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Abstract

Background: Virtual reality (VR) psychological therapy has the potential to increase access to evidence-based mental health
interventions by automating their delivery while maintaining outcomes. However, it is unclear whether these more automated
therapies are acceptable to potential users of mental health services.

Objective: The main aim of this study was to develop a new, validated questionnaire to measure public perceptions of VR
therapy (VRT) guided by a virtual coach. We also aimed to explore these perceptions in depth and test how aspects such as
familiarity with VR and mental health are associated with these perceptions, using both quantitative and qualitative approaches.

Methods: We used a cross-sectional mixed methods design and conducted an exploratory factor analysis of a questionnaire
that we devel oped, the Attitudes Towards Virtual Reality Therapy (AVRT) Scale, and a qualitative content analysis of the data
collected through free-text responses during completion of the questionnaire.

Results. We received 295 responses and identified 4 factors within the AVRT Scale, including attitudestoward VRT, expectation
of presence, preference for VRT, and cost-effectiveness. We found that being more familiar with VR was correlated with more
positive attitudes toward VRT (factor 1), a higher expectation of presence (factor 2), a preference for VRT over face-to-face
therapy (factor 3), and a belief that VRT is cost-effective (factor 4). Qualitative data supported the factors we identified and
indicated that VRT is acceptable when delivered at home and guided by avirtual coach.

Conclusions: This study isthefirst to validate a scale to explore attitudes toward VRT guided by avirtual coach. Our findings
indicate that people are willing to try VRT, particularly because it offers increased access and choice, and that as VR becomes
ubiquitous, they will also have positive attitudes toward VRT. Future research should further validate the AVRT Scale.

(JMIR Ment Health 2024;11:e48537) doi: 10.2196/48537

KEYWORDS
psychological interventions; digital; virtual reality; virtual agent; mental health; presence

https://mental.jmir.org/2024/1/e48537 JMIR Ment Health 2024 | vol. 11 | e48537 | p. 1
(page number not for citation purposes)


mailto:aislinn.bergin@nottingham.ac.uk
http://dx.doi.org/10.2196/48537
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Introduction

Background

Virtua redlity (VR) isanimmersive environment where people
can interact using either computer equipment, such as a screen
and mouse, or VR-enabled headsets and controllers, where
additional sensors can track the users' actionsin rea time. The
latter application provides people with a greater sense of
presence, a term used to describe how closely a virtua
environment is interpreted as real [1]. In recent years, VR has
been used successfully in a range of health care settings to
improve and increase access to treatment [2]. In particular, VR
has been used in the delivery of psychological therapies for a
range of mental health problems, with several decades of
evidence demonstrating its clinical efficacy in the treatment of
psychosis, depression, anxiety, and eating disorders [3-8].

VR therapies (VRTS) were initially developed to be used by
therapists as an adjunct or tool in their delivery of therapy.
However, the need for a real-world therapist to deliver VRTs
presents a key challenge for their widespread implementation
[9]. Researchers have shown that the automation of some
therapeutic elements may overcome this barrier to meet the
increase in demand for treatment globally [10,11]. Emerging
evidence demonstratesthat VRTs can be successfully delivered
with little to no therapist involvement, with virtual coaches
supporting people receiving therapy for fear of heights and
agoraphobiain the context of psychosis[10,11]. Virtua coaches
are also known as virtual agents [12]. These characters are not
under human control and therefore offer automation of therapies,
in which dialogue and responses are scripted instead of the
formulation that is offered by real-world therapists.

There are financia and resource incentives for mental health
servicesto offer more automated therapies[13]. Cliniciansalso
appear to be in support of VRTs. For example, cognitive
behavior therapists [14] and psychiatric health care staff [15]
reported positive attitudes toward VRT, particularly when they
were more familiar with VR. However, these studies do not
consider how staff feel about VRT guided by a virtual coach
and, notably, do not explore patient and public perceptions of
VRT. VRT dropout rates have been used as a proxy measure
of patient experience, and these figures show similar dropout
rates to therapies delivered without VR [16]. However, dropout
rates from research does not provide us with a clear picture of
whether people will engage in therapies delivered using VR,
including those guided by a virtual coach. A content analysis
of social mediaposts by the public appearsto suggest aninterest
in the application of VR in mental health care [17]. Staff and
service users also have positive viewstoward their usein mental
health inpatient facilities [18]. However, these studies still do
not directly ask potential usersof mental health serviceswhether
they would be willing to try VRT guided by avirtual coach or
the factors that relate to this willingness.

Health care staff, when asked for their views regarding service
users opinions of VRT, had concerns regarding patients
willingnessto accept their use as part of their mental health care
package[19]. Furthermore, the literature has highlighted alack
of personalization asabarrier to engagement with digital mental
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health interventions [20]. It is unclear whether this indicates
that automated VVRTs can be sufficient when scriptsare relevant
to the experience of the individual. It is possible that the
presence of a virtual coach may encourage more positive
attitudes and a willingness to try VRTs. There is a need to
understand service user and public perspectives on the use and
delivery of VRTs and those guided by avirtual coach and how
different factors may affect the uptake of such interventions.

Aim

The main aim of this study was to establish a new, validated
guestionnaire to measure the perceptions of VRT guided by a
virtual coach. Second, we aimed to explore how these

perceptions are associated with familiarity with VR and mental
health, using both quantitative and qualitative approaches.

Methods

Study Design

This study used mixed methods with a cross-sectional design.
Datawere collected from aweb-based questionnaire using Jisc
software [21].

Participants

The participants were recruited via social media to complete
the web-based questionnaire. We aimed to recruit a minimum
of 200 participants in line with sample size recommendations
for exploratory factor analysis (EFA) [22]. To be eligible to
participate, personswere required to be aresident of the United
Kingdom or Ireland and aged =18 years. A link to the web-based
survey was included in al promotional materials.

M easures

Demographics

The participants were asked to provide basic demographic
information, including their age and sex, as well as whether
they were identified as having a mental health condition, had
ever experienced therapy, or had supported anyone with amental
health condition. Furthermore, they were asked about their
experience of VR (from never to =210 times) and their familiarity
with VR, VRT, and mental health conditions.

The Attitudes Towards Virtual Reality Therapy Scale

The Attitudes Towards Virtual Reality Therapy (AVRT) Scale
was developed by AMA and ADGB. Items were based on
themes identified in previous literature that contribute to
perceptions of VRT and digital mental health interventions
[14,23-29]. Items surrounding the virtual coach drew on the
literature related to therapeutic alliance and focused on trust,
comfort, and need [30].

We designed 54 items all assessing different aspects of attitudes
toward VRT, including 9 items rel ated to attitudes toward VRT
delivered by a virtual coach. Each item used a 7-point Likert
scale where participants rated their agreement from “strongly
agree” to “strongly disagree.” Strong agreement or disagreement
with 16 of these items triggered a free-text question for
participants to provide context using free-text responses.
Responseswere scored from 1 (strongly disagree) to 7 (strongly

JMIR Ment Health 2024 | vol. 11 | e48537 | p. 2
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

agree). A higher score indicates more positive perceptions of
VRT. A total of 27 items were reverse-worded and therefore
reverse-coded.

