepuncture 
• Routine outpatient procedures 
• Labour  

(Population could include people with pre-existing pain conditions under-going a 
medical procedure, but as a distraction therapy, not an exposure therapy.) 

 

Intervention 

Immersive (interactive or non-interactive) virtual reality as a distraction therapy 
(with or without sound) 
 
The intervention will usually be an adjunct or addition to standard care, but may also 
be a replacement for standard care in some circumstances: either scenario will be 
considered 

Virtual reality as an exposure therapy 
Non-immersive virtual reality 

Comparison/ Comparators 

Standard of care 
 
The comparator will vary according to the condition, symptom, or procedure 
alongside which virtual reality is used. Examples include, but are not limited to: 

• Alternative methods of distraction 
• Non-immersive virtual reality 
• Analgesia 
• Anaesthesia 

 

Outcome measures 

• Pain intensity during the procedure (reported as average pain intensity, most severe pain intensity, duration of pain 
intensity) 

• Time to complete procedure 
• Rate of successful procedure/rate of failure  
• Adverse events (related to the intervention or the procedure) 
• Quality of life 
• Patient satisfaction 
• Anxiety 
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Study design 

We will prioritise the following study types, in the order listed: 
• Systematic reviews of randomised controlled trials. 
• Randomised controlled trials. 
• Non-randomised comparative trials. 
• Single-arm (no control group) trials that report any relevant outcome. 

 
We will only include evidence from “lower priority” sources where this is not reported by a “higher priority” source. This could be 
because higher priority evidence: 

• Does not cover all relevant populations 
• Does not compare the technology of interest to all relevant comparators 
• Does not cover all outcomes of interest 
• Reports over short-term follow up periods, and longer follow up data is required to facilitate decision making. 

 
Where relevant and well-conducted systematic reviews exist, we will use these by: 

• Reporting or adapting their reported outcome measures where these are fully relevant to the scope of our review, and 
appropriate synthesis methods have been used 

• Using these reviews as a source of potentially relevant studies where the review cannot be used as a source of outcome 
data 

 
We will prioritise systematic reviews in terms of the sources of evidence they include, using the order described above. 

Search limits We will search for evidence from March 2020 onwards. We will use our original EAR, and other previously published technology 
appraisals, as sources of evidence prior to this date. 

Subgroup analysis Where the evidence allows, we will report outcomes separately according to: 
• Demographics: Age (Adults/Paediatric) 
• Clinical application: Different medical procedures 
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Appendix 2. Medline strategy 

Ovid MEDLINE(R) ALL <1946 to August 02, 2022> 
Pain 
1 exp pain/ 440561 
2 pain threshold/ 13993 
3 pain management/ 39595 
4 pain measurement/ 93511 
5 pain.ti,kf. 245650 
6 pain.ab. /freq=2 318336 
7 or/1-6 637845 
virtual reality 
8 virtual reality/ 4660 
9 virtual reality exposure therapy/ 838 
10 virtual realit$.tw,kf. 14629 
11 (VR or IVR).tw,kf. 12541 
12 augmented realit$.tw,kf. 3511 
13 ((head-mounted or headmounted) adj display$).tw,kf. 1332 
14 HMD.tw,kf. 1249 
15 computer simulated environment.tw,kf. 8 
16 (virtual adj (simulate$1 or simulation)).tw,kf. 722 
17 (immersive adj2 (game or games or gaming or realit$)).tw,kf. 1049 
18 virtual world$.tw,kf. 912 
19 or/8-18 27697 
Pain & virtual reality 
20 7 and 19 1045 
21 limit 20 to english language 1020 
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Appendix 3. Flow diagram outlining selection of relevant evidence sources 
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Additional records identified 
through other sources  

(n = 1) 

Records after duplicates removed 
(n = 965) 

Records screened  
(n = 965) 

Records excluded  
(n = 804) 

Full-text articles assessed 
for eligibility  

(n = 161) 

Papers included in Evidence Appraisal 
Report (n= 21)  

• Systematic reviews (n = 3) 
• RCTs (n = 17) 
• Papers identified by experts (n = 1) 

Full-text articles excluded, 
with reasons (n = 141) 

• Study/reference 
already in previous 
EAR (n = 4) 

• Outcomes not relevant 
(n = 23) 

• Design not prioritised 
(n = 21) 

• Non-procedural pain 
(n = 22) 

• Intervention not 
relevant (n = 68) 

• Duplicative (n = 5) 



 

 
 

Page 43 of 79 
 

EAR017-2 September 2022 
 

Appendix 4. Design and characteristics of individual studies 

Study 
reference 

Design, 
Population 

Intervention Comparator Medical 
Procedure 

Outcomes 

Systematic review: Lauwens et al. (2020)  

Chan et al. 
(2007) 

RCT, cross over 
Children – n=8 

VR-system with pharmacologic 
analgesic 

Pharmacological analgesia 
During burn 
dressing change 

Pain intensity, WBFPS (0-10) 

Das et al. 
(2005) 

RCT, within-
subjects design 
Children – n=7 

IO Glasses head-mount display 
(HMD) with pharmacologic 
analgesic 

Pharmacological analgesia 
During burn 
dressing change 

Pain intensity, WBFPS (0-10) 

Hoffman et al. 
(2019) 

RCT, cross over 
Children – n=48 

VR goggles with pharmacologic 
analgesic 

Pharmacological analgesia 
After dressing 
change 

Pain intensity, GRS (0–10) 

Kipping et al. 
(2012) 

RCT, parallel  
Children – n=41 

HMD and with standard 
medication protocols (Entonox) 

Standard medication protocols 
(Entonox) with the possibility of 
TV, stories, music, caregivers, or 
no distraction 

During burn 
dressing 
application 

Pain intensity, VAS (0–10) 

Systematic review: Czech et al. (2021) 

Caruso et al. 
(2020) 

RCT, parallel 
Children – n=220 

VR system, Samsung Gear Oculus 
without pharmacologic analgesic 

Nonprocedural talk and 
coaching, television/movies, and 
CCLS consultation when 
available 

Vascular access Pain intensity, FPS-R 

Dumoulin et al. 
(2019) 

RCT, parallel 
Children – n=59 

VR, immersive fly shooting game 
without pharmacologic analgesic 

Watching television (TV, minimal 
control condition) and 
distraction provided by the Child 
Life (CL, gold standard control 
condition) program. 

Needle-Related 
Procedures 

Patient satisfaction scores 

Gerçeker et al. 
(2020) 

RCT, parallel 
Children – n=136 

VR system, Samsung Gear Oculus 
without pharmacologic analgesic 

Control group (no VR device 
used) without pharmacologic 
analgesic 

Blood draw 
procedure 

Pain intensity, WBFPS (0-10) 
Anxiety, Children's Anxiety Meter and 
Child Fear Scale 
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Study 
reference 

Design, 
Population Intervention Comparator Medical 

Procedure Outcomes 

Gerçeker et al. 
(2021) 

RCT, parallel 
Children – n=42 

VR system, Samsung Gear Oculus 
without pharmacologic analgesic 

Control group (no VR device 
used) without pharmacologic 
analgesic 

During access to 
the venous port 
with a Huber 
needle 

Pain intensity, WBFPS (0-10) 
Anxiety, Children's Anxiety Meter and 
Child Fear Scale 

Gold et al. 
(2006)  

RCT, parallel  
Children – n=20  

VR distraction (HMD) with TAU  TAU - including local analgesia  IV access  
Pain intensity, FPS-R 
Patient satisfaction scores 

Semerci et al. 
(2021) 

RCT, parallel 
Children – n=71 

VR system, rollercoaster VRET 
distractor without pharmacologic 
analgesic 

Standard care group without 
pharmacologic analgesic 

Needle 
procedures 

Pain intensity, WBFPS (0-10) 

Systematic review: López-Valverde et al. (2020) 

Al-Khotani et 
al. (2016) 

RCT, parallel 
Children – n=56 

VR gaming systems, Merlin i-
theatre. It is unclear whether 
pharmacologic analgesic was 
used alongside VR 

Control group without distraction 
(CTR-group) It is unclear whether 
= pharmacologic analgesic was 
used. 

Dental 
examination, oral 
hygiene 
information, 
prophylaxis, 
restorative 
treatment. 

Anxiety, Modified Dental Anxiety Scale 
(MDAS) 

Asl Aminabadi 
et al. (2012) 

RCT, crossover  
Children – n=120  

VR system, I-glasses (video 
glasses) without pharmacologic 
analgesic 

TAU including analgesia (not 
reported)  

Restorative 
treatment in 
primary molars. 

Pain intensity, WBFPS (0-10) 
Anxiety, Modified Dental Anxiety Scale 
(MDAS) 

Asvanund et 
al. (2015) 

RCT, crossover 
Children – n=49 

VR system, (video glasses). It is 
unclear whether pharmacologic 
analgesic was used alongside VR 

Crossover design – different 
phases of treatment. Participants 
were randomly divided into 2 
groups according to the 
sequence of audio-visual 
eyeglasses used. 

Restorative 
dental treatment 
(local anaesthetic 
injection in the 
maxillary arch or 
mandibular 
block). 

Pain intensity, FPS-R 
Anxiety, Consolability Scale, (FLACC) 
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Study 
reference 

Design, 
Population Intervention Comparator Medical 

Procedure Outcomes 

Mitrakul et al. 
(2015) 

RCT, crossover 
Children – n=42 

VR system, (video glasses). It is 
unclear whether pharmacologic 
analgesic was used alongside VR 

Crossover design – different 
phases of treatment. Participants 
were randomly divided into 2 
groups according to the 
sequence of audio-visual 
eyeglasses used. 

Restorative 
dental treatment 
in maxilla or 
mandible under 
local anaesthetic 
injection. 

Pain intensity, Faces Pain Scale-Revise 
(FPS-R) 
Anxiety, Consolability Scale, (FLACC) 

Niharika et al. 
(2018) 

RCT, crossover  
Children – n=40  

VR system, Google VR Box (video 
glasses). It is unclear whether 
pharmacologic analgesic was 
used alongside VR. 

Crossover design – different 
phases of treatment had no VR 
distraction  

Routine dental 
care (pulp 
therapy in 
mandibular 
primary molars). 

