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L’accessibilita e I’Universal Design sono temi che hanno ac-
quisito una grande importanza nelle societa contemporanee,
riflettendo una trasformazione culturale che va oltre la sem-
plice attenzione alle disabilita. Oggi, pit che mai, la ricerca e
la progettazione sui temi dell’accessibilita sono visti come una
necessita fondamentale per garantire pari opportunita a tutti,
senza distinzioni, favorendo la partecipazione attiva e il be-
nessere di ogni individuo. Con il progredire delle tecnologie e
dei modelli di progettazione, siamo chiamati a ripensare e mi-
gliorare costantemente gli spazi, i servizi e le interazioni che
compongono la nostra vita quotidiana.

Il convegno si propone di esplorare ’evoluzione dell’acces-
sibilita e dell’Universal Design, analizzando le sfide e le op-
portunita che caratterizzano il nostro tempo, con ’obiettivo
di sollecitare i ricercatori, formare professionisti, sensibiliz-
zare le istituzioni e cittadini riguardo alla fondamentale im-
portanza di rendere ogni ambiente piu fruibile. Il termine Uni-
versal Design & stato coniato negli anni ‘90 dal designer
statunitense Ron Mace per descrivere un approccio che mira a
creare ambienti, prodotti e servizi fruibili da tutti, a prescin-
dere dalle abilita fisiche, cognitive, culturali o economiche
degli utenti. L’'obiettivo € quello di progettare per la diversi-
ta, non come risposta a specifiche necessita, ma come un pro-
cesso che considera le esigenze di tutti gli individui fin dal
principio. Non si tratta solo di adeguamenti per disabili, ma di
una visione olistica della progettazione per migliorare la qua-
lita della vita per tutti.

Nel corso degli ultimi decenni, le politiche internazionali e
nazionali in materia di accessibilita sono cambiate radical-
mente, influenzando le decisioni politiche, architettoniche e
urbanistiche. L’adozione dell’Universal Design ha contribuito
in modo significativo a creare ambienti e tecnologie piu aper-
ti, dove la diversita & vista come un valore e una risorsa, e
dove l’inclusivita non & piu considerata un’eccezione, ma la
regola. Questo approccio ha avuto impatti significativi non
solo nel campo dell’architettura e dell’ingegneria, ma anche
in ambito tecnologico, educativo, sociale e culturale.

Quando parliamo di accessibilita, ’attenzione si concentra
spesso sull’eliminazione delle barriere fisiche che impedisco-
no la partecipazione alla vita sociale. Negli ultimi anni, si
assistito a una crescente attenzione nel progettare ambienti
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senza ostacoli, da edifici pubblici ad ambienti urbani, con U’in-
troduzione di rampe, ascensori, porte automatiche, segnali
visivi e sonori, e altro ancora. Tuttavia, ’accessibilita va ben
oltre U’eliminazione delle barriere architettoniche: oggi si
estende anche al mondo digitale e alle piattaforme online,
all’accesso alle informazioni, ai trasporti, ai servizi pubblici e
privati, e alla cultura.

Il concetto di accessibilita si € evoluto da un’ottica di
necessita per persone con disabilita, a una visione che rico-
nosce la variabilita delle esigenze umane, considerando che
ognuno, in momenti diversi della propria vita, puo incontra-
re difficolta di accesso, che siano temporanee o permanenti.
Ad esempio, una persona che inizia a utilizzare un dispositi-
vo mobile per la prima volta o una persona anziana che af-
fronta problemi di vista o udito ha bisogno di un design pen-
sato per facilitarne uso. L’accessibilita non riguarda solo le
persone con disabilita, ma tutti gli individui, considerando i
vari aspetti della vita quotidiana.

In quest’ottica, l"accessibilita implica un miglioramento
del design e delle soluzioni tecnologiche, affinché siano ade-
guate a garantire a ciascuno la piena partecipazione alla vita
sociale, culturale ed economica, contribuendo a un ambiente
realmente inclusivo. A tal fine, le innovazioni tecnologiche
hanno svolto un ruolo fondamentale, portando alla creazione
di software e hardware che rispondono alle diverse esigenze,
come i software di lettura per persone non vedenti, le inter-
facce utente semplificate, le applicazioni di traduzione in lin-
guaggio dei segni, e molto altro.

