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EXECUTIVE SUMMARY

The value-based methodology for integrated care supported by ICT (ValueCare) approach aims to
deliver efficient outcome-based integrated health and social care to older people with chronic health
conditions, frailty or (mild) cognitive impairment. The project’s vision of integrated value-based care
will be supported by a robust, secure, and scalable digital solution that will be tested and evaluated in
7 large-scale pilots in Europe. D3.6 provides the description of the technical solution (ValueCare
Application) that is delivered to health care professionals and patients.

The first chapter describes the objective of the project related to the patient health care. The second
chapter describes the requirements that are given to the technical partners throughout the relevant
deliverables and one to one discussion of the WP3 technical partners and pilots.

The third chapter describes the solution itself. A web-based platform that enables a healthcare
professional to register patients, assign care plans and track their progress via intuitive dashboards.
The main component of the interaction between the patient and the system is a mobile application
embedding different functionalities (i.e. a chat bot-based virtual coach, data visualisations, etc.). The
mobile application is the core link between the doctor (web dashboard), the virtual coach and the
smartwatch wearables that will be used to patient tracking.

After release the technical partners will continue to work on the solution via testing and relevant
enhancements.
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1 Introduction to the ValueCare project

Healthy ageing along with independent living have become fundamental challenges for Europe as all
EU member states (and virtually every country in the world) are experiencing growth in the number
and proportion of older persons in their population. Several international organisations (Council of
Europe, 2014; International Longevity Centre Brazil, 2014; WHO, 2002) have remarked the
importance of the independence, participation and autonomy of older people to remain healthy and,

consequently, to ensure their quality of life.

The WHO defines health as "...a state of complete physical, mental and social well-being and not
merely the absence of disease”. The idea of health as the absence of disease has long been considered
insufficiently broad and not covering all aspects of health. Unfortunately, it is at present likely
unobtainable for many, particularly with the rise in chronic disease and an aging population, with
many people with multi-morbidity and frailty who require a coordinated care plan involving numerous
health providers, social and other care services. The concept of health promoted by WHO is also hard
to measure, is not tailored to the individual and, according to some authors, of limited use for
assessing whether a health system is providing value to citizens. Greater acknowledgment of areas of
wellbeing providing wider value to older people and those with chronic illnesses, such as societal
participation and coping capacity, may allow for a more practical and thorough assessment of value
in healthcare, particularly in high-income countries. Shilton et al. (2011) propose a definition of health
focussed on giving people the income, education, and power to control their lives, highlighting the

role of supportive systems, environments, and policies in enabling health.

In this context, ValueCare's vision of healthy ageing is that any older individual in society can live the
best life possible according to what they value, facilitated by access to high quality, person-centred,
evidence-based and affordable health and social care services, supported by strong and integrated
health and social services. ValueCare partners believe that taking an “enhanced value-based
approach” (including not only health but also lifestyle and social care in the concept of value-based
care) supported by secure and robust digital technologies will help to achieve this. In addition, the
project will also take into account the job satisfaction and the wellbeing of the health and social
service providers. Not only satisfying the Triple Aim; i.e. (i) improving the experience of care (including
quality and satisfaction); (ii) improving the health of populations; and (iii) containing and potentially
reducing, by means of a better use of the available resources, the per capita cost of care, which mainly
focuses on the person’s side, but taking also into account the care providers and integrating their

satisfaction in the job and wellbeing in order to truly optimize ValueCare's performance.
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1.10bjectives of the project

ValueCare addresses Horizon 2020 Call: SC1-DTH-2018-2020 — Digital transformation in Health and
Care. The project aims to deliver personalised integrated (health and social) care services, better
outcomes for citizens, improved care experience, improved staff satisfaction and greater efficiency in
the use of resources and coordination of care in a setting that ensures trust of users and policy makers
with regard to data access, protection and sharing and which can be replicated and deployed at large
scale in other EU countries. In alignment with the above, ValueCare will focus on the following general

objectives:

Obijective 1. To deliver efficient outcome-based integrated (health and social) care to older people
suffering from cognitive impairment, frailty and multiple chronic health conditions in order to
improve their quality of life (and of their families)

Obijective 2. To contribute to the sustainability of health and social care systems in Europe

Objective 3. To provide a secure, scalable and robust digital solution for integrated care

Page 7 of 19



ValueCare — D3.6. ValueCare Application

2 Introduction to the deliverable

2.1Deliverable objectives and scope

The objective of this deliverable (D3.6) is to present the ICT solution that has been developed for the
ValueCare H2020 project. Thisincludes the requirements as provided by the pilots, the building blocks
of the solution and the technical components that were delivered, namely the web dashboard and the
mobile app.

