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Abstract

Background: Virtual reality (VR) interventions have demonstrated efficacy for more than a decade for mood and anxiety
disorders and emerging evidence suggests they can reduce pain symptoms in both acute and chronic pain. More recently, these
interventions have abounded within the commercial and academic sectors, immersing participants within a virtual environment
to confer health benefits to users. VR immersion can facilitate the delivery of health interventions by isolating participants from
distractors and stressors in a therapeutic environment. While recent studies of VR interventions have exploded, they are not
uniform in approach or device type, limiting generalizability. Recent scoping reviews on VR and chronic pain have focused on
specific diseases or limited inquiries to specific interventions or study types.

Objective: We conducted a scoping review to generate new knowledge about the sum total of VR studies on chronic pain with
specific emphasis on the methods and results of each study, including (1) the type of interventions, (2) outcomes chosen, (3)
samples studied, and (4) data generated.

Methods: A scoping review was performed on the literature on VR and chronic pain to describe themes associated with the
literature to date and identify important gaps and unanswered questions to guide future research. CINAHL [EBSCO] (Cumulative
Index to Nursing and Allied Health Literature) and PubMed were queried for the terms “virtual reality” and “pain,” providing
studies of chronic pain adult participants using VR delivered through headset displays. We included English-language manuscripts
that had at least one VR intervention arm with adults with chronic pain. For this analysis, we only included VR interventions that
were immersive (ie, using headsets). Non–study reports, studies with no specific chronic pain component, those not involving
adults, and those using VR as part of a comprehensive rehabilitation program were excluded. A descriptive analytical method
was used to extract data, compare studies, and contextualize the presented outcomes. Articles were categorized into several themes
including the type of intervention, outcomes chosen, participant characteristics, degree to which immersion was achieved, and
adverse effect monitoring and reporting.

Results: A total of 36 articles were included in our analysis. We summarize the literature using 5 themes: (1) heterogeneity of
chronic pain types, (2) highly variable intervention types, (3) highly variable secondary and exploratory outcomes, (4) immersion
was highly variable between studies and not systemically explored in many articles, and (5) side effect monitoring was limited.

Conclusions: The literature on VR in chronic pain is highly variable and lacks theoretical rigor. While there is emerging evidence
that supports VR use in a wide variety of health conditions including chronic pain, future research should focus on producing
theoretically rigorous work that focuses on mechanisms and that systematically assesses side effects to generate robust generalizable
knowledge.

(J Med Internet Res 2025;27:e59922) doi: 10.2196/59922
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Introduction

Chronic pain affects 50 million US adults [1], and treatments
have limited long-term efficacy, significant side effects, or
limited accessibility [2-5]. As a result of the continuing opioid
overdose crisis, numerous clinical and research guidelines have
recommended further study of nonpharmacological options
[6-8].

Virtual reality (VR) treatments have the potential to immerse
participants within a virtual environment to confer health
benefits to users. VR typically uses a headset to display a 3D
image or video that participants can watch or interact with.
Immersion produced through VR can facilitate the delivery of
health interventions by isolating participants from distractors
and stressors in a therapeutic environment [9]. VR interventions
have demonstrated efficacy for more than a decade for mood
and anxiety disorders [10,11], and emerging evidence suggests
they can reduce pain symptoms in both acute and chronic pain
[12-15].

Studies of VR interventions have exploded in recent years, due
to advances in technology and the widespread availability of
consumer-facing VR devices. Unfortunately, studies to date of
VR in chronic pain have not been uniform in approach or device
type, limiting generalizability. Recent scoping reviews on VR
and chronic pain have focused on specific diseases or limited
inquiries to specific interventions or study types [13,15]. We
conducted a scoping review specifically to generate new
knowledge about the sum total of VR studies on chronic pain
with specific emphasis on the methods and results of each study,
including (1) the type of interventions, (2) outcomes chosen,
(3) samples studied, and (4) data generated. We expect the
results of this scoping review will assist in generating new
hypotheses and provide new areas of research inquiry for chronic
pain VR researchers.

Methods

We conducted a scoping review of the literature on VR and
chronic pain to describe themes associated with the literature
to date and identify important gaps and unanswered questions
to guide future research.

Eligibility Criteria
To develop the eligibility criteria, we conducted an initial search
of the literature on PubMed and CINAHL and reviewed the first
100 articles that had initially resulted from general search terms
of “virtual reality” and “pain.” As a first step, reviewers (HP,
MD, and HT), independently screened these articles using
Covidence software, followed by a meeting to discuss workflow
and conflicts. Consensus was made regarding inclusion and
exclusion criteria, which will be discussed below.

We decided to include English-language manuscripts and
abstracts if at least one intervention arm included patients with
chronic pain (even if compared with patients without chronic
pain). We included patients with chronic pain of any type, even
rare chronic diseases (eg, phantom limb syndrome). Because
we noted some manuscripts defined VR as interchangeable with
“interactive game” and because we only wished to explore
studies about immersive VR, we only included studies of adult
participants that used VR delivered through headset displays,
not through other modalities (such as projection, computer
screens, or television screens). We excluded nonstudy reports
(letters, commentaries, and reviews), studies with patients with
no specific chronic pain component (eg, acute burns), studies
not involving adult patients, and studies using VR as part of a
comprehensive rehabilitation program (eg, VR gait training).
We did not focus on a particular set of outcomes of interest,
and instead aimed to describe relevant outcomes in this research.
We included research studies, case studies, and qualitative
studies that met our inclusion criteria.

Information Sources
We performed a literature search of 2 electronic databases,
CINAHL and PubMed between April 1, 2006, and March 21,
2022. These 2 comprehensive databases reference the nursing,
allied health, and medical literature. Search terms included
“Virtual reality” and “pain” to be broad and included all
publications from the inception of both databases. We elected
not to use MeSH (Medical Subject Headings) terms in searches
to be sufficiently broad in our initial search. Results were
prescreened using Covidence software (Melbourne, Victoria,
Australia), with duplicate articles removed. The databases and
platforms are outlined in the PRISMA-ScR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) diagram (Figure 1).
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) flowchart.