L’Universal Design si differenzia dall’accessibilita tradizio-
nale per il suo approccio proattivo e universale. L’Universal
Design non si limita a rispondere alle necessita di una mino-
ranza, ma intende anticipare e risolvere le difficolta di acces-
so fin dalla fase di progettazione, in modo che il prodotto o lo
spazio sia funzionale per chiunque, senza bisogno di modifiche
o adattamenti successivi. Questo approccio non si applica solo
agli spazi fisici, ma si estende anche ai sistemi tecnologici, ai
servizi, alla comunicazione e all’informazione, cercando di
integrare soluzioni che siano intuitive e fruibili da tutti.

Un buon esempio di Universal Design é |’adozione di di-
spositivi tecnologici che, senza adattamenti specifici, posso-
no essere utilizzati da persone di diverse eta e con diverse
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abilita. L'utilizzo di design minimalista e intuitivo, di inter-
facce accessibili e di opzioni di personalizzazione, come il
contrasto elevato o la modalita ad alto contrasto per chi ha
difficolta visive, sono tutte soluzioni che si riflettono in un
design universale.

Le linee guida di Universal Design stabiliscono che ogni
progettista dovrebbe pensare in termini di inclusivita, cercan-
do soluzioni che non solo soddisfano le esigenze immediate
degli utenti, ma che possano essere apprezzate da una gamma
pil ampia di persone. Cio implica l’adozione di un linguaggio
progettuale che si avvicina il piu possibile all’esperienza uma-
na universale, rispondendo a bisogni che spaziano dall’acces-
so fisico alla fruizione digitale, dall’inclusione sociale alla
partecipazione culturale.

Nonostante i progressi, molte sfide restano ancora aperte,
dalla scarsita di risorse destinate alla creazione di spazi acces-
sibili, alla resistenza al cambiamento di alcuni settori. L’inclu-
sione non riguarda solo l’adozione di tecnologie, ma implica un
cambiamento culturale profondo. L’inclusivita deve diventare
parte integrante dei valori di una societa, che si misura sulla
capacita di adattarsi a tutte le diversita umane, non solo per
una parte della popolazione.

Negli atti del convegno vengono approfondite queste te-
matiche, offrendo un’occasione di riflessione e discussione su
come ’accessibilita e |’Universal Design siano strumenti fon-
damentali per una societa piu equa e facilmente fruibile, in
grado di rispondere in modo adeguato alle esigenze di tutti i
suoi membri, senza lasciare indietro nessuno.

15



FOCUS 2

Il disegno per
I'accessibilita e
I'inclusione
cognitiva



The Algorithm as Terapy.
Secret Talks, a Case Study of the Design
and Development of Digital Therapeutics

Politecnico di Milano
Dipartimento di Design
giorgio.buratti@polimi.it
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terapeutica digitale

VR

tecnologie sanitarie digitali
medicina digitale

Le tecnologie digitali hanno trasformato la so-
cieta cambiando le modalita di comunicazione,
accesso alle informazioni e influenzando profon-
damente lo stile di vita delle persone. Allo stesso
modo, la trasformazione digitale sta interessando
il settore sanitario. Le tecnologie di rappresen-
tazione ampiamente utilizzate nelle discipline
del progetto, capaci di promuovere nuovi setto-
ri come il Digital Heritage e il Digital Entertain-
ment, sembrano sancire il passaggio da una sanita
“centrata sul consumatore” a una “centrata sulla
persona”. Grazie a interventi terapeutici guidati
da programmi software basati su evidenze scien-
tifiche, ottenute attraverso studi clinici metodo-
logicamente confermati, & oggi possibile preveni-
re, alleviare o curare un ampio spettro di disturbi
e malattie. Lo sviluppo e l’implementazione della
Terapeutica Digitale € un’opportunita essenziale
per la disciplina del Disegno e della Rappresenta-
zione, depositaria di metodi in grado di definire
i codici spaziali e i linguaggi figurativi pit adatti
al trattamento delle diverse patologie. Attraverso
I’analisi di un caso studio, questo articolo propo-
ne un quadro tassonomico, seppur in continuo ag-
giornamento, di quello che si preannuncia come
un significativo cambio di paradigma in campo
medico-farmaceutico.