2.2Relation to other WPs and deliverables

This deliverable is strongly linked with the following WPs and deliverables, please see Table 1

Table 1 Relation to other WPs and deliverables

Deliverable Relationship

WP2 D2.7 Requirements from the different pilots after mid-term codesign
WP3 D3.1 Methodologies and Algorithms for the Virtual Coach

WP3 D3.2 Definition of ValueCare Technical Requirements

WP3 D3.3 Definition of ValueCare Conceptual Design

WP3 D3.5 Report on digital solution testing, security, and privacy mechanisms
WP3 D3.7 ValueCare Virtual Coach

WP D4.2 Pilots Implementation

WP7 Dg.1 Innovation Management

WP7 Dg.2 Business Models and corresponding feasibility studies

WP7 Do.4 Strategy for replicability and business exploitation

WP8 D8.7 Data Management Plan
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3 Content of the deliverable

This deliverable describes the ICT solution in high level. Since the solution contains personal
information of patients the information regarding its design is based to the minimum for security
reason (avoiding to explicitly mention what kind of parameters are recorded about patients). The
deliverable describes of the 7 pilots and how they are addressed by the solution.

3.1 Requirements and needs

The following table enumerates the requirements per pilot and its interventions. Each pilot enlists a
number of patients and a team of care professionals (doctors, nurses and manager). Each pilot via the
respective work package provided the information needed to design and deliver the ICT solution. On
top of this since this a highly customized application; the pilots and technical teams engaged into
requirement collection discussions that led to a sum of requirements. These requirements are high
level mentioned in the following table (Table 2).

Table 2Pilot requirements

Athens Diabetes e Physical Activity
e Nutrition

e Blood pressure + Glucose and
Medication adherence
Coimbra Social Isolation e Social Interaction

e Physical Wellbeing

e Emotional Wellbeing
Cork/Kerry Frailty e Physical Activity

e Medication Uptake

e Nutrition

e Social Prescription

Rijeka Hypertension * Medication
e Physical Activity
e Nutrition

Rotterdam Stroke e Physical Activity
e Medication
o Lifestyle
e Awareness
Treviso Mild Cognitive Impairment » Cognitive Stimulation

e Physical Activity

e Awareness

e Socialisation
Valencia Frailty e Nutrition

e Physical Activity

e Medical Adherence

e Social Prescription

3.2 Application ecosystem

The application is not a single monolithic application. It consists of 3 distinct items:
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A web application with exposed web APl - web app.

This web app is an augmented version of Vida 24 developed by Vidavo. Its main function is to
offer to a healthcare professional the management of a patient:

o Registration of a patient, along with questionnaire storage

o Care plan per patient

o Dashboard — quick overall view of the patients
The web application can run on popular browsers (latest updates and security patches),
Google Chrome is suggested.

A chat bot embedded in the mobile app — the virtual coach — developed by FBK

o Its main function is to engage with the patient and help him follow his care plan; it is
a coach or a “pal” to help the patient through the day.
The chat bot is a Java based engine that interacts with the mobile application via web
messages and APl rest calls.

A custom build from scratch mobile application — developed by VFI

o The mobile application embeds different functionalities for the patient such as data
visualisation, chatbot-based interactions, direct communication with caregivers,
multimedia materials display, etc.

o The mobile application is the container of the virtual coach

o It provides a friendly and easy interaction between the patient and the ValueCare
technical solution

o It caters the doctor/ patient interaction

The mobile application is based on the latest framework by Google (Flutter). It uses an
abstraction layer between the Android OS (10+) and the graphical Ul. This makes this
framework capable of running on Android and iOS devices.

For the usage of the web, mobile application, and virtual coach 2 user manuals are being generated
by the WP3 partners and handed over to the pilot leaders along with training sessions.

Since the core of this project is the patient, the following table (Table 3) highlights the features of the
mobile application that is used by the patient. As mentioned earlier the app is part of the ICT solution
and requires the web app (Vida24) and the virtual coach.

Table 3 Mobile application features

Integration with Vida24 web application
Integration with virtual coach

Build in video player (mp4)

Build in audio player (mp3)

Reading material list (web links to external pages)
Cognitive stimulation games:
e Language
e Executive Functions
e Memory
e Orientation
Coach — patient teleconference
Local language support for pilots

Quick emergency button
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Viber link
Cloud integration with LifeVit wearable data

For the solution to provide meaningful data once delivered to the patient, a process is defined. The
process is illustrated at the following figure. Each pilot is responsible for their own patients — users of
the mobile application. Once a list of patients is established then the patients are added to the web
application. The health care provider can create care plans, based on the requirements, for each
patient and assign this care plan to them. While this process takes place, another process also takes
place, the care plans are translated as dialogs at the virtual coach system. Once this process is finished
the web application’s APlis used by the mobile application to enable the patient to log in. The patients
prompted by the virtual coach enter the data that are expected based on their care plan. The data are
taken either in the form of patient input or by accessing the mobile’s records or the information
provided by external wearables (LifeVit smartwatch).

