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PROBLEM

Often the continuity of the rehabilitation process interrupts with the
transition to the home environment.

A Example: Stroke Recovery Model
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MOTIVATION

* One of the greatest areas of innovation for a “Virtual Coach” is that it
aims to support health management as secondary prevention and self-

care at home.

* The current state of practice for secondary prevention is to provide
rehabilitation in an institutionalized manner.
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OBJECTIVES

e Offer home rehabilitation solutions through an intelligent virtual
coaching environment that integrates machine-learning technologies
with updated coaching services, and clinical pathway services.

* Create a complex system that is able to dynamically conduct neurologic
and cardiovascular patients’ rehabilitation using machine learning
algorithms and predictive analytics.
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VCARE CORE CONCEPTS

What has to be done to allow a proper rehabilitation the home environment?
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COMBINING DIFFERENT TECHNOLOGIES AS AN
INNOVATIVE ELEMENT OF vCARE
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COMBINATION & UTILIZATION

INNOVATIVE is the
combination of the
technologies to
individualise/
personalise the home
care/ rehabilitation
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WHAT vCARE DOES — INTEGRATIVE APPROACH
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VCARE — TECHNICAL INTERACTION SCHEMA
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STAGES FOR VIRTUAL COACHING - “LIFE CYCLE”

- Assessment of clinical and
personal state

- Definition of rehabilitation
goals

Clinical
Patient
Assessment

- Pathway adjustment ’ Identification of Use Cases

- Pain detection Link between goals and suitable
- Notification Exception Pathway Set activities

- Context feedback Handling Up Definition of thresholds

.

VC Routine VC
Processes Initialization

- Casual conversation

- Daily schedule planning
- Use case handling

- Risk detection

- Context feedback

- Installation of sensors and
devices in home environment

- First configuration of the virtual
coach

- First communication with the . A
virtual coach )
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vCARE LAYERED APPROACH

data

vCare Avatar |
vCare Coaching )
Applications § applications Q\Oj KINNECT RIS Other third party apps
> GAMES i
SECURITY COMPONENTS ig H ) Physical cognifve
Identification, Authentication, Authorisation, Access .,S, § §  Emotion extraction —

[Quely &register

Nogifys
reqommend

Ul / Exploitation Ul Controller (Ul Bus)
layer (Speechrec) (Dialogmgr] (Notfcation mg P ( vCare as a Service REST API ]

. Reminders/Nofification |  {User feeling | Coacfhing Health status|| E-learning | |Supporting| | Phsyical therapy Cognitive therapy Third party
Coaching service service mediator service service || services service service Service
layer - APIs

Py vCare Service Bus
3
=c
Pathway _§ 3 Pathway Pathway
layer o3 Template Editor Template
58 Manager —_—
g
2
B4
2
2 o
@ Personalization Context-Awareness
== L
fayer Rk, mobr, Dt deag ] ’_ Knowedge Contextaware
aciviy, cogniive profies, Search mediator { Deviation detection Prediction
app preferences

Middleware
layer Data base services Contextintegration

Security components
(IdM, PEP, PDP, PAP)

Apps

Context 4 o
i Integration '
Middleware ! SMART-HOME MONITORING (EDGE) o HEALTHMONITORING (EDGE) i [:([}[HD h
|
Is:y":rm i Emotional sensing (Research) | ! ] Blood Heart rat al 4 e {;s
] 7 eart rate ucose | !
1 | BEHAVIOR service || SOCIALservice | | 1| pressure i
d 1 Context data 1 = '
: ACTIVITY service | producers U acherence et oo | 1=
Fall detection ! ater Chojester !
] Basic detection service ' ] pillbox content ot
3 ontent i

N
v
¥ 1/10/20



SCOPE OF ACTION OF THE VIRTUAL COACH
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PHASES OF PARTICIPATORY DESIGN

CONCEPTUAL PROTOTYPE

Production of narratives representing
a typical end-user daily routine

Translation of narratives into
storyboard for avideo footage

Highlighted users are main
target group for the
evaluation stage
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PRELIMINARY PROTOTYPE

A restricted group of elderly/
patients will be involved in focus group
activities held in clinical sites where
videos, mock-ups and other supporting
materials will be presented to them.