Selection of Sources of Evidence
After an initial prescreen, all citations and abstracts were
screened by at least 2 independent reviewers (HP, MD, and
HT). Abstracts that passed initial screening were included in a
full-text eligibility review conducted by the same reviewers as
above, with disagreements resolved by the senior author (HP).

Data Coding and Synthesis of Results
We used a data abstraction form our team designed to extract
data using Covidence software. The major categories on the
data abstraction form included are (1) study characteristics (year
of publication, authors, and country of origin), (2) research
setting (population, study design, and research problem), (3)
intervention (detailed description of intervention type and
immersion quality), and (4) results and conclusions. Two
reviewers (MD and HT) and 1 senior reviewer (HP) extracted
data; HP resolved discrepancies. Subsequently, we used a
descriptive-analytical method to synthesize data, compare
studies, and contextualize the presented outcomes [16]. In our
review, we categorized articles into several themes to illustrate
the diversity of the literature. We focused on some specific
elements a priori and allowed for additional themes to emerge
upon our reading of the literature. Specific elements categorized
included are (1) the type of intervention, (2) outcomes chosen,
(3) participant characteristics, (4) the degree to which immersion
was achieved, and (5) adverse event monitoring and reporting.

Results

Overview
After removing duplicate citations, we screened 1156 studies
using titles and abstracts, and retrieved 218 articles for full-text
screens for eligibility. We included 36 articles in the final sample
[17-52]. About two-thirds (n=23, 63.9%) were completed in
the United States [17,20-24,28,29,32-35,37-41,43,48-52]. About
one-fifth (n=7, 19.4%) were randomized controlled trials
[22-24,27,30,45,46], 6 (16.7%) were randomized cross-over
studies [18,19,31,36,40,41], 16 (44.4%) were single-arm case
s tudies ,  case  ser ies ,  or  cohor t  s tudies
[17,20,21,26,28,29,32-35,37-39,43,49,52], 6 (16.7%) were
qualitative, mixed methods, or included some interview
component [19,25,26,33,37,44], 4 (11.1%) were nonrandomized
cross-over studies [42,47,50,51], and 1 (2.8%) was a
nonrandomized controlled study [48]. We present summaries
of all articles in Multimedia Appendix 1.

In our review, we categorized articles into several themes to
illustrate the diversity of the literature. We focus here on 5
themes for which we present narrative reviews of pertinent
articles. First, while individual articles tended to focus on a
particular pain type, conclusions from the literature are limited
by the heterogeneity of chronic pain types. Second, intervention
types were highly variable. Third, while most articles focused
on pain outcomes, secondary and exploratory outcomes were
highly variable. Fourth, the degree to which immersion was
achieved was highly variable and not systematically explored
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in many articles. Fifth, side effect monitoring was limited in
most research.

Pain Types
While we expected to see variability in pain diagnoses because
of our broad search terms, we found that the heterogeneity of
pain types in the research to date limited external
generalizability. In our literature search, 10 out of 36 (27.8%)
articles focused on chronic pain, not otherwise specified
[17,20,26,31,32,34,37,47,50,51]; 9 out of 36 (25%) focused on
chronic back pain [22-24,28,29,35,44,45,49]; and 6 out of 36
(16.7%) focused on chronic regional pain syndrome
[21,30,36,41,42,52]. Neuropathic pain was the focus of an
additional 5 out of 36 (13.9%) articles, [18,36,38,40,48] but 3
were in the context of spinal cord injury [18,40,48]. Two out
of 36 (5.6%) articles recruited patients with fibromyalgia
[22,27]. Common pain types such as lower extremity
osteoarthritis, diabetic neuropathy, abdominal pain, or
noncardiac chest pain are absent from the primary literature,
though it is possible many participants included in studies had
multiple chronic pain types. There were no articles focusing on
chronic overlapping chronic pain conditions, such as
endometriosis, painful bladder syndrome, chronic fatigue
syndrome, and irritable bowel syndrome.

Intervention Types
To understand the breadth of literature, we included articles that
ran the spectrum of VR intervention design. We found VR
interventions were highly heterogeneous. The plurality (11,
30.6% studies) were on VR behavioral therapy interventions
[17,22-26,34,35,38,43,45]. Among these 11 studies, behavioral
therapies included related but disparate modalities, including
mindfulness techniques (8 out of 11) [17,22-26,34,35] pain
education (6 out of 11) [17,22-24,35,45], and hypnosis (2 out
of 11) [38,43]. Another 10 (27.8%) studies immersed
participants in noninteractive passive environments, such as
landscapes or walks [18,19,26,32,33,40,46,47,50,51]. An
additional 6 (16.7%) used interactive, and sometimes strenuous,
games in VR to attempt to reduce chronic pain [27-29,31,44,45].
VR body swapping or body observation was common in studies
of complex regional pain syndrome or neuropathic pain, and
constituted an additional 7 (19.4%) studies
[21,30,36,41,42,49,52]. VR neurofeedback and “commercially
available” VR applications constituted categories with 1 (2.8%)
study apiece [20,39].

Outcomes
Almost all non-qualitative studies used pain scales, either
numerical rating scales or visual analog scales, as outcome
measures (30/32, 96.9% studies). Pain outcomes were not
primary outcome measures in 4 studies, all of which were either
primarily feasibility or usability studies [28,33,37,47]. Other
outcomes varied widely. Changes in mood were assessed in 9
articles [17,18,22-24,33,39,43,52], and changes in sleep were
assessed in 5 articles [22-24,39,52]. Changes in kinesophobia
or changes in fear avoidance were assessed in 5 articles
[27-29,45,46]. Physiological changes, such as heart rate
variability or skin temperature, were assessed in a further 3
articles [42,50,51]. Physical activity, quality of life, and opioid

use were assessed as outcomes in 2 [27,52], 1 [27], and 1 article,
respectively [17].

