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Figure 1: Two VR exposure therapy scenarios explored with therapists: arachnophobia and fear of public speaking. On the left,
the environment started with an empty table, and the therapist started slowly sending out spiders to approximate the patient’s
avatar. Ultimately, as they were reacting well to the stimuli, the therapist used the authoring tool to create and send a spider to
their hand. On the right, we see an almost empty theatre where the patient will deliver a presentation. The therapist exposed
the patient to the anticipation of a talk and then asked the patient to perform a presentation while the audience was entering the
room and, through the controls of the therapist, showed appraisal or reacted negatively to the presentation.

ABSTRACT

Exposure therapy (ET) gradually introduces people to the objects,
animals, or situations they fear to help them overcome the angst
with that source of anxiety. VR(ET) enables exposure to various
triggers in the safety of the clinical or home environments. While
prior work has explored how specific VR environments support
therapy in contexts such as social anxiety or arachnophobia, ther-
apy’s individualised nature is often overlooked. We used an itera-
tive participatory design approach to develop an authoring platform
for therapists, enabling them to tailor VR environments during ex-
posure by changing and parameterising elements and reapplying
past scenes. We used this platform as a design probe in a study with
ten therapists to elicit discussions about the design of VRET experi-
ences and therapists’ authoring needs. Findings highlight the value
of controlling the stimuli presented to patients and deviating from
stereotypical scenarios, and the importance of further investigating
the therapist’s virtual representation.

Index Terms: Participatory design, virtual reality, exposure ther-
apy, anxiety disorders, VRET, authoring.
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1 INTRODUCTION

Exposure Therapy (ET) is a commonly employed treatment option
for phobias and anxiety disorders, which consists of gradually ex-
posing patients to triggering stimuli to decrease exacerbated reac-
tions and behaviours of avoidance. The two most well-established
forms of ET intend either to expose patients to the feared stimuli in
real-life scenarios (in vivo ET) or to imagine such scenarios (imag-
inal ET). These two approaches present several challenges, such
as the high cost and low control of in vivo ET and the reliance on
patients’ creativity of imaginal ET [38].

Virtual Reality Exposure Therapy (VRET) has emerged as an al-
ternative to traditional forms of ET, due to its potential to overcome
their limitations. First, it is able to replicate real-world scenarios but
with reduced time and human and financial resources. Second, it al-
lows the effectiveness of the intervention to be maintained by not
being dependent on the patient’s imagination capabilities or their
capabilities to express themselves. Third, it promises more signif-
icant control over the experience and the variables in the virtual
world. For these reasons, VRET has been explored in various do-
mains, such as pain management [1], phobias [32], post-traumatic
stress disorder [17] and social skill training for individuals with
autism spectrum disorder [40]. While prior work has shown the
potential of VRET and results comparable to in vivo and imaginal
therapies [20, 36, 6], it also shows that current VR settings are often
monolithic, affording low flexibility and control over the experience
[23]. This limits therapists’ capacity to tailor sessions to individual
patients, a concern heightened by the diverse needs of patients and
the unique nature of their clinical conditions.



In this work, we investigate how to support therapists in prepar-
ing and controlling VRET sessions to accommodate their needs and
those of their patients. For that purpose, we followed a participa-
tory design approach where we included therapists in the design of
a VRET authoring platform. We started with preliminary meetings
with therapists to understand their current practices and needs and
to provide comments and suggestions about the first prototypes de-
veloped by the research team. These meetings resulted in a fully
functional prototype supporting the authoring, repetition, and real-
time control of VRET sessions under two scenarios: arachnopho-
bia and fear of public speaking (Figure 1). We then conducted a
user study with ten therapists (in pairs) where we performed: 1)
semi-structured interviews to further understand current practices,
challenges, opportunities, and the role of VR in therapy; and 2) a
mock-up session using our VRET authoring platform as a design
probe, where participants acted as therapists and patients, to elicit
feedback about the platform, authoring needs, and the VRET expe-
rience itself (one pair did not complete the mock-up session).

Our findings show that therapists value the ability to author ses-
sions tailored to the needs of each patient while also being able
to control and adapt the available functions in real time. Re-using
and sharing sessions enables replicating specific sessions, optimis-
ing session preparation before exposing patients to stimuli, and as-
sessing their progress. In addition, participants highlighted the im-
portance of studying how therapists should be represented virtually
and criticised the stereotypical scenarios currently used in similar
applications. We discuss how these findings inform the design of
authoring platforms for VRET sessions.

Our paper contributes with lessons learned on the authoring
needs of therapists when crafting VRET experiences and on the de-
sign of VRET platforms. In addition, it further characterises current
therapeutical practices and opportunities for VRET, and presents a
VRET design probe in the contexts of fear of public speaking and
arachnophobia.

2 RELATED WORK

The decreased costs and increased capabilities of VR technologies
have made it more affordable to users and more straightforward to
include as a medium in various areas. More particularly, VRET has
become increasingly more common as an alternative to the more
established in vivo and imaginal ETs.

