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A smartphone-based program to promote leisure and
physical activity in people with multiple disabilities

Gloria Alberti1

People with multiple disabilities may have serious difficulties being
engaged in functional daily and leisure activities, as well as in
communication tasks with distant partners. They tend, therefore, to be
passive without staff supervision and, as a result, they have reduced
stimulation inputs and low levels of physical activity, and can also develop a
negative social image. Technology-aided intervention programs can help
these people to improve their condition without extra demands on staff. For
example, Lancioni, Sigafoos, Alberti, Campodonico and Chiariello (2019)
reported a study aimed at helping seven participants, who showed passivity,
to be engaged in basic forms of occupational activity. The targeted activity
consisted of performing large arm movements, which also involved the
manipulation of objects (thick and hard cards), to access preferred
environmental stimulation. In practice, during baseline and intervention
sessions, which lasted 5 min, participants sat at a desk with cards that could
be deposited into an elevated box. Participants were aged 27 - 52 (M = 40)
years old, presented with blindness or functional residual vision, and varied
from a non-ambulatory condition to the ability of walking independently.
Their levels of intellectual disability had been estimated to range from
moderate/severe to severe/profound. The technology involved: (a) a
Samsung Galaxy A3 smartphone, with near-field communication function
and MacroDroid application, (b) radio frequency code tags, and (c)
wristwatches with built-in heart-rate monitor. The smartphone was
embedded in the elevated box, and fitted with audio files containing the
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participants’ preferred stimuli (e.g., music and songs) as well as verbal
prompts. Every special card was supplied with a radio frequency code tag,
which corresponded to a specific category of stimuli available to the
participants. When participants brought a card to the elevated box, the card
touched the back of the smartphone and this was sufficient to enable the
smartphone’s near-field function to discriminate the card’s code tag. In turn,
the Macrodroid triggered the delivery of the stimulation corresponding to
the card’s code for 10 seconds. If there was no new response within 10 s
from the end of the previous stimulation, an automatic verbal prompt
occurred. The Wristwatches were used to record the participants’ heart rates
during intervention sessions as well as control sessions preceding them. In
fact, control sessions were included for measuring heart rates outside the
program. During the control sessions, participants sat with no activity to
perform and did not receive any specific stimulation. Participants’
satisfaction was monitored too, during intervention sessions as well as
control sessions. The results showed that during the program sessions all
participants had significant increases in occupational responses and heart
rates, and six of them also showed an increase in the level of personal
satisfaction. In essence, the use of a simple smartphone-based program
proved effective for improving the participants’ level of
constructive/positive engagement. Such an engagement, moreover, could
represent a form of mild physical exercise with potential benefits for the
participants.
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Assessing preferences of individuals with Autism
Spectrum Disorder and Developmental Disabilities
using alternative stimulus modalities: An extension of
a systematic review
Laura Berteotti1, Michela Marchi1, Carlo Dalmonego1
& Roberto Cavagnola1

Since 2002, the body of literature examining choice interventions and
preference assessments for individuals with severe to profound disabilities
has grown substantially (Tullis, Cannella-Malone, Basbigill, Yeager,
Fleming, Payne et al., 2011). This paper is an extension of the Heinicke,
Carr, and Copsey (2019) paper and reviews studies conducted between 2012
and 2019. In order to improve the sensitivity of their search strategy, we use
inclusion criteria identify by Virués-Ortega, Pritchard, Grant, North,
Hurtado-Parrado, Lee et al., 2014 and then select eligible studies through
full-text analysis. The aim of the study is to compare the efficacy of
alternative modality (e.g., pictorial, verbal, video) SPA for individuals with
developmental disabilities, focusing on applied technology.
The results confirm and extend Heinicke’s conclusion: this line of
research is “in a state of flux” (Heinicke et al., 2019), researchers have yet to
achieve more widely accepted methodological and procedural standards,
need to include validation benchmark in investigations and further evaluate
the role of prerequisite skills.
Moving from the concept that the goal of this line of research should be
to produce a brief SPA that predicts accurately future reinforcement effects
of the stimuli without providing access after each selection (Heinicke et al.,
2019), we compared accuracy in assessment through different SPA
procedures.
Even if the pictorial modality is the most heavily researched alternativemodality SPA, it has only been accurate in around half of evaluations in
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identifying reinforcers without contingent-reinforcer access, according to
Heinicke results. Verbal format has demonstrated the least accuracy, in
reverse the video modality has been shown to have the greatest accuracy in
identifying reinforcers without contingent-reinforcer access.
We find recent interest in use of technology-based SPA, particularly in
video modality format and using Paired Stimulus (Fisher, Piazza, Bowman,
Hagopian, Owens, & Slevin, 1992) and Multiple Stimulus Without
Replacement (DeLeon, Iwata, Conners, & Wallace, 1999) assessment.
In pictorial SPA, applied technology was used in order to compare the
efficiency of picture activity schedule acquisition on book- and tablet-based
modalities (Giles & Markham, 2017) in addiction computer program written
in Visual Basic, was designed to follow the PWSPA of sexual stimulus
(Reyes, Vollmer, & Hall, 2017).
Tablet-mediated assessment was used also in video modality: videos
depicting play with toys, were presented on an Apple iPad in the application
Keynote by Brodhead and collegues (Brodhead, Kim, & Rispoli, 2019);
video-based preference assessment (VPA) of social interactions were
arrange on tablet-format by Wolfe and collegues (Wolfe, Kunnavatana, &
Shoemaker, 2018) and by Davis and collegues (Davis, Hodges, Weston,
Hogan, & Padilla-Mainor, 2017); finally, tablets were used to compare
video-based preference assessment with no access to novel toy stimuli to the
results of a preference assessment conducted in a tangible format with
access (Brodhead, Abston, Mates, & Abel, 2017). Not only tablet-mediated
assessment was used, but also computer program was developed in order to
assess preference of people with neuro-developmental disorder. A webbased program was developed to conduct brief multiple-stimulus without
replacement preference assessments for videos (e.g., movies, cartoons,
music videos) (Curiel, Curiel, Li, Deochand, & Poling, 2018).
In conclusion, the use of applied technologies in SPA procedures could
improve and facilitate the diffusion of direct and systematic methods of
assessing preference in the field in addition of saving preparation,
administration and scoring time. If practitioners choose to use an alternativemodality SPA, we firstly recommend that they evaluate prerequisite skills or
standardized assessment. Also, they have to compare the results with
tangible format, validate it through Reinforcer Stimulus Assessment, and
consider key recommendations produced by previous studies.
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Figure 1  PRISMA 2009 Flow Diagram

From: Moher, Liberati, Tetzlaff, Altman, & PRISMA Group (2009).
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The role of companies in the
Assistive Technology Market

Filippo Borghi1

Assoausili is the only Italian Association which comprises most of the
companies operating in the Italian Assistive Technologies Market. It was
established in 2003 and currently has ten members.
Recently, we have been involved by the following Institutions as
consultants:
- Ministero della Salute;
- Ufficio Programmazione Sanitaria;
- Commissione Affari Sociali;
- Parlamento Italiano;
- CMA UK.
The main role of companies in the Assistive Technology Market can be
illustrated as follows:
- To focus on need-related devices in order to understand and meet
user’s needs, and at the same time, collaborating with the associations
that represent them;
- To consider the experience in terms of assessments and competence
on devices; being a solid reference for specific training in Assistive
Technology addressed to all field-related professionals;
- To acquire a deep knowledge of the market in terms of “purchasing
procedures” referred to Public Health Departments. Also, helping
them with the critical issues generated by new legislation that will
finance the entire range of Assistive Technology in Italy;
- To have direct contact with producers;
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- To keep all specialists continuously refreshed in new devices and
opportunities of Assistive Technologies.
Assoausili believes that in addition to providing support, training services
and refreshment courses must be guaranteed by qualified staff in order to
ensure appropriate and effective use of assistive technology solutions.
Accordingly, Assoausili wishes that specific training courses are integrated
within university courses for professional rehabilitation staff, especially in
Italy, where Assistive Technologies are in the process of being funded by the
National Health System.
The main purpose of our association is to influence the market in order to
produce and disseminate highest-quality Assistive Technology,
encompassing the needs of people with disabilities and providing them with
solutions that improve their autonomy and self-determination.
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Accessibility for inclusion: Education technology
solutions for special needs in the classroom

Maria C. Carruba1

“Accessibility for inclusion” is a research study carried out in cosupervision with Pitt University, that focuses on technology solutions for
inclusion in the classroom. Nowadays, almost every school uses technology
in classroom. Every student needs a specific approach to live a good
experience at school and the role of teachers is central to promote inclusion,
access and creativity for all. Schools and teachers encourage well-being for
all and work for social equity when learning process meet every students’
need. In this research the focus is based on:
- Classroom management;
- Differentiation and Universal Design for Learning;
- Special needs, Technology and inclusion in the classroom.
Goals of the study:
- Analysis of education technology policies in Italy;
- Analysis of teacher’s digital competences for increased inclusive
education;
- Know-how in Neuroscience: how technology impacts on the whole
learning process and the perception of self-competence in students;
- Analysis of recent accessible/assistive technology solutions.
In recent years, digital competences, technological tools for teaching and
learning, coding and computational thinking are more really interested in
education for at least two reasons.
First of all, technology increases both teachers’ and students’ creativity:
teachers have the opportunity to present lessons and topics in an interactive
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way, to foster students’ engagement based on their learning style and
intelligence to learn.
Secondly, technology works for:
- users experience;
- accessibility;
- classroom and learning context design;
- creativity for all.
In conclusion, technology changes the way to learn if teachers use it with
a pedagogical and inclusive approach. The classroom assumes new design,
becomes an dynamic environment, the space where all students, including
students with special needs, can improve their competences, can learn more
effectively by overcoming traditional way of learning which often don’t suit
them, and can feel good during the teaching-learning process. Based on this
inclusive approach, technology supports well-being in the classroom.
In today’s complexity, technology solutions allows all students, including
those with special needs, to differentiate and to customize the contents as
they deserve and allows all teachers to identify more ways to engage the
students. When students are more engaged they are more motivated and,
consequently, they perform and feel better.
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Able Sign App:
A virtual assistive device for deaf people

