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Abstract

Anxiety disorders are a significant cause of disability globally, yet only one in ten sufferers
receives adequate quality treatment. Exposure-based therapies are effective in reducing symptoms
associated with a number of anxiety disorders. However, few therapists use exposure techniques to
treat these conditions, even when they are adequately trained in them, often because of concerns
about provoking distress, drop out, logistical barriers, and other concerns. Virtual reality exposure
therapy (VRET) can address many of these concerns, and a large body of research decisively
shows that VRET is as efficacious for treating these conditions as in vivo exposures. Yet, use of
VRET remains low. In this article, we discuss several factors we believe are contributing to low
VRET adoption among therapists and raise potential solutions to address them. We consider steps
that VR experience developers and researchers might take, such as leading studies of VRET’s
real-world effectiveness and treatment optimization trials and continuing to improve the fit of
platforms with clinicians’” workflows. We also discuss steps to address therapist reservations using
aligned implementation strategies, as well as barriers for clinics, and the roles that professional
organizations and payers could have in improving care by encouraging adoption of VRET.
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Introduction

Anxiety disorders are among the most common mental health disorders worldwide (Lépine,
2002; Michael et al., 2007) and are a significant source of health burden as the sixth leading
cause of disability globally (Baxter et al., 2014). These disorders are also very responsive

to available treatments (Barlow & Lehman, 1996; Bystritsky, 2006). Yet, less than a third

of those suffering with anxiety disorders receive any treatment, and less than 10% receive
treatment that could be considered of adequate quality (Alonso et al., 2018). Innovative ways
of improving anxiety disorder treatment, access, and quality are clearly needed.

Psychotherapy is one of the most effective and durable treatment options available for
almost all types of anxiety disorders (Bystritsky, 2006; Cuijpers et al., 2013). In turn,
nearly all of the most effective approaches to psychotherapy across anxiety disorders
involve some degree of exposure (Chorpita & Daleiden, 2009; Gunter & Whittal, 2010),
and these exposures are likely responsible for much of the clinical benefit conferred by
these treatments (Gould et al., 1997; Woody & Ollendick, 2006). Exposure techniques call
for individuals to gradually confront fear-provoking stimuli to acquire new safety learning
that contradicts their anxious beliefs about the dangerousness and intolerability of feared
situations (Abramowitz et al., 2019; Craske et al., 2014; Rauch et al., 2012). Given the
strong evidence base for exposure as an essential element of evidence-based practices
(EBPs) for anxiety disorders, there have long been calls to prioritize the dissemination of
exposure-based techniques in typical practice (McHugh & Barlow, 2010). Unfortunately,
exposure-based treatments remain highly underutilized in typical practice. A survey of
doctoral-level psychologists found that only 17% had used exposure techniques to treat
patients with PTSD, despite up to 27% having been trained in using these techniques
(Becker et al., 2004). Another study of doctoral and masters-level clinicians who provided
outpatient psychotherapy for children with anxiety disorders showed that fewer than 5% of
therapists had used exposure techniques to treat specific phobia (Whiteside et al., 2016).
Past studies show that lack of training (Becker et al., 2004) and negative attitudes and
beliefs about exposure-based therapies likely contribute to low use (e.g., that exposure
therapies are dangerous or intolerable for patients, or that it is unethical; Pittig et al., 2019).
Dissemination research has also consistently shown that, even with effective training, it is
difficult to encourage therapists to adopt new techniques in general (Carroll, 2012; Edmunds
et al., 2013). However, practical barriers are also a common reason for not using exposure
techniques (Deacon & Farrell, 2013). For example, therapists who agreed that the planning
and logistics of in vivo exposures took too much time and that they did not have access

to feared places/situations were less likely to use exposure (Pittig et al., 2019). The time
and effort involved in selecting, structuring, and replicating some feared situations could
be especially challenging barriers, as well, particularly among newly trained therapists.
Providing some exposures through virtual reality (VR) could help overcome some of these
practical barriers, but a number of unique barriers have also limited its adoption to date.

