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Negli ultimi anni la comunita scientifica del Disegno sta
rivolgendo una crescente attenzione alle tematiche dell’ac-
cessibilita e dell’inclusione nei confronti di un pubblico diver-
sificato, nei vari ambiti della vita quotidiana e da svariati pun-
ti di vista, non solo spaziali ma anche socio-culturali,
psico-sensoriali e cognitivi. Sono sempre piu frequenti le ri-
cerche e le sperimentazioni su questi temi emergenti della
societa contemporanea attraverso tecniche, strategie e me-
todi fondati sulla tradizione disciplinare del disegno ma capa-
ci di nuove declinazioni, reinterpretazioni e applicazioni.

La necessita di rispondere alla complessita di queste sfide
fornisce uno stimolo per la definizione di percorsi di investiga-
zione interdisciplinari, la costruzione di reti di ricerca inter-
nazionali e la collaborazione con i cittadini, in modo da deli-
neare prospettive rilevanti sia per l’evoluzione della disciplina,
sia per il contributo che essa puo offrire nell’affrontare le
sfide pit complesse degli scenari della contemporaneita.

Il progetto DAI nasce dalla volonta di mettere in rete i ri-
cercatori che lavorano sui temi dell’accessibilita e dell’inclu-
sione in relazione alla configurazione e alla gestione dello
spazio, ai processi di comunicazione e di apprendimento e a
tutti gli altri ambiti di ricerca connessi.

Le prime tre edizioni di DAl hanno fatto emergere da un lato
l’attualita di un approccio interdisciplinare nella ricerca su
questi temi, che essendo di tipo problem driven necessitano
per definizione di molteplici competenze e discipline, e dall’al-
tro una forte ispirazione progettuale delle ricerche, che conse-
guentemente necessitano di risposte progettuali concrete.

La quarta edizione di DAI, a seguito di una riflessione sui
contributi ricevuti nelle prime tre edizioni, vede dunque il pas-
saggio delle ricerche dell’lambito del Disegno dal fornire unica-
mente strumenti metodologici al costituire vere risposte proget-
tuali alle problematiche legate all’accessibilita e all’inclusione.

Per questi motivi, la quarta edizione vuole riconoscere
maggiormente la dimensione progettuale che a tutti gli effet-
ti il disegno assume nelle ricerche in risposta ai bisogni e alle
domande delle comunita e della societa. Rappresentazioni
grafiche, modelli tridimensionali, ambienti virtuali, comuni-
cazioni visive, altro non sono che i prodotti derivanti da pro-
getti articolati e i risultati di ricerche basate su teorie com-
plesse e tecnologie avanzate.
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La necessita di rispondere alle sfide dell’accessibilita e
dell’inclusione stimola cosi alla definizione di percorsi di inve-
stigazione interdisciplinari, alla costruzione di reti di ricerca
internazionali e alla collaborazione con enti e cittadini, in
modo da proporre risposte sempre piu efficaci ad uno dei temi
emergenti dall’attualita: ’accessibilita in termini spaziali, so-
cio-culturali ed economici, cognitivi e psicosensoriali dei citta-
dini; riferite — queste — agli spazi, agli oggetti, ai servizi e alle
attivita su cui si basa il funzionamento di una societa inclusiva.

Ai focus ormai tradizionali per Dai, ovvero accessibilita e
inclusione spaziale, accessibilita e inclusione socio-culturale,
accessibilita e inclusione cognitiva, accessibilita e inclusione
psico-sensoriale, accessibilita e inclusione negli spazi museali
si aggiunge nell’edizione algherese il tema accessibilita e in-
clusione nei siti patrimonio culturale all’aperto, proprio in
relazione alle peculiarita del territorio della Sardegna, che e
la regione italiana con il piu alto numero di parchi e aree ar-
cheologiche. Secondo U’ISTAT, infatti la Sardegna puo vantare
61 siti tra aree e parchi archeologiche, rispetto alle 32 del
Lazio e della Sicilia, alle 27 della Toscana e alle 24 della Cam-
pania. Questo primato & al momento solo quantitativo e non
qualitativo, soprattutto in relazione alla dotazione di servizi
per "accessibilita e 'inclusione. L’Indagine sui musei e le isti-
tuzioni similari viene effettuata dall’Istat, dal Ministero dei
Beni e delle Attivita culturali e del Turismo, dalle Regioni e
dalle Provincie Autonome mostra infatti quali siano i livelli di
progettualita delle diverse regioni in relazione all’accessibili-
ta e all’inclusione nei siti culturali mostrando quanta strada
debba ancora essere percorsa per garantire ai luoghi della
cultura una piu ampia accessibilita e inclusivita. Per questi
motivi DAI si arricchisce di questo nuovo focus, auspicando
possa essere in questa edizione e nelle prossime un luogo di
confronto e di crescita su questi temi, cosi rilevanti per la
regione che ospita [’edizione 2025.