Giacomo Del Ferraro1 & Massimo Antonucci2

Around 83 million people worldwide have disabling hearing impairment.
In Italy, it is estimated that 853 thousand individuals use the Italian Sign
Language (LIS). Although giant steps have been taken in training strategies
to offer deaf people full participation in community life, much remains to be
done. A contribution to improve inclusiveness comes from the Italian startup
“Able Sign” (incubated by Lazio Innova Accelerator, a public institution of
Lazio Region): a reference tool to break down the current social barriers by
increasing accessibility to the different places of daily life. Able Sign App
proposes an avatar that translates LIS in verbal/written text, and viceversa,
to support the interaction in different contexts (i.e., public bureaus, banks,
post offices). Able Sign technology is based on the interaction with artificial
intelligence algorithm, inertial movement data acquisition systems and
machine learning. The described technology will enable recognition of deaf
people signs by interpreting them in written and spoken language, and
viceversa. Thanks to the recognition of inertial activity, every movement of
the person in front of the video camera will be recognized and interpreted.
Thanks to the voice recognition through a 3D video avatar, it will also be
able to interpret the Italian Sign Language. This software will be able to
break down all current barriers by increasing accessibility to the different
contexts of daily life. The Able Sign team is currently employed in product
light prototyping and social validation actions. Regarding the prototyping
activity, Able Sign App has started a collaboration with the IT engineering
department of the University “La Sapienza” in Rome, and with the Fab Lab
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laboratory of the Lazio Region. As far as the social validation activity of the
Able Sign project is concerned, two actions are underway: the first is aimed
at disseminating project information to various associations of deaf people
in order to test its usefulness and eventually extend its applicability to other
contexts; the second is aimed at launching a crowdfunding campaign to
broaden the social validation actions and raise the necessary funds to finance
research and finally get to the finished product.
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Recognizing and interpreting emotions
in a serious game

Ben Elsendoorn1, Janet Wolters1 & Constance Vissers1,2

One of the most common problems often faced by many children
diagnosed with developmental language disorder (DLD) or hearing
problems relates to their socio-communicative skills. Among the main issues
is the difficulty in understanding and express their own emotions, as well as
the role emotions play in (successful) communication in a social context.
Generally, standard training on emotion perception and understanding is
part of the school curriculum for these young learners. Although emotions
are presented with the help of pictures, explanation unfortunately relies on
spoken language, which frequently causes difficulties because of their DLD
condition. Moreover, training is usually confined to a limited number of
face-to-face situations with a therapist or in groups of peers using a roleplaying game.
Using a serious game would lead to an increase in training opportunities
as well as a limit in the use of explanatory language. In order to achieve this,
two modules have been developed for training emotion perception, „Focus
On Emotions‟ and „Emotions In Context‟. The modules are part of the
serious game BrainGame Brian (Prins, Ten Brink, Dovis, Ponsioen, Geurts,
De Vries et al., 2013; Van der Oord, Ponsioen, Geurts, ten Brink, & Prins,
2014), in which children can train executive functions (i.e. inhibition, taskswitching and working memory) in an attractive and challenging manner.
All training tasks were developed and tested with the participation of young
learners belonging to the target group of future users. A complete training
program consists of twenty-five sessions, each lasting approximately thirty
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minutes.
The first module „Focus On Emotions‟ aims at training recognition of
emotions in faces, which are presented by means of images from characters
in the game as well as by pictures of human beings. The variety of exercises
used start from an intermediate where difficulty increase as recognition
scores improve, and decrease in complexity when number of correct scores
fail to reach a specific level. During the initial ten sessions only four basic
emotions will be trained: happy, angry, sad and afraid. Starting from
sessions #11 more complex emotions will be added: shy, disgust, surprised,
as well as the neutral emotion (e.g. photos for official documents). In Figure
1, screenshots of different exercises are shown.
Figure 1  Six different exercises focusing on emotions

In these exercises learners have to: indicate whether two pictures are
similar (top left); indicate if the pictures display identical emotions (top
middle); select the picture with the requested emotion (top right); sort
pictures with the requested emotion (bottom left); identify the emotion by
displaying only a limited number of squares (bottom middle); drag and drop
the picture on the matching emoticon.
With the exception of the exercise displayed in the top-left corner, all
exercises can increase in difficulty by displaying up to six images,
respectively increase the number of squares to a 6×6 chart.
In the second module, which is presented from session #12 onwards,
learners practice perception and meaning of emotions in a natural,
recognizable situation.
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Figure 2  Select the emoticon that will fit the sentiment of the child in the
drawing

A number of drawings were made for this module, depicting situations
that might be recognizable from everyday life (Fig. 2). The face of the child
is blanked and the learner is asked to select the emoticon that will match the
sentiment of the child in the drawing. As soon as an emoticon is selected,
the correct emotion will be displayed in the image.
Figure 3  Watch carefully the emotion of the child in the first image on the
left. Then select one of the drawings that will fit the emotion of
the child that is requested by the emoticon
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In the second type of exercise from this module an image is presented
with a child showing an emotion that matches the situation displayed in the
drawing. Next an emoticon appears and by clicking again two images will
appear, one of which will display the situation that matches the emotion
given by the emoticon. The learner will have to select the correct image.
At present a pilot experiment has been conducted, where a number of
children aged between 8 and 12 years will train their emotion perception
with the game.
Before the training, a number of psychological tests will be administered
to establish a baseline. In the interview with the therapist children who
participate will be asked to self determine what they would like to have
achieved by the end of the training. They will be asked to daily indicate online whether they have achieved their goal that day. Progress can thus be
monitored and compared with their training results.
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Interactive avatar improves the dynamic measures of
intelligence in children with ADHD

Rosa A. Fabio1, Tindara Caprì1, Giancarlo Iannizzotto2, Andrea Nucita2
& Nasrin Mohammadhasani3

It is known that children with Attention Deficit Hyperactivity Disorder
(ADHD) present a reduced performance in attention (Fabio, Caprì,
Campana, & Buzzai, 2018; Fabio, Iannizzotto, Nucita, & Caprì, 2018; Caprì,
Gugliandolo, Iannizzotto, Nucita, & Fabio, 2019), emotional and motor
functions (Fabio & Caprì, 2015, 2017; Mohammadhasani, Caprì, Nucita,
Iannizzotto, & Fabio, 2019) and a reduced development of automatic and
controlled processing (Fabio, 2017; Fabio & Caprì, 2019; Fabio, Caprì, &
Romano, 2019; Caprì, Santoddì, & Fabio, 2020). Consequently, they have
more difficulty to access motivation and reach goals than typically
developing children (TD) (Fabio, Castriciano, & Rondanini, 2015; Martino,
Caprì, Castriciano, & Fabio, 2017; Fabio et al., 2018).
Innovative technologies, such as avatar or virtual reality, can offer
promising approaches to overcome symptoms related to ADHD (Battaglia &
Iannizzotto, 2012; Grasso, Cuzzocrea, & Nucita, 2014; Fabio, Gangemi,
Caprì, Budden, & Falzone, 2018). Avatars are virtual characters used in
online learning environments to increase motivation. In this scenario, the use
of an avatar that provides feedbacks and instructions to child with ADHD
could have the function of capturing his attention and interest towards the
topic (Fabio, Caprì, Iannizzotto, Nucita, & Mohammadhasani, 2019).
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The present study has examined the use of an avatar in children with
ADHD and TD children, matched for age and gender. All participants have
performed a computerized problem-solving task, presented with three
conditions (Tab. 1).
Table 1  Conditions of the problem-solving task
Conditions

Avatar functions

Condition with no-interactive avatar

The avatar simply gave the instructions

Condition with interactive avatar

The avatar presented the instructions and gave
feedback on the attention of the learner

Condition without avatar

The avatar was not presented

This study has demonstrated the effectiveness of avatar with function of
regulation and feedback in ADHD.
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The role of the avatar in increasing attention, memory
and wellbeing indexes in girls with Rett Syndrome

Rosa A. Fabio1, Tindara Caprì1, Giancarlo Iannizzotto2,
Giorgia Pergolizzi2 & Andrea Nucita2

Rett Syndrome (RTT) is a neurodevelopmental disorder mainly caused
by mutations in the MECP2 gene (Berger-Sweeney, 2011). Phenotype
includes severe linguistic, cognitive, motor and neurological abnormalities
(Fabio, Giannatiempo, Antonietti, & Budden, 2009; Castelli, Antonietti,
Fabio, Lucchini, & Marchetti, 2013; Fabio, 2017; Fabio, Gangemi, Caprì,
Budden, & Falzone, 2018; Fabio, Magaudda, Caprì, Towey, & Martino,
2018; Gangemi, Caprì, Fabio, Puggioni, Falzone, & Martino, 2018). Due to
the peculiar features of syndrome, people with RTT often use their eyes to
communicate.
As known in scientific literature (Fabio, Giannatiempo, Oliva, &
Murdaca, 2011; Djukic, Rose, Jankowski, & Feldman, 2014; Fabio,
Giannatiempo, & Caprì, 2019), people with RTT focus their attention
mainly on the faces of people they interact with (Fabio, Caprì, Nucita,
Iannizzotto, & Mohammadhasani, 2018; Fabio, Caprì, Buzzai, Pittalà, &
Gangemi, 2019). The typical virtual instrument with faces is the virtual
avatar. The avatar has been shown to be an effective instrument in
enhancing attention in other disabilities (Fabio, Caprì, Iannizzotto, Nucita, &
Mohammadhasani, 2019), however, the use of virtual avatars for people
with RTT has not yet been explored. This study aims at examining whether
the use of the avatar can improve attention and memory processes in girls
with RTT. 18 girls with RTT and 18 girls matched for mental age
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participated in the study. They were randomly submitted to two tasks
(watching a video and overselectivity paradigm) presented in two
conditions: with virtual avatar and without avatar (Tab. 1).
Table 1  Parameters evaluated in the proposed tasks
Parameters

Measures

Attention

Fixation length (FL), which is the amount of time (seconds) spent by the
girls when looking at the avatar.

Memory

Memory index: the number of items that the girls were able to remember
after viewing the video in both conditions.

Happiness

Happiness index: the sum (presence) of each seven behaviors of the
taxonomy of Van der Maat (1992): gaze direction, facial expression,
sounds, mouth movements, physiological reactions, head movements and
conventional gestures.