Pain intensity, WBFPS (0-10) 
Anxiety, Modified Dental Anxiety Scale 
(MDAS) 

Nunna et al. 
(2019)  

RCT, parallel  
Children – n=70  

VR distraction (HMD) without 
pharmacologic analgesic 

TAU – including analgesia 
(topical)  

Dental procedure, 
counter-
stimulation. 

Pain intensity, WBFPS (0-10) 
Anxiety, Venham’s Clinical Anxiety 
Rating Scale (VCARS) 

Shetty et al. 
(2019)  

RCT, parallel  
Children – n=120  

VR system, I-glasses (video 
glasses) without pharmacologic 
analgesic 

TAU – including analgesia 
(topical)  

Dental treatment 
(vital pulp 
therapy) 

Pain intensity, WBFPS (0-10) 
Anxiety, Modified Dental Anxiety Scale 
(MDAS) 

Additional RCTs 

Akin et al. 
(2021) 

RCT, parallel 
Adults – n=100 
(50 for VR, 50 for 
control group) 

VR system (exact type/model of 
VR unknown) 

Control group (with routine 
procedures) 

Labour 
Pain intensity during active labour 
(9cm dilatation), VAS 

Boonreunya et 
al. (2022) 

RCT, parallel 
Adults – n=96 
(32 for VR group, 
32 for Sham 
group and 32 for 
control group) 

VR system, Oculus GO, standalone 
VR headset. It is unclear whether 
pharmacologic analgesic was 
used alongside VR 

Control group, no VR. 
Sham VR 

Gastrointestinal 
endoscopy 

Pain intensity, VAS (0–10). 
Adverse events, scale from 1 to 5. 
Patient satisfaction, global 
assessment 0-10. 
Procedure time, total time in 
endoscopy room (minutes). 
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Study 
reference 

Design, 
Population Intervention Comparator Medical 

Procedure Outcomes 

Deo et al. 
(2021) 

RCT, parallel 
Adults – n=40 (20 
for VR, 20 for 
Control group) 

VR system, Oculus Go, HMD 
without pharmacologic analgesic 

Control group, standard care for 
hysteroscopy, self-administered 
analgesics prior to the procedure 

Hysteroscopy 

Pain intensity, average and worst pain 
scores 0-10. 
Anxiety scores, recorded pre-
procedurally 
Procedure time, duration of 
hysteroscopy, (minutes) 
Patient satisfaction and adverse 
events reported in discussions. 

Hundert et al. 
(2021) 

RCT, parallel 
Single-site pilot 
RCT 
Children – n=40 
(20 for VR, 20 for 
iPad) 

VR distraction, HMD without 
pharmacologic analgesic 

Active distraction control (iPad) 
without pharmacologic analgesic 

Subcutaneous 
port (SCP) access. 

Pain intensity, 11-point Numeric Rating 
Scale (NRS) 
Adverse events 

Joo et al. (2021) 

RCT, parallel 
Adults – n=38 (19 
for VR, 19 for 
Control group) 

VR system, Samsung Gear HMD, 
with local anaesthetics 

Control group, skin infiltration 
alone was used. 

Fluoroscopy-
guided lumbar 
sympathetic 
ganglion block 
(LSGB) in an 
outpatient 
setting. 

Pain intensity, NRS (0-10), average 
pain score. 
Anxiety, 5-point Likert scale 0-5. 
Procedure time, total procedure time, 
total stay in operating room. 
Patient satisfaction, satisfaction on 
pain control for the procedure (1-5), 
patients reporting much and 
extremely satisfied scored 4 and 5. 
Adverse events reported in 
discussions. 

Karaveli Çakır 
& Evirgen 
(2021) 

RCT, parallel 
Adults – n=60 (30 
for VR, 30 for 
control group) 

VR system, cardboard Super Flex 
Goggles, without pharmacologic 
analgesic 

Control group, without 
pharmacologic analgesic 

Colonoscopy 

Pain intensity, VAS (0–10), average 
pain score. 
Anxiety, State-Trait Anxiety Inventory 
(STAI) 1-4. 
Procedure time, median time needed 
for total procedure. 
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Study 
reference 

Design, 
Population Intervention Comparator Medical 

Procedure Outcomes 

Momenyan et 
al. (2021) 

RCT, parallel 
Adults, n=52 (26 
for VR, 26 for 
control group) 

VR system (exact type/model of 
VR unknown) 

Control group (with routine 
procedures) 

Labour 

Pain intensity, average and worst pain 
scores (scale of 0-10) 
Anxiety (scale of 0-10) 
Nausea 

Moon et al. 
(2018) 

RCT, parallel 
Adults – n=37 (18 
for VR, 19 for 
sedation group) 

VR system (Aqua 30 Korean 
Version 4.0, Oncomfort SA, Wavre, 
Belgium) via a HMD and earphone 
connected to an android 
smartphone. 

Sedation group (pharmacologic 
sedation during urologic surgery 
under spinal anaesthesia) 

Endoscopic 
Urologic Surgery 

Patient satisfaction:  
Incidence of extreme satisfaction 
among the patient. 
Note: this study reported incidences of 
extreme satisfaction among the 
surgeon, and anaesthesiologist, 
although deemed irrelevant for this 
report. 

Ran et al. 
(2021) 

RCT, parallel 
Children – n=120 

VR system without pharmacologic 
analgesic 

tell-show-do (TSD) without 
pharmacologic analgesic 

Short-term dental 
procedures. 

Pain intensity, WBFPS (0-10). 
Anxiety, Children’s Fear Survey 
Schedule-Dental Subscale (CFSS-DS). 
Procedure time, minutes. 
Patient satisfaction, score 0-100. 

Ryu et al. 
(2022) 

RCT, parallel 
Children – n=60 
(30 for VR group, 
30 for control 
group) 

VR distraction without 
pharmacologic analgesic 

Control group (received 
conventional, simple verbal 
instructions about the 
procedure) without 
pharmacologic analgesic 

Venepuncture 
Pain intensity, CHEOPS. 
Procedure time, minutes 

Additional suitable RCTs from systematic review Georgescu et al. (2020) in previous evidence appraisal report relating to adult population 

Carrougher et 
al. (2009) 

RCT, crossover 
Adults – n=39  

VR distraction (video glasses) 
with pharmacologic analgesic 

TAU including analgesia (opioids) 
Physical therapy 
for burns 

Pain intensity: GRS, worst pain scores, 
(0- to 100 mm) 
 

Hoffman et al. 
(2000) 

RCT, crossover  
Adults – n=24 (12 
for VR, 12 for 
Control group) 

VR distraction (video glasses) 
with pharmacologic analgesic 

TAU including analgesia (opioids) 
Physical therapy 
for burns 

Pain intensity, VAS (0–10), worst and 
average pain scores. 



 

 
 

Page 48 of 79 
 

EAR017-2 September 2022 
 

Study 
reference 

Design, 
Population Intervention Comparator Medical 

Procedure Outcomes 

JahaniShoorab 
et al. (2015) 

RCT, parallel 
Adults – n=30 (15 
for VR, 15 for 
Control group) 

VR distraction (video glasses) 
with pharmacologic analgesic 

TAU including local analgesia 
Surgery for 
episiotomy repair 

Pain intensity NRP (0-100 mm), 
average pain score. 

Konstantatos 
et al. (2009) 

RCT, parallel 
Adults – n=86 

VR distraction (video glasses) 
with pharmacologic analgesic 

TAU including analgesia (opioids) 
Dressing change 
for burns 

Pain intensity, VAS (0–10) worst pain 
scores. 

Maani et al. 
(2011) 

RCT, crossover 
Adults – n=24 

VR distraction (HMD) with 
pharmacologic analgesic 

TAU including analgesia (opioids) 
Dressing change 
for burns 

Pain intensity, GRS (0–10) 

Additional suitable RCTs from systematic review Mallari et al. (2019) in previous evidence appraisal report relating to adult population 

Frey et al. 
(2019) 

RCT, crossover 
Adults – n=27 

VR distraction (HMD) without 
pharmacologic analgesic 

TAU – No VR with pharmacologic 
analgesic 

Labour  
Pain intensity, pain during 
contractions, NPRS, worst pain score. 

Walker et al. 
(2014) 

RCT, parallel 
Adults – n=45 

VR distraction (HMD) with 
pharmacologic analgesic 

TAU – including analgesia 
(topical) 

Cystoscopy 
Pain intensity, VAS 0–10, worst and 
average pain score. 

RCT – randomised controlled trial, VR – virtual reality, TAU – treatment as usual, VAS – visual analogue scale, FPS-R – FACES pain scale revised, GRS – graphic rating scale, IV – 
intravenous, NRP – negative response to pain, NPRS – numeric pain rating scale, WBFPS - Wong-Baker FACES pain rating scale, CHEOPS, Children’s Hospital of Eastern Ontario Pain 
Scale. 
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Appendix 5. Outcome data 

Table 1. Pain intensity - adults 

Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

RCTs included in the meta-analysis for worst pain score 

Worst 
pain 
score 

Carrougher et 
al. (2009) 

Physical 
therapy for 
burns 

n=78 (39 for VR 
group, 39 for 
control group) 

TAU including 
analgesia (opioids) 

Worst pain 
scores, 
Measured on a 
0 to 100 mm 
scale 

Mean ± SD  
 
VR: 40 ± 30 
Control group:  
55 ± 25 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.004 

For the worst pain 
scores, we performed a 
meta-analysis involving 
individual study data 
from these four RCTs. 
The standardised mean 
differences of worst 
pain scores found a 
standardised mean 
difference of -0.69 (95% 
CI -1.01, -0.38) and a P 
value of 0.001. The 
heterogeneity value was 
considered low, with a I2 
value of 11%. 

Worst 
pain 
score 

Deo et al. (2021) Hysteroscopy 
n=40 (20 for VR 
group, 20 for 
control group) 

Control group, no 
VR, self-
administered 
analgesics prior to 
the procedure 

Numeric rating 
score (scale 0–
10) 

Mean ± SD  
 
VR: 5.65 ± 2.41 (95% CI 
4.525.652.41–6.78) 
Control group: 7.85 ± 
2.56 
(95% CI 6.65, 9.05) 
(Difference of 2.20 
points) 
 
(Favours VR) 

P value: 0.008 

Worst 
pain 
score 

Maani et al. 
(2011) 

Dressing 
change for 
burns 

n=24 
TAU including 
analgesia (opioids) 

Graphic rating 
scales (0–10)  
 
Patients with a 
worst pain of 7 
or more 

Mean ± SD  
 
VR: 5.67 ± 2.50 
Control group: 8.33 ± 
1.03 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.043 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Worst 
pain 
score 

Momenyan et 
al. (2021) 

Labour 
(during 2-
6cm 
dilatation)  

n=52 
Control group (with 
routine procedures) 

Pain scale 0-10. 