Researchers have been exploring the use of VR systems to help conduct exposures in
anxiety disorder treatment since the mid-1990s (Opdyke et al., 1995). VR refers to a
computer-generated experience that provides an extensive, immersive, and vivid illusion
of reality to human users (Slater & Wilbur, 1997). It creates this illusion by enabling
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users to experience an environment as naturally as they would in the real world, and

by providing realistic feedback across as many senses as possible as they do so (e.g.,
stereoscopic vision, adjusting the visual display in response to natural head movements,
stereo sound, haptic feedback; Penn & Hout, 2018). The combination of multiple sensory
inputs creates an illusion of presencein users, or a convincing sense that they are physically
present in the digital environment (Riva et al., 2003). Exposures presented in VR generally
involve gradually introducing the feared situation, place, or object to the user in the digital
environment in a manner consistent with real-life, in-vivo exposures (Bush, 2008).

Meta-analyses have shown that VVR-assisted exposure therapy (VRET) is as effective as

in vivo exposures for specific phobias and has large effects versus waitlist and placebo
conditions (Carl et al., 2019). Others have shown that treatments delivered through VR are
as effective as Prolonged Exposure and other “active treatments” for posttraumatic stress
disorder (PTSD), with large effects versus “inactive” control groups (Deng et al., 2019).
Further, one meta-analysis showed that VRET is as effective as in vivo exposures for social
anxiety at follow-ups collected soon after intervention, and that VRET again had very
large effects versus waitlist controls (Horigome et al., 2020; Morina et al., 2023). Taken
together, there is ample evidence that the effects of VR-delivered treatment generalize to
improvement in symptoms across many anxiety disorders in real life (Deng et al., 2019;
Morina et al., 2015) and that, for most, VRET use generally reduces symptoms about as
much as in vivo exposure. We provide a summary of these effects in Table 1.

In our view, one of the most promising attributes of VRET is its potential to easily

access certain feared stimuli and scenarios that are too difficult, costly, dangerous, or even
impossible to re-create through in vivo exposures (e.g., combat, terrorism, flying; Mozgai
etal., 2021). Whereas the most seasoned exposure therapists may have a more established
repertoire of in vivo exposures they can easily use in many situations, VRET could be
particularly helpful for overcoming these barriers among newer therapists, therapists less
experienced in anxiety treatment, or therapists who are ambivalent about using exposure.
VRET can simplify the task of planning and delivering exposures by curating a wide variety
of feared stimuli or situations for therapists. It can allow therapists to control the timing
and intensity of exposures and adjust them based on patients’ progress or reactions (e.g.,
increasing or decreasing the intensity as needed) or to address unique fears (e.g., sitting in
a middle seat on a flight). VRET could also enable therapists to deliver exposures more
consistently and in ways that are optimally aligned with evidence-based protocols or that
are associated with greater clinical benefit, such as delivering more intense exposures for a
more prolonged period (Abramowitz et al., 2019). VRET could be a useful tool for helping
patients engage in exposures outside of treatment as well, which is an essential component
of treatment for promoting exposure skill generalization that patients often struggle to do
independently. For these reasons, we believe that much of the promise of VRET is in
providing therapists a tool that they can use to complement other approaches to exposure
(in vivo, imaginal) that can encourage the use of exposure therapy even for feared objects/
situations that have traditionally been challenging or impractical to replicate.

Until the last few years, one of the biggest barriers to the use of VR in psychotherapy
was the absence of high quality, affordable, and practical VR hardware systems. However,
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VR technology has advanced considerably in the last few years with several such systems
entering the market. For example, Oculus Quest (Meta, Menlo Park, CA, $299-399) is

a family of stand-alone head-mounted display (HMD) VR systems that do not require a
tethered connection to a computer to use and that allow users to engage in experiences

in either a custom “play” area (minimum recommended size is 6.5 ft. by 6.5 ft, per
manufacturer) or in a stationary seated position. Unlike systems before it, which required
active connections to computers and use of base stations that needed to be mounted in

a specific room, platforms like the Quest enable VR use in places with limited space.
Controllers also enable manipulation of objects in the virtual environment, and the system’s
display can be broadcast to any TV or monitor with a wifi casting device (e.g., Google Cast)
for observation. The Pico G2 and Neo (Pico Immersive Pte. Ltd., owned by ByteDance,
Ltd., China) series HMDs have similar features as the Quest family, but are focused
primarily on enterprise use and are priced slightly higher. However, both of these systems
have enterprise versions, which offer developers a higher level of security and efficiency,
although it is not yet clear whether either will pursue accreditations that would assure
customers that they can securely handle health data (e.g., HITRUST; Microsoft, 2023). HTC
VIVE (High Tech Computer (HTC) Corporation, Taiwan) also released an ultra-lightweight
HMD in 2021 that is under 7 ounces and have a form similar to eyeglasses. However,

this system must be tethered to an Android smartphone to work, which is also used as the
platform’s controller.

