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Abstract

Background

Virtual reality (VR) has proven effective in the treatment of specific phobias and trauma par-

ticularly when in-vivo exposure therapy might be costly (e.g. fear of flying, combat scenes).

Similarly, VR has been associated with improvement of chronic pain and of acute pain dur-

ing medical procedures. Despite its effectiveness as a healthcare tool, VR technology is not

well-integrated into common practice. This qualitative study aims to explore the provider

perception of the value of VR and identify barriers to VR implementation among healthcare

providers.

Methods

A 66-item self-report survey was created to examine application of VR to clinical practice,

perceived value of this treatment, ease of learning the technology, billing considerations,

and other obstacles. 128 providers (MDs and PhDs) who were located in the United States

and had used VR as a therapeutic tool in the past year were identified through research

papers, as well as user lists and news articles from VR application websites. Of the 128 pro-

viders contacted, 17% (22) completed our online self-report measure. Of these, 13% of

respondents (N = 17) completed greater than 75% of the questionnaire and were considered

completers. Provider responses were collected over a one-month period and qualitatively

analyzed.

Results

The majority of providers were from an academic institution (n = 12, 70.6%), and all provid-

ers practiced in the outpatient setting. Providers most commonly reported using VR for the

treatment of acute pain and/or anxiety related to medical procedures (n = 11, 64.7%), fol-

lowed by specific phobia (n = 6, 35.3%) and social phobia (n = 6, 35.3%). All providers

agreed VR is a valuable tool they would recommend to colleagues. The majority (n = 15,

93.8%) believed VR helped their patients progress in treatment, compared with other
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methods. Providers cited the ability to individualize treatment (n = 14, 87.5%) and increase

patient engagement (n = 15, 93.8%) as main benefits of VR. A minority reported negative

feedback from patients about content (n = 4, 25%) or about the technology in general (n = 6,

37.5%), whereas all reported some form of positive feedback. The slight majority (n = 10,

58.8%) of providers did not find transitioning to VR difficult. Of those who did, cost was the

most commonly cited barrier (n = 6). Regarding reimbursement, only 17.6% (n = 3) of pro-

viders reported the ability to bill for VR sessions. Most providers (n = 15, 88.2%) received

training on their VR platform which they found beneficial. Comparing the trained and

untrained groups found no significant difference in VR comfort level (p = 0.5058), the value

of VR in practice (p = 0.551) or whether providers would recommend VR to others (p =

0.551), though sample sizes were small.

Conclusions

In corroboration with previous research, this study demonstrates that VR is well-received by

patients and providers, allowing increased patient engagement and treatment individualiza-

tion. However, associated costs, including an inability to bill for this service, can present a

barrier to further implementation. These findings will guide further development of virtual

reality as a standardized tool in psychiatry and pain management.

1 Introduction

Virtual reality (VR) is an innovative technology that allows the user to vividly experience sce-

narios via immersive, multi-sensory information, typically delivered via headset including

visual and auditory cues. Clinical applications of this technology include the treatment of spe-

cific phobias, trauma, eating disorders, and also management of acute and of chronic pain [1,

2]. Recent years have seen VR applications developed and integrated into many realms of psy-

chiatry and behavioral medicine, particularly for the treatment of anxiety disorders [3–6],

post-traumatic stress disorder (PTSD) [7], and pain management [8, 9]. Randomized con-

trolled trials have found VR therapy to be as effective for anxiety disorder treatment as the cur-

rent gold standards, in vivo exposure and cognitive behavioral therapy [9–12]. Advantages of

Virtual Reality Exposure Therapy (VRET) over in vivo exposure for the treatment of phobias

and other anxiety disorders include high levels of control, safety of treatment, and maximiza-

tion of the fit between the patient’s feared stimuli and the exposure [4, 11, 13]. This advantage

is most striking in situations in which exposure therapy may not be feasible including fear of

flying or fear of small spaces [4]. Among patients diagnosed with PTSD, especially those from

active service/combat, use of VRET has been found to significantly reduce both symptom

severity as well as the number of individuals who met diagnostic criteria for PTSD [7, 14].