digital therapeutics

VR

digital health technologies
digital medicine

Digital technologies have transformed society
and people’s lives, changing how people
communicate, transfer money, access information
and plan. Similarly, digital transformation is
affecting the healthcare sector. Representational
technologies widely used in design and modelling,
to the extent of creating new sectors such as
Digital Heritage and Digital Entertainment,
seem to sanction the shift from ‘consumer-
centred’ to ‘person-centred’ healthcare. Thanks
to therapeutic interventions guided by software
programs based on scientific evidence obtained
through methodologically confirmatory clinical
trials, preventing, alleviating, or treating a
broad spectrum of disorders and diseases is now
possible. The development and implementation
of Digital Therapeutics is an essential opportunity
for the discipline of Drawing and Representation,
a repository of methods capable of defining
the spatial codes and figurative languages most
suitable for treating different pathologies.
Through the analysis of a case study, this paper
proposes a taxonomic framework, albeit one
that is constantly being updated, of what
promises to be a significant paradigm shift in the
pharmaceutical-medical field.
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From drugs to Digital Therapeutics

The search for medicines to cure disease is a vocation as
old as humankind. For centuries, herbs and plants were the
sole sources of active ingredients in medicines, until with
the birth of modern chemistry in the 18% century, technolo-
gy-enabled the synthesis of new drugs based on new mole-
cules that often did not exist in nature. Towards the end of
the millennium, the introduction of biotechnological thera-
pies promoted a further evolution in treatment. Cell-based
drugs (regenerative therapies), genes (gene therapies) and
tissue-engineered products implement the therapeutic ef-
fect by acting directly on DNA. Cells and genes become
medicine themselves, in the form of elements that can be
‘programmed’ to achieve a specific therapeutic objective,
sometimes in a single patient. In 2019, the year of the first
commercialisations, the era of Digital Therapeutics (DTx)
begins, medicines in which the active ingredient is no longer
a molecule but an algorithm. DTx are software-mediated
therapeutic interventions [Recchia et al. 2020] indicated for
a specific disease and designed to modify a patient’s be-
haviour to improve the outcome of their disease. These pro-
grammes are based on scientific evidence obtained through
rigorous, confirmatory clinical trials to prevent, manage or
treat a broad spectrum of physical, mental and behavioural
conditions. Therefore, they are not simply health-related
applications or telemonitoring devices but curative inter-
ventions capable of improving clinical outcomes on a par
with drug treatment. Usable for a wide range of therapeutic
areas, Dtx can take different ‘digital forms’, including apps,
web-based interventions, video games and virtual or aug-
mented reality and digital devices [Mesko et al. 2017]. The
field seems ready to study the guidelines for designing virtu-
al environments characterised by spatial codes and figura-
tive languages suited to the specificity of different patholo-
gies. Starting from the analysis and presentation of a case
study developed by the Drawing and Representation re-
search group of the Design department of the Politecnico di
Milano, this paper frames Dtx within the large and complex
category of Digital Health Technologies, intending to estab-
lish disciplinary boundaries that allow the integration of the
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methods proper to the discipline of drawing and representa-
tion with medical and computer sciences.

DTx framework

Digital Therapies (DTx) are therapeutic interventions guid-
ed by software programmes based on scientific evidence ob-
tained by methodologically rigorous and confirmatory clinical
trials to prevent, manage, alleviate or treat a broad spectrum
of disorders and diseases. It is crucial to distinguish DTx from
other digital devices and processes affecting health and care
in the broader and more complex category of Digital Health
Technologies. There are numerous applications and tools
aimed at diagnosis, monitoring of clinical conditions, decision
support for the physician, and disease intervention.

