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Abstract

Background: Virtual reality (VR) has strong potential to enhance the effectiveness of telemental health care (TMH) by providing
accessible, personalized treatment from home. While there is ample research supporting VR for in-person treatment, there is only
preliminary data on the efficacy of telemedicine-based VR. Furthermore, the majority of VR apps used in therapy are not designed
for mental health care. VR has the potential to enhance TMH through innovative technology solutions designed specifically for
the enhancement of remotely delivered evidence-based practices. This feasibility randomized controlled efficacy trial aims to fill
both of these gaps by piloting a novel telemedicine-based VR app (Doxy.me VR) equipped with animal phobia exposure stimuli.

Objective: This is a feasibility randomized controlled efficacy trial comparing exposure therapy via a telemedicine-based VR
clinic versus standard TMH with adults with an intense fear of dogs, snakes, or spiders. The primary objective is to assess the
feasibility of a fully powered trial. The secondary objective is to conduct a preliminary examination of clinical outcomes (eg,
specific phobia symptoms).

Methods: This single-site trial will enroll a minimum of 30 and a maximum of 60 adults with self-reported fear of dogs, snakes,
or spiders. Potential participants will be recruited through clinical trial and research recruitment websites and posting flyers. All
self-report assessments and homework will be partially automated using REDCap (Research Electronic Data Capture; Vanderbilt
University) forms and surveys, but the baseline assessment of phobia symptoms and exposure intervention will be administered
by the study therapist.

Results: The feasibility of the proposed trial methodology will be assessed using enrollment, retention, assessment completion,
and treatment protocol fidelity benchmarks. Between-group differences in specific phobia, anxiety, and depression symptoms
while covarying for pretreatment scores, will be conducted using repeated measures ANOVA along with differences in therapeutic
alliance and presence. Data obtained from these analyses will inform power analyses for a fully powered efficacy trial. In total,
54 participants were randomized between October 25, 2023, and July 26, 2024 (Doxy.me VR n=28 and TMH n=26). Data analysis
will be completed and submitted by the end of the second quarter of 2025.

Conclusions: This feasibility randomized controlled trial comparing Doxy.me VR versus TMH aims to enhance the delivery
of evidence-based treatments via telemedicine and reduce barriers to remotely delivered exposure therapy. This feasibility trial
will be followed by a fully powered efficacy trial on telemedicine-based VR for animal phobias.
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Introduction

Background
Telemental health care (TMH) has revolutionized mental health
services by providing accessible, personalized treatment from
the comfort and privacy of home [1,2]. TMH is equally to more
effective than in-person care, with patients generally reporting
higher satisfaction and reduced costs [3-11]. Furthermore, TMH
alleviates sociocultural (eg, stigma) and geographic (eg,
transportation) barriers to mental health care [12-14]. TMH
increased from 41.8% to 62.8% of all telehealth services during
2022, surpassing all other forms of digital clinical care [15].
This trend suggests that clients view TMH as an appropriate
substitute for in-person care. As TMH services continue to
evolve, there will be a growing need for innovative solutions
to enhance the effectiveness of remote care [1,16,17].

Virtual reality (VR) is a promising avenue for advancing TMH.
By leveraging immersive simulations, VR can recreate
stressors—both physical and psychological—in a safe,
controlled environment, which can enhance the effectiveness
of remotely delivered evidence-based treatments [18-21]. VR
improves treatment compliance and patient retention by offering
engaging content for in- and between-session mental health
exercises [22]. There is abundant support for on-site VR mental
health therapy [23,24]; however, evidence for
telemedicine-based VR mental health is limited to a few studies
of preliminary efficacy [25-27]. VR has strong potential to drive
innovations in TMH [28,29].

