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Abstract—Frontotemporal dementia (FTD) is the second most
common cause of young-onset dementia and is typically caused by
frontal and/or temporal lobe degeneration [1]. This degeneration
impacts personality, judgment, and the ability to recognize
emotion. Early diagnosis of FTD is critical for effective treatment,
but current diagnostic tools often lack the realism necessary
to assess social cognitive abilities like emotion recognition and
theory of mind. We propose the customization of an immersive
virtual reality (VR) experience to improve early FTD diagnosis by
creating realistic social interactions in immersive environments.
Our approach is two-fold: (i) an authoring tool that gives
neuropsychologists generative AI support for writing a suitable
dialog involving faux pas, picking characters and voicing them;
(ii) a VR game in which patients observe the enactment of those
scripted social scenarios, guided by a virtual companion. We
discuss the main features of our current prototype, and identify
some development and evaluation challenges ahead.

Index Terms—Frontotemporal dementia, AI-assisted author-
ing, Virtual reality, Theory of mind, Serious games

Video Link: https://youtu.be/np0CLYwuhlo

I. INTRODUCTION

Frontotemporal dementia (FTD) is a leading cause of
young-onset dementia, characterized by social skills impair-
ment due to frontal and/or temporal lobe degeneration. Social
cognition, encompassing emotion recognition, theory of mind,
and moral reasoning, is commonly affected [1]. Objective tests
show deficits in these areas for advanced FTD and Alzheimer’s
disease (AD) [2]–[4]. Early diagnosis is crucial for effective
treatment, ideally in early stages with minimal neuronal loss.

From the variety of social cognitive tests, this research
focuses on the Theory of Mind (ToM) tasks of such tests
and, more specifically, the Faux Pas test. This test assesses
the participant’s ability to detect and identify a faux pas. Faux
pas is a French term denoting unintentional words or behavior
that are a social mistake or impolite. In this test, participants
are shown and read stories that may contain a faux pas. It is
the participant’s task to identify this faux pas and then explain
why it is classified as such. Passing this task would indicate
a social maturity of 9 to 11 years old, as this is the age at
which children tend to develop an understanding of social
faux pas [5]. The questionnaire in these tests is standardized
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and consists of roughly 10 questions, some of which serve as
control questions without faux pas [6], [7].

So far, faux pas tests have been taken on paper, relying
on the participant’s ability to ’dive into’ the scene or dia-
logue described. Virtual Reality (VR) technology potentially
offers immersive, controlled simulations for early diagnosis,
enhancing engagement and replicating real-world interactions
[8]. VR is more immersive than traditional methods and has
been applied in autism and schizophrenia [9], [10], but little
for dementia diagnostics [11]. Recent studies explored VR in
AD and FTD to assess memory and navigation [12] but, to the
best of our knowledge, no study has explored the use of VR
for assessing social cognition deficits in FTD. We suggest that
VR can improve diagnosis, making it more reliable, accessible,
and engaging, provided that neuropsychologists are in control
of tests’ customization, which ensures both their efficacy and
patient-tailored experiences.

II. RELATED WORK

Related work for this research can be classified into three
areas: the intersection of AI with the notion of faux pas,
support methods for story authoring, and VR in diagnosis and
treatments. Here, we briefly survey some of the most relevant
work in each of these areas.

Over the past few years, some preliminary studies have been
conducted on LLMs’ abilities to succeed in ToM tasks. In
2024, Strachan et al. studied the theory of mind in various
LLMs, including ChatGPT 3.5 and ChatGPT 4. [13] They
found that most models performed well on the first-order
and second-order false-believe tests, with ChatGPT 3.5 and
ChatGPT 4 outperforming human test subjects. Moving up
to the faux pas task, they found these models lacking. While
both ChatGPT 3.5 and 4 correctly identified the mental state
of both characters involved, their answers to the questions
were insufficient. An earlier study by Shapira et al. confirms
these findings, showing that they can identify the faux pas
and comprehend the story but fail to correctly answer the
detection question and the reasoning [14]. Beyond taking the
test, Shapira et al. also show it is hard for LLMs to generate
these stories, resulting in only simplistic ones. They mostly
fail to create implicit scenarios where one of the characters
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Fig. 1: A screenshot of the authoring tool in Faux-Pas mode, showing the main editable entry in the top center, with the
AI-generated versions no faux pas (bottom-left) and strong faux pas (bottom-right).

lacks information (e.g., explicitly mentioning “not realizing
that the woman was one of the guests at the dinner party”).