Immersion
Immersion, or the tendency for a participant to feel the illusion
of reality within a VR simulation, was uncommonly assessed.
Only 3 studies systematically assessed immersion in the VR
world [17,40,45]. Presence, or the tendency to feel one is within
a virtual environment, is often used interchangeably with
immersion and was assessed in 3 articles [18,19,40]. An
additional 2 studies assessed engagement in VR, a related
concept, but 1 which relates more to adherence and satisfaction
than immersion [20,32].

Side Effect Monitoring
Despite common reports of side effects in commercial VR
devices, side effects were variably assessed in studies. There
was no reported assessment of side effects in 21 (58.3%) studies
[17,18,21,27-31,34-36,38-46,48]. Among studies that
systematically reported side effects, most were low frequency,
low intensity, or not durable. Most side effects did not adversely
affect participation, but 2 studies reported participants dropping
out due to side effects (Figure 1) [26,31].

Discussion

Principal Findings
In this scoping review, we describe patterns in the current
literature on VR interventions in chronic pain. We identified
36 articles that tested VR interventions through a variety of
study designs. We reported 5 themes that encapsulate research
to date: (1) pain types are highly heterogenous in the literature
to date, (2) VR design was highly variable, (3) secondary and
exploratory outcome choice was highly variable, (4) VR
immersion was infrequently assessed, and (5) side effect
monitoring was limited. These themes are somewhat related
and have implications for conclusions to be generated from the
research published to date. We provide some recommendations
for future research studies.

Heterogeneity Between Studies and Comparison to
Previous Work
Studies were heterogeneous in many aspects, including type of
VR intervention, patient population, and study design. In the
literature we reviewed, even the term VR was used
inconsistently and was even used to refer to nonimmersive
modalities and platforms such as computers and projector
screens. In developing our search strategy, we found that “virtual
reality” was not a universal term and had to exclude non
immersive devices from our sample of articles; this
heterogeneity of study design was also encountered by one other
scoping review [53]. The patient population was additionally
highly variable between studies. Another scoping review of
seven studies on VR-based mindfulness programs for chronic
pain noted differences in populations and VR interventions
between studies [15]. Such differences pose challenges in
making generalizable VR recommendations for patients with
chronic pain, as different VR treatments may only ameliorate
certain pain types. This in turn, if left unchecked, may negatively
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affect the future generalizability and use of VR as a treatment
for chronic pain.

There was significant heterogeneity in pain type among those
receiving VR interventions. The existing literature on VR for
the most common pain types is lacking. For example, it is
difficult to find studies on previously mentioned common types
such as lower extremity osteoarthritis, diabetic neuropathy, and
abdominal pain. Instead, there have been many more studies
on VR modalities focusing specifically on rarer types such as
phantom limb pain and complex regional pain syndrome. This
is likely because there already exist therapeutic elements backed
by an evidence base (eg mirror therapy) in treating these painful
conditions that can be directly incorporated into VR. Of note,
VR behavioral management and VR therapies directly targeting
kinesiophobia seem to have an emerging evidence base,
stemming from their evidence toward treating relevant pain
types in non-VR trials. For example, Lin and colleagues
analyzed evidence for pain neuroscience education, a theoretical
framework for educating and empowering the patient on his or
her pain condition and management options [54]. They found
evidence for pain neuroscience education in reducing pain and
kinesiophobia in patients with chronic neck pain. Likewise, a
recent review on cognitive behavioral therapy (CBT) and
chronic pelvic pain has noted the efficacy of CBT in treating
many conservative treatment-refractory pain types such as
nociplastic pain disorders [55]. Research on employing CBT
or CBT elements in VR interventions, and how best to do this
without a live, skilled therapist, is a focus of current research,
including our own ongoing clinical trials.

Ultimately, which VR interventions to offer which patients and
when and how are important and significant questions for which
current data is still insufficient. The insufficiency of current
data to date was echoed in other recent scoping reviews of VR
interventions [12,13,15,18,53,56]. A recent scoping review of
44 studies in chronic pain also concluded that while VR showed
promise, the exploratory nature and heterogeneous design of
most research limits generalized conclusions [13]. Further,
another scoping review of 13 studies in back pain also found
that research was highly variable and concluded the field was
still nascent [12]. Future research should build on exploratory
research conducted to date and should also include comparative
effectiveness studies between VR intervention types to move
the field forward. In addition, consistent, regular assessment of
participant side effects is imperative to producing clear risk and
benefit data for clinicians and patients in the future.

Relatedly, we found a lack of theoretical rigor in most studies
of VR. Basing study design on theory can help elucidate
mechanisms for how interventions work and can help
researchers build more robust clinical trials. In particular, such
a framework would include identifying and testing the various
elements of the VR experience, isolating the aspects of VR that

can lead to pain relief, and understanding whether there are
mediation or moderation effects that influence the efficacy of
VR interventions in chronic pain. For example, immersion is
theorized to be a key target for how VR works on chronic pain
[57-60]. Nonetheless, as we have shown, it was rarely
systematically assessed. Different VR interventions can have
markedly different effectiveness in generating immersion, owing
to many factors: hardware weight and comfort, graphical
fidelity, and the level of involvement and stimulation. Other
important mediators, such as mood or fear of physical activity,
are also infrequently assessed. Moderators, such as a
participant’s comfort with technology and video games are also
rarely assessed formally. No strong theoretical model yet exists
to explain how VR interventions might work in chronic pain
[61]; it is important that future research aims to develop and
empirically test theoretical models to ensure generalizable
knowledge is produced. In addition, and specifically, future
studies should measure and compare levels of immersion
between various VR types.