The customizable simulations of VR can create new
opportunities to personalize TMH. For example, exposure
therapy is a gold standard treatment for phobias and other
anxiety-related mental health disorders that is efficient and
produces durable effects [30,31]. By exposing an individual to
fear-related stimuli (eg, a dog) in a controlled setting (eg, the
therapist’s office), anxiety reduces, and the fear response
diminishes over prolonged and repeated exposure (eg, the
individual is no longer fearful around dogs). One approach to
conducting gradual exposure includes using multimedia stimuli
(eg, screen-shared photos or videos), but it can be challenging
to standardize exposure formats and assess client affect over
conventional telemedicine [32,33]. Another approach is
exposing patients to their fears using VR. VR-based exposure
therapy (VRET) is a safe, accessible, and engaging alternative
to in vivo exposure therapy that can be less stressful and more
conducive to treatment success [34-37]. However, most VRET
research to date has been conducted in-person, requiring that
patients travel to and complete therapy in a clinician’s office
[38]. Delivering VRET over telemedicine may provide patients
with highly engaging and immersive treatment with greater

accessibility [39]. Telemedicine-based VR may also address
lingering barriers to TMH by expanding the experience of
therapeutic alliance and presence. Therapeutic alliance, or
working alliance, refers to the extent to which a patient and
therapist experience a collaborative and trusting relationship
[40,41] and is among the strongest predictors of outcomes in
mental health care [42,43]. Presence, also referred to as
telepresence, is the extent to which places, activities, and other
individuals feel real in a digital environment (eg, VR and
videoconferencing) [44].

To explore the potential of telemedicine-based VR therapy, we
conducted in-depth interviews with 18 practicing TMH
therapists who had delivered exposure therapy via conventional
telemedicine [45]. Therapists wanted VR features to build
rapport with their patients and the ability to customize VR
components for individual patient needs. Therapists needed
clinical evidence supporting tele-VR, low costs to adopt VR
into their TMH practice, and information on possible side effects
for patients. We then surveyed 176 practicing TMH therapists
about their perspectives on telemedicine-based VR. We asked
therapists to rate the relative importance of tele-VR simulations,
features, and implementation factors. Therapists strongly favored
tele-VR simulations related to social anxiety, flying, driving,
and animals. Therapists rated between-session VR exercises
and immersive cooperative activities as some of their most
valued tele-VR features. Therapists’ highest-rated factors for
implementing telemedicine-based VR were HIPAA (Health
Insurance Portability and Accountability Act)-compliant,
followed by affordability, insurance coverage, and accessibility
[46].

Using insights obtained from these studies, we developed
Doxy.me VR—an innovative app developed specifically to
facilitate immersive TMH. We developed Doxy.me VR with
the frequent and direct involvement of key stakeholders.
Doxy.me VR is designed for a therapist to meet with a client
remotely in a private, comfortable VR clinic that looks and feels
like a therapist’s office (refer to Figure 1 for screenshots of the
clinic). To join the VR session, the therapist provides their
unique, persistent 4-digit room code to their client, who enters
the code to check in. Once the therapist admits the client, they
can interact by speaking and gesturing with each other in
immersive VR. Therapists can use a menu to spawn animals
such as dogs, snakes, and spiders for use in treating specific
phobias. Multiple exemplars are available for each type of
animal in varying sizes. For example, there are small dogs (eg,
Chihuahua, Corgi, and Jack Russell Terrier), medium dogs (eg,
Golden Retriever, Shiba Inu, and Pit Bull), and large dogs (eg,
German Shepherd, Doberman, and Husky). Each animal is
animated with 4 behavior states, that is, idle (ie, no movement),
calm (ie, small, slow movements in a relaxed posture), active
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(ie, fast, frequent movements in a playful posture), and
aggressive (ie, fast, attacking movements in a defensive posture).
Each behavior state also includes corresponding audio such as
a calm dog breathing lightly, an active dog panting and barking
playfully, and an aggressive dog snarling and barking loudly.
Therapists can select, rotate, and move these animals around

the room before making them visible to clients. Once therapists
make the animal visible, they can continue to move and rotate
the animal or remove the animal entirely. Clients cannot directly
manipulate objects; however, clients gain access to all the
control features while engaging with Doxy.me VR’s homework
mode, which is used for between-session practice.

Figure 1. Screenshots from Doxy.me VR. Virtual reality clinic space (top left); client admission menu (top right); phobia stimulus menu (bottom left);
and therapist and client interacting with phobic stimulus in virtual reality (lower right).