With research coalescing around the effectiveness of VRET and technological barriers
plummeting, why are so few therapists using it in practice? In this paper, we discuss

key issues that could be impeding the uptake of VRET for anxiety treatment with the

hope this creates a roadmap for future research exploring these hypotheses and further
informs the development of strategies to encourage implementation and adoption of these
treatments. Although others have discussed several key issues in this area (Boeldt et al.,
2019), we believe a number of additional factors and potential solutions are relevant to

the conversation. The sections below discuss barriers in the following areas: VR software
products and research, clinicians and training, professional organizations, clinics, and cost.
This article is not intended to be a systematic or exhaustive review. Rather, it is intended to
identify and discuss important factors and considerations that could be the focus of future
work. Similarly, while a growing literature has begun to evaluate whether some of the
potential solutions we raise are indeed effective in addressing the barriers we discuss, these
findings are complex and nuanced. Examining them in detail is beyond the scope of this
manuscript.

Product Developers and Researchers

A handful of companies have developed platforms that enable therapists to select from
libraries of potential scenarios and environments to use in exposure therapy. Some of these
platforms have dashboards that allow therapists to select specific exposure scenarios, toggle
their intensity and timing, and select whether specific stimuli occur if they are relevant

to a given patients’ anxiety (e.g., whether a plane experiences turbulence). Several allow
therapists to collect subjective ratings of anxiety from users during each experience and
display these scores on a timeline of each exposure, and track users’ eye-movements,
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enabling therapists to monitor whether patients may be trying to avoid engaging with feared
stimuli within experiences (e.g., by looking at other things). These features are intended

to make the platforms easy for therapists to use in practice and to provide easy access to
tools to monitor patients’ progress and adjust exposures to maximize their effectiveness.
Although a few basic usability studies of the therapist interfaces of some platforms have
been published (Brander et al., 2021; Brinkman et al., 2010; Gunawan et al., 2004; Helle

et al., 2022), very little information is available about how well these platforms fare on
important clinician implementation outcomes, like whether therapists find these platforms
easy to navigate, personalize, and deploy /n-session with clients, and whether they /ike
these tools and actually use them when they are available. Focused studies on questions like
these could help developers continue to improve the fit of their platforms with therapists’
workflows, identify further improvements and areas of personalization that may be helpful,
and help persuade clinics and other healthcare organizations that VRET protocols are worth
the investment. Ample evidence suggests that conducting iterative tests with users to inform
system design and improvement throughout the product’s lifecycle can make them more
effective and appealing (Landauer, 1997).

Additional evidence-based guidance about how VRET can be effectively integrated into
exposure-based treatments could promote further uptake, as well. Although the number,
sequence, timing, and duration of in vivo/imaginal exposures is relatively established for
many exposure-based treatments, evidence-based guidance about how therapists might
incorporate VR-assisted exposures into their practices, including as a compliment to other
exposure methods, is more limited. Clinical trials comparing VRET to in-vivo exposures
provide a general sense of the number of sessions that are likely to achieve a similar degree
of benefit as /n vivo exposures (i.e., the average total number of sessions in trials comparing
VRET to in vivo exposures was nine in Carl et al., 2019). Exploring several other important
questions relevant to VRET’s use in practice could help provide additional guidance for
therapists about how to incorporate VR in ways that achieve similar benefits for patients as
traditional exposure-based treatments. For example, is each VR-assisted exposure equivalent
to in vivo exposures of the same duration? Is it more beneficial to introduce exposure
concepts using VR before graduating to in vivo exposures or vice versa? Several excellent
books and manuals are available that describe how therapists might use VR with their
patients, including detailed case examples, session descriptions, and checklists (Leaman et
al., 2013; McMahon & Boeldt, 2021; Rothbaum et al., 1999). Although these resources

are incredibly valuable, additional research exploring practical questions like these could
further strengthen therapist’s confidence in many everyday decisions about using VR with
clients. As these guides recommend, carefully tracking patient outcomes within and across
exposures and sessions can also help therapists make judgements about when and how to
use VR based on the responses of individual patients. However, developing a clearer sense
of an optimal protocol in practice could help therapists set reasonable expectations for
treatment and increase treatment efficiency by reducing some uncertainty. Some evidence
has suggested that therapists may have more positive views about evidence-based practices
that clearly specify what content should be delivered in each session and in what order
(Barnett et al., 2017), although other authors suggest training therapists in general principles
over specific techniques or manuals (Abramowitz, 2006; Miller et al., 2004). In either case,
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therapists will vary from existing standards for a variety of valid reasons, but additional
research to develop a clearer understanding of what exposures to deliver, when, length of
exposure for each condition, how to incorporate VRET alongside /7 vivo and other exposure
techniques, and other practical questions, could help encourage further uptake of VRET.