Limitations
There were a few limitations to this scoping review. First, we
searched 2 large databases, PubMed and CINAHL, for relevant
articles because they constitute a significant portion of the
clinical literature in chronic pain and we used a broad searching
strategy with broad search terms, but it is possible we may have
missed some manuscripts due to our search strategy. Future
reviews can determine the utility of searching other
comprehensive databases. Second, we included only English
language articles in our initial search. This may have excluded
data from other countries which may alter the conclusions drawn
by our study. Future reviews can determine how non-English
literature might differ from the English language articles
included in this review. Third, we note that this article is unable
to make a detailed examination of particular methodologies of
VR interventions, partly because of a lack of data but also partly
because of lack of comprehensive detail on VR methods in
many of the articles reviewed. This is a limitation of the
literature at large at this point, and it is very important for the
reproducibility of research that there is transparency in research
methods. Future VR interventional studies should include more
descriptive details about the methodologies of the VR
interventions used.

Conclusions
In summary, we found the literature on VR in chronic pain to
be highly variable and lacking theoretical rigor. While there is
emerging evidence that supports VR use in a wide variety of
health conditions including chronic pain, future research should
focus on producing theoretically rigorous work that focuses on
mechanisms, and transparency in research methods and that
systematically assesses side effects in order to generate robust
generalizable knowledge.

Acknowledgments
HP acknowledges funding from the National Institutes of Health (RM1DA055437, R01DA060796, and K23DA044327). This
played no role in how the research was conducted or the decision to submit it for publication.

J Med Internet Res 2025 | vol. 27 | e59922 | p. 5https://www.jmir.org/2025/1/e59922
(page number not for citation purposes)

Ding et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Data Availability
The datasets generated during and/or analyzed during this study are available from the corresponding author on reasonable request.

Authors' Contributions
MD was responsible for formal analysis, investigation, writing (original draft), and writing (review and editing); HT was responsible
for investigation and writing (review); HP was responsible for conceptualization, formal analysis, investigation, data curation,
methodology, and project administration, supervision, writing (review and editing).

Conflicts of Interest
None declared.

Multimedia Appendix 1
Summaries of analyzed articles (n=36).
[PDF File (Adobe PDF File), 318 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Updated PRISMA ScR checklist.
[PDF File (Adobe PDF File), 305 KB-Multimedia Appendix 2]

References

1. Yong RJ, Mullins PM, Bhattacharyya N. Prevalence of chronic pain among adults in the United States. Pain.
2022;163(2):e328-e332. [doi: 10.1097/j.pain.0000000000002291] [Medline: 33990113]

2. Bialas P, Maier C, Klose P, Häuser W. Efficacy and harms of long-term opioid therapy in chronic non-cancer pain: systematic
review and meta-analysis of open-label extension trials with a study duration ≥26 weeks. Eur J Pain. 2020;24(2):265-278.
[doi: 10.1002/ejp.1496] [Medline: 31661587]

3. Nadeau SE, Wu JK, Lawhern RA. Opioids and chronic pain: an analytic review of the clinical evidence. Front Pain Res
(Lausanne). 2021;2:721357. [FREE Full text] [doi: 10.3389/fpain.2021.721357] [Medline: 35295493]

4. Heyward J, Jones CM, Compton WM, Lin DH, Losby JL, Murimi IB, et al. Coverage of nonpharmacologic treatments for
low back pain among US public and private insurers. JAMA Netw Open. 2018;1(6):e183044. [FREE Full text] [doi:
10.1001/jamanetworkopen.2018.3044] [Medline: 30646222]

5. Busse JW, Wang L, Kamaleldin M, Craigie S, Riva JJ, Montoya L, et al. Opioids for chronic noncancer pain: a systematic
review and meta-analysis. JAMA. 2018;320(23):2448-2460. [FREE Full text] [doi: 10.1001/jama.2018.18472] [Medline:
30561481]

6. Bushnell MC, Frangos E, Madian N. Non-pharmacological treatment of pain: grand challenge and future opportunities.
Front Pain Res (Lausanne). 2021;2:696783. [FREE Full text] [doi: 10.3389/fpain.2021.696783] [Medline: 35295445]

7. Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC clinical practice guideline for prescribing opioids for pain -
United States, 2022. MMWR Recomm Rep. 2022;71(3):1-95. [FREE Full text] [doi: 10.15585/mmwr.rr7103a1] [Medline:
36327391]

8. The Management of Opioid Therapy for Chronic Pain Working Group. VA/DoD clinical practice guideline for management
of opioid therapy for chronic pain. Department of Veterans Affairs, Department of Defense. 2017. URL: https://www.
healthquality.va.gov/guidelines/Pain/cot/VADoDOTCPG022717.pdf [accessed 2025-01-09]

9. Arpaia P, D’Errico G, De Paolis LT, Moccaldi N, Nuccetelli F. A narrative review of mindfulness-based interventions
using virtual reality. Mindfulness. 2021;13(3):556-571. [doi: 10.1007/s12671-021-01783-6]

10. Cieślik B, Mazurek J, Rutkowski S, Kiper P, Turolla A, Szczepańska-Gieracha J. Virtual reality in psychiatric disorders:
a systematic review of reviews. Complement Ther Med. 2020;52:102480. [FREE Full text] [doi: 10.1016/j.ctim.2020.102480]
[Medline: 32951730]

11. Maples-Keller JL, Bunnell BE, Kim S, Rothbaum BO. The use of virtual reality technology in the treatment of anxiety and
other psychiatric disorders. Harv Rev Psychiatry. 2017;25(3):103-113. [FREE Full text] [doi:
10.1097/HRP.0000000000000138] [Medline: 28475502]

12. Nagpal AS, Raghunandan A, Tata F, Kibler D, McGeary D. Virtual reality in the management of chronic low back pain:
a scoping review. Front Pain Res (Lausanne). 2022;3:856935. [FREE Full text] [doi: 10.3389/fpain.2022.856935] [Medline:
35295809]

13. Austin PD. The analgesic effects of virtual reality for people with chronic pain: a scoping review. Pain Med.
2022;23(1):105-121. [doi: 10.1093/pm/pnab217] [Medline: 34260724]