This Study
We present the protocol for a feasibility randomized controlled
efficacy trial comparing exposure therapy delivered via Doxy.me
VR versus standard TMH to adults with an intense fear of dogs,
snakes, or spiders. The primary aim of this study is to assess
the feasibility of and refine our study methodology in
preparation for a large, fully powered randomized controlled
efficacy trial. The secondary aim is to conduct a preliminary
examination of clinical outcomes, including between-group
differences in specific phobia symptoms, therapeutic alliance,
and presence.

Methods

Enrollment and Randomization
This study will use a feasibility randomized controlled efficacy
trial design. This single-site trial will enroll a maximum of 60
adults with self-reported fear of dogs, snakes, or spiders with
the goal of completing treatment with 30 adults. Participants
will be randomly assigned using the REDCap (Research
Electronic Data Capture; Vanderbilt University) [47-49].
Randomization Module on a 1:1 allocation ratio to receive 12
weekly sessions of exposure therapy over the course of three
months delivered via standard TMH (n=15) versus Doxy.me
VR (n=15). Participants randomized to the Doxy.me group will

be provided with Meta Quest 2 VR headsets preloaded with the
Doxy.me VR app, to be returned to the study team following
completion of the study. All therapy sessions will be conducted
via remote videoconferencing, with the Doxy.me VR group
transitioning to the Doxy.me VR clinic for the exposure exercise
portion of the session, and the standard TMH group using
multimedia (ie, photos and videos) shared by the study therapist
during video calls. Participants randomized to Doxy.me VR
received a Meta Quest 2 headset via mail with the VR clinic
already downloaded and were provided a clinic code by their
therapist at the beginning of each session.

Study Intervention
This study will follow the treatment protocol developed
specifically for VRET by Bouchard et al [50], Côté and
Bouchard [51], Michaliszyn et al [52], and St-Jacques et al [53].
Following the baseline assessment session, treatment consists
of 12, ≤60-minute therapy sessions, including 1 psychoeducation
and treatment planning session (session 1), 10 exposure sessions
(sessions 2-11), and 1 relapse prevention session (session 12).
During the first therapy session, patients learn about the
principles of cognitive behavioral therapy, the etiology of
anxiety and specific phobias, and procedures for exposure. They
then complete a fear hierarchy (ie, a list of situations ranked
from least to most anxiety-provoking) with therapist guidance.
Fear hierarchies include a text-based list of various VR situations
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or multimedia situations (ie, static and active states of different
types of feared animals) and “in vivo” or live situations (eg,
petting a dog and touching a snake at a pet store). Therapy
sessions 2-11 begin with a review of homework assigned during
the previous week’s session, followed by an approximately
35-minute virtual exposure session. Patients report their anxiety
level using a 1- to 100-point scale at a 5-minute interval
throughout the exposure and remain in the exposure until their
self-reported anxiety reaches a 50% reduction from their peak
anxiety rating from baseline following the introduction of the
stimulus or 35 minutes elapses. That is, participants will spend
a maximum of 35 minutes in the exposure and if they have
reached a 50% reduction or greater from their peak anxiety
rating before the 35 minutes is over, they will move on to the
next exposure. Following the exposure, the therapist and patient
process thoughts and feelings related to the exposure, reframe
appraisals of their feared stimuli through cognitive restructuring,
and practice box breathing. The Doxy.me VR group will conduct
their in-session exposures in the VR clinic and the TMH group
will conduct their in-session exposures using multimedia on the
Doxy.me platform by screen-sharing videos and photos. Once
patients have progressed through all VR and multimedia
situations in their hierarchy and are ready to complete their first
in vivo exposure between therapy sessions for homework,
weekly therapy sessions will be devoted to processing and
planning between-session in vivo exposures.

Homework
All therapy sessions will include the assignment of homework,
including reading an informational handout after the
psychoeducation and treatment planning session (session 1) and
exposure therapy assignments after therapy sessions 2-11. Daily
exposure-based homework assignments will require participants
to practice exposure exercises similar to those completed during
that week’s therapy session (ie, using VR or multimedia stimuli)
for a minimum of 30 minutes. When the patient states that they
are ready, these will include in vivo exposure exercises planned
during the therapy session. Participants will receive text or email
reminders with links to REDCap surveys with instructions for
the homework assignment and the situation to be used in the
exposure exercise. The survey will also ask participants to report
the date and time of the exposure, their baseline anxiety rating,
their peak anxiety level during the exposure, and their anxiety
level following completion of the exposure exercise.