Mean ± SD  
 
VR: 5.20 ± 1.64 
Control group: 6.16 ± 
1.37 
 
(Favours VR) 

P value: 0.03  

RCTs not included in the meta-analysis for worst pain score 

Worst 
pain 
score 

Frey et al. 
(2019) 

Labour n=27 TAU – No VR 
Pain during 
contractions 
(NPRS), 0-10.  

Worst pain intensity 
(NPRS) was 
significantly lower in 
the VR group 
compared to the 
control group by -1.5 
points (95% CI 0.8, 
2.2) 
 
(Favours VR with 
uncertainty) 

P value: NR 

SD: NR 
 
The exact values for the 
NPRS values for the VR 
group when compared 
to the control group 
were not reported 

Worst 
pain 
score 

Hoffman et al. 
(2000) 

Physical 
therapy for 
burns 

N=24 (12 for VR 
group, 12 for 
control group) 

TAU including 
analgesia (opioids) 

VAS 0–100 mm. 

Mean ± SD  
 
VR: 19.92 ± NR 
Control group: 
42 ± NR 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.002  
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Worst 
pain 
score 

Konstantatos 
et al. (2009) 

Dressing 
change for 
burns 

n=86 
TAU including 
analgesia (local) 

VAS: Worst 
pain scores, 
Measured on a 
mm on 10 cm 
scale. 

Mean ± SD  
 
VR: 7.3 ± NR 
Control group: 5.3 ± 
NR 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.003 
(95% CI 0.6–
2.8). 

P value (equal variances 
not assumed) 

Worst 
pain 
score 

Walker et al. 
(2014) 

Cystoscopy n=45 
TAU – including 
analgesia (topical) 

VAS 0–10. 

Similar worst pain 
scores during 
procedure in both 
groups with VR worst 
pain score of 66 mm 
and control group 59 
mm. 
 
(95% CI, NR) 
 
(Favours neither) 

P value: NR  

RCTs included in the meta-analysis for average pain score 

Average 
Pain 
score 

Boonreunya et 
al. (2022) 

Gastrointesti
nal 
endoscopy 

n=64 (32 for VR 
group and 32 for 
control group) 

Control group, no 
VR. 

Visual analog 
scale (VAS) 0–
10. 

Mean ± SD  
 
VR: 2.7 ± 2.3 
Control group:  
2.3 ± 2.2 
(95% CI, NR) 
 
(Favours control 
with uncertainty) 

P value: 0.485 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Average 
pain 
score 

Deo et al. (2021) Hysteroscopy 
n=40 (20 for VR 
group, 20 for 
control group) 

Control group, no 
VR, self-
administered 
analgesics prior to 
the procedure 

Numeric rating 
score (scale 0–
10) 

Mean ± SD  
 
VR: 3.7 ± 2.66 
(95% CI 2.46–4.94) 
Control group: 6 ± 
2.62  
(95% CI 4.78, 7.22) 
(Difference of 2.3 
points) 
 
(Favours VR) 

P value: 0.009 

We conducted a 
separate meta-analysis 
of these seven RCTs 
where the average pain 
scores were reported. 
The meta-analysis 
pooled the standardised 
mean differences of 
average pain scores and 
found a standardised 
mean difference of -0.78 
(95% CI -1.34, -00.21) and 
a P value of 0.007. The 
heterogeneity value was 
considered high, with a 
I2 value of 85%. 

Average 
pain 
score 

JahaniShoorab 
et al. (2015) 

Surgery for 
episiotomy 
repair 

n=30 (15 for VR 
group, 15 for 
control group) 

TAU including 
analgesia (local) NRP, 0-100 mm. 

During hymen repair: 
VR: 9.0 ± 12.6 
Control group: 23.6 ± 
19.8  

 
During skin repair:  
VR: 16.7 ± 16.5 
Control group:  
39.3 ± 22.5 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.038 

Average 
pain 
score 

Joo et al. (2021) LSGB 
n=38 (19 for VR, 
19 for control 
group) 

Control group, skin 
infiltration alone 
was used 

11-point 
numerical 
rating scale 
(NRS) 0-10. 

Mean ± SD  
 
VR: 3.7 ± 1.4 
Control group: 
5.5 ± 1.7 
(95% CI, NR) 
 
(Favours VR) 

P value 0.002 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Average 
pain 
score 

Karaveli Çakır 
& Evirgen 
(2021) 

Colonoscopy 
n=60 (30 for VR, 
30 for control 
group) 

Control group, 
without the use of 
anaesthesia. 

VAS 0–10. 

Mean ± SD  
 
VR: 2.76 ± 1.25 
Control group: 
3.76 ± 2.11 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.03 

Average 
pain 
score 

Akin et al. 
(2021) 

Labour 
(during 9cm 
dilatation) 

n=100 (50 for VR, 
50 for control 
group) 

Control group (with 
routine procedures) 

VAS 0-10. 

Mean ± SD 
 
VR: 4.68 ± 1.44 
Control: 6.74 ± 0.45 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.005  

Average 
pain 
score 

Momenyan et 
al. (2021) 

Labour 
(during 10cm 
dilatation) 

n=52 (26 for VR, 
26 for control 
group) 

Control group (with 
routine procedures) 

Pain scale 0-10. 

Mean ± SD 
 
VR: 9.04 ± 0.95 
Control: 9.30 ± 0.62 

P value: 0.28  

RCTs not included in the meta-analysis for average pain score 

Average 
pain 
score 

Hoffman et al. 
(2000) 

Physical 
therapy for 
burns 

N=24 (12 for VR 
group, 12 for 
control group) 

TAU including 
analgesia (opioids) 

VAS 0–100 mm. 

Mean ± SD  
 
VR: 14.67 ± NR 
Control group: 
36.33 ± NR 
(95% CI, NR) 
 
(Favours VR) 

P value: 0.002  
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Average 
pain 
score  

Walker et al. 
(2014) 

Cystoscopy n=45 
TAU – including 
analgesia (topical) 

VAS 0–10. 

Similar average pain 
scores during 
procedure in both 
groups with VR 
average pain of 44 
mm and control 
group 43 mm 
 
(95% CI, NR) 
 
(Favours neither) 

P value: NR  

Abbreviations: 
CI, Confidence interval. SD, standard deviation. NR, not reported. LSGB, Fluoroscopy-guided lumbar sympathetic ganglion block. 
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Table 2. Pain intensity - children 

Outcome Evidence 
source(s) 

Medical 
procedure 

Participants Comparison Pain intensity 
measurement  

Absolute effect Relative 
effect 

Comments 

Systematic review: Lauwens et al. (2020) 

Average 
pain score 

Chan et al. 
(2007) 

During burn 
dressing 
change 

n=8 
Pharmacological 
analgesia 

WBFPS (0-10) 

VR: 38.13 ± 33.99 
Control group: 53.75 ± 33.38 
 
Standardised mean difference: 
1.44 (95% CI -0.56, 1.43) 
 
(Favours VR with uncertainty) 

P value: 
more 
than 0.05 

Using the fixed-effects 
model, a large effect 
size was found for VR 
on self-reported pain 
during dressing 
changes  
 
Standardised mean 
difference = 0.94 (95% 
CI 0.62, 1.27) 
 
P value: less than 
0.00001. 

Average 
pain score 

Das et al. 
(2005) 

During burn 
dressing 
change 

n=7 
Pharmacological 
analgesia 

WBFPS (0-10) 

Mean ± SD  
 
VR: 1.3 ± 1.8 
Control group: 4.1 ± 2.9 
 
Standardised mean difference: 
1.09 (95%CI -0.06, 2.24) 
 
(Favours VR) 

P value: 
less than 
0.01 

Average 
pain score 

Kipping et 
al. (2012) 

During burn 
dressing 
application 

n=41 

Standard 
medication 
protocols (Entonox) 
with the possibility 
of TV, stories, music, 
caregivers, or no 
distraction 

VAS 0–10 

Mean ± SD  
 
VR: 2.33 ± 3.4 
Control group: 3.8 ± 3.6 
 
Standardised mean difference: 
0.41 (95% CI -0.21, 1.03) 
 
(Favours neither) 

P value: 
0.40 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Worst pain 
score 

Hoffman 
et al. 
(2019) 

After dressing 
change 

n=48 
pharmacological 
analgesia 

GRS (0–10) 

Mean ± SD  
 
VR: 5.1 ± 3.27 
Control group: 8.52 ± 1.75 
(95% CI 2.45, 3.33) 
 
Standardised mean difference: 
1.29 (95% CI 0.85, 1.74) 
 
(Favours VR) 

P value: 
less than 
0.001 

Systematic review: Czech et al. (2021) 

Pain score 
Caruso et 
al. (2020) 

Needle-
related 
procedures 

n=220 

Nonprocedural talk 
and coaching, 
television/ movies, 
and CCLS 
consultation when 
available 

FPS-R 

Standardised mean ± SD, 
Pooled effect  
 
VR: 0.72 ± 1.32 
Control group: 0.89 ± 1.68 
 
Standardised mean difference: 
-0.17 (95% CI -0.57, 0.23) 
 
(Favours neither) 

P value: 
0.34 

Two studies, Caruso et 
al. (2020) and Gold et 
al. (2006) were 
analysed for pain 
score after a needle 
related procedure. As 
the outcome measures 
in these studies were 
performed using the 
Faces Pain Scale–
Revised (FPS-R), the 
analysis was 
performed using MD 
with a fixed effect 
model. No significant 
difference was found 
between VR Treatment 
and standard care for 
pain score 
 
Mean difference of  
-0.19 (95% CI 0.58, - 
0.20) 

Pain score 
Gold et al. 
(2006) 

Needle-
related 
procedures 

n=20 
TAU - including local 
analgesia 

 FPS-R 

Standardised mean ± SD, 
Pooled effect  
 
VR: 1.8 ± 2.4 
Control group: 2.4 ± 1.84 
 
Standardised mean difference 
-0.60 (95% CI -2.47, 1.27) 
 
(Favours neither) 

P value: 
0.34 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Pain score 
Gerçeker et 
al. (2020) 

Needle-
related 
procedures 

n=136 
Control group (no 
VR device used) 

WBFPS (0-10) 

Standardised mean ± SD, 
Pooled effect  
 
VR group: 1.2 ± 2.2 
Control group: 4.1 ± 3.5 
 
Mean difference -2.90 (95% CI -
4.10, -1.70) 
 
(Favours VR) 

P Value: 
less than 
0.00001 

Three studies, 
(Gerçeker et al. (2020), 
Gerçeker et al. (2021), 
and Semerci et al. 
(2021) 
Included in the meta-
analysis in Czech et al. 
2021 showed a 
significant difference 
between the VR group 
and the control group. 
 