Although more established, in vivo and imaginal ETs have short-
comings [38, 34, 14]. For example, imaginal exposure, which con-
sists of asking patients to imagine the feared situation, is utterly
dependent on the patient’s imagination; therefore, there can be an
inability to successfully recreate the situation in the patient’s mind,
which, with the added lack of control from the therapist over what
the patient is imagining/experiencing, might not activate the fear
response [38]. In vivo exposure therapy consists of exposing the
patients to the feared stimuli in person, which also entails particu-
lar drawbacks. One of the most significant limitations is the loss of
confidentiality, as exposure to a real-life scenario can include public
scenarios, risking contact with outside people. Additionally, there
is a lack of control over external variables in these real-life situa-
tions (e.g., for fear of dogs, a dog might not be available) and added
costs that come with them (e.g., for fear of flying, the treatment in-
volves multiple flights, which can become expensive) [38, 36, 34].
Furthermore, some patients may find in vivo ET too overwhelming,
avoiding seeking treatment [38, 34].

VRET has shown great promise in multiple clinical areas. For
instance, in PTSD [17, 18], studies revealed that VRET efficacy is
comparable to imaginal exposure but with some advantages, such
as the perceived levels of anxiety/fear of the patients being lower
with VRET. In school phobia, the study by Peñaloza-Salazar et al.
[32] managed to lower the school-related fears of children, while
also including more reluctant participants due to the more appeal-

ing setting of using VR. In obsessive-compulsive disorder [14] re-
sults were comparable to in vivo exposure, with the caveat of having
a more considerable engagement and reduced pre-session anxiety.
For both Fear of Flying [36, 35] and Social Anxiety [2, 4, 5, 19],
several studies and software have already been designed with the
sole purpose of providing ET in these contexts with positive results
that are comparable to in vivo and imaginal exposure.

In addition, VR allows to easily recreate scenarios that are diffi-
cult and/or dangerous to portray in a real-world environment, which
can include crossing the street with a red light for children with
autism spectrum disorder [40], teaching them how to react to day-
to-day situations through social skills training, and war scenarios
for PTSD [18, 17]. It is also more affordable and achievable if we
consider that in vivo ET requires that both the therapist and client
have to match agendas, go to the place where exposure will take
place (which also can be a time burden), and even after all this ef-
fort, conditions might not be perfect at the desired place.

Still, while VR can potentially recreate real-world scenarios
more safely, allow for better control [4] and customisation [38],
and make patients keener to engage in therapy [31], most scenarios
are limited and monolithic. Prior work provides valuable contribu-
tions in the customisation of therapy sessions but often restricts the
therapist’s control to a sequence of predefined actions that can be
toggled [34, 15], sometimes associated with varying difficulty pro-
gression levels [6, 22]. Although works such as [9] provide greater
control in real-time by focusing on higher-level elements such as
the type of environment or the weather, also enabling patients to
select meaningful objects, they do not allow to control subtle, fine-
grained elements such as specific gestures or behaviours that could
increase flexibility in real-time and diversity of experiences [1, 23].

In addition, prior work has also focused on giving authoring ca-
pabilities to patients. For instance, Choi et al. [13] developed V-
Theme Park, which consisted of a virtual environment with graded
ET, in which the virtual worlds were constructed directly by the
patients, using stimuli particular to themselves. Alves et al. [3]
created a mobile application that enables users to create virtual en-
vironments by taking photographs with their smartphone, enabling
them to replicate environments that they face in their lives. These
environments could then be explored and edited by adding text
labels, images or videos. These studies were received positively,
highlighting the need for more authoring-focused studies.

Lastly, it is of note that the majority of past work (e.g., [5, 32,
36, 15, 22, 9]) focused on presenting and evaluating a specific tool
or approach, aiming to understand its efficacy. While these works
also provide valuable contributions, we focused on delivering a de-
sign probe to elicit knowledge from domain experts, facilitating
discussion and insights that inform the design of future platforms
for VRET. Prior work [21] shows that technological probes help
non-tech-savvy users understand the concepts and provide a proof-
of-concept to generate discussion and ideas.

Our work addresses the limitations of current VRET solutions
by leveraging the advantages of including therapists in the design
process. By developing VRET systems alongside clinicians, we
can include necessary session authoring capabilities in these sys-
tems, providing flexibility and adaptability to tackle the specificity
of patients’ conditions.

3 PARTICIPATORY DESIGN FOR AUTHORING VRET

Our main goal is to understand therapists’ needs and preferences
when preparing and controlling VRET sessions. We followed a
participatory design approach where meetings with therapists sup-
ported the design and implementation of a VRET authoring tool
and used such tool to elicit further comments and suggestions. This
work intends to inform the design of future VRET experiences and
authoring platforms. Overall, our specific objectives were to 1) un-
derstand the current clinical practices in ET, 2) gain insight into



the potential impact of VR on the future of ET, and 3) understand
the requirements for a VRET authoring tool and the respective VR
experience.

In this section, we briefly describe our iterative process with ther-
apists, followed by the description of our VRET authoring proto-
type and a user study conducted with 10 therapists. The whole
process took place over 11 months.

3.1 Iterative Process with Therapists
We organised three different sessions with six therapists in total (all
with over 10 years of experience, two of them also participating
in the final study). During the first two, we identified which anxi-
ety disorders to focus on in our prototype: fear of public speaking,
which was often generalised as social anxiety by clinicians, and fear
of spiders (arachnophobia). These meetings also helped us to un-
derstand and confirm the main limitations of current practices and
which features we should include in the prototype.

In the fear of public speaking scenario, clinicians mentioned the
possibility of including an empty room as a means to explore antic-
ipation, conveying emotions and eye contact in the virtual audience
(i.e., through gestures or facial expressions), and visualising virtual
people standing up and leaving the environment in the middle of a
presentation, promoting thoughts of doubt on the patient.