Results indicated that RTT group, when exposed to the virtual avatar
condition, presented a statistically significant improvement in attention and
memory abilities.
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Towards a successful match between user and
Assistive Technology: A correlational study on user’s
satisfaction, perceived effectiveness, and psychosocial
impact of an assistive solution
Stefano Federici1, Eugenio Valenzano1, Maria L. Mele1,2
& Fabrizio Corradi3

Background: This work is an exploratory study to investigate the relation
among three main psychosocial factors measured after an Assistive
Technology (AT) system provision: (I) the user’s satisfaction, (II) the
perceived effectiveness, and (III) the psychosocial impact of the assistive
solution. The main objective is to understand whether the correlated
psychosocial measures can predict a successful outcome of the AT
assignation process. The study embraces the ICF’s bio-psycho-social
perspective of disability and the Matching Persons and Technology model
by adopting the Assistive Technology Assessment (ATA) process, an ideal
model for the effective outcome of AT assessing and provision (Federici &
Scherer, 2018).
Method: The study was conducted in an AT service delivery center by
following the guidelines provided by the ATA process model. Fifty-five
children (72.7% males), average age 9.8 (SD = 2.4), with intellectual and
developmental disability or specific learning disorder participated in the
study, which consisted of five main phases. Two preliminary phases focused
on the analysis of participants’ needs with the aim to identify the best AT
solution through a psychological counseling process and the administration
of the Matching Assistive Technology & Child (MATCH; Federici, Corradi,
Lo Presti, & Scherer, 2009). Then, the third phase of post-assignation
focused on the outcome of the AT assignation process measuring the user’s
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satisfaction and the perceived effectiveness, as well as the functional
independence, well-being, and quality of life. The factors were assessed
through (I) the Quebec User Evaluation of Satisfaction with assistive
Technology (QUEST; Demers, Monette, Lapierre, Arnold, & Wolfson,
2002), (II) the Individually Prioritized Problem Assessment (IPPA; Wessels,
Persson, Lorentsen, Andrich, Ferrario, Oortwijn et al., 2002), and (III) the
Psychosocial Impact of Assistive Devices Scale (Jutai & Day, 2002). A final
post-assessment phase consisted in providing the users with tailored training
for the use of the assigned AT and in conducting interviews to caregivers
(teachers and educators) and peers to investigate the impact of the AT
solution in the users’ milieu.
Results: After the two preliminary phases and the administration of the
MATCH, 21 children were assessed for a technology in support of learning,
29 in support of communication, 5 for computer access. Findings after the
AT system provision showed high levels of user’s satisfaction (Total
QUEST M = 4.80; QUEST device M = 4.71; QUEST services M = 4.99), an
increase in quality of life levels and a decrease of about 40% of the
perceived difficulty of use. A highly significant positive correlation among
the three questionnaires QUEST, IPPA, and PIADS was found (.473 ≤ r ≤
.762; p ≤ .01). A significant linear relationship between the questionnaire
scores and the abandonment rate shows that questionnaire scores can predict
each other (.224 ≤ R2 ≤ .581; p ≤ .01). Finally, the AT assessment outcome
showed a 5.17% rate of abandonment.
Conclusion: The MATCH has confirmed its validity in the process of
analyzing users’ needs and AT selection. A positive relation among
psychosocial factors of users’ satisfaction, perceived effectiveness, and the
psychosocial impact of the AT highlighted a statistical dependence among
the three different metrics recommended by the ATA process model for the
post-assignation assessment process (QUEST, IPPA, and PIADS), also
explaining the strength of each psychosocial factor on the AT assessment
outcome in terms of abandonment of the assistive device. Future works will
extend the age range and focus on designing a mathematical model for
predicting the percent probability of AT getting abandoned by the user,
immediately after the post-assignation assessment process.
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Disability, learning disabilities and inclusive
university. A case study

Cristina Gaggioli1

This case study was aimed to enrich the knowledge about processes that
would facilitate students with disabilities or specific learning disorders
(SLD) in using technological teaching devices in a university setting. Data
are based on the experience of V., whose life has been marked by some
events that seemed appropriate to answer our research question: Which
strategies can help university students with SLD or disabilities to use
supporting technologies in their studies?

1. Case description
V. is a student with a specific learning disorder (APA, 2013) that has
been affecting the domains of reading (F81.0), written expression (F81.1)
and mathematics (F81.0) since she was ten. Moreover, V. presents with a
cyst in her brain (between the hypophysis and the optical nerve) which
causes her migraine, tiredness and vision problems. Her numerous
experiences of failure in school career have undermined her self-image and
self-esteem. She underwent speech-therapeutic rehabilitation aimed at
strengthening her reading and comprehension skills. She has been provided
with a computer program to create brain maps (C-map tools). She has
always benefited from the help of a teacher to do her homeworks or home
studies. She is currently attending the last year of the Master's Degree in
Pedagogic Counseling at the University of Perugia.
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2. Tools for data collection
Data have been collected with qualitative and quantitative tools
including:
- Questionnaire on study strategies (De Beni, Moè, Cornoldi,
Meneghetti, Fabris, Zamperlin et al., 2014);
- Written report;
- Interview.
At the questionnaire on study strategies V. scored lower than the average
students (from 1.49 to .50 SD) in the following study strategies:
- Reflecting on common knowledge about a topic;
- Thinking about one's mental and physical wellness (diet, hours of
sleep) to improve study achievements;
- Practicing the contents of a topic with a friend.
On the other hand, V. scored higher than the average when applying the
following study strategies:
- Underlining by using highlighters or pencils of different colors;
- Writing the summary of a chapter;
- Drawing graphs and diagrams.
Data refer to the information obtained from the interview and the report,
where V. stated: “At secondary school, the teacher used to invite me to leave
the classroom during her lessons and I used to do some activities with a
deaf-mute classmate and her special-need teacher; consequently I was
behind with the school program and I could not socialize with the other
classmates. I started using diagrams habitually, in the third year of upper
secondary school. I used C-map and I realized that my marks had improved.
I also started to use it more regularly. I’ve never asked for tools or notes
except for a calculator and maps, because I wanted to be just like the
others”.
The law 170/2010 guarantee to all students with SLD enrolled at Italian
universities the right to use compensatory and dispensing measures. At the
University of Perugia, students are supported by the service “Focus
Pedagogico Didattico” and by the lab “InL@b” for inclusive technologies.
These supportive initiatives have determined an improvement in V.’s study
method and in the use of compensatory tools (Arcangeli, 2018).
V. has finally declared: “As far as my study career is concerned, the
university phase was much better than lower education because I have been
more self-sufficient. I haven't had any problem with the organization of my
studies since my 1st year”.
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3. Results
The story of V. shows that the use of tools at university depends on two
types of factors:
- Individual factors: which depend on the competences acquired in past
educational careers, inside or outside the school settings. These
supporting tools have been used more frequently and successfully to
improve study strategies, although there are still some deficiencies
relating to neglected domains during past educational years
(socialization);
- Context factors: the University of Perugia has implemented a series of
actions aimed to provide students and lecturers with proper support in
facing technological teaching and learning challenges.
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The powered exoskeleton and clinical use:
A survey to investigate the clinical effectiveness

Daniele Giansanti1, Riccardo De Chicchis2, Sara Raffaele2
& Rossella Simeoni2

1. Scope of the work
The introduction of the mechatronics is allowing new opportunities to the
exoskeletons in rehabilitation with the Powered Exoskeletons (PEs)
improving the rehabilitation and avoiding the bedsores. Several commercial
PE systems and PE (Giansanti, 2018) systems developed in the academic
and research bodies have been very recently introduced in different
scenarios of life. The study focused on these systems and the health
professionals and addressed the design of a tool to investigate the
appreciation and feasibility of the introduction of these systems in the care
processes.

2. Materials and methods
The study focused to the PEs and investigated the state of art; secondly
faced the design of a tool to investigate the acceptance and the feasibility of
the introduction of these systems in the processes of care. The analysis of
the state of art has been conducted on dedicated forum/webs and Pubmed.
It is clear that the PE has disruptive potential for the national health
service. It is therefore essential at this point to investigate what the actors in
the care process think of it:
- The citizen;
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- The professionals.
The study focused on these systems and the health professionals and
addressed the design of a tool to investigate the appreciation and feasibility
of the introduction of these systems in the care processes.
The tool was based on a dedicated questionnaire that generally was
divided into three sections:
- Section 1) Basic knowledge on the PE;
- Section 2) General opinions on the PE;
- Section 3) Opinions of the professionals on the clinical use of the PE.
Section 1 and Section 2 are not specific for health care professionals
(HCPs) and can be filled either by the citizen or the HCP. The
questionnaires were organized using an electronic methodology based on
Forms (Microsoft, USA). This methodology is particularly useful for the
electronic surveys: it allows an easy sending of the questionnaire using for
example WhatsApp or other messengers.
The data are automatically stored in a database, a report is automatically
updated with graphics and statistics.

3. Results and discussion
3.1. The first product: The electronic form
The electronic survey has been designed.
Below is reported the link of the section 3 of the electronic form
developed using Forms (Microsoft, USA):
https://forms.office.com/Pages/ResponsePage.aspx?id=DQSIkWdsW0yx
EjajBLZtrQAAAAAAAAAAAAZ__ghPqE5UNEJCMERaOUxVN0hLTU
ZWN0YzWFlCRzdXRS4u.
3.2. The second product: The outcome
This questionnaire was carried out on the national territory involving 53
rehabilitation professionals and taking into consideration both the Class 1
and Class 2 exoskeletal systems. This study was conducted in collaboration
between the ISS and the degree course in Physiotherapy of the Catholic
University in San Martino al Cimino (VT) in 2016-2017. The questionnaire
was sent to various rehabilitation centers in the national area. 15 respondents
reported to use the Class 1 Lokomat exoskeleton, the other ones, declared to
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make use of different Class 2 systems. Two professionals declared to
consider all the defined inclusion-criteria. As for the weekly frequency, the
outcome shows that most (29 professionals) indicated “2-4 hours-a-week”;
three professionals indicated “4-6 hours”, two professionals indicated “6-8
hours-a-week”, a professional indicated both “6-8 hours” and “8-10” hours.
The analysis of the questionnaires shows that 17 interviewed professionals
consider the examination of the bone density for inclusion or exclusion of
the patient in the program; besides, no episodes of falls with consequences
for patients have been reported. With regard to questions relating to the
improvements, results are indicating that the interviewed professionals
found increased the following assessed outcomes:
- The muscle recruitment;
- The sensibility;
- The intestinal function;
- The functions of the vascular system;
- The range of motion;
- The reduction of spasticity;
- The resistance to the stress.
Figure 1  Two pieces of the electronic survey

4. Conclusions
The paper presented a study conducted on 53 professionals in relation to
use, to the opinions and wishes related to the motorized exoskeleton.
Interesting perspectives in rehabilitation emerge from the study as assessed
in specific outcomes.
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Accurate step counters for clinical-use as assistive
technologies for the functional monitoring:
Two example of solutions
Daniele Giansanti1, Mauro Grigioni1, Paola Meli1 & Giovanni Maccioni1

1. Introduction
In neuro-motion rehabilitation it is important for the subjects to plan a
neural and motion rehabilitation program at home. Motion and neural
rehabilitation are strictly correlated. An effective motion rehabilitation is
essential to ensure good recovery performance. Remote therapy, which
involves a tele-rehabilitation program, should monitor daily motion activity.
The integration of accurate step-counters in the process could improve the
care, providing daily quantitative measurements. The idea of this work is to
disseminate a review of two different accurate step counters.