GOAL: FUNCTIONAL
FULFILLMENT

FULL PROTOTYPE

Task 1.5 — Living Labs
20 patients for each clinical site will be
enrolled and they will interact with the
Virtual Coach supported by the presence of
a practitioner during the first sessions and
then independently

GOAL: USABILITY OF THE
PROTOTYPE

FULLPROTOTYPE

Think aloud study Clinical study

Task 1.6 — Pilot Tests

10 patients for each clinical site will be
enrolled to follow a rehabilitation program with
vCare at home, for aone semester. 10
patients will be enrolled as a control group.
Only for heart failure patients, a third group of
10 patients will be enrolled to carry outa 6
months ambulatory rehabilitation programme

GOAL: USER’S ACCEPTANCE FOR
PRE-COMMERCIAL SOLUTION

$

Qualitative usability survey Quantitative usability survey Quantitative acceptability survey

The restricted group of elderly/patients
and physicians will answer to UEQ to
evaluate qualitative information about
liking, feedbacks and needs. New case
histories will be collected, as baseline for
implementation

The patients will self-administer the SUS
scale at the end of the experience to collect
user's feedbacks about usability

The patients will self-administer the SUTAQ scale
at the end of the experience to collect user's
feedbacks about acceptability
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VCARE PARTNERS
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Medical Partners

* Osakidetza (OSA)

e Casadi Cura del Poloclinco (CCP)

e Aarhus Universitet (AU)

* Universitatea de Medicina si Farmacie
‘Carol Davila’ din Bucuresti (UMFCD)

Technical Partners

* Technische Universitat Dresden (TUD)
Forschungszentrum Informatik (FZI)
Austrian Institute of Technology (AIT)

Imaginary (IMA)

Siveco (SIV)

Mysphera (MYS)
Innovation Sprint (iSprint)

i ~2 Admin./Exploitation Partners
Technische Universitit Dresden (TUD)

European Health Telematics

Association (EHTEL)

Innovation Sprint (iSpri@t)
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SCENARIOS / PILOTS

Stroke Scenario (Pilot Site: Milan/Italy)

Parkinson Disease Scenario (Pilot Site: Bilbao/Spain)

Heart Failure (Pilot Site: Bucharest/Romania)

Ischemic Heart Disease (Pilot Site: Aarhus/Denmark)
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LIVING LABS
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ANTICIPATED RESULTS

* Recovery of an Active and Independent Life at Home
vCare aims to enhance the QoL and provide a reliable statement of its development with a 10% increase of the QoL
score (SF-12), as off the in-house pilot study durations (6 month) and a 15% increase of the SF-12 mental sub-score
(Mental Component Summary)

e Risk Factor Reduction

The goal is to reduce each specific risk factor of at least 10% of the baseline value, at discharge.

e Better Adherence to Care Plan

vCare expects that the number of subjects that adhere to the care plan with vCare will be raised up to 80%, while the
number of rehabilitation treatments, performed autonomously by the patient supported by vCare, raised up to 70%.

* Personalization and Health Promotion
vCare expects a refinement rate of rehabilitation therapy (exercises and programs) raised up to the 60% of the cases
where a change of treatment is required. The acceptance of the virtual coach (by professionals and patients) will be
assessed through specific questionnaires (e.g. System Usability Scale), measured in the highest quartile score. . \
\" » 1/10/20



THANK YOU VCARE

VIRTUAL COACHING ACTIVITIES
FOR REHABILITATION IN ELDERLY

This project has received funding from the European
Union'’s Horizon 2020 research and innovation

programme under grant agreement No 769807.



http://www.vcare-project.eu/

