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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