Recruitment Strategy
Potential participants will be recruited through Clinical
Connection [54], Research Match (retrieved from researchmatch
website [55]), Facebook (Meta [56]) advertisements, and flyers
distributed on the University of South Florida campus and
off-campus community centers. Potential participants will be
provided with a URL or QR code directing them to an online
prebaseline screening questionnaire administered via REDCap.
Those meeting preliminary eligibility criteria will then schedule
an initial consent and baseline assessment visit via Microsoft
Bookings with text or email reminders 24 hours and 1 hour
before the scheduled visit time.

Eligibility Criteria
Eligible participants will (1) be ≥18 years old; (2) have a
self-reported fear of dogs, snakes, or spiders; (3) have
subthreshold or present specific phobia symptoms as determined
by the study therapist via administration of the Diagnostic
Assessment Research Tool (DART) Specific Phobia Module
[57]; (4) have access to the internet and a computer or
smartphone with videoconferencing capabilities; and (5) plan
to reside in the state of Florida for the duration of the study.

An individual who endorses any of the following criteria will
be excluded from participation in the study: (1) participation in
ongoing mental health therapy from a nonstudy therapist; (2)
changes to psychotropic medication use within 6 weeks
preceding enrollment in the trial; (3) active suicidal or homicidal
intent or plan as determined by the study therapist via the DART
Risk Assessment Module [57]; (4) active auditory, visual, or
tactile hallucinations via the DART Psychosis Module screening
question; or (5) a diagnosis of photosensitive epilepsy by a
medical doctor or a history of experiencing seizures caused by
photosensitivity.

Criteria for Withdrawing Participants
Anticipated circumstances under which participants will be
withdrawn without their consent include (1) new participation
in mental health therapy from a nonstudy therapist; (2) changes
to psychotropic medication use; (3) active suicidal or homicidal
intent or plan; (4) onset of auditory, visual, or tactile
hallucinations; (5) onset of photosensitive epilepsy or seizures;
and (6) moving out of the State of Florida during the study
period.

If participants completely withdraw or are administratively
withdrawn from the study, staff will attempt to provide them
with a referral to a therapist in their area. If participants partially
withdraw from the research, study staff will attempt to
administer mid- and posttreatment assessments. Participants
will be given the option to completely withdraw from the study,
including withdrawing previously collected data.

Criteria for Wait-Listing Participants
If potential participants do not meet eligibility criteria due to
participating in ongoing mental health therapy from a nonstudy
therapist or recent changes to psychotropic medication use
within 6 weeks preceding enrollment in the trial, they will be
presented with a message on the prescreening survey inviting
them to revisit the prescreening questionnaire at a later date if
and when those conditions no longer apply.

Consent and Baseline Assessments
The consent and baseline assessment visit will be conducted
via videoconferencing platform and will not be audio or
video-recorded. During this visit, study staff will (1) confirm
the potential participant’s responses on the online prescreening
questionnaire, (2) provide detailed information about the study
and obtain informed consent, (3) assist participants in
completing baseline questionnaires via REDCap survey, (4)
administer the Specific Phobia and Risk Assessment modules
of the DART, and (5) make a final determination on the
participant’s eligibility. Eligible participants will then be
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randomized using the REDCap Randomization Module and
scheduled for their first treatment visit. Neither participants nor
study staff will be blinded to the comparator of interest or their
group assignment.

Assessment Strategy and Measures

Overview
All assessments were chosen considering several factors
including (1) sound psychometric properties, (2) ease of
administration, (3) past use in similar clinical trials, and (4)
brevity. All assessments will be facilitated remotely by the study
therapist and will occur at baseline, each session, midtreatment
(ie, after completion of 6 therapy sessions, up to 6 weeks post
baseline), and 12 weeks post baseline. Self-report questionnaires
will be completed by patients via REDCap survey with the study
therapist present to answer any questions. Structured diagnostic
interviews will be administered by study therapists and recorded
in REDCap.