A framework has recently been developed and published
reference framework to define the technological categories
related to Digital Health, Digital Medecine and Digital Ther-
apeutics (Fig. 1), which supersede obsolete terms such as
‘Telehealth’ and ‘Telemedicine’ and promote the adoption
of an internationally shared terminology. Below is the pro-
posed taxonomy:

o Digital Health encompasses digital applications for pro-
moting healthy lifestyles and wellness technologies and
platforms capable of capturing, storing and/or transmit-
ting health data directly to healthcare providers tools that
support the management and/or delivery of health and
clinical services and performances. Such products general-
ly do not require clinical evidence or regulatory oversight,
as they do not qualify as medical devices (MDs) or combi-
nation products.

o Digital Medicine is a subset of the previous one that
groups evidence-based software and/or hardware prod-
ucts with measurement and/or intervention functions in
the service of human health that precisely require evi-
dence of efficacy, clinical benefit and safety. Specific
regulatory and authorisation paths are needed depend-
ing on the category to which the product, according to
its characteristics, belongs (e.g. medical device, com-
bined product).
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o DTx are a further subset of Digital Medicine: they are not
simply monitoring apps or measurement software but
technologies for therapeutic purposes tested in con-
trolled clinical studies, the active ingredient of which is
an algorithm. They are suitable for a wide range of ther-
apeutic areas. They can take different digital forms de-
pending on the platform used: apps, web-based interven-
tions, playful applications and virtual spaces capable of
providing patients with evidence-based therapeutic in-
terventions with algorithms capable of managing or treat-
ing a medical disorder or disease.

DTxs can be:

a. standalone, i.e. operating independently of any other
medical product such as a drug.

b. associated (disease-specific), used in concert with
drugs and devices to optimise patient care and health
outcomes.

c. combined with another specific therapy and therefore
developed in combination.

Defining precise characteristics is difficult because there
has yet to be an accurate conceptual frame of reference. Still,
DTxs are usually unified by their independence from any drugs,
their synergy with devices, sensors, or other patient-wearable
instruments, and their ability to monitor and generate re-
al-time data used to update and improve therapy constantly.

As such, DTxs must be developed through a controlled clin-
ical trial and undergo an approval pathway for specific indica-
tions [Goldsack 2019]. At the time of prescription, a DTx ther-
apeutic solution must guarantee efficacy and tolerability: in
this context, evidence inferior to standard medicine therapy
cannot be accepted. In the absence of specific indications in
the European regulation, how clinical studies supporting the
efficacy evaluation of DTx will be implemented is still being
determined. Different methods and languages often divide
the many disciplines that create such applications. Hence, a
revision or adaptation concerning standard pharmacology
schemes is likely necessary if an exhaustive characterisation
of the risk-benefit ratio is to be achieved.

To have digital therapies that can bring real benefits to
patients and healthcare systems, a design method appropri-
ately adapted to the characteristics and needs of the
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DIGITAL HEALTH

DIGITAL THERAPEUTICS

DIGITAL MEDICINE

DEFINITION | Digital health includes technologies, Digital medicine includes evidence-based Digital therapeutic (DTx) products deliver
platforms, and systems that engage software and/or hardware products that evidence-based therapeutic interventions to
consumers for lifestyle, wellness, and measure and/or intervene in the service of prevent, manage, or treat a medical disorder
health-related purposes; capture, store or human health.! or disease.?
transmit health data; and/or support life |
science and clinical operations.

CLINICAL Typically do not require clinical evidence. | Clinical evidence is required for all digital Clinical evidence and real world outcomes

EVIDENCE medicine products. are required for all DTx products.

REGULATORY | These products do not meet the regulatory | Requirements for regulatory oversight vary. | DTx products must be reviewed and cleared

OVERSIGHT | definition of a medical device® and do not Digital medicine products that are classified | or certified by regulatory bodies as required

require regulatory oversight.

as medical devices require clearance or
approval. Digital medicine products used
as a tool to develop other drugs, devices,

| or medical products require regulatory

acceptance by the appropriate review
division.

to support product claims of risk, efficacy,
and intended use.
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patients to whom the digital treatment will be addressed is
needed. The User Experied methodologies typical of the dis-
cipline of Design, which envisage the early and structured
involvement of users in the design, make it possible to max-
imise the efficacy and safety potential of the technology,
enabling a more appropriate assessment of its characteris-
tics and orienting the therapeutic services to respond to the
needs most felt by patients.