Immersive VR experiences have shown reduction in subjective pain scores when used as a

distraction technique for both chronic pain secondary to underlying illness (eg. fibromyalgia,

lower back pain, diabetic neuropathy, and chemotherapy associated pain) [9] as well as acute

pain during medical procedures (eg. postoperative wound dressing changes, labor analgesia,

wound dressing changes) [3, 15–18]. Examples of immersive VR experiences include “Snow-

World,” an interactive game developed for pediatric burn victims [17], enchanted forests and

dream castle scenery for relaxation, and guided hypnosis sessions [9].

Providers and patients who have used VR have overwhelmingly positive experiences to

share [1, 19, 20]. Health professionals currently using VR in practice highlight benefits
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including flexibility, adaptability, and accessibility of the technology. Patients endorse VR to

be a beneficial adjunct or stand-alone therapy, especially to manage their chronic cancer pain

[1], or anxiety related to critical medical conditions [20, 21]. Interestingly, health professionals

not currently using VR share the perceived therapeutic benefits identified by their colleagues

regarding VR [22, 23]. However, despite the known benefits of VR, many providers lack

knowledge and resources regarding how to feasibly integrate VR into their practices [24]. Sur-

veys of providers not currently using VR suggest reluctance may stem from beliefs about

required training, financial costs, uncertainty of benefits, possible negative reactions from

patients, and whether use may compromise the physician-patient relationship [19, 24, 25]. The

lack of more widespread integration of VR into clinical practice suggests the need for further

research into whether these anticipated barriers were encountered among providers who inte-

grated VR into their practice.

The aim of the present study is to explore how psychiatric and healthcare providers are

using VR, how useful they find this tool, and any barriers to implementation. In light of

research demonstrating the effectiveness of VR use in the treatment of psychiatric disorders,

and pain management, our hope is to synthesize the experiences of providers using VR,

including debunking any myths that may be preventing other providers from adopting this

therapeutic tool.

Our objective is to better understand the implementation process and barriers experienced

by those using VR in mental health and pain management. Based on the current literature,

there is sufficient provider and patient interest in incorporating VR into their treatment plans,

but there is also a feasibility roadblock—many providers believe they do not have the knowl-

edge or time to invest in the novel VR technology [25]. By gathering information from current

providers on the value VR has for their practice, the process of onboarding, and the technicali-

ties of use, we aim to understand the achievability of disseminating VR as a more standardized

treatment in psychiatric practices.

2 Methods

2.1 Study design

Given the paucity of information regarding the experience of providers in implementing VR,

we designed a cross-sectional, qualitative study, in efforts to capture a wide variety of provider

experiences. Study procedures were approved by the Thomas Jefferson University Institutional

Review Board (IRB #20E.634) in June 2020. Eligible participants were contacted via email and

were informed about the study. No compensation was provided for participation in the study.

No known database of this population exists, so potential participants were selected from a

random sampling of research papers, user lists, and news articles from VR application

websites.

2.2 Participants

The authors conducted an extensive review of VR providers, then contacted those for whom

contact information was available to invite them and/or their colleagues to participate in this

survey. Prospective providers were identified through published literature regarding VR, news

articles from VR application websites, and through their affiliation with various VR platforms

and centers including AppliedVR, Brain Power, BraveMind, HealthTech, KindVR, Limbix,

Oncomfort, Psious, SnowWorld, Verapy, Virtual Reality Medical Center, and Virtually Better.

Inclusion criteria were limited to physicians and PhD-level providers, based in the United

States, who had used VR in their clinical practice in the past year. Exclusion criteria was lim-

ited to providers who had not used VR in their clinical practice in the past year, or who were
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practicing outside of the United States. Participants were emailed the questionnaire on June

18th 2020. Out of 128 health care providers (HCPs) who were contacted, 22 HCPs responded

to the survey (17%). 18 of these 22 had complete datasets (defined as>75% of survey com-

pleted) and 4 of these 22 were excluded due to incomplete data (4%, 4%, 18%, and 75% of sur-

vey completed). Of these 18 complete datasets, one more was excluded as the participant only

used VR as a calming technique for office staff and not for use with clients/patients. Thus, 17

complete datasets were used in the final data analysis. Out of these 17 participants, the majority

work in an academic institution and use VR with outpatient populations. The majority have

been using VR for over 3 years in their clinical practice and spend less than 10% of their clini-

cal time using VR.