Another limitation is that, while the evidence of VRET’s efficacy in research settings is

now strong, fewer studies are available on VRET’s effectiveness in real world settings.
“Voltage drop,” or the tendency for the expected benefits of a treatment for a given patient to
decrease as the treatment is applied to increasingly complex settings and diverse patients, is
a well-established phenomenon in psychotherapy (Chambers et al., 2013). “Program drift,”
which involves a tendency for a treatment to show more limited benefits as therapists deliver
it in the real world and deviate from its essential components, is also frequently a challenge
to real-world delivery of standardized treatments (Chambers et al., 2013; Waller & Turner,
2016). Demonstrating that VRET improves outcomes among more heterogenous samples of
patients as they receive care from different providers with varying levels of training in the
complex environments of operating mental health clinics is critical for establishing VRET’s
potential impact on the health and well-being of real patients. Overall, this landscape
suggests that product developers and researchers could encourage further adoption of VR-
assisted psychotherapies by continuing to incorporate enhancements that improve the fit

of available software platforms with therapists’ workflows, and by facilitating research to
identify specific principles or protocols for VRET use, address therapist implementation
issues, and examine VRET’s real-world effectiveness.

Finally, a related barrier that researchers and product developers may need to address
involves determining how VR-assisted therapies can be delivered in the context of
telemedicine. The COVID19 pandemic accelerated the use of telemedicine to deliver
psychotherapy for many therapist and patients (Betancourt et al., 2020), and although

many therapists have now returned to providing at least some care face-to-face, use

of telemedicine remains high (Palma, 2021; Shklarski et al., 2021). Using VRET in
psychotherapy delivered entirely via telemedicine would be challenging, given that most
VRET products were developed specifically for use in face-to-face contexts where therapists
can easily orient patients to VR, provide guidance as they are using it, and adjust the
experience as needed while patients are using it. One existing guide to VRET similarly
suggests that delivering VRET via telehealth is generally possible, but adds that it is

mostly feasible with clients who already own the same requisite hardware systems and
notes that not all software platforms enable remote delivery (McMahon & Boeldt, 2021).
The authors additionally emphasize the benefits of delivering VRET in-person. We believe
is likely that care will increasingly be delivered via a mixture of telemedicine-based and
face-to-face sessions (a “hybrid” approach), rather than exclusively one or the other (Uscher-
Pines et al., 2020). If so, this would allow therapists the opportunity to orient patients to
VR and help them practice using it in face-to-face sessions. Clinics and therapists could
then explore whether it is feasible to loan VR hardware systems to patients for use in
subsequent sessions conducted over videoconference. Other approaches could potentially
involve delivering a// psychotherapy sessions in VR, rather than using videoconferencing,
as some are exploring (Businesswire, 2021; Usmani et al., 2022). Regardless of the specific
approach used, therapists will need specific guidance on best practices for delivering VRET
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in the context of telemedicine. Although some companies have begun to offer cursory advice
for therapists in this regard, dedicated research should explore the most promising ways

of delivering VRET via telemedicine that best promote patient adherence and preserve

the effectiveness of the techniques involved. At least some of the proposed solutions to
delivering VRET via telemedicine so far also raise at least some additional barriers, such

as increased costs and logistics related to managing, loaning, and recovering hardware
systems for multiple patients at a time. If telemedicine continues to be a popular mode for
delivering psychotherapy into the future, research dedicated to understanding these unique
barriers, developing strategies to address them, and evaluating the effectiveness of these
strategies will be needed. It is important to note, however, that the challenges to adjusting
to telemedicine are not unique to VRET; telemedicine also presents unique and shared
challenges for the delivery of in vivo exposure techniques, as well, although there is a much
larger body of literature available on this topic (Gros et al., 2013).