In the fear of spiders scenario, therapists emphasised the require-
ment to create spiders on different surfaces, including on the pa-
tient’s virtual hand to provide another type of feedback (haptic),
changing spiders’ size to allow customisation of the intensity in
real-time, as well as allowing the patient some control over the spi-
ders to improve the sense of agency (i.e., trapping and killing spi-
ders).

Furthermore, the inclusion of sound and reviewing and replaying
past sessions were also frequently mentioned.

The third meeting allowed us to confirm requirements and show-
case our initial prototypes to therapists. This gave us valuable in-
sights and suggestions that helped shape the rest of our prototype,
refining elements associated with the controls and features of the
scenarios before proceeding to the user study.

3.2 VRET prototype
The preliminary sessions guided the design of a tool for authoring
VRET sessions. This tool supports two scenarios with two envi-
ronments each (totalling four environments), and comprises a VR
application meant to be experienced by the patient and a computer
application meant to be used by the therapists. It allows the envi-
ronments and non-player characters to be dynamically customised
in real-time during a therapy session, promoting authoring capabil-
ities for the therapist. Furthermore, it enables these dynamically
generated sessions to be replayed and adapted in the future.

3.2.1 Immersive VR application
The VR application is designed for patients to interact with. It has a
training environment for calibrating the HMD (i.e., adjusting straps
and connecting the computer application) and explaining controls
to patients. It is a simple room with stone walls. We have then
developed two VRET scenarios, each with two different environ-
ments.

Fear of Public Speaking. The first scenario developed is to
be used with patients with fear of public speaking (Figure 1, right
side). Here, two environments are presented: a classroom and a
theatre. In this scenario, the therapist can create (i.e. people will
appear at the door and sit in the audience) and remove (i.e. the peo-
ple in the audience can stand up and leave - Figure 2a) people in the
audience, activate animations among the audience (e.g., clapping,
negative and positive gestures, turning towards the patient - Figure
2b), toggle background noise in the audience, and show emotion
through emojis in thought balloons among the audience (Figure 2c).

Arachnophobia. The second scenario developed is to be used
with patients with fear of spiders (Figure 1, left side). Here, two
environments are presented: a living room and an office. In this
scenario, the therapist can create spiders in different areas, includ-
ing on the patient’s virtual hands with haptic feedback – providing
slight vibrations to the respective controller when the spider moves
–, change their size in real-time, and eliminate them. The patient
can trap the spiders using a glass and kill them using their virtual
hands or a handbag in the living room environment.

(a) Virtual characters leaving the audience.

(b) Virtual characters performing gestures.

(c) Virtual characters showing emotion through emojis.

Figure 2: Patient perspective in the fear of public speaking scenario. Here,
while the patient is doing a presentation, the therapist manipulates differ-
ent elements of the virtual environment to simulate anxiety-inducing be-
haviours, such as (a) seeing people getting up and leaving the theatre, (b)
people expressing boredom and encouragement through body expressions,
or (c) emojis

3.2.2 Authoring tool

The computer application is designed for the therapist’s use, pro-
vides control for each scenario and allows past sessions to be re-
viewed and replayed.

Controlling scenarios. The therapist is able to control the four
different environments in real-time through the computer applica-
tion. For instance, in the case of the theatre environment, the thera-
pist possesses an interface (Figure 3) with several different buttons
and sliders corresponding to each feature, separated into different



Figure 3: Screenshot showcasing the fear of public speaking interface of
the authoring tool.

quadrants: a) Create People - creating people in the audience, b)
NPC Animations - toggle gestures among the audience, c) Audi-
ence Sound - control sound effects, d) Emojis in Thought Balloons
- display emojis in the audience, e) Remove People - eliminate peo-
ple from the audience, and f) information about the environment.
The application logs all interactions to the Firebase database.

Reviewing and replaying past sessions The VRET system al-
lows for previous sessions to be reviewed and replayed with a click
of a button while still allowing them to be customised simultane-
ously. Both features make use of Google’s Firebase (cloud), read-
ing logs saved during past sessions.

In addition, the therapist can visualise the patient’s screen
through Unity’s “game” interface or Oculus Casting if using the
VR application untethered.

3.3 User Study

The prototype was then used as a design probe for a participatory
design study, divided into five sessions with a pair of participants
each (n = 10) and comprised of two parts: semi-structured inter-
views and mock-up sessions.

The semi-structured interviews included questions on topics
ranging from the perceived role of technology and VRET in ther-
apy, what level of control clinicians want in VRET, and what future
participants see with VRET. We also hypothesised VRET scenarios
focusing on probable limitations and desired controls.

In the mock-up sessions, we used our prototype to challenge clin-
icians to play the roles of a patient and a therapist to get more di-
rect feedback and suggestions and to understand particular dynam-
ics and practices that would be more apparent in an active setting.
Lastly, we inquired clinicians on session replayability.

Our study took place at the private clinic facilities where par-
ticipants were recruited. Sessions took place across two non-
consecutive days. Four sessions were included on the first day,
while the remaining one happened on the second day. The mate-
rial list included a powerful gaming laptop, the Meta Quest 2 and
a USB-C cable (the Quest Link). While the prototype could run
standalone, we used a USB connection to easily control the VR ex-
perience and display it on the laptop.

