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AIRETT’S TELEREHABILITATION: 
If the patients can't go to the Airett center,

the Airett therapists go to the patients



GENETIC RESEARCH

CLINICAL RESEARCH

APPLIED/REHABILITATIVE RESEARCH



“THE 
LITERATURE 
UNDERLINES

….”



In the field of rehabilitation 
in Rett Syndrome and 

complex syndromes, the 
evidence emerging from 

the literature: 
THE NEEDS.

NETWORK: SCHOOL-THERAPIES-HOME

COLLABORATION AND SHARING IN A MULTIDISCIPLINARY TEAM

SPECIALIZATION OF REHABILITATION PROFESSIONALS AND REHABILITATION 
CENTERS

CUSTOMIZATION AND MONITORING OF THE REHABILITATION PATH

HIGH FREQUENCY AND INTENSITY OF REHABILITATION FOR EFFECTIVENESS
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DIFFICULTIES IN ORGANIZING MEETINGS AND SHARING AMONG THE REFERENCE FIGURES

THESE ARE THE MOTIVATIONS THAT HAVE LED AIRETT T ON THE RESEARCH PATH IN TELE-REHABILITATION

THE CONSTRAINTS OF WORK COMMITMENTS THAT PREVENT CAREGIVERS FROM EASILY TAKING TIME OFF.

DIFFICULTIES FOR CAREGIVERS IN ACCESSING SPECIALIZED CARE DUE TO GEOGRAPHICAL AND ECONOMIC 
CONSTRAINTS (OFTEN LIVING IN RURAL AREAS)

DIFFICULTY IN MOBILITY/TRAVEL DUE TO THE PSYCHOPHYSICAL CONDITIONS OF THE PATIENTS

LIMITED NUMBER OF SPECIALIZED PROFESSIONALS AND CENTERS

REDUCED NUMBER OF THERAPIES PER WEEK (INVERSELY PROPORTIONAL TO THE AGE OF THE PATIENTS)

In the field of rehabilitation 
in Rett Syndrome and 

complex syndromes, the 
evidence emerging from 

the literature: 
THE RESPONSES



WHAT IS “TELEREHABILITATION”?
THE LITERATURE UNDERLINES….

TR leverages new 
technologies such as video 

conferencing, websites, 
computer programs, and 

video call platforms. 

It enables patients to 
receive therapeutic and 

rehabilitative treatments, 
guidance, and 

recommendations from 
the comfort of their 

homes. 

TR technology relies on 
tools such as video calls 

and direct peripheral 
devices like motion 

capture systems with 3D 
cameras and eye trackers 

for assessment and 
supervision.

The scope of TR 
applications encompasses 

various domains, 
including neurology, 

speech therapy, 
occupational therapy, 

cardiology, and 
psychology. 

TR has been found 
effective for both elderly 

populations and pediatric
populations.

Multiple studies have 
affirmed the efficacy of TR 

in terms of improving 
patient performance and 

compliance with 
treatment, both by 
patients and their 

families.

The review studies on 
advanced TR evidenced 

the affordability, 
effectiveness, and 

suitability of the use of 
advanced technologies 
to improve cognitive, 

emotional, motor, and 
adaptive skills of children 

and adolescents with 
NDD
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AIRETT 
and 

TELEREHABILITATION

AIRETT's team conducted a systematic review of telerehabilitation interventions for 
children and young adults with multiple disabilities. The review demonstrated that 
telerehabilitation is an effective tool for enhancing the adaptive skills of individuals with 
multiple disabilities. High levels of satisfaction and acceptance were reported by both 
consumers and professionals who used telerehabilitation services.

This review had four main objectives:

 To examine the effectiveness of Rehabilitation Therapy (RT) in the development of 
targeted adaptive skills.

 To describe the types of devices used in intervention procedures.

 To summarize the results of the interventions.

 To assess consumer and professional satisfaction with telerehabilitation.