2.3 Measures

This study used an online, self-administered questionnaire built in the Qualtrics survey plat-

form. Given that no survey of its kind has been published, this questionnaire was created by

the authors. As such, measures of reliability and validity are not known for this survey. The 62

item self-report instrument includes five main sections. Section one is ‘General VR use’ (6

questions). Questions include their primary care setting, which VR platforms are used in their

practice, and for how long they had been using VR in their practice. Section two is ‘Perceptions

of the value of VR in clinical practice’ (17 questions). Questions include a scale from strongly

agree to strongly disagree where participants responded to if VR has been a valuable tool to

them, if it helps them to more accurately diagnose their clients/patients, and if they have

received positive feedback from their clients/patients regarding the use of VR. Section three is

‘Process of onboarding VR in a clinical practice’ (23 questions). Questions include how they

heard about VR as an option for their practice, if they found it a challenge to transition to

using VR, and how they addressed each challenge they identified. Section four is ‘Billing and

reimbursement of VR in clinical practice’ (3 questions). Questions include if they are able to

bill the client/patient’s insurance for the session and whether they are able to use an enhanced

billing rate. Section five is ‘Clinical use of VR in the provider’s practice’ (13 questions). Ques-

tions include which client/patient diagnoses they are currently using VR with, what percentage

of these specialized populations they are using VR with, and in which location they engage in

VR treatment. The questionnaire consisted of matrix tables, multiple choice questions, check-

all-that-apply questions, free response questions, and yes/no questions. See appendix for a

complete list of questionnaire items.

2.4 Study procedures

An online, self-administered questionnaire designed to measure provider perceptions of their

usage of VR within their practice was distributed to selected providers via email. If no response

occurred following two weeks, a follow up email was sent. If no response ensued after another

two weeks, the provider was considered a non-responder. Providers were also asked to forward

the survey to any colleagues using VR in their clinical practice. Responses were all anonymous.

Survey data were collected between June 2020 and July 2020. Participants completed the

questionnaire in an average of 8 minutes (range: 4 mins to 14 mins). All collected data were

maintained on Qualtrics, an approved HIPAA-compliant survey software. No physical copies

were maintained. No Protected Health Information (PHI) was collected, and emails/names

were not associated with provider responses. Response frequencies (number of respondents

and percentage of respondents) were calculated for each item.
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3 Results

3.1 Respondent characteristics and VR usage

Table 1 reports the breakdown of the relevant demographic information for all respondents

included in the study. Between June and July 2020, 128 healthcare providers meeting the inclu-

sion criteria were approached via email to participate. Twenty-two providers responded, 17 of

which completed more than 75% of the survey and have been included in the results. Of the

remaining five providers, one exclusively used VR for staff (not with patients/clients) and four

completed 75% or less of the survey. Of note, questions were not mandatory and providers

were permitted to skip survey questions. Further, some questions permitted respondents to

select multiple answers. As a result, the total number of respondents for each question may

vary. Percentages were calculated using the number of respondents for each question (N),

which varies by question.

Fig 1 reports the clinical conditions respondents report currently using VR to treat in prac-

tice. Many providers reported using VR to treat more than one patient population, thus are

included in multiple columns. The most common patient population reported by providers

was acute pain or anxiety during medical procedures (n = 11, 64.7%), followed by specific pho-

bia (n = 6, 35.3%) and social phobia (n = 6, 35.3%). Some participants reported that they were

not currently using VR, but in the future would like to use VR with various other client/patient

Table 1. VR in practice: Location, population, and time using VR.