Therapists and Training

As previously noted, many important therapist factors hindering the adoption of VR involve
concerns and practical barriers to using empirically supported treatments or exposure
techniques more generally. However, other therapist barriers are likely unique to VR.
Hesitation about their capacity to effectively and smoothly use new technologies in general
(Feijt et al., 2018; Muir et al., 2020) and VR systems specifically (Glegg et al., 2013) may
contribute to low adoption of VR. Skepticism about its realism and efficacy is likely to play
an important role, as well (Lindner et al., 2019). There is some evidence that therapist’s
general attitudes toward VR may improve somewhat after trying VRET (Rimer et al., 2021).
Interactive trainings that involve demonstrations and two-way communication, whether
delivered face-to-face or remotely, should presumably increase therapists’ confidence with
VR, especially relative to manuals and other passive training materials (Gallo & Barlow,
2012). While this might encourage VR use among counselors with reservations related to
the technology (e.g., low confidence in their ability to use it, skepticism about its realism), it
would not necessarily address reservations about exposure techniques themselves. Research
has begun to explore optimal ways of providing training and changing therapist attitudes
about both exposure therapy and VR (Farrell et al., 2016; Frank et al., 2020), but conducting
demonstrations to give therapists first-hand experience with VR and countering specific
negative attitudes about VR could be promising strategies for encouraging more adoption.

Another important therapist factor that likely contributes to underutilization is that
psychotherapy as a field is slow to adopt innovations in general. Although the gap between
research and practice is well-known in many areas of healthcare, the divide between
scientifically-established best practices and the care being delivered in community settings
seems to be uniquely wide in psychotherapy (Marinelli-Casey et al., 2002; Miller et al.,
2006). Despite clear evidence of the benefits of adopting evidence-based practices for
patients (Cukrowicz et al., 2011; Weisz et al., 2006), many therapists instead opt to rely
primarily on their clinical judgement (e.g., Stewart & Chambless, 2007; Von Ranson et al.,
2013). Similarly, in a 2014 study of Canadian psychologists, only 12% reported monitoring
their patients’ progress while in psychotherapy (lonita & Fitzpatrick, 2014), even though
meta-analyses have clearly established the value of outcome measurement in improving care
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(de Jong et al., 2021; Lambert et al., 2018). Again, negative attitudes about evidence-based
practices in general could play an important role (Aarons, 2004). One study reported that
therapists were hesitant to adopt innovations like empirically supported treatments (ESTS)
because they believed they lacked warmth and humanity, they did not have sufficient
training, and because of the cost of materials (e.g., manuals, assessments; Pagoto et al.,
2007). Many of the same attitudes could also apply to VVR-assisted treatments. Despite this
overall slow rate of diffusion, other research has found that therapists were more likely

to adopt new treatment approaches when a significant mentor championed it with them
(Cook et al., 2009), suggesting that training influential practitioners in VVR-assisted therapies
who, in turn, provide training to their colleagues could be one strategy to improve adoption
(Moore et al., 2004; Yarber et al., 2015). Additionally, almost half of therapists in this
study reported being more likely to use a new treatment if they had been trained on it
while in graduate school (Cook et al., 2009), so incorporating VR-assisted therapies into
both core curriculum and experiential learning experiences (e.g., departmental clinics) in
graduate clinical training programs could translate into more widespread use of VR once
these clinicians begin practicing independently (Chung et al., 2022).

Clinics and workplaces also play an important role in facilitating or hindering adoption of
VR-assisted psychotherapy for anxiety disorders. Research has affirmed the importance of
organizational factors in determining therapists’ use of specific treatment approaches and
techniques (Aarons et al., 2012; Beidas et al., 2015; Glisson, Landsverk, et al., 2008). For
example, the proficiency of the clinicians that make up an organization, the rigidity of the
culture of the organization and specific departments (e.g., information technology), and the
organization’s resistance to change have been shown to affect the adoption and sustainability
of new psychotherapies and programs (Glisson, Schoenwald, et al., 2008; Patterson et al.,
2013). However, healthcare organizations that are ‘fast movers’ in terms of adopting new
innovations could realize more revenue growth than those who are slower to adopt (Harvard
Business Review, 2014). This may be partly due to these organizations attracting new
patients explicitly seeking these care innovations (Accenture, 2013).