Making a DTx: “Secret Talk”, handheld communication
device design

At the time of writing, a few research studies investigated
the relationship between interface elements and therapeutic
function. Digital public health education aims to disseminate
different types of content through various digital platforms
(websites, smartphones and tablets) to inform as many users
as possible, progressively updating the learning topics [Song &
Han 2019]. Differentiated in hardware, software, and interac-
tive modes, computers and smartphones lead to different cog-
nitive loads and decision-making behaviours [Hwang & Lee
2022], distinguishing them as profoundly different modes of
iteration with distinctive characteristics. It is increasingly im-
portant to study the relationship between signs and interac-
tion in interface development as it has been shown [Pengnate
& Sarathy 2017] how appropriate design can increase user at-
tention and improve application performance [Andersen
2017]. The correct use of visual elements can enhance cogni-
tive ability in the learning process, help the user to under-
stand learning content better and thus improve learning out-
comes [Mayer & Estrella 2014]. Many elements in interface
design (colour, layout, images, animations, etc.) can influence
the user experience. Furthermore, the continuous progress of
display technologies makes the evolution of Virtual Reality
(VR) headsets plausible, which, having overcome some techni-
cal criticalities, allow for prolonged experience without prob-
lems of kinaesthesia, headache, ataxia or disorientation. VR
can address a wide range of motor, cognitive or psychological
rehabilitation domains based on the principle of interaction
between a user and a virtual environment that can transmit
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stimuli in real time. Although created on different degrees of
immersiveness [Buratti 2022], VR rehabilitation applications
mainly involve auditory and visual sensory feedback and indi-
rect proprioceptive and vestibular feedback, while haptic in-
put is still under investigation. There is growing evidence that
tactile information is a beneficial adjunct for achieving specif-
ic treatment goals, such as increasing joint mobility and
strength. Tactile information has also been identified as a sig-
nificant signal for improving performance in articulatory tasks
[Shing et al. 2003]. Based on these assumptions, the Secret
Talks project shows how it is possible to create an assessment
and treatment DTx that precisely controls immersive and
non-immersive dynamic presentations of complex stimuli such
as vibrations, within which sophisticated interactions, be-
havioural monitoring and performance recording are possible.
Specifically, the application was developed for the manage-
ment of SAD (Social anxiety disorder), a psychophysical disor-
der that manifests itself with mood changes, with a marked
tendency to depression, often linked to seasonal trends. This
condition affects people who, during most of the year, do not
manifest depressive symptoms, with indicators ranging from
nausea, the tendency to overeat and oversleep, and asthenia
to asociality towards relatives and friends.

SAD leads to communication difficulties due to anxiety
during social interactions, particularly among students aged
18 to 24. The resurgence of the coronavirus has increased the
number of SAD cases, which are often not found until later
stages, with symptoms such as difficulty breathing and palpi-
tations. Treatment usually involves long-term psychotherapy
and skills training.

To explore the application of vibration and vision in digital
therapeutics for social anxiety disorder groups, the research-
ers applied a theoretical framework to emotional design and
human-computer interaction interfaces. Four emotional inter-
faces (happy, sad, shocked and angry) were designed, and a
database of corresponding vibrations for the four emotions
was constructed (Fig.2). This approach aims to help people
understand the relationship between emotional interfaces and
vibrations, explore the consistency of emotional transmission
between different emotional interfaces and their correspond-
ing vibrations, and evaluate their potential application in
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rehabilitation training focused on communication skills for
people with social anxiety disorder.

In rehabilitation, individuals with social anxiety disorder
often interrupt conversations due to difficulty in expressing
emotions or speech, and they do not want others to notice
this situation. Therefore, developing a device capable of dis-
creetly conveying emotions through vibrations is crucial. Due
to the lack of an existing vibration database, sounds with spe-
cific emotions are converted into vibrations, and their emo-
tional consistency with the application interface was tested.
Essentially, Secret Talk is a highly concealable short-range sig-
nal transmission and reception device capable of communi-
cating with the most common multimedia devices or with a
helper who is also wearing this product before the conversa-
tion to facilitate communication exercises with the help or to
end the conversation (Fig. 3).