N (%) �

PROVIDER CLINICAL SETTING

Academic institution 12 (70.6)

Community practice (Individual) 3 (17.6)

Other- Outpatient specialty medical clinic 1 (5.9)

Other- Clinical VR programmer/designer/researcher 1 (5.9)

PROVIDER CLINICAL POPULATION

Mix of outpatient and inpatient 8 (47.1)

Outpatient only 9 (52.9)

LOCATION OF PATIENT VR USAGE ��

In person (outpatient) 14 (82.4)

In person (inpatient) 8 (47.1)

Client/patient independent use (client/patient uses app on their own) 6 (35.3)

Virtually (telehealth) 4 (23.5)

LENGTH OF TIME VR USED IN PRACTICE

Less than 6 months 1 (5.9)

1–3 years 6 (35.3)

Over 3 years 10 (58.8)

PERCENT CLINICAL TIME SPENT USING VR

0–10% 14 (82.4)

11–25% 2 (11.8)

26–50% 1 (5.9)

51–75% 0 (0)

76–100% 0 (0)

� A total of 17 provider responses are included in the study.

�� Providers were permitted to select more than one response; thus percentages are calculated with N = 17, but do

not add up to 100%.

https://doi.org/10.1371/journal.pone.0259364.t001
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populations: four providers reported wanting to use VR for chronic pain secondary to an

underlying medical condition; another four said that they would like to use VR for acute pain/

anxiety during medical procedures. Additionally, individual providers specified they would be

interested in expanding VR use for each of the following patient populations: pain disorder,

panic disorder, generalized anxiety disorder, substance use disorder, physical therapy/occupa-

tional therapy/Rehabilitation, and Other-not specified.

3.2 Provider perceptions of VR value in clinical practice

Respondents reported their degree of agreement with a variety of statements related to the value

VR brings to their clinical practice. These data are summarized in Table 2. Interestingly, all pro-

viders agreed that VR treatment is a valuable tool in their practice (n = 16, 100%); with 75%

(n = 12) of respondents strongly agreeing with this statement and 25% (n = 4) mildly agreeing.

Additionally, all providers would strongly recommend the use of VR as a treatment tool to

other providers in their field (n = 16, 100%). The vast majority of providers (n = 14, 87.5%)

agree that VR allows for individualized treatment to patients and clients, and 93.75% (n = 15) of

providers perceive their patients as more engaged in treatment involving VR compared to tradi-

tional methods. Additionally, 62.5% (n = 10) of providers reported that using VR has allowed

them to have closer relationships with patients; of these providers, the most commonly cited

therapeutic uses for VR included specific phobia (n = 5), social phobia (n = 5), acute pain/anxi-

ety during medical procedures (n = 5), panic disorder (n = 3), and pain disorder (n = 3).

All providers reported having received positive feedback from patients regarding the use of

VR (n = 16, 100%). Two providers commented on the effectiveness of VR as a pain/distraction

tool, especially with pediatric patients. One provider specifically noted, “VR has been very

helpful as a distraction tool for pediatric oncology patients that are undergoing repeated

trauma such as mediport accessing or anesthesia.” Similarly, the other pediatric provider com-

mented, “We tend to use [VR] as a ‘set it and let the patient enjoy’ tool rather than staying with

the patient. There is a little coaching at first to help them use it but after that, kids are pretty

tech savvy and move through it easily.” Another provider who treats phobias commented that

VR is “more feasible and cheaper for some applications such as airplanes.” Notably, one addi-

tional provider commented on the benefit of using VR as effective tele-rehab during the

COVID-19 pandemic when in-person visits were limited.

In terms of use of VR for diagnostic purposes, 62.5% (n = 10) of providers did not agree that

VR allowed them to more accurately diagnose patients. These providers most commonly used

Fig 1. Provider VR use by percentage with various client/patient populations.

https://doi.org/10.1371/journal.pone.0259364.g001
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VR to treat patients with chronic pain or with acute pain/anxiety during medical procedures.

Among the respondents who did endorse that VR allowed them to diagnose patients more

accurately (n = 6, 37.5%), VR was used for conditions including specific phobia, social phobia,

generalized anxiety disorder, PTSD, panic disorder, pain disorder, and substance use disorder.