J Med Internet Res 2025 | vol. 27 | e59922 | p. 6https://www.jmir.org/2025/1/e59922
(page number not for citation purposes)

Ding et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e59922_app1.pdf&filename=1925534e5c264940487b03153b6bf5e2.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e59922_app1.pdf&filename=1925534e5c264940487b03153b6bf5e2.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e59922_app2.pdf&filename=57680d2f4dc3e289c143fbac23019c86.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e59922_app2.pdf&filename=57680d2f4dc3e289c143fbac23019c86.pdf
http://dx.doi.org/10.1097/j.pain.0000000000002291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33990113&dopt=Abstract
http://dx.doi.org/10.1002/ejp.1496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31661587&dopt=Abstract
https://europepmc.org/abstract/MED/35295493
http://dx.doi.org/10.3389/fpain.2021.721357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35295493&dopt=Abstract
https://europepmc.org/abstract/MED/30646222
http://dx.doi.org/10.1001/jamanetworkopen.2018.3044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30646222&dopt=Abstract
https://europepmc.org/abstract/MED/30561481
http://dx.doi.org/10.1001/jama.2018.18472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30561481&dopt=Abstract
https://europepmc.org/abstract/MED/35295445
http://dx.doi.org/10.3389/fpain.2021.696783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35295445&dopt=Abstract
https://europepmc.org/abstract/MED/36327391
http://dx.doi.org/10.15585/mmwr.rr7103a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36327391&dopt=Abstract
https://www.healthquality.va.gov/guidelines/Pain/cot/VADoDOTCPG022717.pdf
https://www.healthquality.va.gov/guidelines/Pain/cot/VADoDOTCPG022717.pdf
http://dx.doi.org/10.1007/s12671-021-01783-6
https://linkinghub.elsevier.com/retrieve/pii/S0965-2299(20)30627-0
http://dx.doi.org/10.1016/j.ctim.2020.102480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32951730&dopt=Abstract
https://europepmc.org/abstract/MED/28475502
http://dx.doi.org/10.1097/HRP.0000000000000138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28475502&dopt=Abstract
https://europepmc.org/abstract/MED/35295809
http://dx.doi.org/10.3389/fpain.2022.856935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35295809&dopt=Abstract
http://dx.doi.org/10.1093/pm/pnab217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34260724&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


14. Mallari B, Spaeth EK, Goh H, Boyd BS. Virtual reality as an analgesic for acute and chronic pain in adults: a systematic
review and meta-analysis. J Pain Res. 2019;12:2053-2085. [FREE Full text] [doi: 10.2147/JPR.S200498] [Medline:
31308733]

15. O'Connor S, Mayne A, Hood B. Virtual reality-based mindfulness for chronic pain management: a scoping review. Pain
Manag Nurs. 2022;23(3):359-369. [FREE Full text] [doi: 10.1016/j.pmn.2022.03.013] [Medline: 35491349]

16. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int. J. Soc. Res. Methodol. 2005;8(1):19-32.
[doi: 10.1080/1364557032000119616]

17. Abd-Elsayed A, Hussain N, Stanley G. Combining virtual reality and behavioral health to promote pain resiliency: analysis
of a novel biopsychosocial modality for solving pain in the workplace. Pain Ther. 2021;10(2):1731-1740. [FREE Full text]
[doi: 10.1007/s40122-021-00333-1] [Medline: 34657235]

18. Austin PD, Craig A, Middleton JW, Tran Y, Costa DSJ, Wrigley PJ, et al. The short-term effects of head-mounted
virtual-reality on neuropathic pain intensity in people with spinal cord injury pain: a randomised cross-over pilot study.
Spinal Cord. 2021;59(7):738-746. [doi: 10.1038/s41393-020-00569-2] [Medline: 33077900]

19. Austin PD, Siddall PJ, Lovell MR. Feasibility and acceptability of virtual reality for cancer pain in people receiving palliative
care: a randomised cross-over study. Support Care Cancer. 2022;30(5):3995-4005. [FREE Full text] [doi:
10.1007/s00520-022-06824-x] [Medline: 35064330]

20. Baker NA, Baird J, Driscoll M. Integrating virtual reality into a comprehensive chronic pain program. Pain Med.
2022;23(7):1342-1343. [doi: 10.1093/pm/pnab170] [Medline: 34086922]

21. Chau B, Phelan I, Ta P, Chi B, Loyola K, Yeo E, et al. Immersive virtual reality for pain relief in upper limb complex
regional pain syndrome: a pilot study. Innov Clin Neurosci. 2020;17(4-6):47-52. [FREE Full text] [Medline: 32802594]

22. Darnall BD, Krishnamurthy P, Tsuei J, Minor JD. Self-administered skills-based virtual reality intervention for chronic
pain: randomized controlled pilot study. JMIR Form Res. 2020;4(7):e17293. [FREE Full text] [doi: 10.2196/17293] [Medline:
32374272]

23. Garcia LM, Birckhead BJ, Krishnamurthy P, Sackman J, Mackey IG, Louis RG, et al. An 8-week self-administered at-home
behavioral skills-based virtual reality program for chronic low back pain: double-blind, randomized, placebo-controlled
trial conducted during COVID-19. J Med Internet Res. 2021;23(2):e26292. [FREE Full text] [doi: 10.2196/26292] [Medline:
33484240]

24. Garcia LM, Birckhead BJ, Krishnamurthy P, Mackey I, Sackman J, Salmasi V, et al. Three-month follow-up results of a
double-blind, randomized placebo-controlled trial of 8-week self-administered at-home behavioral skills-based Virtual
Reality (VR) for chronic low back pain. J Pain. 2022;23(5):822-840. [FREE Full text] [doi: 10.1016/j.jpain.2021.12.002]
[Medline: 34902548]