3.3.1 Participants
We recruited ten participants from a private clinic through conve-
nience sampling. Nine were clinical psychologists, and one was an
intern, with most having social anxiety disorder as one of their main
areas of work (n = 6). Participants were required to be trained and
experienced in ET and anxiety disorders to qualify for the study.
Two participants were male, while the rest were female, and most
had 10 or more years of experience (n = 6), with two having over
20. Three participants had previously used VR technology as a tool
during therapy sessions.

3.3.2 Procedure
The study consisted of five sessions, each with a pair of participants
(i.e. five pairs). Each session started with the first author describing
the study’s objectives and providing an overview of participants’
involvement, including their rights. Participants were given an in-
formation sheet with study details and authors’ contact and were
asked to read and sign the written informed consent. Participants
were encouraged to ask any questions they had.

The session comprised two main phases, each focusing on dif-
ferent objectives.

Semi-Structured Interview. During the first phase, we gath-
ered data on the current clinical practices used in treating anxiety
disorders with ET. We also asked participants for their insights on
VR as a supporting tool for ET. We aimed to understand and vali-
date the challenges and limitations faced by traditional methods by
collecting data and promoting discussions between clinicians. To
facilitate this, we used a script divided into five categories to guide
the conversation. The following categories were discussed during
the interview:

• Background: We aimed to understand the participants’ back-
ground in therapy and their experiences with anxiety disor-
ders. We also discussed which anxiety disorders are more
common in their clinical practice.

• Therapy Characterisation: We focused on understanding
the therapeutic method, initial therapy sessions, and how ther-
apy evolves over time. We also discussed barriers and chal-
lenges that current ET methods (in vivo and imaginal) raise.

• Evaluation and Challenges: These questions were essen-
tial to understanding how progress is evaluated and the dif-
ferences between dealing with children and adults.

• Technology: We wanted to understand participants’ opinions
on technology use in the context of therapy before moving on
to the VR-related questions.

• VR: Finally, participants were asked about VR in the context
of health, as well as its benefits and shortcomings. We also
discussed specific applications and controls they would like
to have in the virtual environment.

Mock-up Session In this phase, one of the participants in the
pair was asked to play the role of a patient and the other of the clin-
ician. Participants were asked to act as they would in a standard
setting, following protocols and simulating conversations that typ-
ically happen during an ET session. After the participant assigned
to be the patient put on the HMD and the connection to the platform
was done, the researcher loaded up the public-speaking phobia the-
atre scenario, and the “patient” was encouraged to explore. Ini-
tial conversations between the therapist and the “patient” occurred
without input from researchers, as the therapist would tell us what
they would like to happen and be able to control. Throughout the
session, we demonstrated the features we had developed and sought



feedback from the participants while giving them control over the
scenario.

After completing the mock-up session, we demonstrated to par-
ticipants that we could repeat the session they had just finished,
automatically activating the exact timeline of stimuli, and asked fi-
nal questions about the overall experience and how saving sessions
could be leveraged for future use.

We prioritised the fear of public speaking scenario as it is one of
the most prevalent anxiety disorders in participants’ clinical prac-
tice. Despite this, we were still able to show the arachnophobia
scenario to two pairs, time-permitting, and get valuable feedback.

3.3.3 Data analysis
Sessions were audio recorded and transcribed. To protect the
anonymity of participants, an ID code was assigned to each par-
ticipant (i.e. P1-P10) and all personal information removed from
the final version of the transcriptions.

This data was then coded and analysed using a thematic analy-
sis protocol according to the model proposed by Braun and Clark
[10]. This thematic analysis took place over several moments of
discussion, including brainstorming sessions among the researchers
to rearrange ideas and build connections among themes.

Due to technical problems, we were unable to complete one of
the mock-up sessions (with the first pair of participants). Still, we
included interview data from the first pair and fixed the technical
problems for the following pairs.

4 FINDINGS

Based on the thematic analysis protocol conducted, the following
themes were identified:

4.1 Current practices
Participants described their current practices usually by outlining
the ET pipeline. For instance, five participants mentioned that ther-
apy always starts with a psycho-education process. In the first ses-
sions, the therapist, alongside the patient (and the parents in the
case of children and adolescents), has to build an exposure hierar-
chy (P2, P4, P5, P6, P10) where they will, as mentioned by P2, “...
identify every situation that he is afraid of and classify it in the de-
gree of discomfort [felt]”. These situations will be ordered in terms
of the oatient’s ability to face them. Then, the therapist makes a list
detailing the order of exposure to each one. Parents, especially in
the case of pediatric patients, must also be part of the therapy pro-
cess as they act as co-therapists and are the most prominent drivers
of success or failure. Finally, gradual exposure can begin.

One factor particularly relevant to therapists’ practices is partici-
pants’ readiness, as some patients might not be ready to move from
imaginal to in vivo ET. In addition, the type of phobia is also a de-
terminant of the kind of approach used. For instance, P2 mentioned
that “in vivo” exposure is particularly important in disorders such
as fear of public speaking, while imaginal exposure can serve as
an initial stepping stone for specific disorders such as generalised
anxiety to reach a degree of comfort where patients can then be
exposed “in vivo”.

While exposure is essential, P2 highlighted that it cannot be used
alone, and should be used alongside other techniques. Exposure is
usually composed of small tasks, such as “... sending an audio
message to a friend...” (P1) in the case of selective mutism. Still,
clinicians raised concerns about current practices using digital in-
teractions, which are disliked by some patients as they cannot judge
how the other person might react.