While the majority of respondents endorsed that VR applications for therapeutic use are

generally intuitive to use (n = 14, 87.5%), most respondents (n = 11, 68.8%) also endorsed that

using VR in practice has presented more technical issues than traditional treatment. Interest-

ingly, despite this, no respondents reported having received negative feedback from patients

related to general perception of VR as a treatment tool.

Respondents did endorse having received some negative feedback from patients who

received VR treatment in their clinical practice. Regarding negative feedback from patients,

25.0% (n = 4) of respondents reported have received negative feedback relating to VR content

(e.g. unrealistic scenes, grainy display). This feedback was reported by providers who report

using VR for specific phobia (n = 3), social phobia (n = 3), and panic disorder (n = 2).

Additionally, 37.5% (n = 6) of respondents endorsed having received negative feedback

from patients relating to problems with the technology (e.g. cybersickness, discomfort of

equipment). Providers who received this feedback reported using VR to treat specific phobia

(n = 3), social phobia (n = 3), acute pain/anxiety (n = 3), chronic pain (n = 2), generalized anx-

iety disorder (n = 2), panic disorder (n = 2), pain disorder (n = 2) and PTSD (n = 1). One pro-

vider commented that they have received negative feedback related to patient boredom as

their application has limited virtual environments.

Table 2. Provider perceptions of VR value in clinical practice.

Agree Disagree

N (%) N (%)

VR treatment has been a valuable tool in my practice. 16

(100.0)

0 (0.0)

VR allows me to more accurately diagnose clients/patients. 6 (37.5) 10 (62.5)

VR allows me to individualize treatment to various clients/patients. 14 (87.5) 2 (12.5)

My clients/patients seem more engaged in their VR treatment than in traditional methods. 15 (93.8) 1 (6.3)

VR has helped my clients/patients with their progress in treatment compared with similar

methods without VR.

15 (93.8) 1 (6.3)

I have received positive feedback from my clients/patients regarding the use of VR. 16

(100.0)

0 (0.0)

I have received negative feedback from my clients/patients regarding VR and. . .

. . . they have attributed this to a problem with content (unrealistic scenes, grainy display,

etc).

4 (25.0) 12 (75.0)

. . . they have attributed this to a problem with technology (cybersickness, applications are

not intuitive to use, discomfort of equipment, etc).

6 (37.5) 10 (62.5)

. . . they have a problem with the general perception of VR as a treatment tool. 0 (0.0) 16

(100.0)

Using VR has allowed me to have closer relationships to my clients/patients. 10 (62.5) 6 (37.5)

When using VR, I spend more time with clients/patients than I would using other treatment

techniques.

2 (12.5) 14 (87.5)

I often felt rushed when using VR with my clients/patients. 2 (12.5) 14 (87.5)

Using VR in my practice presents more technical issues than I would otherwise experience. 11 (68.8) 5 (31.3)

VR apps for therapeutic use are generally intuitive for me to use. 14 (87.5) 2 (12.5)

VR apps for therapeutic use are generally intuitive for my clients/patients to use. 12 (75.0) 4 (25.0)

I would recommend the use of VR as a treatment tool to other providers in my field. 16

(100.0)

0 (0.0)

https://doi.org/10.1371/journal.pone.0259364.t002
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3.3 Onboarding process

Providers indicated that they had heard of VR as an option through a variety of different avenues,

the most common of which being self-directed research of available literature (n = 6, 35.3%).

Other means of learning about VR included medical conferences (n = 3, 17.7%), websites (n = 2,

11.8%), colleagues in the provider’s same practice (n = 2, 11.8%), colleagues in a different practice

(n = 2, 11.8%), the providers themselves are an inventor/pioneer of VR (n = 2, 11.8%), the provid-

er’s training program (n = 1, 5.9%) and via working directly with VR applications previously

(n = 1, 5.9%). The overwhelming majority of survey respondents reported their colleagues as

being open to using VR as an option for therapy (n = 16, 94.1%). The single respondent who dis-

agreed with this statement reported that their colleagues felt as though too much time and effort

was required to learn how to use VR. They also cited fear that patients would not like VR as a

form of therapy as the reason for their colleagues not being open to using VR.