As the outcome 
measures performed 
using the Wong–Baker 
Faces Pain Rating 
Scale (WBS), the 
analysis was 
performed using MD 
with a fixed effect 
model. 
 
Mean difference of 
−2.85 (95% CI −3.57 
−2.14) 
I2 = 0% 

Pain score 
Gerçeker et 
al. (2021) 

Needle-
related 
procedures 

n=42 
Control group (no 
VR device used) 

WBFPS (0-10) 

Standardised mean ± SD, 
Pooled effect  
 
VR group: 2.4 ± 1.8 
Control group: 5.3 ± 1.8  
 
Mean difference: -2.90 (95% CI 
-3.99, -1.81) 
 
(Favours VR) 

Pain score 
Semerci et 
al. (2021) 

Needle-
related 
procedures 

n=71 
Standard care 
group 

WBFPS (0-10) 

Standardised mean ± SD, 
Pooled effect  
 
VR group: 2.34 ± 3.27 
Control group: 5.02 ± 3.35  
 
Mean difference: -2.68 (95% CI 
-4.22, -1.14) 
 
(Favours VR) 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

López-Valverde et al. (2020) 

Pain score 

Asl 
Aminabadi 
et al. 
(2012) 

Dental 
procedures 

n=120 
TAU including 
analgesia (not 
reported)  

WBFPS (0-10) 

Mean ± SD  
 
VR: 1.89 ± 0.65 
Control group: 3.05 ± 0.60 
 
Standardised mean difference: 
−1.84 (95% CI −2.27, −1.41) 
 
(Favours VR) 

Total P 
value: 
0.008 

López-Valverde et al. 
(2020) conducted a 
meta-analysis of six 
RCTs.  
 
Mean difference of 
−1.46 (95% CI −2.54, 
−0.37) 

Pain score 
Asvanund 
et al. 
(2015) 

 n=49 

Crossover design – 
different phases of 
treatment. 
Participants were 
randomly divided 
into 2 groups 
according to the 
sequence of audio-
visual eyeglasses 
used. 

FPS-R 

Mean ± SD  
 
VR: 2.23 ± 2.29 
Control group: 3.04 ± 3.08 
 
Standardised mean difference: 
−0.30 (95% CI −0.86, 0.27) 
 
(Favours VR) 

Pain score 
Mitrakul et 
al. (2015)  n=42 

Crossover design – 
different phases of 
treatment. 
Participants were 
randomly divided 
into 2 groups 
according to the 
sequence of audio-
visual eyeglasses 
used. 

FPS-R 

Mean ± SD  
 
VR: 1.90 ± 2.93 
Control group: 1.62 ± 2.94 
 
Standardised mean difference: 
0.09 (95% CI −0.51, 0.7) 
 
(Favours VR) 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Pain score 
Niharika et 
al. (2018) 

Dental 
procedures 

n=40 

Crossover design – 
different phases of 
treatment had no 
VR distraction  

WBFPS (0-10) 

Mean ± SD  
 
VR: 2.56 ± 0.39 
Control group: 5.44 ± 0.68 
 
Standardised mean difference: 
−5.07 (95% CI −6.47, 3.67) 
 
(Favours VR) 

Pain score 
Nunna et 
al. (2019)  

Dental 
procedures 

n=70 
TAU – including 
analgesia (topical)  

WBFPS (0-10) 

Mean ± SD 
 
VR: 3.03 ± 2.02 
Control group: 2.97 ± 2.49 
 
P value: 0.770 
 
Standardised mean difference: 
0.03 (95% CI −0.44, 0.49)  
 
(Favours control group with 
uncertainty) 

Pain score 
Shetty et 
al. (2019)  n=120 

TAU – including 
analgesia (topical)  

WBFPS (0-10) 

Mean ± SD  
 
VR: 2.42 ± 1.47 
Control group: 5.60 ± 1.22 
 
Standardised mean difference: 
−2.34 (95% CI −2.81, −1.87) 
 
(Favours VR) 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Pain intensity 

measurement  Absolute effect Relative 
effect Comments 

Additional RCTs 

Observed 
pain score 
during 
anaestheti
c injection 

Ran et al. 
(2021) 

Dental 
procedures 

n=120 tell-show-do (TSD) WBFPS (0-10). 

Mean ± SD  
 
VR group: 1.58 ± 1.08 
Control group: 2.86 ± 0.96 
 
(95% CI, NR) 
 
(Favours VR) 

P value: 
less than 
0.001 

 

Self-
reported 
pain 
during 
subcutane
ous port 
needle 
insertion 
procedure 

Hundert et 
al. (2021) 

Subcutaneou
s port needle 
insertion 

n=40 
Control group: iPad 
distraction 

11-point Numeric 
Rating Scale (NRS) 

Mean ± SD 
 
VR group: 0.9 ± 1.5 
Control group: 1.3 ± 2.3  
 
(Favours VR with uncertainty) 

P value: 
NR 

 

Median 
procedural 
pain score 
during 
venepunct
ure 

Ryu et al. 
(2022) Venepuncture n=60 Control group CHEOPS 

Median (IQR) 
 
VR group: 6.0 (5.0-7.0) 
Control group: 8.0 (6.0-9.8) 
 
(Favours VR) 

P value: 
0.001 

 

Abbreviations: 
VAS – visual analogue scale, FPS-R – FACES pain scale revised, GRS – graphic rating scale, NRP – negative response to pain, WBFPS - Wong-Baker FACES pain rating scale, CI, 
Confidence interval. SD, standard deviation. I2, Heterogeneity value. NR not reported., CHEOPS, Children’s Hospital of Eastern Ontario Pain Scale, IQR, interquartile range. 
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Table 3. Anxiety - adults 

Outcome Evidence 
source(s) 

Medical 
procedure 

Participants Comparison Measurement  Absolute effect Relative effect 

Anxiety after 
intervention 

Karaveli Çakır & 
Evirgen (2021) 

Colonosco
py 

n=60 
Control group, without 
the use of anaesthesia. 

State-Trait Anxiety 
Inventory (STAI) 1-4. 

Mean ± SD  
 
VR group: 46.83 ± 10.94 
Control group: 49.66 ± 2.83 

(95% CI, NR) 
 
P value: 0.175 
 
(Favours VR with 
uncertainty) 

Anxiety 
before 
intervention 

Karaveli Çakır & 
Evirgen (2021) 

Colonosco
py 

n=60 
Control group, without 
the use of anaesthesia. 

State-Trait Anxiety 
Inventory (STAI) 1-4. 

Mean ± SD  
 
VR group: 47.70 ± 3.55 
Control group: 48.28 ± 5.26 

(95% CI, NR) 
 
P value: 0.647 
 
(Favours VR with 
uncertainty) 

Anxiety 
score after 
procedure  

Joo et al. (2021) LSGB n=38 
Control group, skin 
infiltration alone was 
used 

5-point Likert scale 
0-5 

Mean ± SD  
 
VR group: 2.5 ± 0.8 
Control group: 3.2 ± 0.7 
 
(95% CI, NR) 

P value:  
0.010 
 
(Favours VR) 

Anxiety 
score before 
procedure 

Joo et al. (2021) LSGB n=38 
Control group, skin 
infiltration alone was 
used 

5-point Likert scale 
0-5 

Mean ± SD  
 
VR group: 3.6 ± 0.6 
Control group: 3.4 ± 0.6 

(95% CI, NR) 
 
P value: 0.288 
 
(Favours control with 
uncertainty) 

Anxiety 
scores 
before 
procedure 

Deo et al. (2021) 
Hysterosc
opy 

n=40 

Control group, standard 
care for hysteroscopy, 
self-administered 
analgesics prior to the 
procedure 

Measurement 
recorded pre-
procedurally with 
numeric rating 
score scale 0–10 

Mean ± SD  
 
VR group: 3.3 ± 2.03 
(95% CI 2.35, 4.25) 
 
Control group: 5.45 ± 3.35 
(95% CI 3.88, 7.02) 

Mean difference: 2.15 (95% 
CI 0.38, 3.92) 
 
P value: 0.019 
 
(Favours VR) 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Measurement  Absolute effect Relative effect 

Difference 
in anxiety 
scores (pre 
and post 
procedure) 

Joo et al. (2021) LSGB n=38 
Control group, skin 
infiltration alone was 
used 

5-point Likert scale 
0-5 
 
Difference between 
pre- and post-
procedural anxiety 

Mean ± SD  
 
VR group: –1.1 ± 0.8 
Control group: –0.2 ± 0.6 

(95% CI, NR) 
 
P value: 0.001 
 
(Favours VR) 

Mean 
anxiety 
score during 
second 
stage of 
labour 
(10cm 
dilatation) 

Momenyan et al. 
(2021) 

Labour 

n=52 (26 for 
VR, 26 for 
control 
group) 

Control group (with 
routine procedures) 

Pain scale 0-10. 