Il convegno DAl muovendosi tra le diverse sedi si arricchi-
sce dunque di nuove tematiche che, edizione dopo edizione,
ne fanno un evento capace di dare sempre nuovo stimolo alla
ricerca disciplinare e interdisciplinare. Allo stesso tempo la
necessita di confrontarsi con problematiche concrete, non
solo teoriche, provenienti dalla societa obbliga la comunita
scientifica a confrontarsi con la realta e con i problemi della
quotidianita. E questo un richiamo a non dimenticare che le
14



nostre attivita di ricercatori devono tendere all’ascolto delle
necessita reali della collettivita, che sono necessita mutevoli
e cangianti, fortemente connesse alle differenze tra gli indi-
vidui; differenze che coinvolgono aspetti socio-culturali ed
economici, medico-sanitari e neuro-cognitivi, pedagogici e
psicologici e che richiamano dunque gli approcci esplorativi
tradizionali a reinventarsi e ricalibrarsi su problematiche ine-
dite, tecnologie innovative e contesti sempre piu sfidanti. Il
convengo DAI raccoglie queste sfide e continua a rilanciare il
dibattito sulle potenzialita delle scienze grafiche di confron-
tarsi con le tematiche emergenti e sulla sua capacita di pro-
porre soluzioni alle problematiche, a studiare e proporre dun-
que azioni con una forte connotazione progettuale, naturale
risultato atteso per tutte le ricerche problem-driven.

| contributi presentati nelle diverse edizioni di DAI vanno
assumendo un carattere sempre maggiormente progettuale:
sono progetti di ambienti virtuali, di strategie e di linguaggi di
comunicazione, di strumenti e applicazioni digitali; sono solu-
zioni progettuali per l’accessibilita e l'inclusione spaziale, so-
cio-culturale, psico-sensoriale e cognitiva in relazione allo
spazio fisico e digitale, ai processi e alle procedure, alle infor-
mazioni e alle conoscenze. Un cambio di paradigma, questo,
che ha stimolato a pensare in questa edizione il disegno non
solo per ’accessibilita e ’inclusione, inteso cioé come sempli-
ce strumento a disposizione, ma piuttosto al disegno dell’ac-
cessibilita e dell’inclusione, cioé come disciplina capace di
fornire soluzione progettuali a problematiche complesse.
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Exploring the Acceptance Factors of Virtual
Reality in Digital Therapeutics through the
Lens of Affordances

Yingfei Zhu, Giorgio Buratti

Politecnico di Milano
Dipartimento di Design
yingfei.zhu@polimi.it, giorgio.buratti@polimi.it
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providers




digital therapeutics

realta virtuale

tecnologia digitale per la salute
sociologia

Oggi, la disciplina del disegno e della rappre-
sentazione e amplificata da scenari applicativi
altamente specializzati, come le animazioni di-
gitali, i diversi livelli di virtualita (che spaziano
da input parzialmente sensoriali fino all’immer-
sivita totale), e la progettazione di applicazioni
digitali sempre piu interattive. Un simile oriz-
zonte culturale sollecita una riflessione sul ruolo
attuale della disciplina del disegno — interprete
della transizione e in continua osmosi con le po-
tenzialita dell’informatica e dei sistemi di visua-
lizzazione digitale, i quali agiscono non solo sui
procedimenti, ma anche sui sistemi di pensiero
che li regolano. Questo studio si concentra sulla
relazione tra utenti e Realta Virtuale, analizzan-
do i diversi fattori impliciti nel loro utilizzo, quali
determinanti tecnologiche, individuali e sociali.
L’obiettivo & ottimizzare ’interfaccia tra utente,
hardware e software, con particolare attenzione
agli interventi terapeutici virtuali noti come Di-
gital Therapeutics (DTx), indicati per patologie
specifiche e progettati per migliorare i comporta-
menti disfunzionali dei pazienti. La progettazione
di tali dispositivi medici, chiaramente, non puo
prescindere dai possibili problemi psicofisici as-
sociati a questa nuova tecnologia, che non sono
ancora stati sufficientemente approfonditi, ma
risultano fondamentali per un utilizzo efficace di
tali sistemi.