Furthermore, participantswereinvited to respond to 3 additional
free-text questions asking what they would like to know more
about, how they think their level of VR experience has
influenced their perceptions, and what they think the best setting
for VRT would be.

Procedure

Upon opening the questionnaire, participants were first shown
the information shest, followed by a consent statement. After
consenting, participants were asked to enter a unique
identification code so that their anonymized responses could
beidentified |ater. Participants were then asked to provide basic
demographicinformation, followed by an explanatory paragraph
(Multimedia Appendix 1) about VRT and the virtual coach,
which was described as “a computer-generated avatar” that
“guidesthe patientsthrough the scenarios and offers adviceand
encouragement.” This was followed by items on experience
with VR and mental health, the AVRT Scale, and the 3 free-text
guestions. After completing these questionnaires, participants
were presented with a debrief statement.

Ethics Approval

Ethics approval was granted by the Division of Psychiatry and
Applied Psychology Ethics Subcommittee of the University of
Nottingham (Project ID 1534).

Statistical Analysis

Raw datawere downloaded from Jisc [21] into SPSS Statistics
software (version 25; IBM Corp) [31]. We removed responses
from participants who did not meet the inclusion criteria, did
not provide consent, or had missing data. Sample characteristics
were summarized using descriptive statistics.

To validate our new questionnaire, we conducted an EFA using
principal component analysis with a varimax rotation. We
assessed the suitability of the data for factor analysis using
Bartlett’stest of sphericity and the Kaiser-Meyer-Olkin measure
of sampling adequacy (acceptable adequacy =0.6). All 54 items
using Likert scales were included in the EFA. Items were first
screened to check for multicollinearity and poor correlations
with the other items. We operationalized this screening by
assessing the determinant and searching for any interitem
correlations of =0.7 or where most coefficients were
nonsignificant or <0.4. Any itemsthat failed thisinitial screening
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were removed, and the EFA was rerun. Factors were derived
using eigenvalues >1, where the Kaiser criterion [32] was met,
and in combination with the point of inflection on the scree plot,
where they were not. For factors to be retained, they must
comprise at least 3 items. Where items|oaded on >1 factor, the
item was assigned to the factor with which it made the most
thematic sense.

The questionnaire included both positively and negatively
worded items. Once the factors were established, we
reverse-scored negatively worded items so that a higher score
indicated a more favorable attitude. We then assessed the
internal consistency of the final factor structure using
Cronbach a, with an acceptable internal consistency of =0.7
[33]. Further items may be removed at this point, where the
scale reliability can be substantially improved if the item is
removed. The factor scores were computed using the mean and
SD of the scale sum.

We conducted a series of Pearson r correlations to assess
whether there was a relationship among the scale totals of the
derived factors and lived experience of VR, VRT, and mental
health problems.

Qualitative Analysis

All responsesto the free-text response questions (ie, 16 free-text
boxes triggered by extreme responses to survey questions and
3 additional free-text questions) were uploaded to NVivo
(version 12 for Mac; QSR International). Qualitative content
analysis[34] was used to quantify and summarizethe qualitative
data within the broader context of the AVRT Scale. All data
were coded inductively by a qualitative researcher (ADGB),
where several codes could be applied to asingle response. The
codes were collated by questions or items. The study team met
toreview and revise any discrepanciesor discuss any questions.
Findings were then summarized according to each question or
item and were presented within the factors of the AVRT Scale.

Results

Sample Characteristics

We collected 295 responses to the survey. Our samplereflected
arange of age groups. The majority were female, had used VR
at least once, and had no personal or professional experience
with mental health problems. However, most participants had
supported a friend or family member with poor mental health
(Table 1).
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Table 1. Sample characteristics (N=295).
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Characteristics Values
Agegroup (years), n (%)
18-24 89 (30.2)
25-29 39(13.2)
30-39 45 (15.3)
40-49 49 (16.6)
50-64 64 (21.7)
>65 9(3.1)
Sex, n (%)
Male 83(28.1)
Female 209 (70.8)
Prefer not to say 3(3)
Frequency of experiencing VR?, n (%)
Never 112 (38)
Once 48 (16.3)
<5 times 88 (29.8)
5-9 times 20 (6.8)
>10 times 27(9.2)
Participantsidentifying as having a mental health condition, n (%)
Yes 102 (34.6)
No 181 (61.4)
Prefer not to say 12 (4.2)
Participantswith experiencein therapy for a mental health condition, n (%)
Yes 131 (44.4)
No 160 (54.2)
Prefer not to say 4(1.4)
Participants who have supported a friend or family member or colleague with a mental health condition, n (%)
Yes 253 (85.8)
No 39(13.2)
Prefer not to say 3()
Participants who have worked in a caring role for people with mental health conditions, n (%)
Yes 108 (36.6)
No 186 (63.1)
Prefer not to say 1(0.3)
Participants familiar with VR, mean (SD) 2.33(1.02)
Participants familiar with VR therapy, mean (SD) 1.35(0.75)
Participants familiar with mental health conditions, mean (SD) 3.65 (0.96)

&/R: virtual reality.

Quantitative Analysis

Item Screening
The data were found to be appropriate for EFA
(Kaiser-Meyer-Olkin=0.93; X?143;=10,205.5, P<.001). The
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determinant suggested that there was multicollinearity, and
inspection of the correlation coefficients revealed 2 pairs of
itemsthat were highly correlated (items 7 and 8=0.83; items 36
and 37=0.87); therefore, we removed 1 item from each pair of
correlations (items 8 and 36). Items 13, 32, and 33 were
removed, as the maority of interitem correlations were
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nonsignificant (P>.05). Furthermore, we removed items 6, 19,
25, 26, 28, 31, and 47 as either al or al but one of the
correlation coefficientswas<0.4. In total, we removed 12 items
and then reran the EFA on the remaining 42 items.

The determinant again indicated that multicollinearity was an
issue. We identified 3 pairs of correlations with coefficients
>0.7 (items 10 and 11=0.76; items 29 and 49=0.76; items 35
and 37=0.71); therefore, we removed 1 item from each pair
(items 10, 29, and 35) and reran the EFA on the remaining 39
items.

Exploratory Factor Analysis

The Kaiser criterion was met (n=295; average communalities
0.64) [32]. Therefore, the factor structure was determined based
on eigenvalues >1. The rotated factor solution suggested 7
factors, which explained 63.64% of the variance. However, 3
factors were not retained because they contained <3 items. The
removal of these factors resulted in the removal of items 7, 23,
24, 27, 48, and 49. The resulting 33 items were entered into a
final EFA. A 4-factor solution was suggested based on the
eigenvalues and the scree plot, which explained 58.61% of the
variance.