Less than half of the providers, 41.2% (n = 7), found the transition to using VR in their prac-

tice challenging. Common reasons providers cited as to why the transition was challenging

included that initial cost was a problem (n = 6), the technology was not intuitive to use (n = 4),

training was required (n = 4), and ongoing technical support was not sufficient (n = 4). Addi-

tionally, two providers identified the lack of clinical staffing to administer the VR tool as the

main barrier to more widespread adoption of VR in their clinical setting.

Reasons that the other 58.8% (n = 10) providers cited as to why their transition to VR use

was not challenging included: feeling that their clients/patients were willing to participate

(n = 8), technology was intuitive to use (n = 6), their clients/patients felt safe using VR technol-

ogy (n = 6), clients/patients had positive feedback regarding content (n = 6), and VR placed no

strain on their client/patient-provider relationship (n = 6).

3.4 Training

Regarding training about the application of VR content in psychiatric/medical treatment (i.e.

how to use the virtual spaces in a clinical setting to provide treatment), 52.9% (n = 9) of

respondents reported having received training. The greatest percentage of these providers

worked directly with or as researchers to create the training (n = 4, 44.4%). Other providers

reported having performed self-directed research (n = 3, 33.3%), received clinical supervision

(n = 1, 11.1%), or taken a course (n = 1, 11.1%). Length of formal training included less than

half a day (n = 1, 16.7%), half to a full day (n = 1, 16.7%), and more than a full day (n = 4,

66.7%). Of those who received training regarding VR content, the most common VR applica-

tions used included Psious (n = 3) and Virtually Better (n = 2); by contrast, of those providers

who reported not having received training on VR content, the most common application was

KindVR (n = 2). All the providers who received training on the VR content found the training

to be beneficial. Of those 47.1% (n = 8) who did not receive training on the VR content, six

providers (n = 6, 75%) reported that training would have been beneficial.

With regards to training in use of VR as a therapeutic tool, 88.2% (n = 15) of providers

reported having received training about how to use their VR platform (i.e. how to navigate the

application), with the majority of providers receiving training in person (n = 9, 60%). Other

providers reported having received online live training (n = 2, 13.3%), completed self-directed

research (n = 2, 13.3%), or received written (n = 1, 6.7%) or pre-recorded (n = 1, 6.7%) training

to be completed individually. Length of formal training ranged from less than half a day (n = 6,

46.2%), half to a full day (n = 1, 7.7%) and longer than a full day (n = 6, 46.2%). All providers

who reported having received training reported having found the training to be beneficial. Of

the two providers (n = 2, 11.8%) who did not receive training, one provider felt training would

have been beneficial.

PLOS ONE Provider experiences of virtual reality in clinical treatment

PLOS ONE | https://doi.org/10.1371/journal.pone.0259364 October 29, 2021 8 / 14

https://doi.org/10.1371/journal.pone.0259364


Prior to using VR in their practice, 58.8% (n = 10) of providers reported prior experience

with VR while 41.2% (n = 7) did not. Upon starting to use VR in their practice, 47.1% (n = 8)

of respondents reported feeling completely comfortable with the technology, and 17.7%

(n = 3) reported feeling slightly comfortable. However, 11.8% (n = 2) reported feeling slightly

uncomfortable and 23.5% (n = 4) reported that they did not feel at all comfortable. Comparing

the trained and untrained groups via two proportion z-tests, there was no significant difference

in comfort level upon starting to use VR in practice (p = 0.5058), the value that providers

believed VR brought to their practice (p = 0.551), or whether providers would recommend VR

to others (p = 0.551), though sample groups were fairly small.