Beyond cost, one of the largest barriers to adoption of new technologies in mental health
clinics generally has been concerns about confidentiality and data security. For example, one
study showed that, after one clinic adopted an electronic health record system (EHR), nearly
two-thirds of its clinicians were unwilling to record confidential information in it because of
these concerns (Salomon et al., 2010). Similarly, 90% of psychologists expressed concerns
about confidentiality when considering whether to use telehealth (Perle et al., 2014). Yet,
today, these technologies are routine in many clinics. While a variety of factors have played
arole in this shift (e.g., legislation, a global pandemic), achieving this level of penetration
required clinics to address both real and perceived concerns about confidentiality and data
security. For many, addressing these challenges has likely involved a mix of doing due
diligence to source platforms that are compliant with various security standards and laws,
educating staff clinicians about security controls, and changing the organizational culture to
accept some degree of risk in order to better serve patients and meet their expectations (Ash
& Bates, 2005).
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Similar issues will need to be addressed for VR to realize more adoption, as well. For
example, some VR platforms lack security accreditations or guidance despite prompting
therapists to enter personally identifiable information (PI1) about patients to help monitor
their progress within the platform. Although entering this information is not required to use
most platforms, it is likely that therapists may enter PIl anyway simply because the platform
allows it (even if they are explicitly instructed not to), posing a real but avoidable risk. As
such, the lack of clarity around these concerns is likely a significant, real barrier to more
widespread adoption among clinics and behavioral healthcare organizations. Another similar
challenge that is unique to VR is low trust in the parent companies of some of the most
popular VR hardware systems (e.g., Meta for the Oculus Quest system, and ByteDance

for the Pico G2 system, which is a Chinese company that also owns TikTok). Although

it is possible for clinics to navigate these issues in order to provide VR services, doing

so is complicated and burdensome. Developers can assist by providing clearer guidance to
therapists and clinics. Clinics who have successfully implemented VR could also provide
instructive lessons for others about the most promising ways to manage these issues.

Professional Organizations

Today, the available evidence supporting VR’s use for particular anxiety disorders, including
specific phobia, PTSD, and social phobia, is strong. Meta-analyses have evaluated the
effects of VR-assisted therapy versus in-vivo therapy and waitlist controls for each of these
conditions (see Table 1). Across all conditions, these meta-analyses found that multiple
randomized controlled trials showed that VR-assisted therapy significantly outperformed
waitlist controls and was roughly equivalent to in vivo treatments. Using established criteria
for determining the level of evidence supporting a given treatment (Southam-Gerow &
Prinstein, 2014), we believe these studies demonstrate that VR-assisted treatments for these
conditions should meet the criteria of a well-established treatment.

Treatment guidelines published by professional associations of therapists and other

interest groups help therapists decide which treatments to deliver and can guide patients

in requesting specific treatments when seeking services. These guidelines summarize

the existing scientific evidence on available treatments for a given condition, make
recommendations about which treatment approaches might provide the most benefit for
patients, and provide guidance about the best ways to deliver them (Steinberg et al., 2011).
Despite their strong endorsement of in vivo exposure techniques, however, we are not aware
of any organization or clinical practice guideline that has explicitly recommended using VR
in psychotherapy for anxiety disorders, despite the robust evidence of efficacy. For example,
in the American Psychological Association (APA) Society of Clinical Psychology (APA
Division 12) guidelines on effective treatments for specific phobias, exposure therapies are
described as having “strong research support,” while VRET is described as needing “more
studies ... in order to demonstrate its efficacy for a broader range of phobia subtypes”

(APA Division 12, 2018). The Anxiety Disorders Association of Canada’s (ADAC) clinical
practice guidelines for management of anxiety disorders, published in 2014, provides
similarly tepid recommendations, suggesting that VRET “can be effective” for specific
phobias (Katzman et al., 2014). Others do not mention VR at all (Anxiety & Depression
Association of America, 2015; Department of Veterans Affairs & Department of Defense,
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2017). Clinical practice guidelines have limitations (Courtois & Brown, 2019; Silver &
Levant, 2019), but they are undoubtedly important in shaping the practices of therapists and
conferring legitimacy to promising new treatments. As such, given that evidence supporting
VR appears to meet the standard of a “well established” approach, we believe treatment
guidelines for relevant anxiety disorders should be revised to include stronger support for the
use of VR as an adjunct to exposure-based therapies. Doing so could be another important
step that promotes uptake among clinicians.