Factor 1 had 13 items that assessed respondents’ support for
VRT, including 6 reverse-worded items (factor 1. attitude toward
VRT). Factor 2 had 9 items. These items, including 7
reverseworded items, assessed the extent to which the
respondents expected VRT to be immersive (factor 2: the
expectation of presence). Factor 3 had 7 items asking
respondentsto compare VRT to aspects of face-to-face therapies
(factor 3: preference for VRT). Factor 4 had 4 items each
assessing different aspects of the cost-effectiveness of VRT

Table 2. Initial qualitative questions (N=295).
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(factor 4: cost-effectiveness). Refer to Multimedia Appendix 2
for the final factor structure.

Scale Reliability

After reverse-scoring the reverse-worded items, we computed
Cronbach a valuesfor each scale. All scaleshad strong internal
consistency (all Cronbach 0=.82). The scale reliabilities could
not be improved by removing any of the items. A higher score
on each of the subscales suggested a more favorable attitude
(factor 1), increased perceived presence (factor 2), apreference
for VRT over traditional therapies (factor 3), and agreement
that VRT is cost-effective (factor 4). The desired direction for
each subscale to demonstrate support for VRT was high for
factors 1, 3, and 4 and low for factor 2.

Relationship Between Scales and Lived Experience

There was a significant relationship between the participants
familiarity with VR and their scores on al the factors.
Familiarity with VR was positively associated with a more
favorable attitude toward VRT (factor 1), higher expectations
of presence (factor 2), a preference over face-to-face therapy
(factor 3), and abelief that VRT is cost-effective (factor 4). We
also found significant positive correlations between factors 1,
2, and 3, but not factor 4, and familiarity with the VRT. There
was no significant correlation between mental health familiarity
and the scoresfor any factors. Multimedia Appendix 2 presents
the correlation coefficients and associated significance scores.

Qualitative Results

Qualitative Questions

Table 2 presents the initia qualitative questions that all
participants were asked.

Type of data Question

Response, n (%)

Quialitative question 1
about?

Quialitative question 2

Which aspects of virtual reality therapy guided by avirtual coach would you like to know more

How has your previous experience of virtual reality (minimal or extensive) influenced your per-

226 (76.6)

236 (80)

ceptions of virtual reality therapy guided by avirtual coach?

Quialitative question 3
place to do the therapy would be?

If you were offered virtual reality therapy guided by avirtual coach, where do you think the best

245 (83)

Which Aspects of VRT Guided by a Virtual Coach Would
You Liketo Know More About?

Of the 226 participants, 19 (8.4%) indicated that they did not
want to know anything more. Those who provided reasons
indicated that they did not want to try or did not know enough.
Of them, 22 (9.7%) participants indicated that, as they did not
know enough, they would liketo find out more; 5 (2%) indicated
that they would like to try out VRT; and 9 (3.9%) asked
regarding its cost. In total, 13 (5.8%) participants were curious
about the conditions that could be targeted with the VRT,
specifically regarding its use for anxiety disorders, depression,
and emotion regulation.

Many participants asked how it could betailored or personalized
for them (29/226, 12.8%). This meant thinking about their
position within theinteraction, asking about safety or how much
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control they would have, and whether VRT might have a
negative effect and how this would be monitored. Of 226
participants, 47 (20.8%) asked about the virtual coach, wanting
to know how real it would be, how much of the language would
be generic or responsive to them, and how they could build a
relationship with avirtual coach. Of these, many wanted more
information about whether there was a real therapist involved
and how involved they would be (11/47, 23%), whether they
would be able to meet them in person, whether they would
deliver the therapy live or preprogram the coach, or whether
the virtual coach would be completely artificialy intelligent.
The realness of the virtual coach and the VRT (16/226, 7.1%)
was also an important question posed by participants, including
asking whether it would be realistic enough and comparing it
to“real” or face-to-face therapy.
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Most additional responsesindicated that participantswould like
to know more about the process (67/226, 29.6%). Thisincluded
practical questions regarding the frequency of use, the length
of sessions, and how it would be delivered (eg, in which
location). Furthermore, many participants asked about the
content (26/226, 11.5%), particularly not only the scenariosthat
could be represented but also other aspects including the
appearance, the script, and how the content could link with
face-to-face therapy. Of the 226 participants, 11 (4.9%) asked
about the technical aspects including the development of the
coach (eg, whether an algorithm or artificial intelligence was
used) and what equipment would be used to deliver the VRT.

How Has Your Previous Experience of VR (Minimal or
Extensive) I nfluenced Your Perceptions of VRT Guided
by a Virtual Coach?

The largest group of those answering this question indicated
that they had no previous experience (79/236, 33.5%). A few
without experience were positive or curious (19/236, 8.1%)
whereas others (8/236, 3.1%) expressed more negative
perceptions about its effectiveness as a therapeutic tool,
anticipating that it would not feel real or tailored enough to the
individual. The second largest group (59/236, 25%) felt that
their previous experience had helped them to be more positive
and linked it to their own experience of mental health and how
it could be used for treatment. Although several mentioned
using VR for gaming, they felt that it was effective at producing
alevel of presence that would be conducive to therapy and help
to invoke real emotions and responses. They felt it was easy to
use, could potentially lower costs, make therapy more accessible,
and even with negative experiences, such as motion sickness
or technical difficulties, they till had a positive perception of
VRT.

However, 34 (14.4%) of the 236 participants with a more
negative perception reported nausea or dizziness, whereas others
perceived VR as more suited to games. Thisincluded problems
with the quality of their experience, feeling that the VRT had
not offered enough presence. However, those with a negative
experience comprised the smallest group (8/236, 3.1%). Finally,
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thethird largest group felt that their previous experience would
not influence how they felt about VRTs guided by a virtual
coach (40/236, 16.9%). For some, their previous experiences
could not inform their perception of VRTs as it had been for
entertainment purposes or they had too little experience to be
able to make ajudgment (13/236, 5.5%).

If You Were Offered VRT Guided by a Virtual Coach,
Where Do You Think the Best Place to Do the Therapy
Would Be?

Thelargest group of respondentswho identified asinglelocation
felt that it would be best delivered within the home (84/245,
34.3%), whereas the second largest group felt that it would be
best delivered in amore professional location (43/245, 17.6%).
Several felt that it could be offered in both settings (38/245,
15.5%), whereas others suggested that access could first be
through a clinic (12/245, 4.9%), where they could access
technical or therapeutic support, or from home (4/245, 1.6%),
where they would feel more comfortable. When respondents
highlighted delivery from home, they described it asbeing safe,
comfortable, and familiar. They felt that they might feel
susceptible or disorientated when coming out of aVRT session
and that being at home would be preferable. More professional
locations, such as physician surgeries or clinics, were aso
described as safe and familiar, athough by fewer people.
Professional or clinical settings were often viewed as a better
location because of the presence of support. Other reasons
included the level of cleanliness offered and that there would
be fewer distractions.

Those without a preference identified elements of the location
that were necessary to optimize the experience, including having
a space to move, feeling safe and secure (eg, in an enclosed
space), having privacy and quiet, and having few distractions.
They also felt it would need to consider the condition being
treated (including severity) and the individual’s preferences.