The review provided a comprehensive overview of the current state of research on multiple 
disabilities (MDs) in children and young adults, including a total of 11 research studies, 4 pilot 
studies, and 6 experimental studies. All reviewed studies reported improvement in targeted 
adaptive skills. It is important to note that six out of the eleven studies examined the 
effectiveness of telerehabilitation on motor skill development, while only two studies 
explored the use of telerehabilitation to improve cognitive abilities. This underscores the 
need for further research to evaluate the impact of telerehabilitation programs on cognitive 
skills.

Three main types of devices were identified in telerehabilitation systems: computers, 
video games, and video conferencing. All three categories demonstrated good validity as 
tools in the field of telerehabilitation. All studies included in this review reported positive 
outcomes, both in terms of participants' and professionals' perceptions, who rated their 
experience with telerehabilitation as satisfactory.



AMELIE: 

THE FRIEND OF GIRLS 
WHO GIVES VOICE TO 

THEIR EYES

TELE-AIRETT: 
REMOTE 

REHABILITATION

LA 
TELERIABILITA
ZIONE

AIRETT’S 
TELEREHABILITATION: 

If the patients can't go to the 
Airett center, the Airett 

therapists go to the patients



AMELIE: 
THE FRIEND OF 

GIRLS WHO 
GIVES VOICE TO 

THEIR EYES



The literature shows that augmentative 
and alternative communication (AAC) 
through eye gaze selection and/or eye-
hand integration proves to be the most 
functional and suitable communication 
method for Rett Syndrome

The use of AAC software through eye tracking is 
extensively documented in Rett Syndrome, with 
studies demonstrating how the tool enhances 
attention parameters, eye control skills in 
communication, selection abilities, and learning 
possibilities

In relation to this, AIRETT conducted a 
longitudinal study in 2016 to demonstrate how 
the eye-pointing system allows for an increase 
in cognitive and communicative abilities in Rett 
Syndrome...

Fabio, R. A., Giannatiempo, S., Semino, M., & 
Caprì, T. (2021). Longitudinal cognitive 

rehabilitation applied with eye-tracker for 
patients with Rett Syndrome. Research in 

Developmental Disabilities, 111, 103891.

The beginning of the AMELIE journey….
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Introduction:
Research on the longitudinal effects of cognitive rehabilitation in Rett 
Syndrome (RTT) has been limited so far, and the mechanisms involved 
have not been thoroughly described.

Objectives:
The aim of this study was to examine the effects of cognitive 
rehabilitation using eye-tracking technology on attention, choice 
behaviors, and language over a 2-year period in patients with RTT.

Methods and Procedure:
Twenty-eight participants with RTT, aged between 4 and 22 years (mean 
= 13.85 years, standard deviation = 5.89), received 30 minutes of cognitive 
rehabilitation with an eye tracker for 3 days a week for a period of 1 
month for 2 years. Subsequently, they underwent cognitive assessment 
to evaluate attention, choice, language, and overall functioning at four 
specific time points: before cognitive rehabilitation (T1), six months after 
the first phase of cognitive rehabilitation (T2), six months after the 
second phase of cognitive rehabilitation (T3), and at the end of the third 
phase of cognitive rehabilitation (T4).

Results:
Patients with RTT showed long-term improvements in attention seconds 
and the number of choice behaviors, with a barely noticeable 
improvement in overall functioning. No improvement in language was 
observed



The following strengths 
emerge from the studies

STRENGTHS POINTS

ENHANCEMENT OF COMMUNICATIVE PREREQUISITES

INCREASE IN COMMUNICATION POSSIBILITIES AND ABILITIES

INCREASE IN COGNITIVE ABILITIES

OPPORTUNITY TO PLAY

SOCIALLY HIGHLY APPROPRIATE AND FUNCTIONAL



The following 
weaknesses emerge 

from the studies

WEAKNESSES POINTS

COST AND ACCESSIBILITY’ 