digital therapeutics
virtual reality

digital health technology
sociology

Today, the discipline of drawing and
representation is amplified by highly specialised
application scenarios such as digital animations,
different levels of virtuality (ranging between
partially sensory input and full immersiveness),
and the design of increasingly interactive digital
applications. Such a cultural horizon induces
a reflection on today’s role of the discipline of
drawing — an interpreter of the transition and
in continuous osmosis with the potential of
information technology and digital visualisation
systems that act not only on procedures but on the
very systems of thought that govern them. This
study focuses on the relationship between users
and Virtual Reality, analysing the various factors
presupposed by their use, such as technological,
individual, and social determinants. The aim is to
optimise the interface between user, hardware,
and software, focusing on the so-called
Digital Therapeutics (DTx) virtual therapeutic
interventions indicated for a specific disease and
designed to improve a patient’s dysfunctional
behaviour. The design of such medical devices
clearly cannot disregard the possible psycho-
physical problems associated with this new
technology, which have not yet been sufficiently
investigated but are fundamental to the effective

use of these systems.
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Drawing and Representation in Evolution

Drawing has long existed as a fundamental form of commu-
nication. It was not until the early 15% century that architects
and designers appeared in the field of drawing and representa-
tion as a new role, transforming this single communication into
a complex discipline of expression and documentation [Carpo
2013]. From Alberti’s earliest writings, the evolution has been,
depending on the historical period, more or less continuous,
until the years of the computer revolution that have inexora-
bly changed the paradigm. So, we no longer use board, paint-
ing technique, or digital rendering, but all these together. It is
not a matter of substituting one technique for another, but on
the contrary, of integrating the most varied representations
that, transforming into each other, add information, in a flow
of data that converges toward the design idea [Migliari 2004].

From a psychological perspective, drawing is described as
a non-verbal expressive system characterised by the cognitive
processing of incomplete visual stimuli [Saito et al. 2014]. Si-
multaneously, it serves as a tool for knowledge circulation and
self-expression, reflecting cultural and historical contexts
[Camargo 2020]. Currently, drawing is being extended into
highly specialised application scenarios such as digital anima-
tion, varying degrees of virtuality (from partial sensory input
to full immersion), and the design of increasingly interactive
digital applications. Additionally, drawing language not only
takes on the function of visual communication but also plays
a central role in constructing a figurative and operable symbol
system, providing users with immediate and intuitive cogni-
tive paths and emotional feedback.

This diverse cultural horizon induces a reflection on today’s
role of the discipline of drawing, an interpreter of the transi-
tion. Such permeation has not only led to the transformation in
the tools and methods of traditional drawing processes but has
also impacted on the cognitive structures and expression para-
digms on which they are grounded. On the one hand, real-time
rendering, data-driven mechanisms, and algorithmic models
have redefined the logic and construction of image generation.
On the other hand, the logic of spatial composition, symbolic
language, and intuitive expression mechanisms embedded in
drawing are in turn influencing the interaction design,
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interface framework, and visual coding strategies. This
cross-disciplinary convergence blurs the boundary between dig-
ital technology and the representational domain of drawing,
which is no longer a single tool, but an interpreter connecting
the virtual and the real, the perception and the data.

This paper focuses on the relationship between users and
Virtual Reality, analysing the various factors presupposed by
their use, such as technological, individual and social deter-
minants. The research aims to optimise the interface between
the user, hardware and software. It focuses on the Dtx virtual
therapeutic interventions indicated for a specific disease. It is
designed to improve a patient’s dysfunctional behaviour, ex-
ploring its potential and challenges in improving mental and
behavioural health.

The Challenge of VR-DTx

Over the past decade, digital technologies have been re-
shaping how users access and interact with services across
various domains. In this transformative landscape, Digital
Therapeutics (DTx) appeared as a new branch of intervention.
DTx are software-guided therapeutic interventions based on
scientific evidence from methodologically rigorous and vali-
dated clinical trials, aimed at preventing, managing, mitigat-
ing, or treating a wide range of diseases and disorders. Virtual
reality, as an important technological tool for digital thera-
pies, has been widely used in the treatment of mental illness-
es such as anxiety disorders, phobias and post-traumatic
stress disorders. It has demonstrated promising clinical out-
comes and provides new healthcare system opportunities.
Personalised treatment, non-pharmacological therapies, and
high cost-effectiveness characterise these applications. Nu-
merous studies have shown that multimedia virtual reality
technologies can significantly improve treatment outcomes,
because these tools can arouse users- interest, extend the
time they spend on rehabilitation exercises and increase their
willingness to continue with therapy [Hosseini et al. 2023].