Specific Phobia Symptoms and Severity
The DART [57] is a modular semistructured interview
corresponding with the DSM-5 (Diagnostic and Statistical
Manual of Mental Disorders [Fifth Edition]) [58]. Study
therapists will administer the DART Specific Phobia Module,
which provides designations of absent, subthreshold, and
present. While the DART is a new tool, initial validation
indicates excellent construct validity, discriminant validity, and
convergent validity across modules [57,59].

The Severity Measure for Specific Phobias (SMSP) for adults
[60] is a 10-item self-report questionnaire assessing the severity
of specific phobia symptoms as they relate to the respondent’s
feared stimulus. Total scores range from 0 to 4 with higher
scores indicating higher phobia severity. The SMSP has
excellent internal consistency, criterion, and discriminant
validity [61].

Other Mental Health Symptoms

Suicide and Homicide Risk

The DART-Risk Assessment Module [57] will be administered
by study therapists to assess risk for suicidal and homicidal
ideation, intention, and plans and guides the formation of safety
plans where warranted.

Generalized Anxiety

The Generalized Anxiety Disorder-7 Scale (GAD-7) [62] is a
7-item self-report measure of anxiety symptom severity. Scores
range from 0 to 15 with higher scores indicating higher anxiety
severity. The GAD-7 is widely used and has demonstrated
excellent internal consistency reliability and good convergent
validity [63].

Depression

The Patient Health Questionnaire-8 (PHQ-8) [64] is an 8-item
self-report measure of depression symptom severity. Scores
range from 0 to 27 with higher scores indicating higher
depression severity. The PHQ-8 has demonstrated excellent
internal consistency reliability, good convergent validity, and
specificity for depression diagnosis [65].

Treatment-Related Factors

Working Alliance

The Working Alliance Inventory [66] is a 10-item client-rated
measure of therapeutic alliance. Total scores range from 1 to 5
with higher scores indicating a better therapeutic alliance. The
WAI-SR has demonstrated excellent internal consistency,
reliability, and good convergent validity [67].

Presence

The Single Item Presence Questionnaire (SIPQ) [68] is a 1-item
self-reported measure of telepresence. Respondents are asked,
“To what extent did you feel present in the environment, as if
you were really there?” and provide ratings on a scale of 0 “not
at all present” to 10 “totally present.” The SIPQ has
demonstrated good to excellent content, face validity, test-retest,
convergent and divergent validity, and sensitivity [68].

Cybersickness

The Cybersickness in Virtual Reality Questionnaire (CSQ-VR)
[69] is an 8-item measure of nausea, vestibular, and oculomotor
cybersickness experienced in VR. Scores range from 6 to 27
with higher scores indicating higher levels of cybersickness.
The CSQ-VR has demonstrated excellent internal consistency
and convergent validity [70].

Client Satisfaction With Treatment

The Client Satisfaction Questionnaire-8 (CSQ-8) [71] is an
8-item client-rated measure satisfaction with treatment. Scores
range from 8 to 32 with higher scores indicating higher
satisfaction. The CSQ-8 has demonstrated good structural
validity and internal reliability and is correlated with clinical
outcomes and posttreatment functioning [72].

System Usability

The System Usability Scale (SUS) [73] is a 10-item self-report
measure of the usability of a particular software system,
platform, or app. Scores range from 0 to 100 with higher scores
indicating better usability. The SUS has demonstrated good
internal consistency reliability and is a useful tool for comparing
system usability between 2 and more platforms.

Fidelity to the Treatment Protocol
All treatment sessions will be recorded and 20% (120/600) will
be rated by the supervisor (principal investigator) using a
treatment fidelity checklist based on the treatment manual. Refer
to Table 1 for a summary of study assessments.
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Table 1. Study assessments.