USABILITY AND PORTABILITY IN VARIOUS ENVIRONMENTS

TRAINING FOR CAREGIVERS' USE

COMPLEX CUSTOMIZATION MECHANISMS

STRUCTURAL AND FUNCTIONAL COMPLEXITY (SOFTWARE FOR OTHER MEDICAL 
CONDITIONS)

VERY LONG LEARNING TIMES FOR CAREGIVERS

VERY LONG MATERIAL CREATION TIMES



It is built with and for Rett 
Syndrome but suitable for 

all severe cognitive and 
motor disabilities

A comprehensive software 
including games, 

communication tools, 
learning resources, and 

systematic data monitoring

A simple, clean, and 
organized interface that 

allows for easy and 
immediate use by both the 

patient and caregivers

It utilizes equipment 
already available in the 

market, significantly 
reducing costs

Highly customizable and 
adaptable to the patient

• The project was initiated by the Airett 
Association in 2016, in collaboration with the 
Vodafone Foundation, which funded the initial 
development of the project. 

• The software was developed by a 
multidisciplinary team entirely of Italian origin, 
including specialized therapists, technical and 
computer engineers, under the supervision of 
researchers and university professors specializing 
in Rett Syndrome. 

• The purpose of the software is to provide an 
innovative solution for play, communication, 
and learning, primarily intended for patients 
with Rett Syndrome and, in general, for severe 
cognitive and motor disabilities.

• The involvement of families and the girls is a 
fundamental part of the project's 
development, with a 'spiral' working method
based on feedback, suggestions, and 
improvements from Airett therapists, families, 
the girls themselves, and their teachers. 

• The software and device evolved through 
various prototypes until the final creation of 
'AMELIE.
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COMPUTER

EYE-TRACKER

MOBILE

DEVICE

EASILY 
ACCESSIBLE 
EQUIPMENT

FAMILIAR 
EQUIPMENT 

FOR CAREGIVER 
USABILITY

COST 
REDUCTION

Strengths and 
Innovation



MOBILE 
APPLICATION

DESKTOP
APPLICATION

WEB APPLICATION

SOFTWARE

This is the entirely new and innovative component

CAREGIVERS

PATIENTS

AIRETT 
SPECIALIST



MOBILE 
APPLICATION

DESKTOP
APPLICATION

WEB APPLICATION

SOFTWARE

CAREGIVERS

PATIENTS

AIRETT 
SPECIALIST

SEPARATE WORK 
INTERFACES FOR 

PATIENTS AND 
CAREGIVERS TO 

AVOID INTERFERENCE

MOBILE PHONE AS A 
WORK TOOL FOR 

CAREGIVERS

MONOCHROMATIC 
DESKTOP INTERFACE 
DURING BREAKS TO 

PROVIDE ORDER AND 
ATTENTION TO 

PATIENTS

ONLINE BACK OFFICE 
FOR SUPERVISION, 

DATA ANALYSIS, AND 
RESEARCH FOR 

SPECIALISTS

Strengths and Innovation



MATCHING DESKTOP AND 
MOBILE APPLICATION

LOGIN WITH CREDENTIALS 
OF SPECIFIC PATIENT

LET’S COMMUNICATE, 
LEARN AND PLAY.

How do the various components interact with each other?





Communicator Session
To create Augmentative and Alternative 

Communication (AAC) choices)

Game Session
To train behavioral prerequisites

Learning Session
Exercises for learning academic/school concepts

Settings
To set up selection time

MOBILE/DESKTOP 
APPLICATION

Communicative and Cognitive Synchronization 
To share data, materials and performances