Despite Virtual Reality-based Digital Therapeutics (VR-
DTx) having demonstrated significant potential in mental
health interventions, their acceptability in clinical practice is
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still far from expectations [Mitterlein & Hess 2017]. Carrera
et al. [2024] point out that the dissemination and implemen-
tation of VR-DTx are affected by multiple factors, not only
practical technological limitations but also perceptual and
cognitive aspects (Perceived usefulness and Perceived ease of
use). Furthermore, VR-DTx encounters structural obstacles
related to institutional inertia within healthcare systems, eth-
ical regulations, and professional identities. Crucially, as a
highly integrated therapeutic, combining perception, interac-
tion, and algorithm, the effectiveness depends not only on
the optimisation of technology systems, but also on the ac-
ceptance level of participants (including physicians, patients,
designers, caregivers, etc.) and their socio-cultural context.
Therefore, interdisciplinary research methods are essential to
reveal the complex dynamics behind their acceptance. They
integrate drawing, representation design, psychology and so-
ciology to provide a more explanatory theoretical framework
for understanding the positioning, reception, and negotiation
of VR-DTx in specific social practices.

Drawing and representation factors play an important role,
especially in the construction of user engagement and com-
munication mechanisms. However, the questions concerning
how to generate clear, believable, and immersive experiences
through the languages of space, representation, and interac-
tion design are often not explicitly or fully explored. For ex-
ample, what level of detail is required to maximise the effec-
tiveness of virtual worlds and virtual entities? Which graphic
languages are most effective? Although there is a great deal of
research on interaction design, human-computer interaction
in this area, we still lack well-tested, cross-contextual draw-
ing strategies and presentation paradigms.

Case Study of VR-DTx

To better understand the acceptance factors of VR-DTX,
the following cases were chosen for the following reasons:
- have hundreds of medical institutions partnerships and be

widely applied; Fig. 3
- have lots of validated clinical studies and achieve signifi- Visualised
g educational materials

cant treatment outcomes; from RelieVRx.
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- receive a large amount of positive feedback from health-
care providers and patients.

HypnoVR is a therapeutic intervention application that de-
livers medical hypnosis through virtual reality. Medical teams
design personalised, highly immersive hypnosis experiences for
patients to reduce pain and anxiety during procedures under
local anesthesia. The application features high-quality content,
diverse hypnotic narrative scenes, and integrated hypnotic sug-
gestion sequences incorporating breathing control and cardiac
coherence. It enhances patient engagement and acceptance,
leading to a 33%-35% reduction in pain and anxiety, as well as a
93% decrease in the use of sedatives (fig. 1).

KINESIX is a VR-based neurological rehabilitation system
guided by visual imagery. The team of therapists provides over
300 personalised real-life scenarios and game-based exercis-
es, using visual cues such as colour contrast, directional ar-
rows, and object transparency to support the optimisation of
rehabilitation training and accelerate patient recovery. Its
distinctive interactive design significantly enhances patient
acceptance and treatment adherence, particularly among el-
derly patients (fig. 2).

The RelieVRx project is the first FDA-authorised virtual
reality therapy for the treatment of chronic lower back pain
(CLBP). In addition to providing visual and auditory virtual
cues, the medical team also offers visualised educational
materials and real-time content adjustments. The therapy
has led to a 50% reduction in physical discomfort, a 78% in-
crease in patient acceptance, and a 57% improvement in ad-
herence (fig. 3).

These cases illustrate that some elements, such as immer-
sion, content quality, visual cues, influence the acceptance of
VR-DTx. The following chapter will explore more factors that
may have the effect of acceptance.

Visual Language as Affordance for Therapy

Based on Hutchby’s [2001] affordance theory, this study
explores the operationalisation of technology in social and
practical contexts. The theory emphasises that technology
is not a tool but instead presents specific action possibilities
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in the interaction between the user and the technology,
which are shaped by both the design features of the tech-
nology and the context in which it is used. The theory re-
veals how users perceive and respond to these possibilities
during interactions, which affects their construction of
meaning, trust formation, and acceptance of the technolo-
gy, providing a dynamic and contextualised theoretical per-
spective for analysing DTx user behaviour. In addition, the
study also draws on the Technology Acceptance Model (TAM)
and the Unified Theory of Acceptance and Use of Technology
(UTAUT).The TAM explains technology adoption behaviour
through perceived usefulness and ease of use, while the
UTAUT integrates multiple theoretical frameworks to ex-
plore key drivers of technology acceptance in terms of four
dimensions: performance expectancy, effort expectancy, so-
cial influence, and facilitating conditions [Bauerle et al.
2023]. Based on the above theories, this study conducted a
meta-analysis of the existing literature to summarise the
key factors influencing the acceptance of VR-DTx, which
were grouped into four main categories: technological fac-
tors, social and environmental factors, individual factors,
and perceived factors (fig. 4).