Technology was already present in therapy through the use of
videos or even 360º videos with VR. Still, the COVID-19 pan-
demic temporarily changed care to be exclusively remote, which
forced therapists to find solutions. P3 mentioned that exposure, es-
pecially for specific disorders, was challenging - “... for fear of

public speaking, [exposure] was very limited because there was not
a context that would allow it” - which still applies to online sessions
nowadays.

Participants also mentioned the impact the COVID-19 pandemic
and isolation had in regards to mental health. For instance, P3 men-
tioned: “I think that with the pandemic (...) not being able to live
our normal lives could have aggravated certain traits that maybe
were already present”. This idea was also highlighted by P7, who
refers:

“If we consider anxiety from the subclinical point of
view, and not exactly clinical, there is a big aggravation
[of mental health issues]. (...) Buying a house, leaving
the parents’ house, getting a job (...) there is a whole
level of situations associated to adulthood where we (...)
will most likely find higher subclinical values [of anxi-
ety]”. - P7

Still, clinicians raised some concerns regarding exposure in vivo.
P1 stressed that “... sometimes it is hard to put into practice some
elements that we think: this would be ideal...”. This can happen for
multiple reasons: 1) the environment itself or external organisations
do not allow it – e.g., a school may not allow school phobia therapy
to be performed in that context; 2) the elements do not cooperate –
e.g., in the context of fear of bees, P3 referred that“... depending on
the time of the year, it is a lot harder to perform these exposure mo-
ments...”; 3) it is dangerous to perform the exposure, such as with
the case of driving; 4) and in terms of logistics, with exposure often
requiring the therapist to “... get out of the office and go with the
person to a certain environment...” (P7, P8), forcing the clinician
to book multiple hours for that specific patient instead of one, with
associated costs.

4.2 Feedback on Authoring Capabilities
Therapists praised the authoring possibilities present in our design
probe. They highlighted the possibility of controlling the environ-
ment itself in the fear of public speaking scenario, such as using
lighting and sound to their advantage. For instance, P4 mentioned
that “the fact that the environments are dark is already anxiogenic”.
Additionally, the possibility of controlling specific characteristics
of the audience, such as eye contact, gestures and behaviours (e.g.,
virtual characters getting up and leaving the auditorium) and being
able to control audience size were found valuable to the experience.
In particular, P7 mentioned that:

“... having only one person has another effect that is
activating, maybe even a little more because it is one
person and can only interact with me...” - P7

On the other hand, P9 directly stated that allowing more people in
the auditorium was important.

In the fear of spiders scenario, therapists mentioned positively
the ability to trap and free spiders under the glass, giving some con-
trol and agency to the patient. Also, P6 mentioned it was important
to control the size of the spider, as well as the creation of spiders on
the patient’s virtual hand, which allows the placing of the phobic
element in the patient’s virtual hand, providing haptic feedback to
increase realism.

When presented with the possibility of replaying previous ses-
sions, participants said it makes total sense as it was interesting to
be able to go back and, as referred by P6, “... understand that a
situation that was thought to be more anxiogenic, actually does not
cause that much anxiety, or vice versa”.

Notably, the therapists also provided suggestions to implement
into our system to improve customisation and authoring capabil-
ities. For the fear of public speaking scenario, participants men-
tioned including control over lighting and more gestures and inter-



actions to improve authoring and different characters in the audi-
ence with varying genders, professions and social statuses, as some
patients might struggle with a particular type of person.

For the fear of spiders scenario, participants recommended
adding spider webs as part of the exposure to incite anticipation,
and controlling the spiders’ distance from the patient and their abil-
ity to climb the patient’s leg.

Additionally, they suggested including music and a relaxation
application in the middle of therapy.

4.3 (Stereotypical) Realism
When referring to commercially available VR environments, ther-
apists feel a lack of integration of the therapeutic requirements in
virtual environments for ET. P10 referred to a VR application that
she had experienced in the context of OCD, with contamination
symptoms, highlighting a lack of communication between VR tool
developers and therapists.

“I work with obsessive-compulsive disorders. There is a
myth about contamination that has to do with germs. I
experienced not long ago an environment in which there
are multiple germs, viruses, among others, that come
flying in my direction (...) this won’t activate anyone (...)
usually, whoever does the design doesn’t have clinical
experience” - P10

This disconnection with reality creates a stereotypical realism in
these scenarios. In this case, the person is not afraid of the virus
itself but of the thoughts of being dirty and in unsanitary situations
in their heads, for instance, P10 highlighted situations such as “...
a used tissue on top of a table...” or “... someone touching the door
knob with their hands dirty...”. Another example one of the par-
ticipants (P2) gave to exemplify this was, in the context of fear of
heights, a New York-like skyscraper, which is a typical environ-
ment “... to appear in VR systems (...) has nothing to do with the
buildings that I know of here”. Although it might be able to activate
the patient, they might not feel like they fit in and not change their
perception of the phobia.

Clinicians also raised concerns about the environments’ graph-
ical fidelity (physical realism [26, 16]). It was mentioned by P3
that it would be good if, for some patients, different environments
could be used - “... we could have an environment closer to reality
because (...) it is a very cartoony environment, and for some kids
having a more realistic environment might help (...) because they
would say ’all right, but this is because I know this is fake (...) and
it’s not a problem here’”.