25. Garrett BM, Tao G, Taverner T, Cordingley E, Sun C. Patients perceptions of virtual reality therapy in the management of
chronic cancer pain. Heliyon. 2020;6(5):e03916. [FREE Full text] [doi: 10.1016/j.heliyon.2020.e03916] [Medline: 32426540]

26. Garrett B, Taverner T, McDade P. Virtual Reality as an Adjunct Home Therapy in Chronic Pain Management: An Exploratory
Study. JMIR Med Inform. 2017;5(2):e11. [FREE Full text] [doi: 10.2196/medinform.7271] [Medline: 28495661]

27. Gulsen C, Soke F, Eldemir K, Apaydin Y, Ozkul C, Guclu-Gunduz A, et al. Effect of fully immersive virtual reality treatment
combined with exercise in fibromyalgia patients: a randomized controlled trial. Assist Technol. 2022;34(3):256-263. [doi:
10.1080/10400435.2020.1772900] [Medline: 32543290]

28. Hennessy R, Rumble D, Sprigner C, Uzochukwu J, Christian M, David B, et al. (380) Preliminary feasibility of a graded,
locomotor-enabled, whole-body virtual reality intervention for individuals with chronic low back pain. J. Pain. 2019;20(4):S69.
[doi: 10.1016/j.jpain.2019.02.076]

29. Hennessy RW, Rumble D, Christian M, Brown DA, Trost Z. A graded exposure, locomotion-enabled virtual reality app
during walking and reaching for individuals with chronic low back pain: cohort gaming design. JMIR Serious Games.
2020;8(3):e17799. [FREE Full text] [doi: 10.2196/17799] [Medline: 32773381]

30. Jeon B, Cho S, Lee J. Application of virtual body swapping to patients with complex regional pain syndrome: a pilot study.
Cyberpsychol Behav Soc Netw. 2014;17(6):366-370. [doi: 10.1089/cyber.2014.0046] [Medline: 24892199]

31. Jin W, Choo A, Gromala D, Shaw C, Squire P. A virtual reality game for chronic pain management: a randomized, controlled
clinical study. Stud Health Technol Inform. 2016;220:154-160. [Medline: 27046570]

32. Jones T, Moore T, Choo J. The impact of virtual reality on chronic pain. PLoS One. 2016;11(12):e0167523. [FREE Full
text] [doi: 10.1371/journal.pone.0167523] [Medline: 27997539]

33. Kelleher SA, Fisher HM, Winger JG, Miller SN, Amaden GH, Somers TJ, et al. Virtual reality for improving pain and
pain-related symptoms in patients with advanced stage colorectal cancer: a pilot trial to test feasibility and acceptability.
Palliat Support Care. 2022;20(4):471-481. [FREE Full text] [doi: 10.1017/S1478951521002017] [Medline: 35078545]

34. Liu K, Madrigal E, Chung JS, Parekh M, Kalahar CS, Nguyen D, et al. Preliminary study of virtual-reality-guided meditation
for veterans with stress and chronic pain. Altern Ther Health Med. 2023;29(6):42-49. [Medline: 34559692]

35. Louw A, Louw C, Flynn T. Case report: pain neuroscience education using virtual reality. Pain and Rehabilitation - the
Journal of Physiotherapy Pain Association. 2019;2019(46):4-7. [FREE Full text]

J Med Internet Res 2025 | vol. 27 | e59922 | p. 7https://www.jmir.org/2025/1/e59922
(page number not for citation purposes)

Ding et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.tandfonline.com/doi/abs/10.2147/JPR.S200498?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.2147/JPR.S200498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31308733&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1524-9042(22)00103-5
http://dx.doi.org/10.1016/j.pmn.2022.03.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35491349&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
https://europepmc.org/abstract/MED/34657235
http://dx.doi.org/10.1007/s40122-021-00333-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34657235&dopt=Abstract
http://dx.doi.org/10.1038/s41393-020-00569-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33077900&dopt=Abstract
https://europepmc.org/abstract/MED/35064330
http://dx.doi.org/10.1007/s00520-022-06824-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35064330&dopt=Abstract
http://dx.doi.org/10.1093/pm/pnab170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34086922&dopt=Abstract
https://europepmc.org/abstract/MED/32802594
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32802594&dopt=Abstract
https://formative.jmir.org/2020/7/e17293/
http://dx.doi.org/10.2196/17293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32374272&dopt=Abstract
https://www.jmir.org/2021/2/e26292/
http://dx.doi.org/10.2196/26292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33484240&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(21)00383-7
http://dx.doi.org/10.1016/j.jpain.2021.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34902548&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(20)30761-1
http://dx.doi.org/10.1016/j.heliyon.2020.e03916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32426540&dopt=Abstract
https://medinform.jmir.org/2017/2/e11/
http://dx.doi.org/10.2196/medinform.7271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28495661&dopt=Abstract
http://dx.doi.org/10.1080/10400435.2020.1772900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32543290&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2019.02.076
https://games.jmir.org/2020/3/e17799/
http://dx.doi.org/10.2196/17799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32773381&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2014.0046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24892199&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27046570&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0167523
https://dx.plos.org/10.1371/journal.pone.0167523
http://dx.doi.org/10.1371/journal.pone.0167523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27997539&dopt=Abstract
https://europepmc.org/abstract/MED/35078545
http://dx.doi.org/10.1017/S1478951521002017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35078545&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34559692&dopt=Abstract
https://research.ebsco.com/c/2msxjq/search/details/5cdsl3un45?db=edb
http://www.w3.org/Style/XSL
http://www.renderx.com/


36. Matamala-Gomez M, Diaz Gonzalez AM, Slater M, Sanchez-Vives MV. Decreasing pain ratings in chronic arm pain
through changing a virtual body: different strategies for different pain types. J Pain. 2019;20(6):685-697. [FREE Full text]
[doi: 10.1016/j.jpain.2018.12.001] [Medline: 30562584]

37. Nakad L, Rakel B. Attitudes of older adults with chronic musculoskeletal pain toward virtual reality. Innovation in Aging.
2020;4(Supplement_1):202-203. [FREE Full text]