Among the above factors, visual language plays a key role
in affordance theory, especially regarding technical and per-
ceptual factors. Visual language not only carries the message
of system function but also plays a guiding role in constructing
action possibilities [Buratti & Zhu 2024]. Clear perceptual
cues such as the use of colour, graphic symbols, kinetic feed-
back, and space arrangement in the interface allow users to
recognise and respond to the action possibilities presented by
the interface, contributing to the immediate perception and
performance willingness.

Within technical factors, visual language directly influenc-
es users- subjective assessment of system immersion, interac-
tivity, and content quality, shaping their overall perception of
the system-s functionality. In the dimension of perceptual fac-
tors, visual language helps to enhance users> perception of
perceived usefulness and ease of use by improving the clarity
and consistency of interface elements [Kunz & Santomier
2020] and the predictability of interaction responses, lower-
ing the threshold of use (fig. 5).
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In addition, visual language also plays an indirect role at
the level of individual factors, especially in building trust and
adjusting risk perception. The consistency of visual style, gen-
tleness of tone, and the use of emotional design elements in
the system can effectively enhance users- social presence and
emotional security (fig. 6), thus alleviating their concerns
about the unfamiliarity of the technology and its potential
negative consequences.

In summary, visual language not only constitutes the aes-
thetic expression dimension of the digital therapeutics system
but also serves as a cognitive medium to activate the technol-
ogy-s affordance, intervening in the process of recognising the
possibility of action by users and becoming a key mechanism
that influences their behavioural intentions and acceptance
attitudes. Guided by the above theories, this study systemat-
ically summarises the key factors affecting the acceptance of
VR-DTx and proposes strategies to optimise the hardware de-
sign and improve the interaction. At the same time, it pro-
vides theoretical support and design guidance for applying
virtual reality technology in digital therapeutics.

Strategies for Integration

This paper proposes integrative strategies to enhance the
acceptance of Virtual Reality Digital Therapy (VR-DTx). Visual
language plays a central role in activating perceptions of
availability, effectively influencing users> recognition of and
response to the possibilities for action the technology offers,
thus serving as a key entry point for design interventions.

At the hardware level, the appearance design of VR devic-
es can refer to the visual style of traditional medical products
to enhance their professionalism and trust. The perceived
ease of use is enhanced by reducing the weight of the device,
enlarging the force area, optimising the wearing structure,
etc. to improve the user:s physical comfort, and reducing the
complexity of operation (fig. 7).

For the interface visual design, a design language with high
graphics, clear colour contrast and clear space layout should
be adopted to enhance the interface-s readability and reduce
users> cognitive burden (fig. 8).
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Conversely, multi-sensory interactions can be activated
through guided visual elements, such as combining hand
tracking, eye movement control and body motion capture
technologies to enrich user interactions (fig. 9). In terms of
immersion experience and user compliance, visual feedback
such as a dynamic progress bar, a reward mechanism, and vir-
tual character interaction can be added to enhance the user-s
motivation and participation in therapy. Social availability can
be visualised in the interface through virtual therapists, com-
munity platforms, etc. to enhance users> sense of belonging
and social connection.

Through the above strategies, this paper aims to systemat-
ically integrate the influencing factors of availability from vi-
sual language to provide theoretical support and practical
paths for optimising the interaction experience and design
practice in virtual reality therapy.

Conclusion

This study purposes to explore how drawing and represen-
tation influences users> acceptance of Virtual Reality Digital
Therapy (VR-DTx) by enhancing action possibilities within the
framework of affordance theory. By integrating Hutchby-s
(2001) Technology Availability Theory with the TAM and UTAUT
models, this paper systematically sorts out the key influencing
factors of VR-DTx acceptance and proposes a series of optimi-
sation strategies by combining the role of visual language in
interface and interaction design. In the analysis, it is found
that visual language not only influences users- perception of
technical usefulness and ease of use but also indirectly shapes
key psychological variables such as trust, immersion, and
treatment adherence by guiding behavioural paths and rein-
forcing emotional connections and social interactions.

The research also presents some unexpected findings, such
as the potential importance of social visual elements (e.g.,
virtual therapists) in constructing users> sense of belonging,
showing the value of social availability in VR-DTx design. How-
ever, this study also has some limitations: first, the analysis is
based on literature and theoretical generalisation, lacking
empirical validation for specific user groups; second, cultural
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differences in visual language have not been fully discussed.
Future research can combine empirical data to explore fur-
ther the interaction mechanism between visual language and
user characteristics to improve the understanding of the ac-
ceptance mechanism of VR-DTx.
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