Moreover, this realism is necessary because some patients might
get stuck on judging the environment itself instead of being open to
therapy:

“Children (...) play, sometimes even VR in other games,
right? And the graphical quality is (...) a lot superior
(...). Sometimes children themselves can be a little judg-
mental (...), which means that sometimes they get more
stuck in evaluating the environment than actually [being
open for therapy].” - P10

4.4 Holistic experiences
During the exposure process, the patient is taught simple relaxation
techniques, such as self-affirmation phrases and breathing exercises
(P1, P3, P4), the latter being present even in our mock-up session.
Therapists suggested the inclusion of visual aids for these exercises
in the virtual environments:

“...not really pausing the environment, but something
appearing in front that would allow the exercise to be
done (...) the hand as an anchor for breathing (...) the

hand contour, they follow this line (...) to help them
count each breath.” - (P4)

Therapists also mentioned that the current starting zone of the
VR system looked like a dungeon (P7) and that first impressions of
the environment were important - “... entering the VR knowing that
I will be exposed and having instantly a scene with a wall made
of stone isn’t captivating” (P5). So, it was suggested that, for the
case of the fear of public speaking scenario (theatre), the exposure
could start from the door, as “... seeing the turned away audience
(...) changes the level of anxiety, as well as being closer to the exit
door” (P4), or even outside the theatre itself, starting in the elevator
(P5) towards the theatre, and that the act of walking towards the
place that causes anxiety can be the first step of exposure (P6).

Furthermore, while some exposure tasks directly relate to the
patient’s fears, others are not as direct. For example, for fear of
spiders, P4 mentioned that spider webs could be as, or even more,
anxiogenic as seeing a spider directly because of anticipation.

4.5 Therapist-Patient dynamic
The therapeutic relationship between the therapist and the patient
is one of the producers of success; this dynamic was mentioned
directly by six of the therapists (P1, P2, P3, P5, P6, P10). This rela-
tionship starts forming in the first session and develops along each
session, with some situations that can be the determining factor in
the therapeutic relationship (P1), such as the feeling of competence
by the patient, for example, by asking the patient directly for help
with something.

The virtual representation of the therapist, in both VR and non-
VR applications (e.g., self-administered therapy applications [25]),
was also a prevalent topic in the conversation.P2 mentioned that
having an avatar controlled by someone real, that is not just a bot
answering, directly affects the outcome of the therapeutic interven-
tion. This was even more evident when transitioning into the mock-
up session with P5 and P6, where the pair assumed both participants
would put the HMD on and be virtually represented in the environ-
ment at the same time, one serving as the patient and the other as
the therapist:

“No, but I think we both go, right? (...) How does this
work, will it be the both of us?.” - (P5)

These therapists envisioned the therapist authoring the session
while also being part of the virtual experience.

Clinicians also highlighted one of the significant limitations of
current VRET platforms, emphasising the inability to simulate
physical contact. In particular, P10 stressed that they cannot just
make their hands part of the environment and experience. While
this might not be essential for all patients, for some, the ability to
receive assurance and comfort from the therapist can profoundly
influence therapy’s effectiveness - “... there are people that need
bigger... yes... need more proximity...” (P10). Furthermore, P6 also
raised concerns regarding other stimuli such as odour - “I imagine
that some variables, like odour, that is present in the real situation,
we can’t reproduce in the VR”.

4.6 The role of VR
One key aspect provided by therapists regarding the use of VR for
ET is that it is not here to replace in vivo but to help bridge the
gap between imaginal and in vivo exposure. However, some advan-
tages over in vivo and imaginal ET were identified by participants,
namely P5 mentioned: ” ...controlling some variables, and VR can
help here with more real imagery because the person is still in a
safe place and, therefore, can remove the glasses [HMD] at any
point if they want to stop”. It is better than imaginal exposure but
not as invasive and anxiogenic as an in vivo exposure (P2). Still, it
is only seen as a middle step since:



“... virtual reality is a virtual reality (...) if we don’t
make the passage into an in vivo context (...), there is no
proper way to test if that phobia or if that anxiety has
less impact” - (P5)

Furthermore, P5 raises concerns about patients losing the sense of
security when transitioning into the real world - “... when a person
transitions from a virtual world to the real one, they may lose their
sense of security (...) This feeling of security can give them a sense
of calmness, as it is a major factor that can help ease anxiety.”.

VR is also more than therapy, allowing to bridge a possible dis-
tance gap between the patient and the therapist. As P7 mentioned,
“... being able to have the situation of having my client at home,
put on his glasses [VR headset], they don’t have to be the same as
mine, ok? But being able to log into a platform in real-time, just
like it was a videoconference with me” would be significant. Fur-
thermore, P4 and P10 mentioned using VR for playing video games
and doing relaxation exercises outside the scope of therapy.

Comfort surrounding the hardware and software was also one of
the talking points in the interview. P3 was especially concerned
that:

“... for some children when they are more anxious
and mainly if they already have some hypersensibilities,
physical stimuli can be particularly challenging (...) for
these kids, the glasses [HMD] in the moment of expo-
sure can be a problem (...) it exudes a lot of pressure on
the face, and they become really hot.” - P3

P4 also stressed that the action of putting the HMD on might al-
ready make the patient anxious, as they know it is for exposure,
leading to negative feelings towards the HMD itself. To tackle the
latter, this participant suggested the employment of a more ludic
moment before entering the scenario itself, such as a simple game
of hitting a hoop with a ball.