Cost and Revenue Strategies

Taking the steps discussed in previous sections would help ensure that VR-assisted
psychotherapy platforms are easier for therapists to use, and that they are aware of these
platforms, have the tools to deliver them confidently, and trust that they can help patients,
even in real-world conditions. However, the cost of purchasing VR hardware, licensing

a software platform, and accessing ongoing training, maintenance, and support continues
to be a key barrier to wider adoption (Chung et al., 2022; Lindner et al., 2019; Wray &
Emery, 2022). Although the price of VR hardware has declined considerably in the last
several years, the cost of purchasing or licensing software that enables the delivery of
exposures ranges anywhere from $3,000 for a single-user perpetual license for a specific
class of experiences (e.g., anxiety disorders) to $3,600 for an annual subscription that
enables access to a variety of types of experiences. Discussing all possible strategies for
addressing this barrier is beyond the scope of both this commentary (and our expertise),

but the changing landscape of digital health products and healthcare payment models more
generally raises some innovative possibilities for addressing cost barriers. At present, the
primary revenue model for most VR-assisted psychotherapy products involves direct sales to
therapists and clinics, either as a monthly subscription or a perpetual license. This approach
is reasonable, given that it bears some similarity to revenue models that are used for
medical devices. That is, like medical devices, VR-assisted psychotherapy is a technology
that is intended for use within an existing billable service (i.e., psychotherapy sessions)

to enhance the effectiveness of the service. Operating on a sale of product or licensing
model allows healthcare organizations and clinicians to evaluate the potential value of the
product, and if supportive, license it or purchase it outright (Ventola, 2008). In behavioral
healthcare, one general challenge is that budgets for clinical tools, like assessments and
intervention supports (e.g., VR), can be quite limited relative to other disciplines that

are more accustomed to these expenses (e.g., optometry, dermatology). However, another
challenge is that the most effective path to helping providers recoup the costs of VR is

not yet clear. We believe identifying strategies to help providers successfully recover these
costs is essential to realizing higher rates of adoption. A variety of paths could help achieve
this and may be worth exploring, including strategies that help providers charge higher fees
for VR-enhanced services, attract more patients, or eventually, receive quality incentives.
First, although there are no specific billing codes available for VR-assisted psychotherapy,
some VR companies have partnered with consultants to train providers who subscribe to
their platform about billing strategies that could help them increase the amounts they are
reimbursed for providing VR-assisted psychotherapy. These trainings include advice on
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specific billing codes and rates they can use for providing VR-assisted services, as well as
general tips to help therapists bill for all of the services they provide.

Some VR companies have also pursued strategies to help providers recover costs by

helping them attract more new patients. One such strategy involves helping providers

and clinics market their use of VR-assisted psychotherapy to potential patients. Although
most consumers are probably unfamiliar with the benefits of VR-assisted psychotherapy

for anxiety disorders, marketing campaigns could educate consumers about its potential
benefits, just as many other medical and pharmaceutical products do. These campaigns
could also help shape public perceptions of providers and clinics that offer VR services as
particularly innovative. Recognizing this, one VR company currently provides marketing
Kits to therapists who purchase a license for their platform. The kit includes general tips on
advertising, as well as a variety of content that providers can use for marketing their use

of VR services on email or print materials, websites, and social media. As we show in our
case study (Table 2), therapists who have adopted VR and took even passive marketing steps
(e.g., listing it as a service on their website) report having been contacted by new patients
who specifically request VR-assisted therapy. Considering other, similar ways of helping
providers attract new patients could be an effective way of aiding them in recovering the cost
of VR.

Other potential strategies could involve pursuing one or more of the alterative payment and
delivery models that are increasingly building momentum, such as value-based care or pay-
for-performance models (Carlo et al., 2020). These models often involve urging providers
to adopt various evidence- and measurement-based care practices by providing incentives
for implementing them and/or showing improvement in certain clinical measures among
their patients, like reduced re-admissions and hospitalizations or improving follow-up after
discharge (Carlo et al., 2020; Zhu et al., 2020). Although the vast majority of payers still use
fee-for-service payment models for behavioral healthcare, in the last few years, a number of
initiatives have been established to assist behavioral healthcare systems in participating in
value-based care models with significant success (Center for Health Care Strategies Inc. &
National Council for Behavioral Health, 2020). If behavioral healthcare systems participated
in performance or quality programs that provided incentives for delivering evidence-based
techniques more often, for example, adopting VR could ultimately be an effective way