Time pointMeasureDomain

PostMidWeeklyBaselinePre

✓Demographics QuestionnaireDemographics

✓✓Diagnostic Assessment Research Tool–Specific Phobia Module (DART-
SP)

Specific phobia diagnosis

✓✓✓✓Severity Measure for Specific Phobia-Adult (SMSP-A)Specific phobia severity

✓Diagnostic Assessment Research Tool–Risk Assessment (DART-RA)Risk

✓✓✓General Anxiety Disorder-7 (GAD-7)Anxiety severity

✓✓✓Patient Health Questionnaire-9 (PHQ-9)Depression severity

✓✓Working Alliance Inventory- Short Revised (WAI-SR)Therapeutic alliance

✓Single Item Presence Questionnaire (SIPQ)Presence

✓Cybersickness in Virtual Reality Questionnaire (CSQ-VR)Cybersickness

✓✓Client Satisfaction Questionnaire (CSQ-8)Treatment satisfaction

✓✓System Usability Scale (SUS)Usability

Partial Automation of Trial Data Collection Using
REDCap
All feasibility trial data will be collected via 2 REDCap projects.
The first REDCap project will include a survey to collect
responses to the online prescreening questionnaire, which will
include questions about basic eligibility criteria, the SMSP, and
contact information. If potential participants meet the initial
study eligibility criteria of the REDCap survey, they will be
directed to a Microsoft Bookings page to schedule their baseline
assessment, with automated reminders about the appointment
24 and 1 hours before the appointment.

The second, main REDCap project will facilitate all other data
collection for the feasibility trial. Participants’online prebaseline
screening questionnaire responses will be automatically
transferred to the main clinical trial project using the REDCap
piping function in preparation for the baseline assessment. After
obtaining informed consent, supported by the REDCap

e-Consent Framework feature, participants will be automatically
directed to baseline questionnaire surveys, for which REDCap
auto-calculates the scores. Following completion of the baseline
assessment, the participant will be randomized to their respective
treatment conduction using the Randomization Module. All
therapy session data (ie, session number, date, time, and length),
adherence checklist, clinical notes, and in-session exposure
ratings will be entered into a REDCap form by the study
therapist during each therapy session. Following the completion
of each session, participants will receive automated survey
invitations to complete homework assignments, which will be
delivered on specific days during the following based on the
session number, session date, and treatment condition. Weekly
postsession questionnaires (ie, SIPQ and CSQ-VR) will be
completed via REDCap surveys, displayed conditionally based
on treatment condition (eg, the CSQ-VR will only be displayed
to those in the Doxy.me VR condition). Specific REDCap
automations and features used for each stage of the trial are
included in Figure 2.
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Figure 2. REDCap (Research Electronic Data Capture) automation and features. UI: user interface.

Ethical Considerations
The protocol was approved by the University of South Florida
institutional review board (#006215). All participant data will
be stored in the University of South Florida REDCap database
and only study staff members have access to the REDCap
project. All data exported for analysis from REDCap will be
anonymized with only participant ID numbers. Participants will
be compensated US $50 for completing the baseline,
midtreatment assessment, and 3-month post baseline assessment
at a total of US $150. Participants will be compensated using
Tango e-gift cards.

Procedures to Ensure Participant Safety
Some questions asked during assessments and exposure
exercises may cause participants distress, but this distress is

expected to be similar to what participants would experience
with routine care for specific fears or phobias. The study
therapist will ensure that any questions causing distress are
discussed with participants and provide them with techniques
to reduce distress. A temporary increase in the severity of
anxiety is expected at the beginning of exposure therapy, along
with a gradual decline in severity over the course of treatment.
If participants are distressed and unable to participate in the
study following baseline assessments, or at the end of the study,
participants feel that they need further treatment, the study
therapist will provide a referral to therapists in the participants’
local area. Referrals will be provided verbally to participants
and the study therapist will follow up in 1 week via telephone
to inquire as to the state of the referral and provide further
assistance as necessary. If participants endorse suicidality or
homicidality at any point during the study, we will follow the
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standard operational procedures of the University of South
Florida Department of Psychiatry and Behavioral Neurosciences
requiring safety planning with the participant at risk and
mandatory reporting responsibilities.