Factors With Item Responses

Table 3 presents those items where either strong agreement or
disagreement elicited a qualitative response.
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Question

Strongly agree, n (%)  Strongly disagree, n (%)

Factor 1: attitudestoward VRT? (42 and 43)

Item 41: If the virtual coach encouraged me to do something between sessions, | would try

todoit. (n=19)
Item 51: | would never be willing to try virtual reality therapy. (n=63)

Item 50: | would be willing to try virtual reality therapy if | had more information about it.

(n=24)

Item 52: | would encourage the people | care about to try virtual reality therapy, if it was

offered to them. (n=16)

Item 53: | would discourage the people | care about to try virtual redlity therapy, if it was

offered to them. (n=25)

Item 54 | cannot imagine virtual reality therapy being useful for someone with mental health

problems. (n=24)

Item 42: | would feel comfortable interacting with the virtual coach. (n=14)

Factor 2: expectation of presence (47, 49, 50, 52, and 40)

Item 43: | would find the charactersin the virtual reality therapy unsettling. (n=6)
Item 45: | am skeptical about the effectiveness of virtual reality therapy. (n=13)
Item 44: | think that the virtual reality therapy would make me feel present enough to be

effective. (n=7)
Factor 3: preferencefor VRT (54, 39, 53, and 41)

Item 39: | think virtual reality therapy would be better than face-to-face therapy. (n=29)

Item 40: | would trust avirtual coach the same amount as areal therapist. (n=20)

Factor 4: cost-effectiveness (46)
Item 46: | think virtual reality therapy will be worth the cost. (n=9)
Nonfactor answers (45, 48, 44, and 51)

Item 47: | think | would be able to use the virtual reality equipment easily. (n=26)
Item 49: | think that virtual reality equipment could spread diseases. (n=19)
Item 48: If my skills with technology were poor, | would feel confident using virtual reality 17 (89)

18 (95) 1(5)
3(5) 60 (95)
21 (87) 3(13)
14 (87) 2(13)
1(4) 24 (96)
2(8) 22 (92)
10 (72) 4 (29)
1(17) 5(83)
6 (46) 7(54)
3(43) 4(57)
2(7) 27 (93)
4(20) 16 (80)
6 (66) 3(39)
24 (92) 2(8)
0(0) 19 (100)
2(11)

therapy if the health care professional accompanying me was trained to a high standard.

(n=19)

8/RT: virtual reality therapy.

Factor 1: Attitude Toward VRT

Individuals who scored highly on this factor had a positive
attitude toward VRTs and VRTs delivered by a virtual coach,
whereas those who scored low had a negative attitude. Within
the items where strong agreement or disagreement elicited a
text response (items 41, 51, 50, 52, 53, 54, and 42), those with
positive attitudes highlighted the value of having a choice in
mental health therapies. They emphasized the need to bewilling
to try different treatmentsto find the one that worked, reflecting
on how more automated and digital optionscan help toincrease
access. Those with more negative attitudes indicated that it
would be atype of therapy that they would not choose.

Factor 2: Expectation of Presence

Individualswho scored highly on thisfactor felt that VR would
not be real, that is, low presence. Individuals who scored low
felt that VR was immersive. Within the items where strong
agreement or disagreement elicited a text response (items 43,

https://mental .jmir.org/2024/1/e48537

45, and 44), the respondents indicated several factors that
affected their expectation that VR would be “real enough.”
Previous experiences appeared to be linked to the expectations
of presence. People who enjoyed their experiences had higher
expectations of presence. Those with lower expectations felt
that VRT would be too much like a game, whereas others
indicated that experiencing cybersickness meant they had not
felt present.

Factor 3: Preferencefor VRT

Individualswho scored highly on thisfactor showed apreference
for VRT, whereas those who scored low showed a preference
for face-to-face therapy. Within the items where strong
agreement or disagreement elicited a text response (items 39
and 40), there was a strong sense that those who preferred
face-to-face therapy would feel the loss of human interaction
most and feel that a real person was needed to build a
relationship and trust. Those who were more in favor of VRT
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and the virtual coach felt that it would be more convenient and
potentially enable more disclosuresrelated to their mental health.

Factor 4: Cost-Effectiveness

Individuals who scored high on this factor felt that VRT was
cost-effective, whereas those who scored low did not. Within
theitem where strong agreement or disagreement elicited atext
response (item 46), those who felt it was cost-effective
highlighted the decreasing costs of equipment and the benefits
this could bring to mental health services. For those who felt
that VR was still too expensive, there was aso recognition of
the difficulties that services might have in adopting VR.

Discussion

Overview

This study aimed to develop anew instrument for assessing the
public perception of VRT delivered by a virtual coach. We
received 295 responses. We found that a 4-factor solution was
the best fit for the AVRT Scale, with all subscales having
excellent internal consistency. The 4 factors were (1) attitudes
toward VRT, (2) expectation of presence, (3) preference for
VRT, and (4) cost-effectiveness. We found that being more
familiar with VR was correlated with more positive attitudes
toward VRT (factor 1), ahigher expectation of presence (factor
2), preferencefor VRT over face-to-face therapy (factor 3), and
belief that VRT is cost-effective (factor 4). Familiarity with
mental health was not associated with any factor. The qualitative
datasupported the quantitative findings, with many respondents
stating that their previous experience with VR may have affected
their perception of VRT. Respondents identified their homes
and spaces that felt safe and quiet as the best locations for
delivering VRT. The virtual coach was a salient concept
throughout the qualitative responses, with participants wanting
to better understand it and the relationships that could be
facilitated.

Principal Findings

Previous literature has indicated a correlation between VR
familiarity and more positive attitudes toward VRTs [14];
however, this is the first study to demonstrate this through a
public survey. Although we do not know the direction of this
association, the qualitative findings suggest that as the reach of
VR headsets increases, VRTs will likely be viewed more
positively. The perceptions of potential patients are important
in determining the efficacy of VRT, as positive expectations of
any psychological therapy are associated with better treatment
outcomes [35,36]. Therefore, an increase in the popularity of
VR kits may indirectly improve the efficacy of VRTSs.

This study isthe first to explore peoples’ perceptions of VRTs
guided by a virtual coach. Although most participants had no
personal or professional experience of menta health therapy,
many mentioned aspects relating to the virtual coach that draw
parallels with “therapeutic alliance”; in psychotherapy, this
denotestheimportance of the relationship between the therapist
and service user. In psychotherapy research, astrong therapeutic
alliance is associated with better treatment outcomes [37]. The
concept of therapeutic alliance has been studied more broadly
in relation to VR-assisted therapies [30] and digital mental
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health [38]. The effects are similar but may be predictive of
treatment outcomes to a lesser extent and more so predict
engagement.

Understanding whether it is possible to foster a “therapeutic
alliance” with a virtual coach and, if so, the nature of this
relationship is something that the public is concerned with and
therefore requires further investigation. Our findings provide
initial insights into how therapeutic alliances may operate in
VRT with a virtua coach. Respondents who showed a
preference for VRTs indicated that the presence of a virtual
coach would aid disclosure. This may be because of the
anonymity that this form of communication offers [39].
Furthermore, it is notable that many were curious about the
level of automation and formul ation offered by the virtual coach.
Qualitative findings from a trial of VRT guided by a virtual
coach found that the presence of a member of staff helped to
reinforce learning, which may suggest that certain elements of
therapy require a certain level of formulation [40]. Our data
suggest that the public view personalization as an important
component of therapy and that VRTs can be improved by
offering a certain level of formulation.