2. The step counters
Two different step counters have been proposed.
2.1. Step counters integrated on the Codivilla Spring
The Codivilla Spring (COSP) is one of the most-used aids. Because it is
cumbersome, gastrocnemius expansion measurement is not useful while
ambulating with COSP, though it has been used in the past. A COSP with
sensors is proposed for tele-monitoring and tele-rehabilitation in order to
track the step count. A full description of a prototype version of COSP with
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the telemetry connection has been reported by Giansanti (2017). For the
sake of clarity, we report a brief description of this version of a sensorized
COSP (SECOSP). The system is based on force sensing resistors (FSRs)
affixed to the plantar area of the COSP, and a wearable unit with the
conditioning electronics and a microprocessor μP PIC 16F877 (Microchip).
While the subject is ambulating, the FSRs CP0152 (Interlink) detects the
pressure of the foot-tip and the foot-heel. This information is used by the
PIC to continuously add up the step count based on an algorithm. The power
supply comprehends four NI-MH rechargeable batteries with 3.6 V and
capacity I = 160 mA×h (Extracell, NY). Figure 1.B shows the FSRs
affixation; Figure 1.C shows two actuators for the vibrotactile restitution
integrated in the system.
Figure 1  A: The GEMU; B: The sensorization of the COSP;
C: the vibrotactile actuators

2.2. Step counters monitoring the gastrocnemius
Commercial pedometers fail to furnish suitable performances in subjects
with a motion disability (caused by their more complex model of gait).
Furthermore, in most cases commercial pedometers are not easily
connectable to a telemedicine system designed for tele-rehabilitation.
A full description of a prototype of the gastrocnemius measurement unit
(GEMU) with a telemetric unit has been reported in (Giansanti, 2017). For
the sake of clarity, this version of the system is briefly described here. The
GEMU (Fig. 1.A) consists on a wearable device sensor with a belt to
monitor the force exerted by the gastrocnemius muscle against the device
sensor during muscular expansion. The wearable system is based on an FSR
CP0152 (Interlink) and a microcontroller PIC μP PIC 16F877 (Microchip).
The μP is programmed to allow the step counting. Once a variation of
pressure is detected by the FSR, the step count is incremented by a trigger
mechanism based on a threshold (50% of the supervised maximal signal
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excursion mediated on three consecutive steps). The power is supplied by
four Extracell NI-MH rechargeable batteries that provide 3.6 V and a
capacity I = 160 mA×h.

3. Results
GEMU and SECOSP have been used in clinical applications in subjects
with Parkinson disease and after stroke. They were found to be precise in the
step monitoring and practical during the use. They were used at home in
telemedicine applications and/or in clinics.

4. Conclusions
The step counters are practical, simple and useful in neuro-motion
monitoring. Two example of accurate step-counters for clinical use have
been shown. Future directions will investigate the integration with other
wearable systems for the physiological monitoring. At the moment we are
writing down some guidelines dedicated to the optimal use of these step
counters.
The next phase of the study will be dedicated to the test of the proposed
methodology. In particular, specific cases and subjects will be selected
according to the guidelines and proposed protocols.
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Cyber-psychology and e-health:
A survey to investigate users & professionals opinion

Daniele Giansanti1, Giulia Timperi2 & Rosario A. Gulino2

1. Introduction
Many recent studies have been focusing on telemedicine applications
dedicated to the mental problems of the youth and in particular to the misuse
and abuse of mobile technology (m-Tech) which has led to new related
diseases and disorders (Giansanti, 2019). The new models of mental care for
young people should increasingly tune in and adapt to these cyber-systems
distributed on m-Tech. In order to achieve this goal, it is necessary to use the
same means and tools the young generations born in the age of mobile
technology (the so-called mobile-born) are familiar with, like social
networks, games, apps, cyber-space, messengers (e.g. WhatsApp). There is
no doubt that today we are assisting to a growing interest for the research on
mental health conditions in young subjects and in particular, special
attention has been recently paid to both the relationship with the new forms
of mobile technology related addiction and the creation of apps for selftherapy, also based on Virtual Reality (Virtual Reality, VR) and Augmented
Reality (Augmented Reality, AR), as well as/or App for self-awareness and
empowerment such as the Apps on the usage time of different smartphone
applications as quality time or others directly incorporated by the
smartphone manufacturer. An important role as a connector in this area is
played by the cyber-psychology, which is evolving and adapting itself to
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navigate the network via m-Tech, thus expanding more and more its fields
of interest. The psychological cyberspace, which relies on virtual and
augmented reality is also becoming pocket-sized. Furthermore, the cyberpsychology is approaching to young people by integrating new
heterogeneous tools with those already in use, also facing new diseases and
emerging problems. In fact, young mobile-born generation has been now
increasingly using m-Tech, applications and tools conveyed through it; just
think about social networks, messenger, gaming, and apps in general. Social
relationships will increasingly rely on m-Tech; thus, why not approach the
young subjects by using those m-Tech tools they are familiar with, from
chats to apps also based on virtual and/or augmented reality so that it will
become natural, for example, to chat with the psychologist and/or
psychiatrist.

2. Materials and Methods
A positioning exercise on the use of cyber-psychology is proposed in this
study. The usefulness of scientific positioning exercises is to focus on a
specific scientific problem, such as the introduction of a new methodology,
as in this case, and to launch a wide-ranging opinion survey involving
potential actors. In this case, the potential players are the professionals
working in this area, such as psychologists and psychiatrists and users, with
particular reference to young people. Two surveys have therefore been
developed using the electronic methods described in this study, based on
Microsoft-Forms (Fig. 1).
Figure 1  A piece-sample of the first and of the second survey
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The first one was addressed to the youth:
https://forms.office.com/Pages/ResponsePage.aspx?id=DQSIkWdsW0yx
EjajBLZtrQAAAAAAAAAAAAYAAAigswtUQkw2S0g3UEU1RDBRSU
5OU0lINDVTQjBSNi4u
The second survey for the professionals:
https://forms.office.com/Pages/ResponsePage.aspx?id=DQSIkWdsW0yx
EjajBLZtrQAAAAAAAAAAAAYAAAigswtUMDFKSzcwSTNVNExVRT
dJRU1YNFA5UzVQWS4u
Some questions were based on a graded score (1 = min; 6 = max)

3. Results
The two surveys have been submitted to 30 users and 15 psychologists so
far. Interesting results have been obtained from this first sample. Both
groups considered as useful the introduction of these technologies (mean
score 5.4) and are interested in the integration of the care with these
technological solutions (mean score 5.3).

4. Conclusions
A useful tool to investigate the introduction of the cyber-psychology
model of care has been proposed.
A first sample of users and professionals gave an interesting feedback. At
the moment we are continuing and widening the study.
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Innovative technologies to support frailty and
disability: The experience of the
National Technology Center
Mauro Grigioni1 & Paola Meli1

The term “Assistive Technologies”, introduced in the USA, has also
gained popularity in Italy. It must be underlined that often personal
requirements cannot be solved by a single aid, but instead by an assistive
solution, that is «... a set of tools comprising both technologies of general
use and assistive technologies, whose composition and assembly can vary
case by case depending on the individual characteristics, activities and
physical as well as human context in which he/she lives...».
Thus, the European Scientific Society on Assistive Technologies
suggested the umbrella term of “Assistive Solutions” and this definition well
describes the activities of TISP Center recalling the idea of a design centered
on specific needs; thus “design-for-need-for-all” is a personalized
combination of assistive technologies, individual environmental adaptations
and personal assistance.
The expression “assistive solution” indicates the entire set of human and
technological supports that an individual needs to compensate for his/her
disability and participate in the society at large, in spite of a basic inequality
(Association for Advancement of Assistive Technology in Europe 
AAATE, 2003). The term technology refers to products, organizational
models or “ways of doing things” based on technological principles or
technological components, e.g. “technology for public transport
accessibility” is not only represented by the fleet of accessible vehicles (e.g.
buses with elevating platform), but from the entire transport system
including the traffic control system, the positioning of the stops, etc.
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Without this organization, the vehicle alone would not be able to offer any
support for the disabled (EUSTAT, 1999). It is necessary to create an
inclusive path involving not only doctors but also clinical engineers and
expert designers of assistive solutions who have two main areas of
intervention and responsibility:
a) design and build devices and environments accessible and usable by
the largest possible number of users, regardless of their characteristics
(including the disabled);
b) project of “assistive technologies”: designing and building devices to
overcome existing physical or social barriers, extending opportunities
and usability for the disabled.
Finally, “Design for all” refers to technologies that can be used even by
elderly, frail people, people with disabilities and people with specific needs
(Wilkes & Packard, 1989). Examples are products specifically designed to
simplify life for the disabled, such as automated teller machines (ATM)
accessible to all, with visual, auditory and tactile feedbacks. All this in
accordance with the General Principles of the United Nations (UN)
Convention on the Rights of Persons with Disabilities (CRPD):
a) Respect for inherent dignity, individual autonomy
including the freedom to make one’s own choices, and
independence of persons;
b) Non-discrimination;
c) Full and effective participation and inclusion in society;
d) Respect for differences and acceptance of persons with
disabilities as part of human diversity and humanity;
e) Equal opportunities;
f) Accessibility;
g) Equality between men and women;
h) Respect for the evolving capacities of children with
disabilities and respect for the right of children with
disabilities to preserve their identities (UN, 2006).
In order to meet the needs of frail and disabled people, TISP Center has
promoted a series of initiatives and collaborations useful in creating a
technological support network.
Among recent activities, the meeting entitled “Devices and aids in
Augmentative and Alternative Communication and in Assistive
Technologies”, “The role of Innovative Technologies in Public Health”,
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“Second Innovative Technologies Conference to support fragility and
disability”, “The figure of the caregiver: technologies and aids to improve
the quality of life”.
Efforts were made in designing tools to evaluate the acceptability of
technologies; a tool based on the TAM model was provided for cognitively
impaired patients by VR. The usability concern must be taken into
consideration in order to be able to represent fundamental strengths for the
success of a technology: a helpful but not «safe» and not «usable»
technology will be of no use at all!
Further TISP active initiative regard the collaboration with rehabilitation
institutes and GLIC (network of computer and electronic aids centers).
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A common technology based-program to enable
people with Intellectual and Motor Disabilities
to access leisure and communication
Giovanna Grillo1