4.7 Other scenarios
Clinicians, especially P4, mentioned that they would like both pho-
bia scenarios of dentists and vaccines to be explored in VRET —
“I think this has the potential for something in particular (...), ex-
posure to dentists (...), and to vaccines, where the parents go crazy,
the dentists go crazy, and there is nothing like that, at least that I
know of ”.

Another scenario that was mentioned by P4 was selective mutism
- “We have to do this [VRET] for mutism. Really, it is a winning
idea; the kids will take a lot less time to start talking”.

5 DISCUSSION

In this section, we discuss the lessons learned from our participatory
design approach with therapists and the user study findings.

5.1 From stereotypes to individualised and meaningful
scenarios

Our findings suggest that current VRET applications are based on
stereotypes, focusing on exaggeration (e.g., flying virus towards
OCD patients) and generalisation (e.g., using virtual skyscrapers
for fear of heights in patients who do not have experiences with
them). Participants expressed the need for control of subtle things,
allowing therapy to be adapted to the individuality of patients to
recreate fabricated situations as close to real ones as possible.

This concept is related to ecological validity as it defines real-
istic and accurate scenarios regarding the physical characteristics
and psychological demands encountered in real-life situations [37].
Ecological validity is crucial for the patient to identify itself with
the scenario [30], making these scenarios more engaging and effec-
tive.

The ecological validity possibilities within VR are immense
[30], allowing the replication and complete control of real-life situ-
ations and the patient to interact with the environment safely. VRET
scenarios must be built alongside therapists, with patients in mind,
to personalise stimuli to be effective and promote transfer to the real
scenarios faced by each patient.

5.2 The importance of the therapeutic alliance and the
therapist’s representation in VR

We verified concerns about therapist representation within the vir-
tual environments, as the patient is not able to see the therapist due
to the HMD. This needs to be considered since a positive relation-
ship between a therapist and their patient (known as therapeutic
alliance) leads to better treatment outcomes. The important of the
therapeutic alliance has been supported by over 30 years of research
[33, 7, 8]. In our study, therapists emphasise the importance of
building this alliance from the first session, which involves getting
to know each other and providing psycho-education. This initial
period helps patients feel comfortable with their therapist, enabling
them to open up and discuss their issues [27].

Our study suggests that the therapist’s representation in the vir-
tual environment needs to be carefully studied to ensure the success
of this therapeutic alliance. While being represented may bring the
pair closer, it may also make it difficult for the therapist to author
the session. This finding opens new avenues and questions for fu-
ture research on the mechanisms to support both the interactions
between them and the authoring capabilities (in real-time) of the
therapist.

It is known that the therapist’s virtual appearance can affect the
patient’s perceived approachability [27]. While a more cartoonish
avatar can promote approachability and accessibility, the serious-
ness and relatability of a human-like avatar can be equally impor-
tant, suggesting a need for further studies regarding implications
on the therapeutic alliance. There might be a need for another ad-
justment period for the patient to engage similarly with the virtual
representation of the therapist.

Furthermore, there is a concern that virtual interactions cannot
replace real-life ones. For instance, healthcare professionals often
need to touch patients to calm them down, which is an essential
part of the therapeutic relationship. Future research may explore
how virtual environments can emulate these stimuli and compare
their effectiveness with real-life interactions. In addition, the role of
the therapist in these environments should also be explored. More
specifically, investigate the differences between a more passive role
(e.g., distanced from the patient or close to provide comfort) and a
more active one (e.g., being part of the audience in a fear of public
speaking scenario).

It is also essential to understand how to monitor the patient in a
virtual setting, both in a self-reported and objective way. For the
former, possible approaches include the use of shortcuts connected
to the physical controllers or a specific object in the virtual envi-
ronment that the patient could grab to report positive or negative
feelings. On the other hand, objective monitoring through the use
of physiological sensors or other technologies that allow accurate
and objective data might prove to be helpful, as seen in Cullen et
al. [14] and McGinnis et al. [28]. However, research into the use-
fulness of these technologies in VRET is still lacking, suggesting a
need for further studies in this field.

5.3 VR as a middle ground in therapy
Research has shown that VRET is highly effective and, in some
cases, even better than in vivo exposure [5, 14, 35]. Additionally,
VRET has been found to be less intimidating and more acceptable
to children [32]. Still, our findings suggest that clinicians accept
VR in the context of therapy but view VRET as a middle ground
between imaginal and in vivo exposure. This is mainly due to their



belief that exposing patients to real-life scenarios is necessary due
to the perceived lack of stimuli, such as touch and realism in VR.

Therapists also mentioned the use of technology for remote ther-
apy. Remote therapy has been around for a while, albeit through
the phone or the internet. Still, it gained more popularity during the
COVID-19 pandemic [12], forcing therapists to adapt to the new
reality and adopt methods more suited for long distances. There is
no apparent disconnection regarding treatment fidelity [39], but it
can present some limitations, such as increased therapists’ fatigue
and lack of emotional connection to the patients [12, 29]. Research
shows that using remote VR for rehabilitation and exposure therapy
offers benefits over alternative methods like Skype, enhancing real-
ism and patient engagement [31], and is comparable to conventional
VRET [24], inducing the same levels of anxiety and anticipation
concerning the exposure. Further research into the incorporation of
authoring methods for remote VR exposure is needed.