Another novelty of this study is the exploration of presence in
relation to VRTs. Previous research has suggested that
increasing presence can increase the effectiveness of VRT [41].
Newer VR-enabled headsets provide agreater level of presence
asthe quality of graphicsand functionality, such asinteractivity
and sensitivity of sensors (eg, eye tracking), have improved
significantly. Therefore, we sought to explore the importance
of this sense of presencein the general population. Our findings
indicate that those with a greater expectation of presence are
more positive and more likely to show a preference for VRTS.
Notably, our findingsindicate that even those who are familiar
with VR share concerns regarding the lack of presence and
immersion in VRTs. This suggests that developers and
researchers must continue to develop and update their
intervention designsto ensure that VRTs do not become stagnant
and continue to elicit a sense of presence.

Most of those who viewed VRTSs positively emphasized the
need for a choice to help increase access to mental health
treatment. More automated VRTs have been designed
considering the pressure to deliver psychological therapiesin
mental health services and the lack of resources to meet this
need [10,11]. Our findings indicate that the public is aware of
thisand views VRTsguided by avirtual coach as an acceptable
solution. Our respondents also indicated that VRT guided by a
virtual coach would be suitable for delivery at home, further
alleviating resource pressures. However, this was not the case
for all participants, with anotabl e proportion wanting to access
VRTsin alocation that was safe, familiar, free of distractions,
and large enough to use the VRT. The flexibility of location in
delivering VRT is an important consideration for increasing
access and meeting the needs of service users, especially when
considering the strong links between poor mental health and
housing quality [42]. The delivery location for VRT should be
considered on a case-by-case basis.

A further consideration for the implementation of VRT found
in our study is the importance of information. Our qualitative
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findings indicate that people were keen to better understand
what wasinvolved in VRT and thevirtual coach. Preintervention
expectations are key in managing service users expectations
while also fostering hopefulness, which in turn improves
engagement [43]. This information can also help to allay any
concerns service users might have about VRT and help
developers to understand their needs to improve the design and
implementation of VRTs. For example, a small number of
participants opposed the use of VRTS, which when expanded
in our qualitative data collection, indicated certain ethical and
moral concerns about its use in mental health care. All these
views were valid, but a few may be rooted in misconceptions
about VR or expectations about how it will be implemented.
Therefore, potentialy increasing the public’s awareness and
understanding of VR and VRT may help to appease them and
improve how it is deployed.

We found mixed findings regarding theimpact of cybersickness
on willingness to engage in VRT. For some participants,
cybersickness would dissuade people from using VRT.
However, this finding was not ubiquitous, with some saying
that they were still interested in trying VRT even if they had
experienced cybersickness. This contradicts previous research,
suggesting cybersickness is a considerable barrier [17]. As
technology progresses, cybersickness might become less
important. We also included a question on hygiene, as our
guestionnaire was shared during the COVID-19 pandemic.
However, this was excluded, suggesting that it was not a
significant concern for the public.

Limitations

The questionnaire has only been validated using the EFA.
Further validation is required before we can confidently
recommend its widespread use. Specifically, we must confirm
the factor structure in a new sample using confirmatory factor
analysis and assess its concurrent and discriminant validity. If
weare ableto replicate the strong psychometric propertiesfound
in this study, this questionnaire can be used to understand
attitudes toward VRTs délivered by virtual coaches. The scale
will also need to be adapted to contexts outside the United
Kingdom, for example, by amending items and further
validation.

Most of our respondents were female and had no previous
experience with mental health conditions or therapy. However,
men and those with more experience with mental health
conditions or therapy may have different perceptions of VRTSs.
A recent review found that gender differences might affect the
use and acceptability of VR, specifically that women are more
susceptible to cybersickness and therefore may be less willing
to use VR [44]. On the basis of this, it may be assumed that if
wewereto conduct asurvey with male participants, the attitudes
toward VRT guided by a virtual coach could be even more
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positive. We do not have any available evidence to indicate
whether those who are living with or have lived with mental
health conditions are likely to be more or less accepting of
VRTs. Purposive sampling should be used in future studies to
ensure that the views of these groups are included in future
validation studies.

Furthermore, we sought text responses for strong agreement or
disagreement with certain items. Notably, those with more
neutral views may have offered additional insights, but we
weighed thisagainst the additional burden on respondents. This
may also have led some participants to neutralize their views
to avoid triggering a free-text question. However, there were
no instructions in the questionnaire that responding differently
removed the free-text responses. In addition, the range of scores
indicated that this did not deter the participants from giving
extreme answers. The qualitative data we captured were
sufficient for our analysis.

Finally, the analysis of the relationship between familiarity and
attitudes toward VR and VRT was correlational. We could not
make any claim regarding the direction or causal nature of these
associations. For example, those with more positive attitudes
and a better understanding are more likely to become familiar
with VR through continued use. However, our qualitative
findings indicate that negative experiences with VR do not
factor in awillingness to use VRT.

Recommendations

Future research should further validate this questionnaire. Once
this has been accomplished, the questionnaire could be used to
investigate the factors that improve or worsen attitudes toward
VRT and VRT guided by avirtual coach. For example, asking
guestions such as whether trying VR improves perceptions or
whether increasing sales of domestic VR kitsisassociated with
improved attitudes. It is also important to explore how these
attitudes trandlate into behavior, that is, whether positive
attitudes predict patient preferences and engagement with VRTSs.
The impact of the level of automation versus the formulation
of thevirtual coach on attitudes should also be explored, asthis
was a salient concept within the qualitative data. The AVRT
Scale could be adapted and applied to other areaswhere VR is
used to deliver interventions, such as behavior change
interventions, or as atraining tool. The questionnaire can also
be used aongside treatment development, evaluation, and
implementation to explore the barriers and facilitators specific
to VRT and VRT guided by avirtual coach or the perceptions
of certain populations to aid the trandation of research into
practice [45]. In the long term, any research that considers
barriers to the uptake, engagement, and adoption of VRT has
the potential to alleviate the demand for trained therapists in
clinical settings, thus improving access to psychological
therapies.

Acknowledgments

Thisresearch did not receive any specific grant from funding agenciesin the public, commercial, or not-for-profit sectors. ADGB
was funded by the National Institute for Health and Care Research MindTech MedTech Co-operative. The views expressed are
those of the authors and not necessarily those of the National Health Service, the National Institute for Health and Care Research,

https://mental .jmir.org/2024/1/e48537

JMIR Ment Health 2024 | vol. 11 | e48537 | p. 9
(page number not for citation purposes)


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

JMIR MENTAL HEALTH Gomez Bergin et al

or the Department of Health. These organizations had no role in the study design, including collection, management, analysis,
and interpretation of data, writing of the report, or the decision to submit the report for publication.