Intellectual Disability and Motor Impairments often prevent people from
accessing simple leisure events and communication interactions, especially
with partners not present in their immediate environment. This situation has
inevitable negative implications for the social image and personal
satisfaction of these people. One of the most immediate implications is a
state of passivity and under achievement that undermine their quality of life.
A plausible way to help these people to manage their independent
engagement within the leisure and communication areas, involves the use of
technology-aided programs. Several technology-aided programs have been
developed recently to support combinations of communication and leisure
activities (Lancioni, O’Reilly, Sigafoos, Campodonico, Perilli, Alberti et al.,
2018; Lancioni, Singh, O’Reilly, Sigafoos, Alberti, Perilli et al., 2018).
These programs aim to provide the people with real chances of successful
engagement in both types of activities, according to their individual needs
and preferences. The programs rely on the use of common technology,
which is available on the market and affordable in terms of costs.
For example, Lancioni, Singh and colleagues (2018) based their program
on the use of a smartphone (i.e., a Samsung A3 with Android 6.0 Operating
System) to allow individuals with intellectual (mild to moderate range of
intellectual disability) and sensory or sensory-motor disabilities to make
telephone calls, exchange messages and access leisure activities
independently. The participants could make a choice between these options
by placing cards related to those options on the back of the smartphone.
© 2020 Associazione Oasi Maria SS.  IRCCS
1

OSMAIRM Rehabilitation Center.

Correspondence to: Giovanna Grillo. E-mail: grillogiovanna@hotmail.it.

119

Life
Span and Disability
Special Issue ATAD 2019
________________________________________________________________________________________________________________________________

Indeed, the cards represented with drawings or photos a variety of leisure
activity, preferred communication partners (e.g., family members of staff),
and communication messages. The cards were divided into three groups and
attached to three sheets of a booklet-like devise. The first sheet contained
cards representing preferred leisure activities (e.g., music), the second sheet
contained cards representing preferred communication partners, and the
third sheet contained a card representing the telephone and cards
representing various text messages. The cards were fitted with radiofrequency identification (RFID) tags, which (a) made them recognizable by
the smartphone (previously automated via the MacroDroid Application), and
(b) allowed the smartphone to respond appropriately. To help the
participants remember the procedural steps involved in the leisure and
communication sequences and thus avoid failures and frustration, the
program gave the participants verbal inputs illustrating what they had to do
throughout the process.
The results of the study suggest that this new smartphone-based program
was successful in supporting independent communication and leisure
engagement in people with intellectual plus motor disabilities (Lancioni,
O’Reilly et al., 2018; Lancioni, Singh et al., 2018) and underline the
importance of using a technology, which is quite practical and easily
accessible.
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The application of technology to the recognition and
production of basic emotions in children with
Autism Spectrum Disorder
Flavia Lecciso1,2, Annalisa Levante1,2, Rosa A. Fabio3, Cosimo Distante4,
Marco Leo4, Pierluigi Carcagnì4, Pier L. Mazzeo4, Paolo Spagnolo4
& Serena Petrocchi2,4,5,6
Children with Autism Spectrum Disorder (ASD; APA, 2013) have
difficulties with emotion recognition and expression, as a part of the wider
deficit of the Theory of Mind (Marchetti, Castelli, Cavalli, Di Terlizzi,
Lecciso, Lucchini et al., 2014). Early detection of ASD (Lecciso, Levante,
Signore, & Petrocchi, 2019) and intervention are quite important aspects.
This research study focuses on the development of emotion recognition
through the use of a humanoid robot.
Individuals with ASD understand better the functioning of electronic
components than the social interactions with humans. Particularly,
anthropomorphic robots seem to be particularly appreciated (Miesenberger
& Kouroupetroglou, 2018), therefore, several researchers (Kozima,
Nakagawa, & Yasuda, 2007) have developed robots or softwares with the
aim of increasing attention, eye-contact, and social competences of children
with ASD.
This abstract summarizes two large longitudinal multi-disciplinary
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research. The aim of the projects was to develop a software – following the
principles of the Facial Action Coding System (Ekman, 1992) – to be
applied to a humanoid robot to train children with ASD. The system
provided a set of Action Units (AUs) which represented the eye- and mouthregion of the face for basic emotions.
In the first study by Leo and colleagues (Leo, Carcagnì, Distante,
Spagnolo, Mazzeo, Rosato et al., 2018; Leo, Carcagnì, Del Coco, Spagnolo,
Mazzeo, Celeste, et al., 2018) with a sample of children with ASD-HF, the
above mentioned software was developed and validated. This software
enables the analysis of individual facial configuration while producing a
specific emotion that is subsequently matched with the AUs. The software
can also scan the upper/lower portion of the face and evaluate (and correct if
necessary) the emotion expression. Results of this study demonstrated the
correspondence between software and clinician evaluations in detecting
facial emotion production of children with ASD-HF.
The second study (Leo, Carcagnì, Distante, Mazzeo, Spagnolo, Levante
et al., 2019) compared the emotion production of children with ASD and
typically developing children (TD). Results of this study confirmed the
software accuracy to detect the facial expression of both groups of children.
This research is still ongoing and the subsequent step will be to evaluate
the efficacy of two different interventions focused on facial production in
two groups of children with ASD-HF. One group will receive an
intervention with the software installed in the humanoid robot Zeno R-25,
while the second group will receive a video with a TD child who displays
emotions. The two interventions will require the expression of the four basic
emotions (happiness, sadness, fear, and anger).The aim is to compare the
two interventions and demonstrate that the one with the robot would produce
better outcomes in terms of development of emotional competence
compared to the traditional video.
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The role of “play” in the life of children

Paolo Lucattini1

The objective of the paper Social Inclusion for Children with
Disabilities: The Role of ICT in Play and Entertainment Activities
(Lucattini, Jayousi, Martinelli, Mucchi, & Lombardi, 2019) is to explore the
connection between ICT and social inclusion, focusing in particular on
digital games.
Play and recreational experiences are considered fundamental for
children’s health and well-being (United Nations  UN  Committee on the
Rights of the Child, 2013). These experiences increase self-confidence and
self-efficacy, and develop cognitive, emotional, physical and social skills.
Playing teaches children to negotiate, resolve conflicts and make decisions;
allows children to explore and experience the world around them; and leads
children to experiment with ideas and roles.
The past decade’s debate around the International Classification of
Functioning, Disability and Health: Children & Youth Version (World
Health Organization, 2007) has underlined the importance of contexts, social
relations, and all actions that can (or cannot) facilitate the participation of
everyone (in this case children) in social and community life. Functional
limitations like the presence of motor, cognitive or sensorial deficits, and
environmental barriers such as the lack of adequate contexts and accessible
game materials, and, last but not least, the presence of cultural prejudices 
even on the use of technologies  can contribute to the generation of
situations of “play deprivation” and “non-participation”.
The adoption of ICT can greatly enhance children’s communication and
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interactions with other children, objects and spaces, also in unexpected ways
(Manzoor &Vimarlund, 2018).While new technologies can reduce barriers
in terms of physical movement, time required to perform activities, or by
becoming the extension of a person’s functions, recent studies (e.g.
Encarnação, Ray-Kaeser, & Bianquin, 2018) on disability and technology
propose that the use of ICT in the living environment is not enough. In fact,
the approach to the adoption of technologies has shifted focus from the mere
“assistive function” or compensatory function, to the “inclusive function”,
supporting sharing and relationships in contexts where technologies are
used. Within play and entertainment activities, in addition to facilitating
educational and rehabilitative learning, ICT becomes functional in
supporting children in need for play for the sake of play (Besio, Bulgarelli,
& Stancheva-Popkostadinova, 2017).
The achievement of this “inclusive function” relies on dialogue and
interdisciplinary involvement among the different entities included in the
processes of social inclusion: educators, motor science experts,
psychologists, engineers, teachers, speech therapists, rehabilitation
specialists, health professionals, animators and of course families and the
children themselves.
Children will be children, regardless of their disability or discomfort; the
desire to play remains even in the presence of difficult living conditions. In
particular, this paper considers the universal role of watching animated
videos. The conception, planning and realization of children’s cartoons in an
inclusive perspective, for instance Ian (Mundoloco CGI Ian Foundation,
2018), can be considered as an example of Universal Design, as defined in
the Article 2 of Convention on the Rights of Persons with Disabilities (UN,
2006). Through the characters presented and the stories told, animations can
immerse participants in the themes of selflessness, prosocial behaviors,
respect and appreciation of diversity. Taking inspiration from the Global
Disability Summit: Charter for Change (UK Department for International
Development and The Rt Hon Penny Mordaunt MP, 2018), cartoons can
include interactive moments where participants find themselves making
decisions to guide the continuation of the story, developing capacity for selfdetermination. Or, inspired by the Special Olympics Young Athletes program
(Special Olympics, 2019), cartoons can contain scenes where children with
and without disabilities experiment with motor games on various ability
levels and develop cooperative learning skills, being aware of their
fundamental and indispensable role in the success of the game (positive
interdependence).
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It can be concluded that animated videos and play in general represent a
bridge that links fantasy and reality, that can develop resiliency, and that,
despite social differences, has the power to be a transcultural language.
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Promoting the choice behavior in a person with
multiple severe Intellectual and Motor Disabilities
with the help of an optical pointer
Alessio Madonna1, Giuseppina Matrone1, Elisa Cellucci1
& Carlo Ricci2,3