3.5 Billing

Regarding reimbursement for VR, only 17.6% (n = 3) of providers report billing their patient’s

insurance. Of those who bill their patient’s insurance, only one provider reported being able to

bill at an enhanced rate (i.e. a higher rate for sessions that include VR compared to similar ses-

sions without VR). Of those who do not bill their patient’s insurance, the majority (n = 10,

71.4%) of providers reported that VR is not billable in their practice. Other providers (n = 4,

28.6%) were unsure of billing, including one provider who does not bill insurance directly and

another whose clinical VR use is part of a research study.

4 Discussion

The majority of survey respondents practice outpatient medicine in an academic institution

and use VR for the treatment of acute pain and/or anxiety related to medical procedures. The

results obtained from this study align with previous research, showing that VR is well-received

by patients and providers alike. The majority of providers see VR as a valuable tool for their

practice that allows for increased patient engagement, treatment individualization, and patient

progress towards treatment goal. The slight majority of providers did not find transition to VR

use difficult. Those who did commonly cited cost as a barrier, which may be attributed to pro-

viders not being able to bill for this service. Most providers received training on their platform

which they found beneficial. These findings may augment standardization of VR as a treat-

ment tool in psychiatry and pain management.

4.1 Key findings

The first main section of the questionnaire, ‘VR Use Statistics,’ demonstrates that most survey

respondents work in an academic institution with outpatient populations. The majority have

been using VR for over 3 years in their clinical practice and spend less than 10% of their clini-

cal time using VR.

The second main section of the questionnaire is ‘VR Value in Practice.’ This section high-

lights that while VR is a newly emerging tool in the medical field, providers currently using

VR technology find it beneficial to their clinical practice. The majority of providers surveyed

believe that VR helps their clients/patients progress in treatment compared to similar therapy

without VR. These subjective findings corroborate previous studies that have shown the effec-

tiveness of VR in treatment of phobias [4, 11, 12, 26–28], anxiety [5, 6, 10, 13, 20, 29], PTSD [2,

7, 14], addictions [8, 30, 31], and pain management [2, 3, 15, 16, 18, 32].

Other studies [22, 25, 33–35] have documented that providers have concerns inherent to

both the VR technology itself as well related to their patients’ response to VR use. Several stud-

ies found that clinicians were hesitant to use VR due to foreseen issues related to technology

(cybersickness, discomfort of headset, etc.), content (unrealistic scenes, grainy display, etc.),

and patient perceptions of VR [1, 35, 36]. The present study demonstrates many of these
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patient-centered concerns to be unfounded. A minority of providers received negative feed-

back from patients concerned about technology or content. No providers received negative

feedback from patients related to poor perceptions of VR as a treatment tool. Additionally,

other studies found some clinicians were hesitant to adopt VR due to fear surrounding detri-

mental effects on their therapeutic relationships with clients/patients [25, 33, 36]. However,

the current study shows that 58% of providers find that in reality, VR allows them to have

closer relationships with clients/patients. Furthermore, only 12% of providers felt rushed when

using VR with clients/patients. This discordance between hypothetical concerns and actual

experience may suggest anxiety related to VR use stems from unfamiliarity with new technol-

ogy and hesitancy to change current clinical practices rather than intrinsic problems with VR

use itself.

The third main section of the questionnaire is titled ‘Onboarding VR in Practice’. Despite

previous studies which emphasize non-VR-using providers’ perceptions of difficulty sur-

rounding VR implementation [19, 22, 24, 25, 33], this study finds that the majority of the pro-

viders did not find the transition to VR use challenging. Of the minority who did find the

transition to be a challenge, initial cost was the most cited issue. This finding aligns with cur-

rent research demonstrating cost as the most commonly referenced barrier to VR implementa-

tion [19, 25, 33]. Additional obstacles to VR clinical implementation cited by providers

include the associated learning curve and sufficiently staffing the clinic. In relation to training

and onboarding, previous research found that many providers had concerns related to lack of

training and potential technical difficulties [19, 24, 25, 33]. The present study demonstrates

that the majority of providers received training on the VR platform, and approximately half of

the providers received training on the VR content. Those providers found training to be bene-

ficial. Additionally, the majority of providers found VR applications to be intuitive to use for

both themselves and their clients/patients. The discrepancy between these positive findings

and the previous research highlighting concerns related to the technical aspects of VR suggest

that the quality and frequency of training has likely improved. These results are encouraging,

as more robustly developed training may eliminate many providers’ technical concerns.