ADGB would like to acknowledge the support of the National Institute for Health and Care Research Nottingham Biomedical
Research Centre.

Data Availability

All relevant data have been included in this publication. Researchers who would like to access the scale for further validation or
adaptation may contact the corresponding author with a methodologically sound proposal.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Description of virtual reality therapy and the virtual coach.
[PDEF File (Adobe PDF File), 18 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Factor structure and loadings.
[PDE File (Adobe PDF File), 172 KB-Multimedia A ppendix 2]

References

1. LeeKM. Presence, explicated. Commun Theory. Feb 2004;14(1):27-50. [doi: 10.1111/].1468-2885.2004.tb00302.x]

2. Kilkely F, O'Brien R, Ticho S. The growing value of XR in healthcare in the United Kingdom. The XR Health Alliance.
2021. URL: https.//www.xrhealthuk.org/the-growing-val ue-of -xr-in-healthcare [accessed 2023-12-16]

3. EshuisLV, van Gelderen MJ, van Zuiden M, Nijdam MJ, Vermetten E, OIff M, et a. Efficacy of immersive PTSD treatments:
asystematic review of virtual and augmented reality exposure therapy and a meta-analysis of virtual reality exposure
therapy. J Psychiatr Res. Nov 2021;143:516-527. [FREE Full text] [doi: 10.1016/j.jpsychires.2020.11.030] [Medline:
33248674]

4.  Faconer CJ, RoviraA, King JA, Gilbert B, Antley A, Fearon P, et al. Embodying self-compassion within virtual reality
and its effects on patients with depression. BJPsych Open. Jan 2016;2(1):74-80. [FREE Full text] [doi:
10.1192/bjpo.bp.115.002147] [Medline: 27703757]

5.  Ferer-GarciaM, Gutiérrez-Maldonado J. The use of virtua reality in the study, assessment, and treatment of body image
in eating disorders and nonclinical samples: areview of the literature. Body Image. Jan 2012;9(1):1-11. [doi:
10.1016/j.bodyim.2011.10.001] [Medline: 22119329]

6. MorinaN, IjntemaH, Meyerbroker K, Emmelkamp PM. Can virtual reality exposure therapy gains be generalized to
real-life? A meta-analysis of studies applying behavioral assessments. Behav Res Ther. Nov 2015;74:18-24. [doi:
10.1016/j.brat.2015.08.010] [Medline: 26355646]

7. Opris D, Pintea S, Garcia-Palacios A, Botella C, Szamoskdzi S, David D. Virtual reality exposure therapy in anxiety
disorders: a quantitative meta-analysis. Depress Anxiety. Feb 2012;29(2):85-93. [doi: 10.1002/da.20910] [Medline:
22065564]

8. Vamaggial. Theuse of virtua reality in psychosis research and treatment. World Psychiatry. Oct 2017;16(3):246-247.
[EREE Full text] [doi: 10.1002/wps.20443] [Medline: 28941114]

9. Hayward M. Increasing access to psychological treatments for mental illness. Lancet Psychiatry. Aug 2018;5(8):606-607.
[FREE Full text] [doi: 10.1016/S2215-0366(18)30262-1] [Medline: 30007518]

10. Freeman D, Lambe S, Kabir T, Petit A, Rosebrock L, Yu LM, et al. gameChange Trial Group. Automated virtual reality
therapy to treat agoraphobic avoi dance and distressin patients with psychosis (gameChange): amulticentre, parallel-group,
single-blind, randomised, controlled trial in England with mediation and moderation analyses. Lancet Psychiatry. May
2022;9(5):375-388. [FREE Full text] [doi: 10.1016/S2215-0366(22)00060-8] [Medline: 35395204]

11. Freeman D, Haselton P, Freeman J, Spanlang B, Kishore S, Albery E, et al. Automated psychological therapy using
immersive virtual reality for treatment of fear of heights: asingle-blind, parallel-group, randomised controlled trial. Lancet
Psychiatry. Aug 2018;5(8):625-632. [FREE Full text] [doi: 10.1016/S2215-0366(18)30226-8] [Medline: 30007519]

12. RizzoA, Shilling R, Forbell E, Scherer S, Gratch J, Morency LP. Autonomous virtual human agentsfor healthcareinformation
support and clinical interviewing. In: Luxton DD, editor. Artificial Intelligence in Behavioral and Mental Health Care.
Amsterdam, Netherlands. Elsevier Academic Press; 2016;53-79.

13. AltunkayaJ, Craven M, Lambe S, Beckley A, Rosebrock L, Dudley R, et al. Estimating the economic value of automated
virtual reality cognitive therapy for treating agoraphobic avoidancein patients with psychosis: findings from the gamechange

https://mental.jmir.org/2024/1/e48537 JMIR Ment Health 2024 | vol. 11 | e48537 | p. 10
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=mental_v11i1e48537_app1.pdf&filename=10cde26885cd9a7f259ef554935f38a8.pdf
https://jmir.org/api/download?alt_name=mental_v11i1e48537_app1.pdf&filename=10cde26885cd9a7f259ef554935f38a8.pdf
https://jmir.org/api/download?alt_name=mental_v11i1e48537_app2.pdf&filename=3fdb099e292ea8763e4ba11e2a1cb6a8.pdf
https://jmir.org/api/download?alt_name=mental_v11i1e48537_app2.pdf&filename=3fdb099e292ea8763e4ba11e2a1cb6a8.pdf
http://dx.doi.org/10.1111/j.1468-2885.2004.tb00302.x
https://www.xrhealthuk.org/the-growing-value-of-xr-in-healthcare
https://linkinghub.elsevier.com/retrieve/pii/S0022-3956(20)31089-X
http://dx.doi.org/10.1016/j.jpsychires.2020.11.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33248674&dopt=Abstract
https://europepmc.org/abstract/MED/27703757
http://dx.doi.org/10.1192/bjpo.bp.115.002147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27703757&dopt=Abstract
http://dx.doi.org/10.1016/j.bodyim.2011.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22119329&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2015.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26355646&dopt=Abstract
http://dx.doi.org/10.1002/da.20910
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22065564&dopt=Abstract
https://europepmc.org/abstract/MED/28941114
http://dx.doi.org/10.1002/wps.20443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28941114&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2215-0366(18)30262-1
http://dx.doi.org/10.1016/S2215-0366(18)30262-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30007518&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2215-0366(22)00060-8
http://dx.doi.org/10.1016/S2215-0366(22)00060-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35395204&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2215-0366(18)30226-8
http://dx.doi.org/10.1016/S2215-0366(18)30226-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30007519&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Gomez Bergin et al

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

randomized controlled clinical trial. JMed Internet Res. Nov 18, 2022;24(11):€39248. [FREE Full text] [doi: 10.2196/39248]
[Medline: 36399379]