People with multiple and severe disabilities find it difficult to develop
verbal and non-verbal language, thus remaining passive or inadequate in
communication (Ricci, Miglino, Alberti, Perilli, & Lancioni, 2017).
Increased communication skills would promote active participation.
Sigafoos, Kelli and Butterfield (2007) suggested a distinction between
intentional and potential communication. In this latter, it’s the partner who
attributes intentions, meanings or purposes to the speaker's behavior.
Behaviors that in the current or future epochs acquire the status of
communication forms are defined as potential communication acts.
In order to facilitate communication, the use of assistive technologies
allows individuals to perform functions that otherwise could prove difficult
or even impossible to carry out (Lancioni, Sigafoos, O'Reilly, & Singh,
2013).
An example of communicative application is represented by the Walden
Personal Communicator (WPC): a hybrid system which uses images and/or
physical objects with radio frequency identification technology (RFID), with
the aim of promoting the development and increase of communicative and
social skills (Ricci, Di Ferdinando, Romeo, & Miglino, 2013).
To overcome motor difficulties in people with severe and multiple
disabilities, an ocular pointing-based technology was used to determine the
point observed on a screen through the position of the eye. The holding time
of the gaze turns out to be an indicator of a choice and expresses a
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preference (Fleming, Wheeler, Cannella-Malone, Basbagill, Chung, & Day,
2010).
Alessia (A.) is a 6-year-old girl diagnosed as having severe psychomotor
retardation and epilepsy. She is partially able to govern the chest, always
assisted by machinery such as postural stabilizers, which allow her to freely
move the arms by supporting her while standing or sitting. She walks with
the support of a walker. Multiple disabilities have prevented her to develop
conventional language skills or intentional communication skills; therefore,
potential communication behaviors have been identified that could be
changed to intentional.
The girl has shown some interest for sensory feedback (auditory, visual,
tactile or olfactory). She loves objects that produce noises (deaf sounds,
vibrations, music) preferably metallic ones, and she is able to direct her hand
towards them, to touch or grasp them, so as to activate the feedback.
At the baseline, latency times of this behavior ranged from 40 s to 1 m
and 10 s, with a number of errors equal to about 50%.
An inventory of welcome (S+) and unwanted (S-) objects was created,
with their image presented on Android tablet, where A. was asked to touch
her favorite image followed by verbal labeling by the operator.
Subsequently, the images of S+ and S- were presented simultaneously to
allow her to make a choice.
Behavioral observations were recorded using the Behavioral Observation
Research Interactive Software (BORIS; Friard & Gamba, 2016).
At the 6-month follow-up, both the errors committed (below 10%) and
the latency times of the responses (not less than 30 s) had decreased.
Figure 1  Ethogram generated with BORIS Software
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Figure 2  Ethogram BORIS at 6 months follow-up

In the next phase, the WPC was used for the selection of the S+. There
was an improvement in the gaze fixation behavior relating to the appreciated
object.
After looking at the two proposed tablets, A. directed her gaze towards
the S+ and maintained this behavior for at least 3 s. Her greater precision in
looking and keeping her gaze on what she liked suggested the usefulness of
considering the application of an eye-pointer for the choice of favorite
objects.
Evaluation for the use of this technology is currently underway.
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Applications of the Bio-Functional Assessment in the
management of self-injurious behavior

Alessio Madonna1, Giuseppina Matrone1, Elisa Cellucci1
& Carlo Ricci2,3

As part of the development of the various behavioral functional analysis
models (Sturmey, 1996; Ricci & Sturmey, 2017), different aspects were
taken into consideration within the relationship between behavior and
context. The latter is intended as an environment external to the person who
manifests the behavior in accordance with the assumptions of the science of
human behavior in the Skinnerian sense.
The Bio-Functional Assessment (BFA) is part of that tradition of studies
and research that attempted to resort to the Skinnerian paradigm by
referring, however, to an internal environment of the individual, represented
by the so-called psychophysiological repertory. Since the 1970s, this
orientation has given rise to methods such as psychophysiological
assessment and Bio-Feedback Training, providing sufficient evidence-based
documentation (Jarusiewicz, 2002; Schoenberg & David, 2014; Green,
Archey, & Barton, 2018; Thabrew, Ruppeldt, & Sollers, 2018). The BFA
can be conceptualized as the integration between Physiological Assessment
procedures and Functional Analysis of Behavior.
From a procedural perspective, the BFA relates the changes in
biomedical parameters (e.g. heart rate, respiratory rate, peripheral
temperature, etc.) correlating them to the behavior and variables present in
the contingencies (as antecedent and consequent).
The intent is to identify, if any, psychophysiological indices more
sensitive to behavioral changes, in order to be able to consider these indices
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as predictors of the emission of the behavior itself. The BFA therefore
assumes that basic measurements (Baseline) are made in order to collect
data on physiological parameters in a quiet state of the organism; the
introduction of environmental variables capable of soliciting a
psychophysiological response (stressor) followed by a second basic measure
in order to be able to determine the recovery times for the return to the quiet
condition with a good approximation.
The BFA provides various protocols depending on the use in clinical
practice. A pilot study is currently underway on a BFA protocol addressed to
a population of children diagnosed with Autism Spectrum and manifestation
of self-injurious behaviors. The aim of the study is to identify possible
predictors of self-injurious behavior in the variations of the
psychophysiological indices. If this proves possible, appropriate assistive
technologies could be used to provide an "alert" to the caregiver through a
notification to a device like a smartphone; the caregiver would thus be
informed in advance of the high probability that the person would issue a
behavioral crisis. All this will allow the caregiver to manage the situation
and reduce the inevitable stress condition to which the patient would be
exposed with the behavioral crisis.
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Use of health technologies:
Tam-based tools for assessing acceptance by users

Sandra Morelli1, Giuseppe D’avenio1, Mirko Rossi1 & Mauro Grigioni1

Various socio-psychological theories were developed to explain the
individuals’ behavior with respect to a new technology (behavioral theories)
analyzing what are the factors (determinants) that can determine its
adoption. These determinants are predictive factors of the adoption and use
of a technology. Technology acceptance theories are based on abstract
concepts used in psychometrics, more properly called constructs or
“psychological variables” not directly observable, so also called “latent
variables”. Constructs are measured through a set of observable indicators
(simpler concepts linked to a general construct) formulated in questionnaires
with stimulus phrases (items), to which the “respondent” expresses his
agreement degree on a Likert scale.
A theory, investigating on the acceptance of the personal computer (the
technology) introduced in work contexts, was proposed as “Technology
Acceptance Model” called TAM (Davis, 1989). This model is a quantitative
motivational cognitive predictive model: from the constructs “Perceived
Usefulness”, “Perceived Ease of Use” and “Attitude Toward Using”
(independent variables), the model is able to predict the “Behavioral
Intention to Use” (dependent variable). After the TAM, similar acceptance
models have been proposed, by modifying and adding constructs respect to
the original TAM, for example UTAUT, acronym of Unified Theory of
Acceptance and Use of Technology (Venkatesh, Morris, Davis, & Davis,
2003) and UTAUT2 (Venkatesh, Thong, & Xu, 2012).
TAM-based models allow investigating on different “behavioral
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contexts”: technological context (perceived usefulness and ease of use),
individual context (user attitude and experience) and organizational context
(not only professional environment organization, but also social influences).
These models can be used with different target users: healthcare
professionals; decision makers; patients and caregivers. Many examples of
applications in healthcare are present in literature (Jen & Hung, 2010;
Gagnon, Orruño, Asua, Abdeljelil, & Emparanza, 2012; Yan & Or, 2018;
Chávez, Borrego, Gutierrez-Garcia, & Rodríguez, 2019).
As part of research project “High-end and Low-End Virtual Reality
Systems for the Rehabilitation of Frailty in the Elderly”, funded by Italian
Minister of Health, the authors have the task of investigating acceptance of
“Virtual Reality” technology in rehabilitation programs, by older patients.
We used a model based on the UTAUT2, named VR-TAM (Fig. 1, left),
with some differences: the construct “Price Value” was not considered,
because the patient does not have to “buy” the technology; moderators were
not considered, given the specificity of the sample and the not high size (Fig.
1, right).
Figure1  Framework of the UTAUT2 model (on the left) and the VR-TAM
model (on the right)

Table 1 shows an extract of the constructs and measurement items used
in the VR-TAM questionnaires.
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Table 1  An extract of the constructs and measurement items used in the
proposed questionnaires
Construct

Measurement Items

Performance Expectancy (PE)
(similar to “Perceived Usefulness”)

PE1: I find the VR system
useful in managing my health.

Definition:
In Venkatesh et al. (2003), PE “is defined as the
degree to which an individual believes that using
the system will help him or her to attain gains in
job performance”. The PE construct is similar to
the “Perceived Usefulness” construct of the first
TAM model.

PE2: Using the VR system help
me
to
accomplish
my
rehabilitation process more
quickly.

Extended definition for the context:
PE is the feeling that patients hold toward the
improvement in their condition/health status by
using the VR system.

Social Influence (SI)
(similar to “Subjective Norm”)
Definition:
In Venkatesh et al. (2003), SI is “the degree to
which an individual perceives that important
others believe he or she should use the new
system”. SI was already represented as “Subjective
Norm” in the TAM2 model (Venkatesh & Davis,
2000) and the original definition of subjective
norm is in Fishbein and Azjen (1975, p. 302): a
“person’s perception that most people who are
important to him think he should or should not
perform the behavior in question”.

PE3: Using the VR system
increases my effectiveness in
managing my rehabilitation.
PE4: If I use the VR system, I
will increase my chances of
improving the quality of my
life (my health status).
SI1. People who are important
to me think that I should use
the VR system.
SI2. People who influence my
behavior think that I should use
the VR system.
SI3. People whose opinions
that I value prefer that I use the
VR system.

Extended definition for the context:
SI refers to the degree to which patients perceive
that important people (doctors and family) for them
think that they should use the VR system.