Research into digital story authoring has a long history [15].
Back in 1997, Umaschi and Cassell proposed SAGE (Sto-
rytelling Agent Generation Environment), a construction kit
that supports children’s creation of their own wise storytellers
to interact with [16]. Work like this has inspired tools for
so-called mixed-initiative story authoring, particularly focused
on assisting rather than replacing authors in their creative
endeavor [17]. This has also been applied within the healthcare
sector, like research by Bickmore and Ring [18].

With the adoption of more simulated approaches, VR has
acquired an increasingly attractive role in healthcare. Exist-
ing studies in schizophrenia and autism have successfully
deployed VR environments in treatment plans [19], [20].
Besides for treatment, also diagnosis is finding promising
developments [21]. Tan et al. presented a screening tool that
tests the elderly across six cognitive domains [22], and a
large-scale citizen science project by Spiers et al. provided
contributions to developing personalized diagnostics, partic-
ularly for early Alzheimer’s detection [23]. These are not
entirely new research topics; in the late 1990s, Elkind already
identified the usefulness of virtual reality to diagnose people
with neurological dysfunctions [24].

III. APPROACH

Our approach is twofold. First, we developed an authoring
tool that enables neuropsychologists, not programmers, to
design the desired social interactions carefully. The challenge
here is to make this content creation process accessible across
all its steps. Second, we developed a complete pipeline for
the multimedia enactment of that authored social interaction.
Here, we deploy all the data of the authored social interactions,
to create its immersive enactment for the participant.

A. Authoring

We approach authoring by first dividing it into two aspects,
the story and the metadata. The story consists of narration and
dialogue and encompasses all that could be read or spoken in
a scenario. The metadata consists of the additional information
needed to create a multimedia experience from the story.

For the story aspect, we can rely primarily on conventional
authoring methods. Text editors can help authors create both
the dialogue and the narration. Within the dialogue, one can
insert a faux pas, when and where desired. For this, authoring
extends beyond simple text editing through AI co-creation.
The author is asked to provide a faux pas of a subtle variety
while generative AI writes along, providing both a version
without a faux pas and one with a strong faux pas, as can
be seen in figure 1. In our prototype, we use Chat-GPT4
[25] as the LLM backend facilitating the co-created versions.
Naturally, the human author can always manually tweak those
versions, if desired.

The authoring metadata regards, among other aspects, scene
appearance and character features. For example, it contains
information on the scene location, characters’ look and voices,
as well as where the characters are looking during the conver-
sation and their emotions. The metadata is authored alongside
the dialog text boxes, for example selecting options for emo-
tions and targets. Other settings, like location and character
appearances, are configurable in the pre-writing configuration
window. In our prototype, character creation is facilitated
by Ready Player Me, offering an out-of-the-box video game
avatar creator compatible with Unity [26].

B. Immersive Enactment

The second element of the approach is a multimedia
platform capable of enacting the previously authored social
interaction content. Here, we identify four main elements:

Authorized licensed use limited to: TU Delft Library. Downloaded on January 16,2026 at 12:41:44 UTC from IEEE Xplore.  Restrictions apply. 



scenery, sound, realism, and interaction. As mentioned in
Section II, VR has promising applications in the mental health
sector. Therefore, we chose VR as the preferred platform for
enacting the authored scenes. However, the authored content
can also be enacted on a normal computer display, if desired.

Our approach to scenery is to have several pre-built 3D
environments where all our social interactions can be en-
acted. After discussions with experts, we realized one can tell
hundreds of different stories and maintain sufficient diversity
within several generic locations. These locations include a
living room, an office, and a store. However, in the future,
these could as well be AI-generated on demand, if required.

The second aspect of story enactment is sound, which
encompasses both ambient sounds and the voices of the char-
acters. Since the focus should be entirely on the conversation,
ambient sound is kept at a minimum. Each character should
have a unique human-sounding voice. Recent improvements in
generative AI for text-to-speech overcome the need for voice
actors to pre-record a dialogue [27]. Offering a list of voice
models with samples allows neuropsychologists to assign best-
fitting voices for the chosen actors. The prototype utilizes
voices from ElevenLabs [28] and consists of a list of 3 Dutch
male and 3 Dutch female voices.