IN A SINGLE 
SYSTEM, PATIENTS 

CAN PLAY, 
COMMUNICATE, 

AND LEARN

MAXIMUM 
CUSTOMIZATION 

POSSIBILITIES

SHARING OF 
MATERIALS

A STRUCTURED 
COGNITIVE PATHWAY 

THAT SERVES AS A 
GUIDELINE FOR THE 
SCHOOL LEARNING 

JOURNEY ALONGSIDE 
OTHER TOOLS

Strengths and Innovation
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POSITIVE CONDITIONING 
TOWARDS THE EQUIPMENT AND 

SOFTWARE

UNDERSTANDING OF THE 
CAUSE-EFFECT OF THEIR 

OCULAR/MANUAL INTERACTION

UNDERSTANDING CAUSE AND 
EFFECT BUBBLE GAME

EXPLORATION AND ATTENTION NIGHT GAME

ATTENTION AND FIXATION CHICKEN COOP

VISUAL TRACKING AND 
COGNITIVE INTEGRATION THE PASTURE

ENHANCEMENT OF EYE 
ABILITIES/BEHAVIOR FOR 

COMMUNICATION

Each game has different levels with a varying number of 
targets or different fixation times
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O
N CREATION OF AN IMAGE VOCABULARY, 

IN A FUNCTIONAL AND FAST MANNER

PHOTOS/WEB/ARASAAC 
SYMBOLS/COMPUTER FOLDER/MOBILE 

GALLERY

CARDS WITH TEXT/TEXT + IMAGE/IMAGE
WITH SPEECH 

SYNTHESIS/AUDIO/RECORDED VOICE

CREATION OF CUSTOMIZABLE 
COMMUNICATION CARDS

CUSTOMIZABLE NUMBER OF CARDS

ADJUSTABLE CARD SIZES

MODIFIABLE SPATIAL ORGANIZATION

CREATION OF COMMUNICATION FLOWS 
WITH SEQUENTIAL CARDS

EACH CARD CAN BE LINKED TO 
SEQUENTIAL SCREENS OF RELATED 

CHOICES

THE CREATION OF COMMUNICATION 
CARDS IS DONE FROM THE MOBILE, AND 

THE PATIENT RECEIVES THE 
STRUCTURED AND READY 
“COMMUNICATION FLOW”



HANDIMATICA 2020

When a choice is presented, you can 
intervene with:
• Attention Prompt
• Shuffle for Change of Position
• Check if Posture is Adequate
• Activation or Blocking of Selection



Alice speaks
with Amelie…



LEARNING SESSION: 

EXERCISES FOR LEARNING 
ACADEMIC/SCHOLASTIC CONCEPTS

AMELIE IS DESIGNED NOT 
ONLY FOR COMMUNICATION 

BUT ALSO FOR LEARNING

FREQUENT AND HIGHLY REPETITIVE 
STIMULATIONS CAN IMPROVE 

COGNITIVE PERFORMANCE, INCREASE 
THE NUMBER OF ATTENTION 

SECONDS, AND THE NUMBER OF 
CHOICE BEHAVIORS.
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EXERCISES RELATED TO SCHOOL 
LEARNING CONCEPTS AND 
USEFUL FOR THE PATIENTS' 

DAILY LIFE

THE CONCEPTS CAN BE 
MODIFIED, UPDATED, AND 

EXPANDED

STRUCTURING AND SEQUENCING 
PREPARED BY AIRETT 

SPECIALISTS IN THE 'BACKOFFICE' 
SESSION

FOR EACH EXERCISE, THE 
PRESENTATION OF REQUESTS 

AND RECORDING OF RESPONSES 
IS AUTOMATED AND RECORDED

AUTOMATED RECORDING OF 
PATIENT PERFORMANCE

AUTOMATED SEQUENCE:
VISUAL AND AUDITORY REINFORCEMENT FOR 
CORRECT RESPONSE
ADVANCEMENT TO THE NEXT LEVEL: 3 
CONSECUTIVE CORRECT RESPONSES IN 3 
CONSECUTIVE SESSIONS

Colors; Shapes; General Concepts; 
Common Objects; Body Parts; Places; 

Animals; Food; Drinks; Actions; 
Measurement Concepts; Spatial 
Concepts; Temporal Concepts; 

Measurement Concepts; Emotions; 
Mathematical Prerequisites; 

Categorization.