Understanding and measuring user acceptance of healthcare innovative
technologies is crucial for the success and diffusion of these technologies for
the disabilities, because acceptance and awareness are the key factors for
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eliciting users’ adherence to the technology-mediated therapeutic or
rehabilitative interventions.
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Talking Hands: A dataglove that helps
non-verbal forms of communication

Francesco Pezzuoli1, Dario Corona1, Maria L. Corradini1
& Athos Capriotti2

According to the World Federation of the Deaf, there are 70 million deaf
people in the world. The majority of this population use Sign Language (SL)
as the main form of communication, but unfortunately, very few people
understand it, about 1 in 17 only. This often results into a communication
gap between the deaf and the hearing, which causes discrimination in the
labor market, poor healthcare services and low literacy levels. Individuals
with Autism Spectrum Disorder (ASD) experience the same communication
challenge. Autism affects 1% of children (Centers for Disease Control and
Prevention, 2014), and many of them show difficulties in developing
communication skills.
It is fundamental for people with speech disorders to be given chances of
communicating through a functional and alternative communication
methods, known as Augmentative and Alternative Communication (AAC),
such as sign language, the Picture Exchange Communication System, text
systems and voice output devices. Whilst many industries have undergone
technological revolutions, AAC devices are still largely low tech with highend devices that are rather expensive and affordable to a few only.
Therefore, despite several research projects carried out in the last decades on
this topic, there are no commercial and affordable products available that
would help fill this communication gap.
We present Talking Hands (Pezzuoli, Corona, Corradini, & Cristofaro,
2018; Pezzuoli, Corona, & Corradini, 2020), a wearable device that partially
translates sign language or gestures into voice. The main advantages of our
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solution are: providing real time translation of signs into voice; enabling full
user customization of the “gesture-meaning” combination; needing only
basic knowledge of gestures; a special fabric glove ensuring comfort and
portability. The main goal of Talking Hands is supporting people with
speech disorders in ordinary life, allowing them to interact with outer world.
Talking Hands represents a combination of the principles of data gloves and
assistive technology, resulting into a AAC innovation, which effectively
addresses the needs of speech-impaired people (including deaf and nonverbal autism).
Although Talking Hands has been designed for deaf people, it can also be
used to the benefit of people who mainly communicate through sign
language, for example, individuals with autism, who can hardly develop
communication skills. Talking Hands will allow non-verbal people to solve
their communication problems and enhance interaction with the society by
providing the final users with specific advantages: [a] Simultaneous
communication, [b] Intelligibility, [c] Customization, [d] Recognition and
vocalization of approximate signs, [e] Portability.
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Use of the smartphone and tablet to promote
communication in patients with multiple pervasive
disabilities
Francesca Polillo1, Emanuela Quaranta1, Angela Lasaracina1,
Antonella Spica1, Raffaele Cantore1, Floriana Denitto2,
Fabrizio Stasolla3, Petronilla Battista4 & Fiora D’amico1
People with multiple pervasive disabilities and absence of language can
experience frequent failures in relation to their communication attempts with
consequent passivity and isolation. The use of SGD systems can be
considered more practical and functional than other systems as: a) it can be
activated through small replies and b) verbal messages can be easily and
effectively understood from the context. For people with visual problems
and difficulties in using fine-motor responses, the use of three-dimensional
material that activates SGD systems has proven to be more effective. This
study extends the assessment of SGD systems with people with
deafblindness (participant 1) or autism associated with serious problems in
producing accurate motor responses (participant 2), through the use of a
tablet or smartphone and small three-dimensional objects.
Two participants aged 59 and 19 were included in the study. Participant 1
was affected by deafblindness, extensive motor disability which mainly
involved the lower limbs for which he was forced to bed or wheelchair. The
language was limited to a few words, which the participant did not seem
able to use in a functional way to spontaneously express his needs.
Participant 2 was suffering from autism, presented with walking difficulties
and was unable to produce accurate motor responses. The language was
limited to a few difficult-to-understand words. Due to the extensive
disabilities it was not possible to carry out a thorough assessment of
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cognitive abilities, however the participants were able to recognize the
functionality of everyday objects.
The technology used with participant 1 included an Acer One-10 Tablet
with a Windows 10 operating system and specific software capable of
dividing the screen into 6 squares on which three-dimensional objects were
placed. For Participant 2, a Samsung Galaxi J3 smartphone with Android 6.0
operating system and Macrodroid software was used. Participants had 6 or 8
mini-items per session (e.g. cookies, water, juice, wipes, comb, cream etc.)
that were placed on the tablet for Participant 1 or on cards with tags NFC for
Participant 2. The tablet detected the pressure on the object carried out with
the hand by Participant 1 and activated the specific verbal request, while the
smartphone was able to read the NFC tags positioned near the objects that
were placed behind the smartphone by the Participant 2. Following the
verbal request made, an operator present in the context, responded
contingently to meet the specific need.
The measures recorded for both participants concerned:
a) the frequency of requests made;
b) the percentage of time spent in activity during the sessions.
Both baseline and intervention sessions lasted 10 minutes. During the
baseline sessions, the participants’ performances were zero, while during the
intervention phases, Participant 1 was able to make an average of 3 choices
per session, spending on average 71.5% of the session in activity, while
Participant 2 made an average of 2.62 choices per session and spent an
average of 65% of the session time in activity.
The results of the study show how the SGD systems used were effective
in promoting the communication of the two participants, who were
successful both in terms of choices made and in terms of time used
functionally during the sessions. It is also noteworthy that the technological
systems proved (a) adequate to support the performance of participants with
extensive multiple disabilities and (b) easy to use (i.e., with regard to mini
and portability).
New studies are necessary to:
(a) extend the number of participants involved;
(b) evaluate new technological solutions so as to allow a wider diffusion
of the solutions adopted;
(c) evaluate the clinical validity of the interventions themselves through
the development of social validation procedures.
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Augmented reality to improve quality of life
of people with disability

Mirko Rossi1, Giuseppe D’Avenio2, Sandra Morelli2 & Mauro Grigioni2

1. Introduction
Cognitive and sensory (vision and hearing) impairments are highly
prevalent among older adults (65+ years old). The prevalence is expected to
increase over the coming decades due mainly to the shifting age profile of
the population (Guthrie, Davidson, Williams, Campos, Hunter, Mick et al.,
2018).
Virtual reality (VR), augmented reality (AR) and mixed reality (MR)
technology are the active frontier in digital communications. Particularly,
AR is a useful tool for supporting communication in people with disabilities.

2. Methods and Results
Through devices such as head-mounted display (HMD), the real-world
objects are enhanced by computer-generated information. The “virtual” is
able to compensate situations in which perception is not sufficient or is
hampered by pathological conditions.
The HMDs can send and receive messages in the form of images, text, or
audio. For example, in case of danger, people with visual impairment will
receive an auditory cue, whereas people with auditory impairment will
receive a visual cue.
For people with mild/moderate intellectual disabilities, we just developed
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an AR marker-based application to assist the patients in their activities of
daily living, at home and outside. The AR-App is able to track in real time
suitable markers (e.g., photos, QR codes, ...) and to convert them in memory
cues to remind the subject of, e.g., the person associated to a particular place
or typical action of an object.
We set specific markers on the physical objects of interest, as suggested
by National Institute on Aging  NIA (USA) (NIA, 2017). Each of these
markers is associated to a particular augmented object (AO) (text, picture,
…), which can be programmed on the basis of the subject’s preferences and
needs (Fig. 1). The user wears a commercial head-mounted device (HMD),
in which a camera is embedded; when a marker falls within the latter’s field
of view, the system makes the AO visible to the user, overlaid on the marker
position.
Figure 1 – Example of AO: a marker is applied on the entry door of the
subject’s house (left) and the view through the HMD when the
user looks at the marker shows memory cues (right)

3. Discussion
A relevant target of the proposed tool is the subject living alone: about
one-third of all people with dementia live on their own (Miranda-Castillo,
Woods, & Orrell, 2010).
The AR-supported home environment can provide more independence to
the patients.

4. Conclusion
The AR-supported home environment can be useful for the patients in
navigating the home itself. It could be to lead to an improved confidence
during daily life activities (Verdelho, Madureir, Ferro, Baezner, Blahak,
Poggesi et al., 2012).
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In future, the goal will be to develop an application able to support
people with multiple impairments, which are vulnerable to groups with
unique needs and challenges.
Such assistive technologies will become pervasive as soon as the
predictable decrease of HMDs’ price tag will render them available to
everyone. This will enable clinical studies with good sample size, providing
better evidence for technological solutions for the disabilities.
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Assistive technologies applied to Mindfulness
to reduce stress and increase coping resources:
A laboratory with disabled university students
Giulia Savarese1 & Maria T. Ingino1

1. Introduction
Mindfulness is an approach that sets itself as the main objective of
making the person aware of his/her own feelings with consequent bodily "reeducation". It is therefore characterized by two components that are closely
interconnected: 1) the ability to direct attention to the present moment (selfregulation of attention) and 2) the attitude with which it is done, made up of
curiosity, openness and acceptance. These components together allow the
person to relate in a mindful way to one’s experiences (with awareness and
acceptance) (Halliwell, 2010; Siegel, 2010; Gallego, Aguilar-Parra, Cangas,
Langer, & Mañas, 2014).

2. Aims
Eight students with disabilities (4 motor, 2 cognitive and 2 visual),
participated in the Mindfulness Laboratory at the University of Salerno. The
Laboratory, which used audio-assistive techniques, aimed at reducing stress
and increase coping skills to improve self-esteem. The study lasted six
months.
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3. Materials and methods
3.1. Assistive technologies
Students used audio guides to practice meditation on their own, as
Mindfulness favors the continuity of these practices. The audio guides
include 10 different tracks with topics such as feeling a part of the body,
deep listening to nature, and bodily exploration.
3.2. Self-administered psychological tests in pre-post laboratory mode
-

DS-14: idea of Self;
PSS: perceived stress;
SVS: vulnerability to stress;
CISS: multidimensional aspects of coping.

4. Results
The incoming results revealed a negative self-idea (80%) and very high
levels of perceived stress and vulnerability to it (98%). As regards coping
skills, emotion (75%) scored more compared to avoidance (50%) and social
diversion (50%). At the end of the workshop, changes in students included:
reading their world in a less emotional way; showing greater acceptance of
their difficulties and diversity; and experiencing less stress and increased
coping skills.