Mean ± SD  
 
VR group: 6.37 ± 1.43 
Control group: 7.54 ± 1.58 

(95% CI, NR) 
 
P value: 0.011 
 
(Favours VR) 

Abbreviations: 
CI, Confidence interval. SD, standard deviation. NR, not reported. LSGB, Fluoroscopy-guided lumbar sympathetic ganglion block. 
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Table 4. Anxiety – children 

Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Measurement  Absolute effect Relative effect Comments 

Systematic review: Czech et al. (2021)  

Self-
reported 
anxiety 
score 
after 
procedure 

Gerçeker et 
al. (2020) 

Needle-
related 
procedures 

n=136 
Control group (no VR 
device used) 

The Children’s 
Anxiety Meter 
(CAM) 

Standardised mean ± 
SD  
Pooled effect  
 
VR group: 0.5 ± 1.5 
Control group: 6.3 ± 
3.6  

Mean difference: -5.80 
(95% CI -6.93, -4.67) 
 
P value: 0.000 
 
(Favours VR) 

Gerçeker et al. (2020) 
and Gerçeker et al. 
(2021) were analysed 
in the meta-analysis 
of Czech et al. (2021). 
The analysis was 
performed using 
mean difference with 
a fixed effect model, 
as the outcome 
measurement was 
the same. 
I2 = 93% 

Self-
reported 
anxiety 
score 
after 
procedure 

Gerçeker et 
al. (2021) 

Needle-
related 
procedures 

n=42 
Control group (no VR 
device used) 

The Children’s 
Anxiety Meter 
(CAM) 

Standardised mean ± 
SD  
Pooled effect  
 
VR group: 2.9 ± 2.0 
Control group: 5.4 ± 
2.0 

Mean difference -2.50 
(95% CI -3.71, -1.29) 
 
P value: less than 
0.001 
 
(Favours VR) 

Systematic review: López-Valverde et al. 2020 

Anxiety 
score 

Al-Khotani 
et al. (2016) 

Dental 
procedures 

n=56 
Control group 
without distraction 
(CTR-group) 

Modified Dental 
Anxiety Scale 
(MDAS) 

Mean ± SD  
 
VR group: 1.93 ± 1.15 
Control group: 1.68 ± 
0.86 
 
P value: 0.570 

Standardised mean 
difference: 0.24 (95% 
CI −0.28, 0.77) 
 
(Favours neither) 

Total standardised 
mean difference: 
−1.76 (95% CI -3.08, -
0.44) 
 
The overall P value in 
the meta-analysis is 
0.009 (López-
Valverde et al. 2020) Anxiety 

score 

Asl 
Aminabadi 
et al. (2012) 

Dental 
procedures 

n=120 
TAU including 
analgesia (not 
reported)  

Modified Dental 
Anxiety Scale 
(MDAS) 

Mean ± SD  
 
VR Group: 12.6 ± 1.0 

Control group: 18.2 ± 
1.0 

P value: less than 
0.001 

Standardised mean 
difference: −5.56 (95% 
CI −6.36, −4.76) 
 
 
(Favours VR) 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Measurement  Absolute effect Relative effect Comments 

Anxiety 
score 

Asvanund 
et al. (2015) 

Dental 
procedures 

n=49 

Crossover design – 
different phases of 
treatment. 
Participants were 
randomly divided 
into 2 groups 
according to the 
sequence of audio-
visual eyeglasses 
used. 

Consolability 
Scale, (FLACC) 

Mean ± SD  
 
VR group: 1.65 ± 2.04 
Control group: 2.7 ± 
2.0 

Standardised mean 
difference: −0.51  
(95% CI −1.08, 0.06) 
 
P Value: NR 
 
(Favours VR with 
uncertainty) 

Anxiety 
score 

Mitrakul et 
al. (2015) 

Dental 
procedures 

n=42 

Crossover design – 
different phases of 
treatment. 
Participants were 
randomly divided 
into 2 groups 
according to the 
sequence of audio-
visual eyeglasses 
used. 

Consolability 
Scale, (FLACC) 

Mean ± SD  
 
VR group: 0.95 ± 1.63 
Control group: 0.57 ± 
0.98 

Standardised mean 
difference: 0.28 (95% 
CI -0.33, 0.89) 
 
P value: NR 
 
(Favours control 
with uncertainty) 

Anxiety 
score 

Niharika et 
al. (2018) 

Dental 
procedures 

n=40 

Crossover design – 
different phases of 
treatment had no VR 
distraction  

Modified Dental 
Anxiety Scale 
(MDAS) 

Mean ± SD  
 
VR group: 14.7 ± 0.8 
Control group: 19.6 ± 
0.9 
 
P value: less than 
0.0001 

Standardised mean 
difference: −5.63 (95% 
CI -7.15, −4.10) 
 
(Favours VR) 

Anxiety 
score 

Shetty et al. 
(2019) 

Dental 
procedures 

n=120 
TAU – including 
analgesia (topical)  

Modified Dental 
Anxiety Scale 
(MDAS) 

Mean ± SD  
 
VR group: 11.3 ± 3.5 
Control group: 16.5 ± 
3.5 
 
P value: NR 

Standardised mean 
difference: −1.48 (95% 
CI −1.88, −1.07) 
 
(Favours VR with 
uncertainty) 
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Outcome Evidence 
source(s) 

Medical 
procedure Participants Comparison Measurement  Absolute effect Relative effect Comments 

Anxiety 
score 
after 
procedure 

Nunna et 
al. (2019) 

Dental 
procedures 

n=70 
TAU – including 
analgesia (topical)  

Venham’s 
Clinical Anxiety 
Rating Scale 
(VCARS) 

Mean ± SD  
 
VR group: 0.57 ± 0.61 
Control group: 0.8 ± 
0.7 
 
P value: NR 

Standardised mean 
difference: −0.35  
(95% CI −0.83, 0.13) 
 
(Favours VR with 
uncertainty) 

Abbreviations: 
CI, Confidence interval. SD, standard deviation. NR, not reported. I2, heterogeneity. 
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Table 5. Procedure time  

Outcome Population Evidence 
source(s) 

Medical 
procedure 

Participants Comparison Measurement  Absolute effect Relative 
effect 

RCTs 

Total 
procedure 
time 

Adults 
Boonreunya 
et al. (2022) 

Gastrointestinal 
endoscopy 

n=96 Control group, no VR. 

Total time in 
endoscopy 
room 
(minutes). 

Mean ± SD  
 
VR group: 17.6 ± 6.09 
Control group: 18.4 ± 5.4 
 
(95% CI, NR) 
 
(Favours neither) 

P value: 
0.591 

Total 
procedure 
time 

Adults 
Deo et al. 
(2021) 

Hysteroscopy n=40 
Control group, standard 
care for hysteroscopy 

Duration of 
hysteroscopy, 
(minutes) 

Mean ± SD  
 
VR group: 3.25 ± NR 
Control group: 3.8 ± NR 
 
(95% CI, NR) 
 
 (Favours neither) 

P value: 
NR 

Total 
procedure 
time 

Adults 
Joo et al. 
(2021) 

LSGB n=38 
Control group, skin 
infiltration alone was 
used 

Total procedure 
time 

Mean ± SD  
 
VR group: 6.2 ± 1.3 
Control group: 6.1 ± 1.2 
(95% CI, NR) 
 
(Favours neither) 

P value: 
0.765 

Median 
procedure 
time 

Adults 

Karaveli 
Çakır & 
Evirgen 
(2021) 

Colonoscopy n=60 
Control group, without 
the use of anaesthesia. 

Median time 
needed for total 
procedure. 

VR group: 7.36 ± 2.52 
Control group: 7.30 ± 2.45 
 
(95% CI, NR) 
 
 (Favours neither) 

P value: 
0.94 

Total 
procedure 

Children 
Ran et al. 
(2021) 

Dental 
procedures 

n=120 Tell-Show-Do (TSD) 
Total length of 
dental 

Mean ± SD  
 

P value: 
less 
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Outcome Population Evidence 
source(s) 

Medical 
procedure Participants Comparison Measurement  Absolute effect Relative 

effect 

time procedure VR group: 19.02 ± 5.32 
Control group: 27.80 ± 10.40 
 
(95% CI, NR) 
 
(Favours VR) 

than 
0.001 

Total 
procedure 
time 

Children 
Ryu et al. 
(2022) 

Venepuncture n=60 Control group 

Median 
procedure time 
for 
venepuncture  

Median (IQR) VR group: 51.5 (36.0-
66.8) 
Control group: 50.5 (42.8-72.0) 
 
(95% CI, NR) 
 
(Favours neither) 

P value: 
0.956 

Abbreviations: 
CI, Confidence interval. SD, standard deviation. NR, not reported. Fluoroscopy-guided lumbar sympathetic ganglion block. IQR, interquartile range. 
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Table 6. Patient satisfaction 

Outcome Population Evidence 
source(s) 

Medical 
procedure 

Participants Comparison Measurement Absolute effect Relative 
effect 

Comments 

Systematic review: Czech et al. (2021)  

Patient 
satisfaction 

Children 
Dumoulin et 
al. (2019) 

Needle-
Related 
Procedures 

n=59 

Watching 
television (TV, 
minimal control 
condition) and 
distraction 
provided by the 
Child Life (CL, 
gold standard 
control 
condition) 
program. 

NR 

Mean ± SD 
VR group: 59.31 ± 14.36 
Control group: 59.31 ± 
18.29  
 
Standardised mean 
difference: 0.00 (95% CI -
0.67, 0.67) 
 
(Favours neither) 

P value: NR 

Two studies 
(Dumoulin et al. 
2019, Gold et al. 
2006) reported in 
Czech et al 2021, 
reported patient 
satisfaction 
levels.  
As the outcome 
measures in the 
included studies 
differed, the 
analysis was 
performed using 
Standardised 
mean difference 
with a random 
effect model. 
 
The studies were 
too heterogenous 
to be pooled. 
I2 = 83% 

Patient 
satisfaction 

Children 
Gold et al. 
(2006),  

IV access n=20 
TAU - including 
local analgesia 

NR 

Mean ± SD 
 
VR group: 8.6 ± 2.55 
Control group: 4.11 ± 3.06 
 
Standardised mean 
difference: 1.53 (95% CI 
0.50, 2.55) 
 
(Favours VR with 
uncertainty) 

P value: NR 

RCTs 

Patient 
satisfaction 
at the end of 
treatment  

Children 
Ran et al. 
(2021) 

Dental 
procedures 

n=120 
tell-show-do 
(TSD) 

Patient 
satisfaction 
score on a 
scale of 0–100 

Mean ± SD 
 
VR group: 
88.33 ± 7.15 
Control group: 
76.78 ± 8.49 

P Value: 
less than 
0.001 

Patient 
satisfaction (PS) 
scores were 
performed 5 
minutes after the 
end of treatment 
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Outcome Population Evidence 
source(s) 

Medical 
procedure Participants Comparison Measurement Absolute effect Relative 

effect Comments 

       
(95% CI, NR) 
 
(Favours VR) 

  

Patient 
satisfaction 

Adults 
Boonreunya 
et al. (2022) 

Gastrointest
inal 
endoscopy 

 n=96 
Control group, no 
VR. 