38. Oneal BJ, Patterson DR, Soltani M, Teeley A, Jensen MP. Virtual reality hypnosis in the treatment of chronic neuropathic
pain: a case report. Int J Clin Exp Hypn. 2008;56(4):451-462. [FREE Full text] [doi: 10.1080/00207140802255534] [Medline:
18726807]

39. Orakpo N, Vieux U, Castro-Nuñez C. Case report: virtual reality neurofeedback therapy as a novel modality for sustained
analgesia in centralized pain syndromes. Front Psychiatry. 2021;12:660105. [FREE Full text] [doi:
10.3389/fpsyt.2021.660105] [Medline: 33959057]

40. Putrino D, Tabacof L, Breyman E, Revis J, Soomro Z, Chopra D, et al. Pain reduction after short exposure to virtual reality
environments in people with spinal cord injury. Int J Environ Res Public Health. 2021;18(17):8923. [FREE Full text] [doi:
10.3390/ijerph18178923] [Medline: 34501513]

41. Solcà M, Krishna V, Young N, Deogaonkar M, Herbelin B, Orepic P, et al. Enhancing analgesic spinal cord stimulation
for chronic pain with personalized immersive virtual reality. Pain. 2021;162(6):1641-1649. [doi:
10.1097/j.pain.0000000000002160] [Medline: 33259460]

42. Solcà M, Ronchi R, Bello-Ruiz J, Schmidlin T, Herbelin B, Luthi F, et al. Heartbeat-enhanced immersive virtual reality to
treat complex regional pain syndrome. Neurology. 2018;91(5):e479-e489. [doi: 10.1212/WNL.0000000000005905]
[Medline: 29980635]

43. Soltani M, Teeley AM, Wiechman SA, Jensen MP, Sharar SR, Patterson DR. Virtual reality hypnosis for pain control in
a patient with gluteal hidradenitis:a case report(). Contemp Hypn Integr Ther. 2011;28(2):142-147. [FREE Full text]
[Medline: 23205274]

44. Stamm O, Dahms R, Müller-Werdan U. Virtual reality in pain therapy: a requirements analysis for older adults with chronic
back pain. J Neuroeng Rehabil. 2020;17(1):129. [FREE Full text] [doi: 10.1186/s12984-020-00753-8] [Medline: 32993678]

45. Stamm O, Dahms R, Reithinger N, Ruß A, Müller-Werdan U. Virtual reality exergame for supplementing multimodal pain
therapy in older adults with chronic back pain: a randomized controlled pilot study. Virtual Real. 2022;26(4):1291-1305.
[FREE Full text] [doi: 10.1007/s10055-022-00629-3] [Medline: 35194374]

46. Tejera DM, Beltran-Alacreu H, Cano-de-la-Cuerda R, Leon Hernández JV, Martín-Pintado-Zugasti A, Calvo-Lobo C, et
al. Effects of virtual reality versus exercise on pain, functional, somatosensory and psychosocial outcomes in patients with
non-specific chronic neck pain: a randomized clinical trial. Int J Environ Res Public Health. 2020;17(16):5950. [FREE Full
text] [doi: 10.3390/ijerph17165950] [Medline: 32824394]

47. Tong X, Gromala D, Gupta D, Squire P. Usability comparisons of head-mounted vs. stereoscopic desktop displays in a
virtual reality environment with pain patients. Stud Health Technol Inform. 2016;220:424-431. [Medline: 27046617]

48. Trost Z, Anam M, Seward J, Shum C, Rumble D, Sturgeon J, et al. Immersive interactive virtual walking reduces neuropathic
pain in spinal cord injury: findings from a preliminary investigation of feasibility and clinical efficacy. Pain.
2022;163(2):350-361. [doi: 10.1097/j.pain.0000000000002348] [Medline: 34407034]

49. Trujillo MS, Alvarez AF, Nguyen L, Petros J. Embodiment in virtual reality for the treatment of chronic low back pain: a
case series. J Pain Res. 2020;13:3131-3137. [FREE Full text] [doi: 10.2147/JPR.S275312] [Medline: 33269003]

50. Wiederhold BK, Gao K, Kong L, Wiederhold MD. Mobile devices as adjunctive pain management tools. Cyberpsychol
Behav Soc Netw. 2014;17(6):385-389. [FREE Full text] [doi: 10.1089/cyber.2014.0202] [Medline: 24892202]

51. Wiederhold BK, Gao K, Sulea C, Wiederhold MD. Virtual reality as a distraction technique in chronic pain patients.
Cyberpsychol Behav Soc Netw. 2014;17(6):346-352. [FREE Full text] [doi: 10.1089/cyber.2014.0207] [Medline: 24892196]

52. Won AS, Barreau AC, Gaertner M, Stone T, Zhu J, Wang CY, et al. Assessing the feasibility of an open-source virtual
reality mirror visual feedback module for complex regional pain syndrome: pilot usability study. J Med Internet Res.
2021;23(5):e16536. [FREE Full text] [doi: 10.2196/16536] [Medline: 34037530]

53. Carroll J, Hopper L, Farrelly AM, Lombard-Vance R, Bamidis PD, Konstantinidis EI. A scoping review of augmented/virtual
reality health and wellbeing interventions for older adults: redefining immersive virtual reality. Front. Virtual Real.
2021;2:655338. [doi: 10.3389/frvir.2021.655338]

54. Lin L, Lin T, Chang K, Wu W, Özçakar L. Pain neuroscience education for reducing pain and kinesiophobia in patients
with chronic neck pain: a systematic review and meta-analysis of randomized controlled trials. Eur J Pain. 2024;28(2):231-243.
[doi: 10.1002/ejp.2182] [Medline: 37694895]

55. Lackner JM, Clemens JQ, Radziwon C, Danforth TL, Ablove TS, Krasner SS, et al. Cognitive behavioral therapy for
chronic pelvic pain: what is it and does it work? J Urol. 2024;211(4):539-550. [doi: 10.1097/JU.0000000000003847]
[Medline: 38228093]