It will be worn on the inside of the sender’s and receiver’s
palms, disguised as a ring when in use, and will send and re-
ceive up to four vibrating signals within 15m to communicate
different messages.

This experiment uses Grasshopper and Firefly. Audio data is
processed by Firefly and mapped to vibration frequency rang-
es by Grasshopper.

Then, the vibration signals are streamed to Arduino to
evaluate emotional bias and record reaction times (Fig.4).
Forty-two vibration sets were measured, and 630 data were
collected. The final research outcomes were derived from an-
alysing users’ perception of time and emotional inclination
towards the vibrations (Fig.5).

The experimental results indicate that most vibrations
generated from sound can convey emotions. However, the
feelings conveyed by sound do not match those expressed by
vibrations, and participants could not recognise the sounds
corresponding to the vibrations. Most participants’ feedback
was that they identified the emotions conveyed by the vibra-
tions through amplitude and variation speed. Therefore,
combining vibration patterns with amplitude may help ex-
press feelings consistent with the interface. The frequency of
vibrations representing happiness is relatively low, with a
slight vibration rhythm and irregular periodic variations. For
anger, the vibrations increase rapidly, maintaining a high
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vibration frequency. The vibrations representing shock main-
tain a relatively low frequency, with sudden changes in
rhythm through increasing and decreasing frequencies. Sad-
ness is conveyed through very low-frequency vibrations with
a heavy and slow rhythm. Based on these experimental re-
sults, a physical communication aid device was designed for
individuals with social anxiety (Fig.6)

Conclusion

These first promising results still need to be fully compre-
hensive. In this first phase of the research, all participants
were residents of China, and the experiment was conducted
in a Chinese context. The development of the study will in-
vestigate whether the identified correlations apply to other
cultural contexts. Furthermore, the experiments were per-
formed in acutely isolated laboratories to control for possi-
ble confounding factors. Therefore, the applicability of the
conclusion in a more complicated scenario (e.g. in the con-
text of noise in a crowd during a walk) needs to be further
verified. Despite this, the design and organisation of inter-
face information were crucial in helping users navigate con-
tent efficiently, reduce tasks and cognitive load, and solve
the problem of disorientation. The mixed system based on
the interaction of virtual spaces with physical objects en-
abled users to optimise information processing and improve
task performance [Pecora 2023]. The case presented demon-
strates how the hybridisation of drawing and information
technology extends the application possibilities of both do-
mains, influencing the design process at different stages and
highlighting the enabling role of digital technologies in
translating data into communication. In this regard, we high-
light how drawing enables the attribution of meaning to
qualitative and quantitative data underlying the develop-
ment of products, services and systems. The proposed work
highlights how heterogeneous forms of data are conjugated
for design purposes using a computer application, Grasshop-
per, which transcends its role as a modelling application by
projecting the discipline of drawing into a new domain too
complex to be adequately analysed, understood and
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described through conventional tools. A conceptual bridge is
delineated between data flow, drawing and physical reality,
a ‘contamination’ between systems, allowing inherent com-
plexities to be overcome in translation processes involving
qualitative data (related to emotions) into quantitative data
(related to vibrations). Firefly, a Grasshopper plug-in, makes
real-time dialogue from the physical to the digital world pos-
sible through Grasshopper’s own drawing and modelling
tools, setting the stage for new and deeper thinking. Lower-
ing specialised skills could promote a generalised rise in de-
sign quality by reducing the time devoted to ancillary oper-
ations, allowing designers to focus on the emotional,
functional and aesthetic essence proper to drawing. A key
element in the layout design is the satisfaction of the search
strategies for the selected age group, as each generation
adopts different cognitive strategies. The combination of
various VR features, such as dosage and intensity of custom-
isable training, combined with real device-induced benefits
comparable to drug therapies, enhances the effectiveness of
treatments. Further experiments will be necessary, but the
in-depth knowledge of the various visual and haptic systems’
characteristics has proven crucial for developing a targeted
and customised rehabilitation proposal to achieve a better
outcome and minimise the risk of adverse reactions.
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