5. Conclusions
Through the continuous practice of Mindfulness, with an experienced
trainer or on one’s own with the use of assistive technologies, it is possible
to change the relationship with experience and the Self (Kabat-Zinn, 2003,
2014) for people with disabilities.
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Fostering the inclusion and communication skills of
children and adolescents with developmental
disabilities through technological supports
Fabrizio Stasolla1

Fostering the inclusion and the communicative skills of individuals with
developmental disabilities represents a primary rehabilitative goal which
may be pursued through aided-alternative and augmentative (AAC)
strategies. Enhancing the communicative competence of individuals who use
aided-AAC requires intervention and support. Thus, children and
adolescents with complex communication needs may have few opportunities
of access to functional verbal speech and fail to meet daily life
communication requests. Aided-AAC strategies may be helpful and
represent crucial instruments of communication. Although widely adopted,
they frequently need to be supported and taught. According to the existing
literature (Elmquist, Simacek, Dimian, & Reichle, 2019; Light,
McNaughton, Beukelman, Fager, Fried-Oken, Jakobs et al., 2019), linguistic
inputs seem to be critical to fostering both children and adolescents’
development.
The contributions on this topic suggest that (a) quantity and quality of
linguistic inputs play a central role for the communicative development, and
(b) communication partners may promote language acquisition by mediating
the provided input. A systematic review evaluated empirical contributions
including AAC-based interventions to improve the communicative
competence of children and adolescents (i.e., birth to 19 years) with
complex communication needs, published along the last decade. The
eligibility criteria were (a) empirical studies using experimental groups
and/or single-case designs, (b) children or adolescents as participants (i.e.,
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age 19 and under), (c) at least one expressive communication outcome, (d)
at least an intervention involving an AAC modeling with an AAC device, (e)
peer review journal in English, and (f) last decade of publication year (i.e.,
2010-2019).
Forty studies were retained enrolling 250 participants. Interventions were
grouped according three approaches to aided AAC programs, namely (a)
augmented inputs, (b) prompts, and (c) instructional demonstrations.
Although the procedures differed, the adopted solutions were overall
effective at enhancing various outcomes of expressive communication. The
reviewed studies were effective and suitable for promoting communication
skills of children and adolescents with developmental disabilities and
communicative impairments. Studies seemed to have a positive impact on
children and youth with various profile (i.e., participants varied in age,
primary disability, cognitive and motor skills expressive, and receptive
communication). Pragmatic outcomes were addressed more frequently than
semantic or morphology and syntax outcomes. The learning process was
easily generalized across settings and maintained over the time. The
independence and communication capacities of children and adolescents
with special needs were significantly fostered (Lancioni, Singh, O'Reilly,
Sigafoos, Chiapparino, Stasolla et al., 2007; Stasolla, Damiani, Perilli,
D'Amico, Caffò, Stella et al., 2015; Sigafoos & Gevarter, 2019).
Limitations included (a) only studies in peer-reviewed journals, (b)
caution was recommended while interpreting the reviewed studies over the
time, (c) the review was based on the information provided by the retained
studies, and (d) the adopted grouping criterion was not exclusive.
Future research in this specific topic area should deal with the following
critical features: (a) methodological characteristics (i.e., clarity and details),
(b) enlarging the targeted population (c) expand linguistic information
within an AAC model, and (d) further investigation in augmented inputs was
warranted.
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Vision Tele-Rehabilitation: Our experience

Marco Sulfaro1, Valeria Silvestri1, Margherita Guidobaldi1,
Paola Piscopo1, Paola Sasso1, Stefania Fortini1, Emanuela Rellini1,
Simona Turco1 & Filippo M. Amore1

1. Introduction
The visually impaired subjects who attend a vision rehabilitation centre
are often adults and elderly (Goldstein, Massof, Deremeik, Braudway,
Jackson, Kehler et al., 2012). When the eye diseases arise in adulthood,
visually impaired subjects are obliged to reorganize their lives, in particular
social and work aspects. According to their residual visual potentialities for
restoring their autonomy, they have to adapt themselves in daily living
activities. In consideration of this condition, low vision people can develop
anxiety and depression that can compromise the rehabilitation pathway
(Zheng, Wu, Lin, & Lin, 2017). Tele-rehabilitation is a new method for
delivering services via web to chronic patients allowing them to perform
rehabilitative training at home. Moreover it could increase the frequency and
intensity of the treatment (Ihrig, 2019; Bittner, Wykstra, Yoshinaga, & Li,
2020).

2. Aim
The purpose of this retrospective study was to evaluate the efficacy of a
tele-rehabilitation program (TRP), called Eye-Fitness (EF, NIDEK
Technologies), dedicated to low vision patients. The secondary outcome was
to investigate the adherence to the rehabilitation program, according to
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patients’ psychological profile and motivation.

3. Methods
Twenty-six patients performed visual home-training sessions of 45
minutes daily for 30 times. EF software is a customizable TRP that allows
low vision patients to perform vision rehabilitation at home, while the low
vision therapist monitors training performance from the rehabilitation center.
The program includes 16 exercises in order to enhance visual abilities as
eye-hand coordination. It was set up according to each patient visual defect
(central and/or peripheral). Best Corrected Visual Acuity (BCVA) measured
by Early Treatment Diabetic Retinopathy, Contrast Sensitivity (CS)
evaluated with using Pelli-Robson charts and Reading Speed (RS) was
determined by counting the number of correct words read in 1 minute
(WPM). The data collected were compared before and after training. Also
motivation, anxiety and depression were evaluated by the psychologist
through the clinical interview and by administering, Generalized Anxiety
Disorder-7 (GAD-7) and Patient Health Questionaire-9 (PHQ-9)
respectively. Moreover, adherence to the TRP was investigated.
Figure 1  Eye-Fitness program

4. Results
Nineteen patients (73%) completed the TRP proposed. RS was found to
be significantly improved (from 81.7 WPM to 90.7 WPM p < .05) after
training. CS and VA had not significant changes. 42% of these patients had
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a “good” motivation; 84% had no anxiety and 74% had no depressive
symptoms. Of 7 patients (27%), who did not complete the TRP, 29% had a
good motivation and 50% had a moderate anxiety and mild depressive
symptoms.
Figure 2  Reading speed

5. Conclusions
The preliminary results of our research show an improvement in visual
abilities. Anxiety and depression, as well as poor motivation, can hinder the
adherence to the telerehabilitation training. Moreover, the TRP could be a
valid approach for visually impaired people who have difficulties to attend
traditional rehabilitation programs to the low vision center.
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Assistive technology to support people in a minimally
conscious state and with motor disabilities

Valentina Susco1, Angelica Vincenti1 & Federica Barletta1

Post-coma persons in a Minimally Conscious State (MCS) and with
extensive motor impairment cannot independently access and control
environmental stimulation. Their condition compromises the opportunity to
progress towards relevant forms of interaction and employment, and
produces a strong dependence on caregivers. The use of assistive
technologies in the rehabilitation process may serve to support the persons’
exercise of their residual behavioral responses and help them learn to access
environmental stimulation independently by means of those responses.
The aim of the study was to assess the effects of a microswitch-aided
program with three different participants. The program focused on fostering
specific, low-frequency responses as means by which the participants could
access preferred environmental stimulation. Those responses consisted of
prolonged eyelid closures and forearm movement. The microswitches used
to monitor the responses and eventually trigger the delivery of stimulation
contingent on their occurrence were: (a) an optic sensor consisting of an
infrared light-emitting diode and a mini infrared light detection unit, (b) a
touch/pressure device serving as input sensor, and (c) a tilt sensor (a
movement sensitive device) (see Fig.1). The participants were a woman and
two men with extensive motor impairment and lack of speech or any other
functional communication.
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Figure 1  Examples of microswitch used in the study
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A single-subject ABAB design was used for each participant to
determine the impact of the program on his or her responding. Specifically,
baseline (A) phases were alternated with intervention (B) phases. During the
A phases, the responses were recorded but they produced no stimulation.
During the B phases, the responses were recorded and they also produced
brief periods of stimulation right after their occurrence. The stimulus
material used in the study consisted of songs and videos, which were
selected based on the opinion of families and staff and following preference
screening.
All participants showed increased response frequencies (and thus higher
levels of independent stimulation input/control) during the B phases of the
study. Their frequencies for each intervention phase more than doubled their
frequencies for the preceding baseline phase. These results proved that a
microswitch-aided program can be an effective and socially acceptable tool
in the work with Minimally Conscious State (MCS) persons.
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Information needs of patient with rare diseases and
their family caregivers on assistive technologies

Domenica Taruscio1 & Marta De Santis1

In Europe a disease is considered to be rare when it affects less than 1
person per 2000 (Orphan Drug Regulation 141/2000). While the individual
diseases are identified as “rare”, the total number of persons in Europe
suffering from any rare condition is estimated at over 30/35 million (6% to
8% of the EU population). In fact, 6 to 8 thousand rare diseases have been
discovered and new diseases are regularly described in medical literature,
but the number also depends on the degree of specificity used when
classifying the different entities/disorders. Approximately 80% of rare
diseases have identified genetic origins, whereas for 20% non-genetic
factors are involved, such as nutrition, infections or chemical agents. For
many rare diseases, signs may be observed at birth or in childhood, other
appear during adulthood. Rare diseases are serious, often chronic and
progressive and/or life-threatening; moreover, no effective cures are
currently available for most conditions. Besides, persons affected by rare
diseases all face similar difficulties in their quest for a diagnosis, relevant
information and proper direction towards qualified professionals. Thus,
beyond the impact of the clinical conditions, people living with a rare
disease are often at high risk of experiencing poor quality of life, including
increased levels of anxiety, depression, pain, fatigue and limited ability to
participate in society due to the lack of appropriate policies and support.
Formally established within the Italian National Institute of Health (ISS)
in 2008, the National Center for Rare Diseases (CNMR), promotes and
develops experimental research and public health actions, provides technical
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expertise and information on RDs and orphan drugs, for the prevention,
treatment and surveillance of these diseases, and represents also the national
focal point for information and communication toward persons with rare
conditions and their families. Since long time the CNMR promotes a holistic
and integrated approach pivoting on the person and its rights; hence, the
approach takes into account the needs of daily life, social inclusion, access
to care and treatment, education, leisure, recreational activities,
psychological support. To achieve this objective, so that “no one is left
behind” (United Nations  UN, 2015) the CNMR has opened the way for
new collaborations, in order that assistive technologies are spread and used
effectively by a wider population.
Assistive technologies certainly play an important role among the useful
tools to improve the quality of life of people with rare disease and their
families. The term refers to all those products and technological systems
useful for increasing functional autonomy and the quality of life of people
with disabilities. However, WHO estimates that today only 1 in 10 people in
need have access to assistive products. The difficult access to assistive
technology depends on many factors, including economic difficulties, lack
of adequate national strategies, as well as scarce and fragmented
information. In particular, inadequate information leads to a widening of the
gap between real needs and adequate responses. The CNMR wanted to bring
out the information needs of people with disabilities, and in particular with
rare disease, through a cross-sectional online survey. The main objective
was to identify knowledge gaps and real problems, in order to present useful
initiatives and actions.
The survey  available from June 14 to July 15, 2019  was completed
by 201 people from Italy, mostly women (81%). The respondents were
mostly family caregivers (53%) or people with disabilities (24%), aged 4060. Only 56% of the people involved in the study say they know assistive
technologies, and among those, less than 60% possesses them. Interestingly,
about 9% of those who own the technologies do not use them because they
are too difficult to use. The assistive technologies most used are those for
learning (52%) and motor autonomy (24%); more than 50% of the
respondents claimed to have purchased them at their own expense.
Whereas, the results of this study will be presented in more detail in a
dedicated publication, the need for high quality and widespread information
already emerges clearly. There is an urgent necessity to develop and
evaluate interventions to better inform, support and empower patients with
rare disease or disability and their caregivers.
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