Lindner P, Miloff A, Zetterlund E, Reuterskiold L, Andersson G, Carlbring P. Attitudes toward and familiarity with virtual
reality therapy among practicing cognitive behavior therapists: a cross-sectional survey study in the era of consumer VR
platforms. Front Psychol. Feb 8, 2019;10:176. [FREE Full text] [doi: 10.3389/fpsyd.2019.00176] [Medline: 30800086]
Chung OS, Johnson AM, Dowling NL, Robinson T, Ng CH, Yiicel M, et al. Are Australian mental health services ready
for therapeutic virtual reality? An investigation of knowledge, attitudes, implementation barriers and enablers. Front
Psychiatry. Feb 4, 2022;13:792663. [FREE Full text] [doi: 10.3389/fpsyt.2022.792663] [Medline: 35185649]

Benbow AA, Anderson PL. A meta-analytic examination of attritionin virtual reality exposure therapy for anxiety disorders.
JAnxiety Disord. Jan 2019;61:18-26. [doi: 10.1016/j.janxdis.2018.06.006] [Medline: 30646997]

Keller MS, Park HJ, Cunningham ME, Fouladian JE, Chen M, Spiegel BM. Public perceptions regarding use of virtual
reality in health care: a social media content analysis using Facebook. JMed Internet Res. Dec 19, 2017;19(12):e419.
[FREE Full text] [doi: 10.2196/jmir.7467] [Medline: 29258975]

Brown P, Waite F, Lambe S, Jones J, Jenner L, Diamond R, et al. Automated virtual reality cognitive therapy (gameChange)
ininpatient psychiatric wards: qualitative study of staff and patient views using an implementation framework. IMIR Form
Res. Apr 12, 2022;6(4):€34225. [FREE Full text] [doi: 10.2196/34225] [Medline: 35412462]

Chung OS, Robinson T, Johnson AM, Dowling NL, Ng CH, Yiicel M, et a. Implementation of therapeutic virtual reality
into psychiatric care: clinicians and service managers perspectives. Front Psychiatry. Jan 4, 2021;12:791123. [EREE Full
text] [doi: 10.3389/fpsyt.2021.791123] [Medline: 35058823]

Borghouts J, Eikey E, Mark G, DeLeon C, Schueller SM, Schneider M, et al. Barriersto and facilitators of user engagement
with digital mental health interventions: systematic review. JMed Internet Res. Mar 24, 2021;23(3):e24387. [FREE Full
text] [doi: 10.2196/24387] [Medline: 33759801]

JISC: online surveys. J'SC. 2022. URL: https.//www.jisc.ac.uk [accessed 2023-12-14]

Field A. Discovering Statistics Using IBM SPSS Statistics. Thousand Oaks, CA. Sage Publications; 2017.

Aref-Adib G, McCloud T, Ross J, O'Hanlon P, Appleton V, Rowe S, et a. Factors affecting implementation of digital
health interventions for people with psychosis or bipolar disorder, and their family and friends: a systematic review. Lancet
Psychiatry. Mar 2019;6(3):257-266. [doi: 10.1016/S2215-0366(18)30302-X] [Medline: 30522979]

Glegg SM, Levac DE. Barriers, facilitators and interventions to support virtual reality implementation in rehabilitation: a
scoping review. PM R. Nov 2018;10(11):1237-51.e1. [FREE Full text] [doi: 10.1016/j.pmrj.2018.07.004] [Medline:
30503231]

March S, Day J, Ritchie G, Rowe A, Gough J, Hall T, et al. Attitudes toward e-mental health servicesin a community
sample of adults: online survey. JMed Internet Res. Feb 19, 2018;20(2):e59. [FREE Full text] [doi: 10.2196/jmir.9109]
[Medline: 29459357]

Nichols S, Patel H. Health and safety implications of virtual reality: areview of empirical evidence. Appl Ergon. May
2002;33(3):251-271. [doi: 10.1016/s0003-6870(02)00020-0] [Medline: 12164509]

Schwartzman D, Segal R, Drapeau M. Perceptions of virtual reality among therapists who do not apply this technology in
clinical practice. Psychol Serv. Aug 2012;9(3):310-315. [doi: 10.1037/a0026801] [Medline: 22867123]

Tinwell A, Nabi DA, Charlton JP. Perception of psychopathy and the uncanny valley in virtual characters. Comput Human
Behav. Jul 2013;29(4):1617-1625. [doi: 10.1016/j.chb.2013.01.008]

Wrzesien M, Burkhardt JM, Botella C, Alcafiiz M. Towards avirtual reality- and augmented reality-mediated therapeutic
processmodel: atheoretical revision of clinical issuesand HCI issues. Theor IssuesErgon Sci. May 28, 2014;16(2):124-153.
[FREE Full text] [doi: 10.1080/1463922x.2014.903307]

Miragall M, Bafios RM, Cebolla A, Botella C. Working alliance inventory applied to virtual and augmented reality
(WAI-VAR): psychometrics and therapeutic outcomes. Front Psychol. Oct 08, 2015;6:1531. [FREE Full text] [doi:
10.3389/fpsyq.2015.01531] [Medline: 26500589]

IBM SPSS Statistics version 25.0. 2017. IBM Corp. 2017. URL: https://www.ibm.com/support/pages/

downl oading-ibm-spss-statistics-25 [accessed 2023-12-14]

Kaiser HF. Anindex of factorial simplicity. Psychometrika. Mar 1974;39(1):31-36. [EREE Full text] [doi:
10.1007/bf02291575]

George D, Mallery P. SPSS for Windows Step by Step: A Simple Guide and Reference, 11.0 Update. Boston, MA. Allyn
& Bacon; 2003.

Hsieh HF, Shannon SE. Three approachesto qualitative content analysis. Qual Health Res. Nov 01, 2005;15(9):1277-1288.
[doi: 10.1177/1049732305276687] [Medline: 16204405]

Gergov V, Lindberg N, Lahti J, Lipsanen J, Marttunen M. Effectiveness and predictors of outcome for psychotherapeutic
interventionsin clinical settings among adolescents. Front Psychol. Feb 16, 2021;12:628977. [FREE Full text] [doi:
10.3389/fpsyq.2021.628977] [Medline: 33664698]

Karlsson H, Kronstrom K, Nabi H, Oksanen T, Salo P, Virtanen M, et al. Low level of optimism predictsinitiation of
psychotherapy for depression: results from the Finnish Public Sector Study. Psychother Psychosom. Apr 18,
2011;80(4):238-244. [doi: 10.1159/000323613] [Medline: 21502771]

https://mental.jmir.org/2024/1/e48537 JMIR Ment Health 2024 | vol. 11 | e48537 | p. 11