In addition, while VR allows patients to have immersive expe-
riences, it adds to the therapist’s workload [11]. The therapist has
to 1) pay attention to controlling the virtual environment, 2) inter-
act with the patient, and 3) take notes, all at the same time. By
building upon the feature of the developed platform (i.e., replay-
ing and reviewing past sessions), these sessions could also be saved
and shared among therapists, with the ability to be customised to
fit their needs, possibly reducing the workload of therapists and al-
lowing knowledge to be shared.

5.4 Control possibilities and the importance of holistic
experiences

The level of control provided by the authoring tool over the VR
experience was highly praised by therapists. Our findings suggest
that such control is important to create effective experiences, tak-
ing into account the individuality of patients. Still, while our plat-
form possesses several control possibilities, increasing the type and
number of interactions may further increase the specificity of pos-
sible experiences and their adaptations to unique patients and clin-
ical conditions. However, this may result in increased complexity,
so researchers and designers may need to consider the tradeoffs of
functionality and complexity, always focusing on usability for the
end-users (therapists).

One possible approach is having one person control the virtual
avatars dynamically, as explored by Koller et al. [23], where the
authors investigated the possibility of a therapist controlling a per-
son in the virtual audience using hand and arm gestures. To tackle
the authoring limitations of currently available systems, the authors
propose a continuous interaction system that could reduce friction
and improve efficiency by enabling direct and partially infinite in-
teractions based on hand gestures and voice communication.

Although it is vital to control specific actions and aspects of the
phobia (e.g., controlling spiders, virtual audience), clinicians have
emphasised that the importance of control goes beyond this speci-
ficity into the possibility of providing a holistic experience to pa-
tients during VRET. For instance, controlling the starting zone of
an environment is of paramount importance as it is the first interac-
tion that the patient will have with the environment.

5.5 Limitations
One of this study’s main limitations lies in the quantity and speci-
ficity of the recruited participants. Although we gathered data on
current practices and views towards VR itself, these are narrowed
within the institution that hosted both our study and the preliminary
sessions to build the prototype. Still, the participants were diverse,
with multiple differences in years of experience and areas of exper-
tise within anxiety disorders.

In addition, we focused on functionality as we wanted to un-
derstand what types of features would be valuable to control in a
VRET session. We did not focus on the usability of the authoring

tool, which may impact the acceptability of this approach. Future
research and development may investigate how the usability of the
authoring tool relates to the attrition felt by clinicians.

6 CONCLUSIONS

We explored authoring in VRET to provide more control and adapt-
ability for tailored interventions. To achieve that, we used a partic-
ipatory design approach with therapists that allowed us to obtain
feedback in different stages, helping us to build a platform that was
already aligned with their needs. We used this platform as a tool
to further enrich our knowledge with mock-up sessions with thera-
pists. Our findings highlight the importance of designing VRET so-
lutions with therapists to reduce stereotyped scenarios and develop
effective solutions.

This work paves the way for the presence of VR in therapy while
maintaining the agency of therapists in creating, manipulating, and
reviewing sessions toward more effective longitudinal therapeutical
approaches. It also highlighted several misconceptions on the ben-
efits of current VR environments and how these can be improved to
be more realistic, not just in terms of graphics but of its closeness to
real life, and aligned with the therapeutic workflow. Future research
should also include patients in all phases to get further valuable in-
sights.
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Exposure therapy in a virtual environment: Validation in obsessive
compulsive disorder. Journal of Anxiety Disorders, 80, 5 2021. doi:
10.1016/j.janxdis.2021.102404

[15] J. Difede and H. G. Hoffman. Virtual reality exposure therapy
for world trade center post-traumatic stress disorder: A case re-
port. CyberPsychology Behavior, 5:529–535, 12 2002. doi:
10.1089/109493102321018169. doi: 10.1089/109493102321018169

[16] F. Ferreira-Brito, S. Alves, T. Guerreiro, O. Santos, C. Caneiras,
L. Carriço, and A. Verdelho. Digital health and patient adherence:
A qualitative study in older adults. Digital health, 10, 1 2024. doi: 10
.1177/20552076231223805

[17] P. Gamito, J. Oliveira, P. Rosa, D. Morais, N. Duarte, S. Oliveira,
and T. Saraiva. Ptsd elderly war veterans: A clinical controlled pilot
study. Cyberpsychology, Behavior, and Social Networking, 13:43–
48, 2 2010. doi: 10.1089/cyber.2009.0237. doi: 10.1089/cyber.2009.
0237

[18] M. Gerardi, B. O. Rothbaum, K. Ressler, M. Heekin, and A. Rizzo.
Virtual reality exposure therapy using a virtual iraq: Case report. Jour-
nal of Traumatic Stress, 21:209–213, 4 2008. doi: 10.1002/jts.20331

[19] D. Herumurti, A. Yuniarti, P. Rimawan, and A. A. Yunanto. Overcom-
ing glossophobia based on virtual reality and heart rate sensors. pp.
139–144, 2019. doi: 10.1109/ICIAICT.2019.8784846

[20] T. Horigome, T. Kishimoto, S. Kudo, S. Kurokawa, M. Mimura,
K. Sawada, and K. Shiga. Virtual reality exposure therapy for
social anxiety disorder: a systematic review and meta-analysis.
Psychological Medicine, 50:2487–2497, 2020. doi: DOI: 10.1017/
S0033291720003785

[21] H. Hutchinson, W. Mackay, B. Westerlund, B. B. Bederson, A. Druin,
C. Plaisant, M. Beaudouin-Lafon, S. Conversy, H. Evans, H. Hansen,
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