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ABSTRACT

Metaverse technologies allow new tele-medicine services and ap-
plications. Our interdisciplinary team conducted a user-centered
design process, and implemented an immersive teleclinic for clini-
cians to carry out neuro-psychological testing sessions with distant
patients. A session is a mix of discussions and desk-based or inde-
pendent test activities, accompanied and monitored by the clinician
with various dashboards. We carried out a preliminary evaluation
focusing on usability, presence and acceptability for healthy partic-
ipants playing the role of patients and practitioners. Results shows
all the participants could project into using the system, but practi-
tioners were more reluctant, due so some usability issues, and in-
sufficient quality of current technology to observe patients.

Index Terms: Cognitive testing, Immersive Clinic, Metaverse,
Neuropsychology, Teleconsultation, Telemedicine, Virtual Reality.

1 INTRODUCTION

The Metaverse in medicine is a hot topic, yet many of its fore-
seen applications appear as rebranding of existing technologies, and
rarely take into account its fundamental social aspects. The “men-
tal Metaverse” where various mental-health activities would be car-
ried out by patients with both therapist and peers [1] is still at the
agenda. In the TECNIS project, we investigated how to leverage
social VR technologies to explore patient-practitioner encounter,
focusing on making use of existing working VR applications —
neuro-psychological tests for cognitive evaluation— so as to in-
clude them into social VR patient-practitioner scenarios. We have
designed a first working example of what could be a clinic in the
metaverse, with a focus on the journey of a patient that has an ap-
pointment for neuro-psychological testing.

2 RELATED WORK

Neuropsychological testing is crucial in many areas of medicine
and the expertise of practitioners for conducting it is invaluable.
VR testing is a whole new way to carry out cognitive testing in
an embodied and ecological ways. Many VR tests have been pro-
posed, showing their value [2], and commercial solutions already
exist. Yet for the moment being VR testing is limited to using stan-
dalone applications within health facilities, patients carrying their
tasks alone, either with a automated battery of several tests, or the
accompaniment of a practitioner using a laptop or tablet.
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VR can be considered as an effective “immersive therapeutic
delivery device” [3]. VR telerehabilitation allows patients to self-
administer VR activities at home [4], with good adherence and sat-
isfaction, related to the easiness of staying at home vs going to a
care center. Synchronous monitoring, if any, is only provided using
audio, and no avatar-based / social VR interaction. VR teleconsul-
tation has been shown feasible, but studies are limited for mental
health testing or diagnosis, though it can provide practitioners with
“a sense of “being at” the place and seems critical and beneficial
for patient monitoring” [5]. Moreover, impersonating and interact-
ing with avatars in simulation of social activities was “crucial to
increasing the effectiveness of treatment” [6].

3 SYSTEM

Our vision is that we should integrate activities within immersive
remote teleconsultations between medical practitioners and patients
(Fig. 1). These should take place in immersive teleclinics, run by
socio-economic players (hospitals, telemedicine operators). Tele-
clinics are mainly a set of spaces, e.g., welcoming spaces, social
rooms, waiting rooms, consultation rooms, collective or individual
activity rooms, etc. Patients accessing a teleclinic can either pos-
sess their own HMD, or necessitate that an assistant be present, who
would bring the HMD, set up the access, and accompany. Activities
can be proposed as external modules by third-party vendors.

Our prototype (Fig. 2) implements several workflows (Fig. 1).
Both users begin in their home space, where they can consult their
agenda, specify their avatar, etc. Then patients teleport in the wait-
ing room, where several waiting activities are proposed, while prac-
titioners go in the consultation room to prepare the upcoming ses-
sion. When ready, practitioners go to the waiting room to welcome
patients and invite them to join the consultation room. Once there,
practitioners can lead the consultation, propose desk test activities,
and discuss the results. At some point, they can invite patients to
stand up and head towards the independent activity space, where
standing testing can take place, before going back at the desk for
other activities or data-based debriefing. We used Unity and Pho-
ton to develop the VR app for Meta Quest Pro. We collected events
in a server-based MySQL database, and integrated practitioners’
dashboards in VR as webpages generated with Node.js.

4 PRELIMINARY EVALUATION

A first, non-clinical, evaluation was carried out with healthy sub-
jects to test the system from the patients’ point of view, and
with practitioners to get feedback from professionals. 10 pseudo-
patients and 4 practitioners had two 30min sessions: 1/ initial con-
sultation between clinician and patient, and tutorials for two cog-
nitive tests; 2/ consultation focusing on neurospychological assess-
ment and debriefing. These sessions were conducted separately,
with one co-experimenter playing the second role. The final test
was carried out under more realistic conditions, bringing together 1
healthy subject at home, and 1 practitioner in the lab.

Pseudo-patients did not experience cybersickness in either ses-
sion and usability was very good for both. Presence scores show
very good levels of Physical and Social Presence for both ses-
sions (mean > 4.3), and a good level of Self Presence (mean ≈



Figure 1: Simplified workflow for a consultation. Activity modules plugged into the clinic in gray.

Figure 2: Left: The waiting room and the garden feature several chairs where patients can carry out various waiting activities, such as
gardening, respiration, video watching, therapeutical information. When ready, the practitioner teleports into the room to meet the patient
(right of the image), before they enter together the consultation room. Middle: The consultation room features a desk where desk-based
testing activities can take place (here Tower of London). The practitioner can monitor the test from the control panel, and a shared screen
allow to comment results with patients. The green teleportation mat behind the patient is where he needs to go to teleport to independent
testing environments. Right: Independent environment for testing executive functions where the patient has to take books from a pile on the
table and put them at the right place in the library. The practitioner is also present in the environment, observing the patient directly and by
attending at behavioral indicators on her panel. Video: https://youtu.be/fLZfp1H8gas

4). Acceptability was assessed only after the second session on
-3 to +3 scales for the dimensions: Performance Expectancy, Ef-
fort Expectancy, Social Influence, Facilitating Conditions, Hedonic
Motivation, Behavioral Intention. Scores for patients’ point of view
are very good: mean > +2 for all dimensions except Performance
Expectancy (mean = +1.85) and Social Influence (mean = +1.30).

Practitioners had no or minimal symptoms of cybersickness,
and usability was acceptable or good for all in the 1st session, and
in the same range for the 2nd one, except for one who rated it as
poor. Physical and Social Presence were rated slightly positively
during the first session but Self Presence got a mean score below
3. All dimensions of the presence were rated lower during the 2nd
session (mean scores < 3). Acceptability score show important
dispersion between practitioners. Performance Expectancy, Social
Influence and Behavioral Intention got negative or neutral scores
for all. Habit got neutral or negative scores for all except one with
a slightly positive score. Effort Expectancy got positive scores for
all and Hedonic Motivation got positive scores for all except one
with a slightly negative score. Facilitating conditions got 3 medium
positive, one slightly negative and one strongly negative scores.

5 CONCLUSION

TECNIS is the first of its kind application for neurocognitive con-
sultation in the social VR. All participants were able to project how
they would use the system in the future. Patients had no problem,
and are willing to use it for neuropsychological appointment. Prac-
titioner were more reluctanct, explanations being related to remain-
ing usability problems, the lack of knowledge on the value of VR

tests, as well as a quality of the avatars deemed insufficient for psy-
chological interviews. This work is a first step towards a medical
Metaverse based on social VR, and numerous challenges remain.
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