of encouraging therapists to use these techniques more frequently, thereby earning more
quality incentives that might help recover VR’s costs. Some medical device businesses have
also been pursuing value-based contracting, in which the fees they collect for a device or
service are tied to patient outcomes or other realized benefits (Aitken & Nass, 2021). VR
platforms could consider similar value-based payment models, such as structuring their fees
so that therapists pay on a per-member-per-month basis, or based on how well important
clinical benchmarks are met or how much clinical improvement each patient achieves (e.g.,
improvement in functioning). In summary, there are a variety of possible strategies that VR
businesses, clinics, and therapists could pursue, now and in the future, to help overcome the
barriers to purchasing VR hardware and software, but it is not yet clear which paths might
be most effective in reducing financial barriers to uptake. Given that it is unlikely that VR
will achieve widespread adoption without addressing cost barriers, we believe it is critical

Cogn Behav Ther. Author manuscript; available in PMC 2024 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wray et al.

Page 12

for developers, healthcare systems, and payers to develop clear strategies that help providers
successfully recover the costs of VR.

Limitations

The evidence clearly shows that VR could be a powerful tool in therapists’ toolboxes; one
that enables them to deliver techniques that help those with a range of anxiety disorders
more often and more easily. Like all other tools, though, VR currently has a limited set

of applications for which there is convincing evidence. VR is not a “magic bullet” and

it is not the right fit for all patients. “Simulator sickness” or “cybersickness,” a condition
similar to motion sickness in which patients experience dizziness, headache, blurred vision,
and nausea/vomiting after using VR, is also a problem for some users (Saredakis et al.,
2019). However, this was much more common with older systems that had dated technology
and incorporated fewer ergonomic elements (e.g., inappropriate acceleration speeds, no
independent visual background, poorer refresh rates, etc.) (Birckhead et al., 2019; Budhiraja
etal., 2017; Gavgani et al., 2017; Yao et al., 2014). Many of these limitations have been
addressed in head-mounted display systems that are commercially available today. Studies
suggest that about 0.4% of all users report some symptoms of simulator sickness in these
modern systems (Kourtesis et al., 2019), compared to up to 7% in older studies (Ruddle,
2004). In addition, Kourtesis and colleagues (2019) found that, among those who experience
simulator sickness, symptoms usually peak after 11-20 minutes of use, and dissipate quickly
after discontinuation. Together, these findings suggest that the durations of VR use that are
required for implementation with anxiety treatment could be sufficient to cause symptoms
of simulator sickness in a small minority of patients, but that removing the headset should
allow symptoms to resolve relatively quickly. Screening patients for a history of motion
sickness prior to use (Girard et al., 2009; Gold et al., 2006) and periodically checking in
with them during use may help clinicians manage patient discomfort.

Discussion

Along with telehealth and electronic health records, VR-assisted psychotherapy has the
potential to be among the first few standout examples of how digital health products can
help enhance mental health care. Yet, a number of persistent barriers, many of which

reflect broader struggles affecting the field more generally, continue to limit its use. In this
perspective paper, we raised several issues that we believe are particularly vital to address
to increase uptake of VR among therapists, but that have so far received limited attention.
We also noted some areas of future research and potential solutions that might address these
issues. A brief summary of these barriers, potential solutions, and future research directions
are presented in Table 3.

Despite these challenges, a relatively small subset of particularly early adopting clinics
and private practice therapists have successfully adopted VR for anxiety disorders and
are actively using it with patients. In Table 2, we provide a case study to illustrate how
one therapist navigated many of the steps involved in implementing VVR-assisted therapy
into their practice. This case study also highlights many of the ongoing challenges to
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encouraging further adoption and sustaining VR use in therapy that we have highlighted in
this paper.

Overall, we hope that this perspective serves as a helpful roadmap that facilitates more
deliberate efforts to encourage use of VR in psychotherapy for anxiety disorders, and guides
more focused implementation and dissemination research aimed at developing strategies to
address the most persistent barriers. VR-assisted psychotherapy has considerable potential
for improving care for several other mental health conditions, as well (e.g., eating disorders,
substance use disorders; De Carvalho et al., 2017; Segawa et al., 2020), but that potential

is unlikely to be realized so long as these shared barriers to adoption remain unaddressed.
Overcoming these barriers in the context of anxiety disorder treatment, one of the most
mature and well-supported applications of VR-assisted psychotherapies so far, would help
clear a path for these other applications to realistically envisage being used in practice,
where they can actually improve patients’ lives. We believe doing so is critical, given the
considerable impact these tools could have on the health and well-being of real patients.
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