Patient 
satisfaction, 
global 
assessment 0-
10. 

Mean ± SD 
 
VR group: 4.1 ± 0.9 
Control group: 
4.09 ± 0.9 
 
(95% CI, NR) 
 
(Favours VR with 
uncertainty) 

P value: 
0.898 

 

Patient 
satisfaction  

Adults 
Joo et al. 
(2021) 

LSGB n=38 
Control group, 
skin infiltration 
alone was used 

Satisfaction on 
pain control for 
the procedure 
(1-5), 

Mean ± SD 
 
VR group: 3.2 ± 0.8 
Control group: 
3.6 ± 1.0 
 
(95% CI, NR) 
 
(Favours control group 
with uncertainty) 

P value: 
0.158 
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Outcome Population Evidence 
source(s) 

Medical 
procedure Participants Comparison Measurement Absolute effect Relative 

effect Comments 

Incidences 
of extreme 
patient 
satisfaction 

Adults 
Moon et al. 
(2018) 

Endoscopic 
urologic 
surgery 

n=37 

Sedation group: 
Sedation group 
(pharmacologic 
sedation during 
urologic surgery 
under spinal 
anaesthesia) 

Incidence of 
extreme 
satisfaction:  
5-point Likert-
like verbal 
rating scale (1, 
extremely 
dissatisfied; 2, 
dissatisfied; 3, 
undecided; 4, 
satisfied; 5, 
extremely 
satisfied 

Number of participants 
reporting extreme 
satisfaction (percentage 
of group) 
 
VR group: 17 (94%) 
Sedation group: 12 (63%) 
 
(Favours VR) 

P value: 
0.042 

 

Abbreviations: 
CI, Confidence interval. SD, standard deviation. I2, Heterogeneity value. NR, not reported. LSGB, Fluoroscopy-guided lumbar sympathetic ganglion block.   

 

 



Page 71 of 79 
 

EAR017-2 September 2022 
 

 

 
 

Appendix 6. Summary of ongoing systematic reviews of RCTs 

Study information Status Research question & outcome measures 

Link: 
https://www.crd.york.a
c.uk/ 
PROSPERO/ 
display_record.php?ID
=CRD42022312456  
 
Country: Italy 

Anticipated or 
actual start date: 
01 March 2022 
 
Anticipated 
completion date:  
01 September 2022 

Review question: Does immersive VR prevent or reduce 
anxiety, fatigue, and pain levels, in cancer patients 
undergoing chemotherapy? 
 
Population: Adults (over 18 years) patients with cancer 
diagnosis undergoing chemotherapy. 
 
Intervention: This study will investigate the 
effectiveness of immersive Virtual Reality on anxiety, 
fatigue, and pain, in cancer patients undergoing 
chemotherapy. 
 
Comparator: Standard care/other no pharmacological 
interventions. 
 
Primary Outcome Measures: Anxiety, fatigue, pain. 
 
Secondary Outcome Measure: None. 

Link: 
https://www.crd.york.a
c.uk/ 
PROSPERO/ 
display_record.php?ID
=CRD42022298250  
 
Country: Netherlands 

Anticipated or 
actual start date: 
03 January 2022 
 
Anticipated 
completion date: 
02 January 2023 

Review question: The aim of this systematic review is to 
collect available evidence regarding the use of virtual 
reality interventions and their effectiveness in the 
reduction of pain and anxiety during gynaecological 
procedures. 
 
Population: Women undergoing gynaecological 
procedures or interventions. 
 
Intervention: Head mounted VR glasses or VR 
accomplished by placing a mobile phone in head 
mounted phone holders. 
 
Comparator: Treatment according to standard protocols 
 
Primary Outcome Measures: Pain and anxiety. 
 
Secondary Outcome Measure: Patient satisfaction, 
doctor satisfaction, duration of procedure. 

Link: 
https://www.crd.york.a
c.uk/ 
PROSPERO/ 
display_record.php?ID
=CRD42021295410  
 
Country: China 

Anticipated or 
actual start date: 
30 November 2021 
 
Anticipated 
completion date:  
01 September 2022 

Review question: The objective of this review will be to 
analyse the effectiveness of virtual reality technology in 
maternal delivery 
 
Population: Women without pregnancy complications, 
aged 18-35 years, with some communication skills, can 
cooperate with the study and give informed consent, 
have a normal foetus with no malformations, and have a 
gestational age of no less than 34 weeks. 
 
Intervention: Add the use of VR to routine care (VR 
glasses or head-mounted VR devices or else, VR content 
not limited to nature scenes, music videos). 
 
Comparator: Routine obstetrical care: closely observe 
maternal vital signs and fetal heart rate, explain 
maternal knowledge of labour and related precautions, 
nutritional guidance, psychological care. 
 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022312456
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022312456
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022312456
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022312456
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022312456
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022298250
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022298250
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022298250
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022298250
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022298250
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021295410
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021295410
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021295410
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021295410
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021295410
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Study information Status Research question & outcome measures 

Primary Outcome Measures: Pain and anxiety. 
 
Secondary Outcome Measure: Labour progress, labour 
satisfaction, and adverse effects. 

Link: 
https://www.crd.york.a
c.uk/ 
PROSPERO/ 
display_record.php?ID
=CRD42022299401 
 
Country: China 

Anticipated or 
actual start date: 
01 December 2021 
 
Anticipated 
completion date: 01 
June 2022 

Review question: Whether virtual reality can relieve pain 
and anxiety in patients undergoing digestive endoscopy. 
 
Population: Adult patients (older than 18 years old) 
undergoing gastrointestinal endoscopy with virtual 
reality intervention. 
 
Intervention: Implementation of virtual reality 
intervention to patients who underwent digestive 
endoscopy. 
 
Comparator: Usual treatments or no interventions. 
 
Primary Outcome Measures: Pain and anxiety. 
 
Secondary Outcome Measure: None 

Link: 
https://www.crd.york.a
c.uk/ 
PROSPERO/ 
display_record.php?ID
=CRD42021273009  
 
Country: Turkey 

Anticipated or 
actual start date: 
15 August 2021 
 
Anticipated 
completion date: 01 
October 2022 

Review question: The effect of virtual reality application 
on pain among people receiving wound care. 
 
Population: Sample groups consisting of patients 
receiving wound care 
 
Intervention: virtual reality app 
 
Comparator: Experimental group with control group 
 
Primary Outcome Measures: Pain score 
 
Secondary Outcome Measure: N/A 

 

  

https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022299401
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022299401
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022299401
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022299401
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42022299401
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021273009
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021273009
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021273009
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021273009
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42021273009
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Appendix 7. Summary of ongoing randomised controlled trials 

Study 
information 

Status Research question & outcome measures 

Link: 
https://en.irct.ir/tr
ial/44525 
 
Registration 
number: 
IRCT201912210458
32N1  
 
Country: Iran 
 
Target 
recruitment: 23 
 
Follow-up: N/A 

Recruitment 
complete 
 
Anticipated 
completion 
date: N/A 
 
Last updated: 9 
January 2020 

Comparison of virtual reality and acupressure on pain intensity 
and duration of the first stage of labour on primiparous  
 
Population: Pregnant women, first childbirth, gestational age 37 
weeks to 41 weeks. 
 
Intervention: Virtual reality headset 
 
Comparator: Routine childbirth care 
 
Primary Outcome Measure: Pain score. 
 
Secondary Outcome Measure: None. 

Link: 
https://cris.nih.go.
kr/cris/search/ 
detailSearch.do? 
seq=17953&searc
h_page=L&search 
_lang=E&lang=E
&latest=Y  
 
ID: KCT0005122 
 
Country: South 
Korea 
 
Target 
recruitment: 44 
 
Follow-up: N/A 

Recruiting 
 
Anticipated 
completion 
date: 31 
December 2020 
 
Last updated: 20 
October 2020 

Virtual reality environment using a dome screen for pain 
management in young children during venepuncture in the 
paediatric emergency department 
 
Population: Young children aged 6 months to 4 years undergoing 
venous needle procedures at the paediatric emergency 
department of the Seoul National University Hospital. 
 
Intervention: Virtual reality distraction using a dome screen 
 
Comparator: standard of care during the venous needle 
procedure (no virtual reality video provided) 
 
Primary Outcome Measure: Pain score 
 
Secondary Outcome Measure: Crying time, caregiver's rating of 
their child's pain and distress (visual analogue scale, 0-10), 
patient anxiety, and caregiver's satisfaction (5-likert scale). 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/record/NCT0
4466956  
 
ID: NCT04466956 
 
Country: UK 
 
Target 
recruitment: 30 
 
Follow-up: N/A 

Recruiting 
 
Estimated 
Primary 
Completion 
Date: 01 June 
2022 
 
Last updated: 12 
April 2022 

Virtual Reality in manual vacuum aspiration (MVA) for 
Miscarriage 
 
Population: Inclusion criteria will include all women of 18 - 50 
years of age, planned for a MVA who are able and willing to give 
informed consent. 
 
Intervention: Virtual reality headset worn with short relaxing 
video played during MVA procedure 
 
Comparator: Control group- no VR 
 
Primary Outcome Measure: Pain and anxiety score. 
 
Secondary Outcome Measure: None 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/study/NCT0
4545229 

Not recruiting  
 
Anticipated 
completion 
date: 30 June 

VR for Pain Management During Adult Burn Dressing Change 
 
Population: Adult burn patients (18 years old or above) 
 
Intervention: Active VR-based Pain Alleviation Tool (VR-PAT) 

https://en.irct.ir/trial/44525
https://en.irct.ir/trial/44525
https://cris.nih.go.kr/cris/search/detailSearch.do?seq=17953&search_page=L&search_lang=E&lang=E&latest=Y
https://cris.nih.go.kr/cris/search/detailSearch.do?seq=17953&search_page=L&search_lang=E&lang=E&latest=Y
https://cris.nih.go.kr/cris/search/detailSearch.do?seq=17953&search_page=L&search_lang=E&lang=E&latest=Y
https://cris.nih.go.kr/cris/search/detailSearch.do?seq=17953&search_page=L&search_lang=E&lang=E&latest=Y
https://cris.nih.go.kr/cris/search/detailSearch.do?seq=17953&search_page=L&search_lang=E&lang=E&latest=Y
https://cris.nih.go.kr/cris/search/detailSearch.do?seq=17953&search_page=L&search_lang=E&lang=E&latest=Y
https://cris.nih.go.kr/cris/search/detailSearch.do?seq=17953&search_page=L&search_lang=E&lang=E&latest=Y
https://clinicaltrials.gov/ct2/show/record/NCT04466956
https://clinicaltrials.gov/ct2/show/record/NCT04466956
https://clinicaltrials.gov/ct2/show/record/NCT04466956
https://clinicaltrials.gov/ct2/show/record/NCT04466956
https://clinicaltrials.gov/ct2/show/study/NCT04545229
https://clinicaltrials.gov/ct2/show/study/NCT04545229
https://clinicaltrials.gov/ct2/show/study/NCT04545229
https://clinicaltrials.gov/ct2/show/study/NCT04545229
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Study 
information Status Research question & outcome measures 

ID: NCT04545229 
 
Country: US 
 
Target 
recruitment: 14 
 
Follow-up: N/A 

2022 
 
Last updated: 16 
August 2021 

group played smart phone VR-PAT during the burn dressing 
changes. 
 