The fourth main section of the questionnaire, ‘Billing/reimbursement of VR in practice,’

shows that the majority of providers are unable to bill for their VR use. The barrier of cost

stated above may be eliminated once VR is accepted as a billable service, and thus cost can be

attenuated.

The fifth main section of the questionnaire, ‘Clinical Use of VR in Practice,’ found that the

majority of providers report using VR to treat more than one patient population, most com-

monly those experiencing acute pain or anxiety during medical procedures. Some participants

reported that they were not currently using VR, but in the future would like to use VR, with

various other client/patient populations including chronic pain secondary to an underlying

medical condition and acute pain/anxiety during medical procedures.

4.2 Limitations

Given that the authors created the VR survey for the purposes of this study, reliability and

validity could not be determined. Due to the limited time frame under which the study was

conducted as well as the small cohort of providers currently using VR in clinical practice, a

small number of surveys were collected. Only 22 surveys were obtained; thus, the sample size

may not be indicative of the population as a whole. With such a low response rate, the possibil-

ity of sampling bias must be considered. Providers were selected via online presence on VR

application websites, news articles and research papers. These providers, especially those who

chose to be included on application websites, more likely had a positive experience using VR.
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Using only this population may have introduced sampling bias, increasing the positive

responses compared to the general population of providers using VR with their patients. Addi-

tionally, the subset of academic providers identified through involvement in research may col-

lectively have a different view of therapeutic use of VR than the general population of

providers.

Finally, contacted providers were asked to forward the survey to any colleagues using VR in

their clinical practice. It is unknown how many responses were generated through this method

as survey responses were anonymous. However, it is possible that a portion of the 22 responses

may not have been from the original selected pool of VR users, but instead referrals.

4.3 Future directions

While this small survey suggests that providers overwhelmingly perceive benefit from VR

usage in their clinical practice, there remain perceived and real obstacles to the implementa-

tion of VR. A larger, randomized controlled trial (RCT) of VR usage in clinical practice could

be beneficial in determining and addressing barriers to VR usage. This qualitative study is a

snapshot of user experience of VR technology in therapy, and we suggest future research

examining VR use over time such as the aforementioned RCT. In addition, focus groups com-

prising providers both currently using and not using VR clinically may further elucidate rea-

sons for limited VR clinical implementation and allow providers using VR to share positive

experiences with their peers. Petitioning insurance companies to allow billing for VR, includ-

ing at enhanced rates of service, will also be key in ensuring optimal adoption of this

technology.

Future research should also focus on identifying clinical subpopulations for which VR may

be particularly effective. Most providers in the present study reported only using VR with a

minority of their patient population. From this observation arises the question of whether

there exists certain patient or illness characteristics that predict a stronger or weaker response

to VR treatment. Outcomes from these studies could provide better direction for providers

interested in integrating VR into their clinical practice. Given that training was identified as

beneficial to all providers, research should further explore the types of training offered to pro-

viders and their effectiveness.

Additionally, future work should focus on further development of VR usage in telemedi-

cine. As one provider commented, VR was extremely beneficial during the COVID-19 pan-

demic when in-person visits were limited. To date, little research has been directed towards

this usage of VR delivered remotely or via telehealth. As virtual healthcare visits become more

common, this application of VR could prove extremely valuable.

5 Final conclusions

The current study demonstrates that VR as a treatment adjunct is generally well-received by

patients and providers, allowing increased patient engagement and treatment individualiza-

tion. These findings corroborate previous research. While many perceived barriers to imple-

menting VR do not hold true in practice, associated costs are commonly identified as an

impediment. Offering VR training for providers also mitigates many of their technical con-

cerns. These findings are clinically relevant because the experiences of providers currently

using VR will guide new providers through obstacles encountered during the onboarding pro-

cess. Disseminating this knowledge among colleagues will propel VR forward as a standard-

ized treatment in psychiatric therapy.
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