The third aspect is realism. For the purposes of our ap-
proach, no photorealism is needed; however, all characters
and objects are kept to realistic sizes, and the appearance
of characters and objects is mundane. So the most relevant
realism here is related to social interactions: gaze direction,
mouth movements, gestures and emotional expressions.

Finally, interaction is the touchstone of the enactment. In
Section 1 we mentioned that faux pas tests require neu-
ropsychologists to ask participants questions about the social
interaction. Doing so with the participants inside a virtual
reality experience will draw them out of the experience. To
avoid that break of immersion, we introduce a virtual assistant,
controlled by the neuropsychologists, which will guide the
participant and ask questions.

These four aspects are brought together into a prototype.
The prototype was created using Unity and uses OpenXR
for the VR controls. It is an Asynchronous VR experience,
meaning that the participant in VR has a different experience
than the person behind the monitor, who can control the
experience, e.g. skip or start new interactions. Figure 2 shows
a screenshot of the prototype.

IV. EVALUATION

Evaluation of this approach focuses on two phases: the
evaluation of the authoring experience and the evaluation of
the immersive enactment in the VR experience.

The authoring experience was evaluated on its usability, as
well as on the quality of the AI Co-authoring of faux pas with
severity variations. We had several neuropsychologists use the
tool, creating two test stories each. Meanwhile, we monitored
how often they generated faux pas tracks and what manual
changes they made to the tracks. For the usability, we used
the System Usability Scale (SUS) [29]. After creating both

Fig. 2: A screenshot of the immersive enactment from the
perspective of the specialist monitoring the test.

stories, their respective spoken versions were played back to
them. They were then asked to rate the quality of the voices
following the text-to-speech quality test [30]. Results from the
AI co-authoring of faux pas show six regenerations over the
first eight tracks. These regenerations were equally divided
between the no faux pas and strong faux pas tracks. When
asked about the reason for the regeneration, the answers were
curiosity in all but one case. No manual changes were made
to any of the generated tracks. Here, we present one segment
of the test stories they authored, showing the three alternative
co-authored tracks (green: no faux pas; orange: normal faux
pas; red: strong faux pas):
Introduction: Jerome and Mark are having lunch at Jerome’s
place. Mark had his first soccer practice that day. The
television playing in the background is showing a soccer
match.
Jerome:

Soccer is not really my cup of tea, but I get why many
people enjoy it.

I don’t get soccer. It’s boring.
I don’t understand why people like soccer. All it is, is

people mindlessly running after a ball.

With the current results on the System Usability Scale [29],
we achieve an average usability score of 82 out of 100. From
the lowest scored items, we conclude that a simple user manual
or quick guide could easily raise their scores.

The first results of the text-to-speech quality test [30]
are harder to interpret because they are gathered from var-
ious voices and audio samples. However, on average, the
naturalness of voices is acceptable, and the comprehension
is more than sufficient. All test participants indicated that
these voices could nearly always be deployed for an artificial
social interaction. Most of them even commented on how
impressively natural these voices sound.

The VR experience will be administered to a healthy control
group. Here, we want to measure the level of immersion
and dissociation of the real world. To measure this, we used
a modified version of the IEQ questionnaire [31]. These
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modifications omit aspects of immersion through interaction,
given that the experience is mostly a passive observation, and
they follow those proposed by Rigby et al. [32] for adoption to
passive media. As of writing, this evaluation is still underway.

V. CONCLUSION

So far, early diagnosis of Frontotemporal dementia (FTD)
has been using standard paper and pen faux-pas tests to assess
theory-of-mind abilities, an approach that lacks in realism,
immersion and customizability. We presented a novel approach
to improve early FTD diagnosis that (i) strongly facilitates
the authoring of customized dialogue narratives containing
fine-tuned faux pas elements; and (ii) realistically recreates
social interactions in an immersive VR environment. In the
narrative authoring phase, neuropsychologists use a dialogue
creation online tool that provides AI-assistance for faux pas
fine-tuned generation. In the immersive enactment phase, a
patient observes the enactment of such an authored narrative,
guided by a virtual companion present in that same scenario.

Evaluation of the complete pipeline is presently underway,
but preliminary results are very encouraging, with neuropsy-
chologists particularly praising the accessibility of content
authoring, as well as its flexibility and seamless integration.
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