Comparator: Standard care control group used regular 
distraction such as background music or no distraction. 
 
Primary Outcome Measure: Pain score 
 
Secondary Outcome Measure: Opioid medication utilization, 
patient VR experience, nurse reported feasibility of VR in clinical 
burn wound care. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/study/NCT0
4820400  
 
ID: NCT04820400 
 
Country: Canada  
 
Target 
recruitment: 80 
 
Follow-up: N/A 

Recruiting  
 
Anticipated 
completion 
date: December 
2023 
 
Last updated: 5 
May 2022 

Reducing Pain and Anxiety During Dressing Changes After Burn 
Surgery Using Virtual Reality (BURN-360)  
 
Population: Adults, patients anticipated to receive only one skin 
autograft surgery for acute burn injury at RTBC (patients may 
have received an allograft skin procedure prior to the autograft) 
 
Intervention: VR-360 group (VR-group) 
 
Comparator: The patients will receive standard treatment and 
will be instructed to use the same button to indicate their pain. 
 
Primary Outcome Measure: Cumulative opioid analgesia 
consumption 
 
Secondary Outcome Measure: Pain score, anxiety, additive 
effect of VR exposure on pain, dressing change efficiency, patient 
satisfaction, opioid use at 3 months and Post-Traumatic Stress 
Disorder Assessment.  

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT0475179
9  
 
ID: NCT04751799 
 
Country: Germany 
 
Target 
recruitment: 286 
 
Follow-up: N/A 

Recruiting 
 
Estimated 
Primary 
Completion 
Date: March 
2022 
 
Last updated: 1 
June 2021 

Impact of a VR Headset on Pain Perception and Satisfaction 
During Colposcopic Workup of Cervical Precancerous Lesions: A 
Multicentre Randomized-controlled Trial. 
 
Population: Adults undergoing colposcopy and Colposcopic-
guided biopsy 
 
Intervention: Patients undergoing colposcopy and Colposcopic-
guided biopsy with a VR headset for 15 minutes before 
colposcopy as well as during colposcopy. 
 
Comparator: Control group: patients undergoing colposcopy and 
Colposcopic-guided biopsy without further intervention 
 
Primary Outcome Measure: Patient satisfaction. 
 
Secondary Outcome Measure: Pain score, anxiety, and 
complications. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT048620
39  
 

Not yet 
recruiting  
 
Anticipated 
completion 
date: October 
2021 

Use of Virtual Reality in Active Labour 
 
Population: singleton gestations; term pregnancy; spontaneous 
labour; diagnosis of active phase of labour; nulliparous between 
37 and 42 gestation weeks with cephalic presentation 
 
Intervention: VR devices. 
 

https://clinicaltrials.gov/ct2/show/study/NCT04820400
https://clinicaltrials.gov/ct2/show/study/NCT04820400
https://clinicaltrials.gov/ct2/show/study/NCT04820400
https://clinicaltrials.gov/ct2/show/study/NCT04820400
https://clinicaltrials.gov/ct2/show/NCT04751799
https://clinicaltrials.gov/ct2/show/NCT04751799
https://clinicaltrials.gov/ct2/show/NCT04751799
https://clinicaltrials.gov/ct2/show/NCT04751799
https://clinicaltrials.gov/ct2/show/NCT04862039
https://clinicaltrials.gov/ct2/show/NCT04862039
https://clinicaltrials.gov/ct2/show/NCT04862039
https://clinicaltrials.gov/ct2/show/NCT04862039
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Study 
information Status Research question & outcome measures 

ID: NCT04862039 
 
Country: Italy 
 
Target 
recruitment: 30 
 
Follow-up: N/A 

 
Last updated: 27 
April 2021 

Comparator: the standard of care (control group, no VR) 
 
Primary Outcome Measure: Pain score 
 
Secondary Outcome Measure: Anxiety, nausea, incidence of 
episiotomy. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT050653
07  
 
ID: NCT05065307 
 
Country: Geneva, 
Switzerland. 
 
Target 
recruitment: 54 
 
Follow-up: N/A 

Active, not 
recruiting 
 
Actual Primary 
Completion 
Date: 06 July 
2021 
 
Last updated: 04 
October 2021 

Effect of the Format of a Video Game on Children's Experience 
During Venepuncture. 
 
Population: Children aged 5-12 years undergoing a venepuncture 
as part of the Corona Immunities Covid serology study. 
 
Intervention: The study subject will be playing a video game 
during the venepuncture, in virtual reality. 
 
Comparator: The study subject will be playing a video game 
during the venepuncture, on a tablet. 
 
Primary Outcome Measure: Pain score, time spent thinking 
about pain, anxiety, fun rating, parental rating of satisfaction.  
 
Secondary Outcome Measure: Venepuncture unpleasantness, 
heart rate change, number of persons required for physical and 
pharmacological restraint of children during these procedures, 
feeling of immersion into the game, feeling of immersion into 
the game, healthcare worker rating of satisfaction. 

Link: 
https://clinicaltria
ls.gov/ct2/show/N
CT04711408  
 
ID: NCT04711408 
 
Country: Israel 
 
Target 
recruitment: 100 
 
Follow-up: N/A 

Unknown/Not 
yet recruiting 
 
Estimated 
Study 
Completion 
Date: 01 February 
2022 
 
Last updated: 15 
January 2021 

Virtual Reality During Ultrasound Examination of Women with 
Endometriosis 
 
Population: Female adults, aged 18 – 60 years, allocated to 
undergo ultrasound for the diagnosis of endometriosis. 
 
Intervention: Women allocated to undergo ultrasound for the 
diagnosis of endometriosis with VR System. 
 
Comparator: Women allocated to undergo ultrasound for the 
diagnosis of endometriosis without VR. 
 
Primary Outcome Measure: Pain score. 
 
Secondary Outcome Measure: None. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT0472158
7  
 
ID: NCT04721587 
 
Country: Spain 
 
Target 
recruitment: 320 
 

Recruiting 
 
Estimated 
Study 
Completion 
Date: June 2022 
 
Last updated: 22 
January 2021 

Virtual Reality for Pain and Anxiety Distraction Strategy on Office 
Hysteroscopy (VRPAD) 
 
Population: Adults undergoing office hysteroscopy 
 
Intervention: Office hysteroscopy with the use of VR environment 
(preprocedural and during procedure). 
 
Comparator: Office hysteroscopy performed as the standard of 
care of our hospital. 
 
Primary Outcome Measure: Pain score. 
 

https://clinicaltrials.gov/ct2/show/NCT05065307
https://clinicaltrials.gov/ct2/show/NCT05065307
https://clinicaltrials.gov/ct2/show/NCT05065307
https://clinicaltrials.gov/ct2/show/NCT05065307
https://clinicaltrials.gov/ct2/show/NCT04711408
https://clinicaltrials.gov/ct2/show/NCT04711408
https://clinicaltrials.gov/ct2/show/NCT04711408
https://clinicaltrials.gov/ct2/show/NCT04721587
https://clinicaltrials.gov/ct2/show/NCT04721587
https://clinicaltrials.gov/ct2/show/NCT04721587
https://clinicaltrials.gov/ct2/show/NCT04721587
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Study 
information Status Research question & outcome measures 

Follow-up: N/A Secondary Outcome Measure: Heart rate, blood pressure, skin 
conductance. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT0515582
6  
 
ID: NCT05155826 
 
Country: France 
 
Target 
recruitment: 56 
 
Follow-up: N/A 

Recruiting  
 
Estimated 
Primary 
Completion 
Date: 01 
November 2022 
 
Last updated: 10 
February 2022 

Effect of Virtual Reality for Pain Management During 
Intracervical Balloon Placement for Artificial Childbirth Induction 
(VIRTUALMAG)  
 
Population: Any pregnant woman presenting to the Gynaecology-
Obstetrics Department of the Saint-Etienne University Hospital 
for an induction by Cook's balloon. 
 
Intervention: Patient benefit the standard care during 
placement of Cook's balloon (standard care) with the use of a 
virtual reality. 
 
Comparator: Patient benefit the standard care during the 
placement of Cook's balloon (standard care). 
 
Primary Outcome Measure: Pain score. 
 
Secondary Outcome Measure: Average pain score, nociception 
Level Index during balloon placement, anxiety, difficulty of 
balloon placement, patient satisfaction, midwife satisfaction, 
patient tolerance.  

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT0474254
3  
 
ID: NCT04742543 
 
Country: Israel 
 
Target 
recruitment: 100 
 
Follow-up: N/A 

Not yet 
recruiting 
 
Estimated 
Study 
Completion 
Date: March 
2023 
 
Last updated: 8 
February 2021 

Virtual Reality During Conization of Cervix Uterus Under Local 
Anaesthesia  
 
Population: Adults; Patients over 18 years referred for conization 
of cervix due to cervical dysplasia 
 
Intervention: Patients referred for conization due to cervical 
dysplasia under local anaesthesia. In this arm, patients will be 
allocated to undergo the conization procedure with Virtual reality 
glasses on. 
 
Comparator: Patients referred for conization due to cervical 
dysplasia under local anaesthesia. In this arm, patients will be 
allocated to undergo the conization procedure without virtual 
reality glasses (no intervention). 
 
Primary Outcome Measure: Pain score. 
 