• NUMBER OF SESSIONS
• NUMBER OF CORRECT 

PERFORMANCES/TOTAL 
PERFORMANCES

• SELECTION SPEED
• NUMBER OF LEARNED CONCEPTS



Alice learns
with Amelie…



Debi learns
with Amelie…



SYNCHRONIZATION

IMMEDIATE AND 
FUNCTIONAL MATERIAL 

SHARING AMONG 
DIFFERENT PERSONNEL 

AND WITH REMOTE 
AIRETT SUPERVISORS

UNIFORMITY OF 
COMMUNICATION 

MATERIALS

SHARING OF DATA 
RELATED TO 

ENHANCEMENT AND 
COMMUNICATION 

SESSIONS

REMOTE MONITORING OF 
COMMUNICATIVE AND 

COGNITIVE 
PERFORMANCES

WEB APPLICATION



MOBILE 
APPLICATION

DESCKTOP
APPLICATION

WEB APPLICATION

SOFTWARE

AIRETT 
SPECIALIST
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THIS PLATFORM IS VISIBLE AND ACCESSIBLE TO 
AIRETT THERAPISTS AND SPECIALISTS.

IT RECORDS ALL DATA RELATED TO THE GIRLS' 
PERFORMANCES IN THE COMMUNICATION AND 

COGNITIVE ENHANCEMENT PROGRAM

VIEW AND DOWNLOAD DATA REGARDING THE 
COMMUNICATION AND LEARNING JOURNEY OF 

EACH PATIENT

ALL DATA IS TRANSLATED INTO GRAPHS FOR 
EASY UNDERSTANDING BY PARENTS, TEACHERS, 

AND THERAPISTS



AMELIE’S BACKOFFICE

CREATE/ADD USERS

VIEW COGNITIVE AND COMMUNICATIVE 
PERFORMANCES

MODIFY/UPDATE COGNITIVE ENHANCEMENT PATH

DOWNLOAD DATA IN EXCEL FORMAT FOR 
SHARING AND RESEARCH



DASHBOARD DATA
 Number of sessions conducted 
(communication and cognitive)
 Average selection speed
 Number of correct responses
 Number of cards from which 
selections were made and the number 
of sequential links executed 
(communication)
 Number of learned targets 
(cognitive)"



 Amelie is used at HOME, SCHOOL, and in THERAPY.

 All the individuals involved in communication and 
learning are trained.

 Thanks to content synchronization, material sharing is 
immediate and functional among different individuals 
and with remote Airett supervisors.

 Thanks to the simplicity of the structural components, 
Amelie is easily transportable and can be used in 
different environments quickly and seamlessly.



AMELIE IS PART OF TELE-REHABILITATION

SOFTWARE INSTALLATION IS DONE REMOTELY BY ENGINEERS

GROUP TECHNICAL TRAINING MEETINGS ARE HELD 
ONLINE

INDIVIDUAL ONLINE MEETINGS FOR CUSTOMIZING THE 
ENHANCEMENT OF PREREQUISITES, COMMUNICATION, 

AND COGNITIVE PATHWAYS

CONTINUOUS SUPERVISION FOLLOWED BY AIRETT 
SPECIALISTS, OF THE PROCESS TO MONITOR, ADAPT, AND 

UPDATE THE PATHWAYS OF EACH INDIVIDUAL GIRL



Thank you for your attention.