Data Analytic Plan
We will assess the feasibility of the proposed trial methodology
using the following benchmarks: (1) 30 participants will be
enrolled in months 1-9 of the trial, (2) ≥70% (21/30) of
participants will be retained for 3-month follow-up assessments,
(3) 70% (420/600) of weekly self-report assessments will be
completed, and (4) treatment fidelity we will be ≥80%. The
small sample size of this feasibility trial will prevent us from
making conclusions about efficacy; however, a repeated
measures ANOVA will be used to conduct a preliminary
assessment of between-group differences in clinical outcomes
while covarying for pretreatment scores. We will also conduct
a preliminary examination of associations between study targets

(ie, therapeutic alliance and presence) and homework adherence.
Data obtained from these analyses will inform power analyses
aimed at determining sample size requirements for a fully
powered efficacy trial.

Results

The first participant was enrolled on October 25, 2023, and the
last therapy session and 3-month post baseline assessment were
completed on July 26, 2024. In total, 54 participants were
randomized. Refer to Figure 3 for the CONSORT (Consolidated
Standards of Reporting Trials) diagram and Multimedia
Appendix 1 for the CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials of Electronic and Mobile Health
Applications and Online Telehealth) checklist. Data analysis
for the primary and secondary aims of the clinical trial will be
completed and submitted by the end of the second quarter of
2025.

Figure 3. CONSORT diagram.
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Discussion

Overview
There will be a growing need for innovative solutions to enhance
the effectiveness of remote care as TMH services continue to
evolve [1,16,17]. VR has tremendous potential to increase the
efficacy of evidence-based practices that were originally
designed for in-person treatment but are now delivered via TMH
with increased regularity (eg, exposure therapy). This feasibility
trial comparing exposure therapy via Doxy.me VR versus TMH
for adults with an intense fear of dogs, snakes, or spiders fills
an important gap in the nascent research on telemedicine-based
VR exposure therapy. Using this protocol, we will assess the
feasibility of our proposed study methodology in preparation
for a fully powered efficacy trial. We anticipate meeting or
exceeding these feasibility criteria, which will provide valuable
insights into the feasibility of conducting a large-scale efficacy
trial.

Principal Findings
As anticipated, we exceeded our recruitment goal of enrolling
30 or more participants in months 1-9 of the clinical trial by
enrolling 54 participants during months 1-7. Data analysis will
be completed and submitted by the second quarter of 2025 at
which point we will report on the remaining feasibility results.

Comparison With Previous Work
Our study builds upon previous research demonstrating the
efficacy of VR exposure to enhance treatment delivery. While

there is significant support for in-clinic VR mental health
therapy, evidence for telemedicine-based VR mental health is
limited. Our study addresses this important gap by evaluating
the feasibility and preliminary efficacy of exposure therapy via
an innovative telemedicine-based VR clinic (ie, Doxy.me VR),
thereby contributing to the nascent research on the use of VR
in TMH.

Limitations
The small sample size proposed by this study limits the
generalizability of our findings and prevents us from drawing
conclusions about treatment efficacy. A large-scale efficacy
trial will address this limitation.

Conclusions
This feasibility randomized controlled trial comparing Doxy.me
VR versus TMH represents an important step toward leveraging
VR technology to enhance the delivery of evidence-based
treatments via telemedicine. By evaluating the feasibility and
preliminary efficacy of exposure therapy via a
telemedicine-based VR clinic, we will contribute a potential
solution to common barriers to remotely delivered exposure
therapy.

Future Directions
Future research will involve fully powered efficacy trials on
telemedicine-based VR and the potential of this technology to
improve treatment outcomes for mental health disorders.
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CONSORT: Consolidated Standards of Reporting Trials
CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth
CSQ-8: Client Satisfaction Questionnaire-8
CSQ-VR: Cybersickness Questionnaire for Virtual Reality
DART: Diagnostic Assessment Research Tool
DSM-5: Diagnostic and Statistical Manual-Fifth Edition
GAD-7: Generalized Anxiety Disorder-7
HIPAA: Health Insurance Portability and Accountability Act
PHQ-8: Patient Health Questionnaire-8
REDCap: Research Electronic Data Capture
SIPQ: Single Item Presence Questionnaire
SMSP: Severity Measure for Specific Phobias
SUS: System Usability Scale
TMH: Telemental health care
VR: virtual reality
VRET: virtual reality–based exposure therapy
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