Secondary Outcome Measure: None. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT0488614
1  
 
ID: NCT04886141 
 
Country: US 
 
Target 
recruitment: 52 
 
Follow-up: N/A 

Recruiting 
 
Estimated 
Primary 
Completion 
Date: June 2022 
 
Last updated: 9 
May 2022 

Virtual Reality and Anxiety in Paediatric Dentistry 
 
Population: Male or female paediatric dental patients aged 4-12 
years. 
 
Intervention: Virtual Reality Headset. 
 
Comparator: Standard of Care treatment with Scales. 
 
Primary Outcome Measure: Pain score. 
 
Secondary Outcome Measure: Rate of effectiveness of virtual 
reality distraction to nitrous oxide 

https://clinicaltrials.gov/ct2/show/NCT05155826
https://clinicaltrials.gov/ct2/show/NCT05155826
https://clinicaltrials.gov/ct2/show/NCT05155826
https://clinicaltrials.gov/ct2/show/NCT05155826
https://clinicaltrials.gov/ct2/show/NCT04742543
https://clinicaltrials.gov/ct2/show/NCT04742543
https://clinicaltrials.gov/ct2/show/NCT04742543
https://clinicaltrials.gov/ct2/show/NCT04742543
https://clinicaltrials.gov/ct2/show/NCT04886141
https://clinicaltrials.gov/ct2/show/NCT04886141
https://clinicaltrials.gov/ct2/show/NCT04886141
https://clinicaltrials.gov/ct2/show/NCT04886141
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information Status Research question & outcome measures 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT0518724
7  
 
ID: NCT05187247 
 
Country: Israel 
 
Target 
recruitment: 145 
 
Follow-up: N/A 

Recruiting  
 
Estimated 
Study 
Completion: 31 
May 2023 
 
Date Last 
updated: 27 
January 2022 

VR Glasses During Induction of Labour for Pain and Anxiety 
Relieve 
 
Population: Pregnant women during labour 
 
Intervention: Women assigned to the VR group will use the 
"virtual reality" technology throughout the insertion procedure 
 
Comparator: Control group with no VR. 
 
Primary Outcome Measure: Change in pain severity.  
 
Secondary Outcome Measure: Anxiety. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT035682
92  
 
ID: NCT03568292 
 
Country: US 
 
Target 
recruitment: 60 
 
Follow-up: N/A 

Not yet 
recruiting 
 
Estimated 
Study 
Completion 
Date: 01 
December 2023 
 
Last updated: 18 
October 2021 

Virtual Reality in Reducing Pain and Anxiety in Cancer 
Participants Undergoing Painful Procedures 
 
Population: Adults; Patient is currently hospitalized and 
receiving treatment for a primary or secondary cancer; Patient is 
undergoing a bone marrow biopsy or lumbar puncture. 
 
Intervention: Participants receive the VR intervention during 
bone marrow biopsy or lumbar puncture lasting until completion 
of the procedure. 
 
Comparator: Participants receive standard of care during bone 
marrow biopsy or lumbar puncture. 
 
Primary Outcome Measure: Pain score and anxiety. 
 
Secondary Outcome Measure: None. 

Link: 
https://clinicaltria
ls.gov/ct2/ 
show/NCT040928
03  
 
ID: NCT04092803 
 
Country: US 
 
Target 
recruitment: 20 
 
Follow-up: N/A 

Recruiting  
 
Estimated 
Study 
Completion 
Date: June 2023 
 
Last updated: 2 
July 2021 

Virtual Reality as a Distraction Technique for Performing Lumbar 
Punctures (LP) in Children and Young Adults. 
 
Population: Paediatric and young adult patients 10-25 years of 
age; Lumbar puncture for chemotherapy per leukaemia therapy. 
 
Intervention: The patients in this study will be presented the 
opportunity to use VR instead of undergoing general anaesthetic 
(GA) 
 
Comparator: GA 
 
Primary Outcome Measure: Success of completion of the LP 
with VR. 
 
Secondary Outcome Measure: Pain, anxiety, and fear.  

Link: 
https://anzctr.org.
au/Trial/Registrati
on/TrialReview.asp
x?ACTRN=1262200
0088741  
 

Not yet 
recruiting  
 
Estimated 
Study 
Completion 
Date: N/A 
 

Virtual Reality for pain relief during intrauterine device insertion 
 
Population: Adult females requiring IUD insertion. 
 
Intervention: VR devices 
 
Comparator: Control group/standard care 
 

https://clinicaltrials.gov/ct2/show/NCT05187247
https://clinicaltrials.gov/ct2/show/NCT05187247
https://clinicaltrials.gov/ct2/show/NCT05187247
https://clinicaltrials.gov/ct2/show/NCT05187247
https://clinicaltrials.gov/ct2/show/NCT03568292
https://clinicaltrials.gov/ct2/show/NCT03568292
https://clinicaltrials.gov/ct2/show/NCT03568292
https://clinicaltrials.gov/ct2/show/NCT03568292
https://clinicaltrials.gov/ct2/show/NCT04092803
https://clinicaltrials.gov/ct2/show/NCT04092803
https://clinicaltrials.gov/ct2/show/NCT04092803
https://clinicaltrials.gov/ct2/show/NCT04092803
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12622000088741
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12622000088741
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12622000088741
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12622000088741
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?ACTRN=12622000088741
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ID: 
ACTRN1262200008
8741p 
 
Country: Australia 
 
Target 
recruitment: 70 
 
Follow-up: N/A 

Last updated: 24 
January 2022 

Primary Outcome Measure: Subjective patient-reported pain on 
the 100mm VAS. 
 
Secondary Outcome Measure: Difficulty of IUD insertion, patient 
reported satisfaction, patient-reported anxiety, proceduralist 
satisfaction and procedure time. 

Link: 
https://en.irct.ir/tr
ial/62248  
 
ID: 
IRCT20180429039
463N3 
 
Country: Iran 
 
Target 
recruitment: 30 
 
Follow-up: N/A 

Recruiting  
 
Estimated 
Study 
Completion 
Date: N/A 
 
Last updated: 4 
April 2022 

The effect of virtual reality on pain: The effect of virtual reality on 
pain caused by needle insertion into venous arterial fistula in 
haemodialysis patients 
 
Population: Adults with chronic renal failure.  
 
Intervention: VR devices. 
 
Comparator: Control group 
 
Primary Outcome Measure: Pain intensity VAS. 
 
Secondary Outcome Measure: N/A 

Link: 
https://clinicaltria
ls.gov/ct2/show/N
CT05307887  
 
ID: NCT05307887 
 
Country: UK 
 
Target 
recruitment: 80 
 
Follow-up: N/A 

Not yet 
recruiting 
 
Estimated 
Study 
Completion 
Date: September 
2022 
 
Last updated: 15 
April 2022 

Does Virtual Reality Technology Reduce Pain and Anxiety During 
Outpatient Hysteroscopy? 
 
Population: Adult females undergoing outpatient hysteroscopy 
for any indication. 
 
Intervention: VR headset and software 
 
Comparator: Standard Therapy Control Group 
 
Primary Outcome Measure: Reported Numeric Rating Score 
(NRS) anxiety score. 
 
Secondary Outcome Measure: N/A 

Link: 
https://clinicaltria
ls.gov/ct2/show/r
esults/NCT053665
56  
 
ID: NCT05366556 
 
Country: Turkey 
 
Target 
recruitment: 76 
 
Follow-up: N/A 

Not yet 
recruiting 
 
Estimated 
Study 
Completion 
Date: 30 
September 2022 
 
Last updated: 9 
May 2022 

The Effect of Virtual Reality on Pain and Anxiety During Blood 
Collection in Adults. 
 
Population: Adults undergoing blood collection 
 
Intervention: VR devices. 
 
Comparator: Control group: the control group will receive 
standard procedure without any intervention. 
 
Primary Outcome Measure: VAS mean score. 
 
Secondary Outcome Measure: N/A 

https://en.irct.ir/trial/62248
https://en.irct.ir/trial/62248
https://clinicaltrials.gov/ct2/show/NCT05307887
https://clinicaltrials.gov/ct2/show/NCT05307887
https://clinicaltrials.gov/ct2/show/NCT05307887
https://clinicaltrials.gov/ct2/show/results/NCT05366556
https://clinicaltrials.gov/ct2/show/results/NCT05366556
https://clinicaltrials.gov/ct2/show/results/NCT05366556
https://clinicaltrials.gov/ct2/show/results/NCT05366556
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Study 
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Link: 
https://clinicaltria
ls.gov/ct2/show/N
CT05313373  
 
ID: NCT05313373 
 
Country: Turkey 
 
Target 
recruitment: 62 
 
Follow-up: N/A 

Not yet 
recruiting 
 
Estimated 
Study 
Completion 
Date: 30 August 
2022 
 
Last updated: 22 
April 2022 

The Effect of Virtual Reality on Women Undergoing 
Hysterosalpingography. 
 
Population: Adult females Agreeing to participate in the 
research, primary infertility.  
 
Intervention: VR devices. 
 
Comparator: Control group 
 
Primary Outcome Measure: Change in pain, anxiety, and fear. 
 
Secondary Outcome Measure: Satisfaction, blood pressure, 
heart rate, body temperature. 

Link: 
https://clinicaltria
ls.gov/ct2/show/N
CT05287854  
 
ID: NCT05287854 
 
Country: France 
 
Target 
recruitment: 42  
 
Follow-up: N/A 

Not yet 
recruiting 
 
Estimated 
Study 
Completion 
Date: 15 
September 2022 
 
Last updated: 18 
March 2022 

Surgery and Virtual Reality: Interest of Virtual Reality in Oncology 
for Procedures Under Local Anaesthesia in the Operating Room 
(BOREV) 
 
Population: Adults eligible for surgery under local anaesthesia in 
the operating room. 
 
Intervention: VR devices and local anaesthesia.  
 
Comparator: Control group, Local anaesthesia alone 
 
Primary Outcome Measure: Pain intensity. 
 
Secondary Outcome Measure: Hemodynamic constants, 
anxiety, patient satisfaction. 

 

 

https://clinicaltrials.gov/ct2/show/NCT05313373
https://clinicaltrials.gov/ct2/show/NCT05313373
https://clinicaltrials.gov/ct2/show/NCT05313373
https://clinicaltrials.gov/ct2/show/NCT05287854
https://clinicaltrials.gov/ct2/show/NCT05287854
https://clinicaltrials.gov/ct2/show/NCT05287854
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