TELE-AIRETT COMMUNICATIVE, COGNITIVE AND MOTOR 
REHABILITATION AT HOME 



A single online 
platform, two
studies for 
rehabilitation
of girls with 
Rett syndrome

• Comparing Advanced with 
Basic Telerehabilitation 
Technologies for Patients with 
Rett Syndrome—A Pilot Study 
on Behavioral Parameters

Cognitive and 
communication

areas

• Telerehabilitation with 
Computer Vision-Assisted 
Markerless Measures: A Pilot 
Study with Rett Syndrome 
Patients

Motor area

Aim:
Comparing effects of 
distance training using 2 
different technologies in 
two groups of girls with 
Rett Syndrome

Aim:
Assessing validity of a 
markerless measure
during telerehabilitation
Effects of motor
rehabilitation in a group of 
girls with Rett Syndrome.



System architecture



The platform



The platform



Cognitive session

Therapist side: 
What s/he can see:

• Face of the patient – behavioural aspects
• Gaze trace 
• Screen of the patient’s monitor

What s/he can do:
• Start and stop recording videos
• Take notes linked to the video frame

Patient side:
What s/he can see:
• Screen with activities and tasks

What s/he cannot see:
• Face of the therapist during tasks

What s/he can do:
• Perform tasks



Cognitive 
session



The platform



Motor session

Therapist side: 
What s/he can see:

• Patient – behavioural aspects and posture
• Skeleton – validity of the single frame

What s/he can do:

• Start and stop recording videos
• Take notes linked to the video frame

Patient side:
What s/he can see:
• Therapist

What s/he can do:
• Perform tasks



Motor session



The platform:
Global 
Intervention
Form



Global Intervention Form
Gairs Checklist



Motor project: 
Telerehabilitation with Computer Vision-Assisted Markerless
Measures: A Pilot Study with Rett Syndrome Patients
Nucita, A.; Iannizzotto, G.; Perina, M.; Romano, A.; Fabio, R.A.

Positive outcomes in multidisability, both for the participant and for the therapist. 
Valid method for taking care of children and adolescents (Caprì et al., 2021)

Feasible in Rett syndrome, with improvements in gross motor skills and high
caregiver satisfaction (Lotan, Downs, Elefant, 2021).

BA
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Methods

Twenty-one Rett syndrome patients aged 4 to 31 (Median: 12.50; IQR: 
9.50–17.25) were recruited for the study.
Evaluations: digitized version of the patient’s skeleton superimposed 
on the video depicting the patient.
Exercise program: tailored on the individual, active/passive



EFFECTIVENESS OF THE 
PROGRAM

The personalized rehabilitation 
intervention has led to improvements of  
the ROM and the items of  the GAIRS 

scale, with implications on the 
performance of  functional activities

FAMILY INVOLVEMENT
Creation of  a fundamental therapeutic 
alliance during the rehabilitation period

EVALUATION
Only ROM was a parameter investigated 
through software, other elements such as 

balance or gait were not considered

EXERCISE PROGRAM
The families had to carry out sessions 

independently without immediate feedback 
on the  exercises.

RESULTS …but



CONCLUSIONS

 Results demonstrate the reliability of  our motor telerehabilitation 
system, ensuring accurate measurement and assessment of  patient 
progress. Telerehabilitation has proved to be an effective tool in the 
improvement of  motor parameters, such distance programs can be 
adapted to this population, in line with the existing literature and the 
technology used has proved able to identify improvements in joint 
mobility. 

 Additional tools are needed to make an initial and final assessment of  
the motor functions of  the subjects, and to evaluate objectively the 
proper performance of  the prescribed exercises and performed in the 
absence of  the therapist.



FUTURE

(present) 

IMPLICATIONS

 The training include personalized motor exercises, with focus on 
balance, transitions, functional use of  the upper limbs  data recording

 Motion tracking system
 Measure of  the area of  postural oscillations

 Measure of  oscillations during linear gait
 Measure of  trunk inclination

 Use of  non-immersive virtual reality for exercises performed 
autonomously through inertial sensors.

NEW FUNCTIONS OF THE 
SOFTWARE

INERTIAL SENSORS TO 
PERFORM EXERCISE
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Thank you for your attention.
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