56. Lin H, Li Y, Hu W, Huang C, Du Y. A scoping review of the efficacy of virtual reality and exergaming on patients of
musculoskeletal system disorder. J Clin Med. 2019;8(6):791. [FREE Full text] [doi: 10.3390/jcm8060791] [Medline:
31167435]

J Med Internet Res 2025 | vol. 27 | e59922 | p. 8https://www.jmir.org/2025/1/e59922
(page number not for citation purposes)

Ding et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(18)30994-5
http://dx.doi.org/10.1016/j.jpain.2018.12.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30562584&dopt=Abstract
https://academic.oup.com/innovateage/article/4/Supplement_1/202/6035484
https://europepmc.org/abstract/MED/18726807
http://dx.doi.org/10.1080/00207140802255534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18726807&dopt=Abstract
https://europepmc.org/abstract/MED/33959057
http://dx.doi.org/10.3389/fpsyt.2021.660105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33959057&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18178923
http://dx.doi.org/10.3390/ijerph18178923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34501513&dopt=Abstract
http://dx.doi.org/10.1097/j.pain.0000000000002160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33259460&dopt=Abstract
http://dx.doi.org/10.1212/WNL.0000000000005905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29980635&dopt=Abstract
https://europepmc.org/abstract/MED/23205274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23205274&dopt=Abstract
https://jneuroengrehab.biomedcentral.com/articles/10.1186/s12984-020-00753-8
http://dx.doi.org/10.1186/s12984-020-00753-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32993678&dopt=Abstract
https://europepmc.org/abstract/MED/35194374
http://dx.doi.org/10.1007/s10055-022-00629-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35194374&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17165950
https://www.mdpi.com/resolver?pii=ijerph17165950
http://dx.doi.org/10.3390/ijerph17165950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32824394&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27046617&dopt=Abstract
http://dx.doi.org/10.1097/j.pain.0000000000002348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34407034&dopt=Abstract
https://europepmc.org/abstract/MED/33269003
http://dx.doi.org/10.2147/JPR.S275312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33269003&dopt=Abstract
https://europepmc.org/abstract/MED/24892202
http://dx.doi.org/10.1089/cyber.2014.0202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24892202&dopt=Abstract
https://europepmc.org/abstract/MED/24892196
http://dx.doi.org/10.1089/cyber.2014.0207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24892196&dopt=Abstract
https://www.jmir.org/2021/5/e16536/
http://dx.doi.org/10.2196/16536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34037530&dopt=Abstract
http://dx.doi.org/10.3389/frvir.2021.655338
http://dx.doi.org/10.1002/ejp.2182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37694895&dopt=Abstract
http://dx.doi.org/10.1097/JU.0000000000003847
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38228093&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm8060791
http://dx.doi.org/10.3390/jcm8060791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31167435&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


57. Triberti S, Repetto C, Riva G. Psychological factors influencing the effectiveness of virtual reality-based analgesia: a
systematic review. Cyberpsychol Behav Soc Netw. 2014;17(6):335-345. [doi: 10.1089/cyber.2014.0054] [Medline: 24892195]

58. Pourmand A, Davis S, Marchak A, Whiteside T, Sikka N. Virtual reality as a clinical tool for pain management. Curr Pain
Headache Rep. 2018;22(8):53. [doi: 10.1007/s11916-018-0708-2] [Medline: 29904806]

59. Li H, Zhang X, Wang H, Yang Z, Liu H, Cao Y, et al. Access to nature via virtual reality: a mini-review. Front Psychol.
2021;12:725288. [FREE Full text] [doi: 10.3389/fpsyg.2021.725288] [Medline: 34675840]

60. Dumoulin S, Bouchard S, Loranger C, Quintana P, Gougeon V, Lavoie KL. Are cognitive load and focus of attention
differentially involved in pain management: an experimental study using a cold pressor test and virtual reality. J Pain Res.
2020;13:2213-2222. [FREE Full text] [doi: 10.2147/JPR.S238766] [Medline: 32943914]

61. Garrett B, Taverner T, Gromala D, Tao G, Cordingley E, Sun C. Virtual reality clinical research: promises and challenges.
JMIR Serious Games. 2018;6(4):e10839. [FREE Full text] [doi: 10.2196/10839] [Medline: 30333096]

Abbreviations
CBT: cognitive behavioral therapy
MeSH: Medical Subject Headings
PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews
VR: Virtual reality

Edited by A Coristine; submitted 11.05.24; peer-reviewed by U Sinha, J Sun; comments to author 05.06.24; revised version received
15.09.24; accepted 09.12.24; published 18.02.25

Please cite as:
Ding ME, Traiba H, Perez HR
Virtual Reality Interventions and Chronic Pain: Scoping Review
J Med Internet Res 2025;27:e59922
URL: https://www.jmir.org/2025/1/e59922
doi: 10.2196/59922
PMID:

©Michael E Ding, Hajar Traiba, Hector R Perez. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 18.02.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly
cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright
and license information must be included.

J Med Internet Res 2025 | vol. 27 | e59922 | p. 9https://www.jmir.org/2025/1/e59922
(page number not for citation purposes)

Ding et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1089/cyber.2014.0054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24892195&dopt=Abstract
http://dx.doi.org/10.1007/s11916-018-0708-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29904806&dopt=Abstract
https://europepmc.org/abstract/MED/34675840
http://dx.doi.org/10.3389/fpsyg.2021.725288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34675840&dopt=Abstract
https://europepmc.org/abstract/MED/32943914
http://dx.doi.org/10.2147/JPR.S238766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32943914&dopt=Abstract
https://games.jmir.org/2018/4/e10839/
http://dx.doi.org/10.2196/10839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30333096&dopt=Abstract
https://www.jmir.org/2025/1/e59922
http://dx.doi.org/10.2196/59922
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