(page number not for citation purposes)


https://www.jmir.org/2022/11/e39248/
http://dx.doi.org/10.2196/39248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36399379&dopt=Abstract
https://europepmc.org/abstract/MED/30800086
http://dx.doi.org/10.3389/fpsyg.2019.00176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30800086&dopt=Abstract
https://europepmc.org/abstract/MED/35185649
http://dx.doi.org/10.3389/fpsyt.2022.792663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35185649&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2018.06.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30646997&dopt=Abstract
https://www.jmir.org/2017/12/e419/
http://dx.doi.org/10.2196/jmir.7467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29258975&dopt=Abstract
https://formative.jmir.org/2022/4/e34225/
http://dx.doi.org/10.2196/34225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35412462&dopt=Abstract
https://europepmc.org/abstract/MED/35058823
https://europepmc.org/abstract/MED/35058823
http://dx.doi.org/10.3389/fpsyt.2021.791123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35058823&dopt=Abstract
https://www.jmir.org/2021/3/e24387/
https://www.jmir.org/2021/3/e24387/
http://dx.doi.org/10.2196/24387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33759801&dopt=Abstract
https://www.jisc.ac.uk
http://dx.doi.org/10.1016/S2215-0366(18)30302-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30522979&dopt=Abstract
https://europepmc.org/abstract/MED/30503231
http://dx.doi.org/10.1016/j.pmrj.2018.07.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30503231&dopt=Abstract
https://www.jmir.org/2018/2/e59/
http://dx.doi.org/10.2196/jmir.9109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29459357&dopt=Abstract
http://dx.doi.org/10.1016/s0003-6870(02)00020-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12164509&dopt=Abstract
http://dx.doi.org/10.1037/a0026801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22867123&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2013.01.008
https://www.tandfonline.com/doi/abs/10.1080/1463922X.2014.903307
http://dx.doi.org/10.1080/1463922x.2014.903307
https://europepmc.org/abstract/MED/26500589
http://dx.doi.org/10.3389/fpsyg.2015.01531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26500589&dopt=Abstract
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-25
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-25
https://link.springer.com/article/10.1007/BF02291575
http://dx.doi.org/10.1007/bf02291575
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
https://europepmc.org/abstract/MED/33664698
http://dx.doi.org/10.3389/fpsyg.2021.628977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33664698&dopt=Abstract
http://dx.doi.org/10.1159/000323613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21502771&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Gomez Bergin et al

37.

38.

39.

40.

41.

42.

43.

45,

Falkenstrom F, Granstrom F, Holmqvist R. Therapeutic alliance predicts symptomatic improvement session by session. J
Couns Psychol. Jul 2013;60(3):317-328. [doi: 10.1037/a0032258] [Medline: 23506511]

Tremain H, McEnery C, Fletcher K, Murray G. The therapeutic alliance in digital mental health interventions for serious
mental illnesses: narrative review. IMIR Ment Health. Aug 07, 2020;7(8):€17204. [FREE Full text] [doi: 10.2196/17204]
[Medline: 32763881]

Clark-Gordon CV, Bowman ND, Goodboy AK, Wright A. Anonymity and online self-disclosure: ameta-analysis. Commun
Rep. May 07, 2019;32(2):98-111. [FREE Full text] [doi: 10.1080/08934215.2019.1607516]

Bond J, Kenny A, Pinfold V, Couperthwaite L, gameChange Lived Experience Advisory Panel; Kabir T, et al. A safe place
to learn: peer research qualitative investigation of gameChange virtual reality therapy. IMIR Serious Games. Jan 16,
2023;11:e38065. [FREE Full text] [doi: 10.2196/38065] [Medline: 36645707]

Price M, Anderson P. The role of presencein virtual reality exposure therapy. J Anxiety Disord. Jan 2007;21(5):742-751.
[FREE Full text] [doi: 10.1016/j.janxdis.2006.11.002] [Medline: 17145164]

Evans GW, Wells NM, Chan HY, Saltzman H. Housing quality and mental health. Artic J Consult Clin Psychol.
2000;68(3):526-530. [FREE Full text] [doi: 10.1037/0022-006X.68.3.526]

Bennett-Levy J, Richards D, Farrandds P, Christensen H, Griffiths K, Kavanagh D, et a. Oxford Guide to Low Intensity
CBT Interventions. Oxford, UK. Oxford University Press; 2010.

Grassini S, Laumann K. Are modern head-mounted displays sexist? A systematic review on gender differencesin
HMD-mediated virtua reality. Front Psychol. Aug 7, 2020;11:1604. [FREE Full text] [doi: 10.3389/fpsyg.2020.01604]
[Medline: 32903791]

Andleeb H, Bergin AG, Robotham D, Brown S, Martin J. Relevant involvement and how it can improve implementation
for novel digital mental health interventions. In: Proceedings of the 3rd UK Implementation Science Research Conference.
Presented at: UKISRC '20; July 16-17, 2020, 2020; Virtual Event. URL: https://www.researchgate.net/publication/
343262737 Relevant_involvement_and_how_it_can_improve implementation for_novel_digital_mental_health interventions
[doi: 10.13140/RG.2.2.30467.68642]

Abbreviations

AVRT: Attitudes Towards Virtual Reality Therapy
EFA: exploratory factor analysis

VR: virtua reality

VRT: virtual reality therapy

Edited by J Torous; submitted 27.04.23; peer-reviewed by N Mungoli, T Cahill; commentsto author 16.07.23; revised version received
29.08.23; accepted 21.10.23; published 12.01.24

Please cite as:

Gomez Bergin AD, Allison AM, Hazell CM

Understanding Public Perceptions of MVirtual Reality Psychological Therapy Using the Attitudes Towards Virtual Reality Therapy
(AVRT) Scale: Mixed Methods Development Study

JIMIR Ment Health 2024;11:e48537

URL: https://mental.jmir.org/2024/1/e48537

doi: 10.2196/48537

PMID: 38214958

©Aidinn D Gomez Bergin, AcifeM Allison, CassieM Hazell. Originaly published in IMIR Mental Health (https://mentd .jmir.org),
12.01.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Mental Health, is properly cited. The complete bibliographic information, a
link to the original publication on https://mental .jmir.org/, aswell as this copyright and license information must be included.

https://mental.jmir.org/2024/1/e48537 JMIR Ment Health 2024 | vol. 11 | e48537 | p. 12

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1037/a0032258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23506511&dopt=Abstract
https://mental.jmir.org/2020/8/e17204/
http://dx.doi.org/10.2196/17204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32763881&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/08934215.2019.1607516
http://dx.doi.org/10.1080/08934215.2019.1607516
https://games.jmir.org/2023//e38065/
http://dx.doi.org/10.2196/38065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36645707&dopt=Abstract
https://europepmc.org/abstract/MED/17145164
http://dx.doi.org/10.1016/j.janxdis.2006.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17145164&dopt=Abstract
https://psycnet.apa.org/record/2000-15699-019
http://dx.doi.org/10.1037/0022-006X.68.3.526
https://europepmc.org/abstract/MED/32903791
http://dx.doi.org/10.3389/fpsyg.2020.01604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32903791&dopt=Abstract
https://www.researchgate.net/publication/343262737_Relevant_involvement_and_how_it_can_improve_implementation_for_novel_digital_mental_health_interventions
https://www.researchgate.net/publication/343262737_Relevant_involvement_and_how_it_can_improve_implementation_for_novel_digital_mental_health_interventions
http://dx.doi.org/10.13140/RG.2.2.30467.68642
https://mental.jmir.org/2024/1/e48537
http://dx.doi.org/10.2196/48537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38214958&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