Clinical Data

& e ©

VALUECARE i %
Value Web Dashboard‘

[ 1) Pilot
> < >
..O‘ Interventions +

VALUECARE Y {
Mobile APP -

SHARED CAREPLAN

7200 YN ! |

— VALUECARE
Patient-Generated Data Motivational Layer DataBase
Goals & Persuasion

Content Layer

Linguistic Strategies & Personalised Prescribable
“‘. Dialogs Pilot Interventions
PROJECT ® i
Va lu e Training Multimedia
Content Layer Contents Materials
Linguistic Strategies &
Dialogs

VALUECARE Virtual Coach
Figure 1 ValueCare Ecosystem
The mobile application due to security concerns is not found at public app stores as per request from

WP8. The web application is found at the following URL and is accessible only to partners within the
consortium (https://web.projectvaluecare.eu/login ).

3.2.1 Architecture and security

The preferred architecture of the system is based on a clean and straight forward set up (Figure 2).
The reason behind this is to allow the technical partners to address managing issues more effectively,
work on established technologies and deliver a modular solution that can be re-configured for future
projects or cater different needs.

The backend system is hosted at VFI infrastructure, following all the security requirements for a
modern web application. The APIs are visible via HTTPs to the outside world via a proxy (firewalls,
balancers etc.) and they are used by the mobile application. For messaging capabilities, the Google
Firebase software is use.

During design all the relevant GDPR and OWASP security features were taken into consideration.
More details about the ValueCare architecture and the overall solution concept are provided
respectively in deliverable D3.2 and D3.3.
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— Vida 24 Backend
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Smartwatch Sensor

Figure 2 Architecture

3.2.2 Web application

The web application is a multi-lingual interface (tailored to each ValueCare pilot language) that offers
to the health care professionals the means for conducting the management of their patients. With
the proper credentials a health care professional can login to the application and manage the patients,
participating to the project for this specific clinic / hospital (Figure 3). The credentials are generated
by the WP3 partners and handed over to each pilot leader.

The system is designed to accept different types of users (admin, caregivers, patients) and the
permissions are defined within each pilot use case.

PROJECT

Valte

SIGN IN

Figure 3 Login to web application

The healthcare professional can register a new patient as displayed in the following image (Figure 4).
Once this process is finished the healthcare professional can create a new care plan for his patient.
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Based on the given requirements, per pilot site, the doctor sets up the goals and details per care plan.

New user

Fiekds marked with an * are required.

User Profile

Lastname!

Role*

Tawn

Care team

Figure 4 Patient registration

The following image (Figure 5) depicts the first Ul that the health care professional sees and can set
up.

Select Inerventions for Careplan X
v v
Physical Activity sacialization
iH ¢
Cognitive Stimulation Awarenes s

Figure 5 Create care plan

Once the care plans are finished, the healthcare provider can activate each plan to the patient. From
this moment the app is enabled, the virtual coach can is engaged with the patient and the process
begins. To monitor this process a dashboard is developed to graphically assist the doctor to monitor
each patient (Figure 6). The same dashboard interface is used, per pilot and care plan differences exist
to cater different data.
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2 * O
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2calls 22/02/22 81 10:00 am Weekly at 18:00 pm 22/02/22 at 18:30 pm

Figure 6 Care plan dashboard

3.2.3 Mobile application

The mobile application is the core part of ValueCare technical solution which brings all the elements
of the ecosystem together. It hosts the Virtual Coach, in a form of a friendly chat interface, interacts
with the wearable device from LifeVit, transfers all patients’ collected data to the web application for
support health care providers to overview it for better decision making on patient’s treatment
evolution. The ValueCare mobile application provides specific functionalities to bring the patients a
smooth and closer interaction to the healthcare providers.

Once a patient is prescribed the ValueCare app by her formal caregiver through the web application,
she can download and login to the mobile app. After the first '
successful login the patient doesn’t need to use the credentials <%
again, the touch sensor can re-login the patient by the press of a ValfjméT -
button. Also if the patient decides an autologin feature can be

enabled and login without pressing any button.

The mobile application is designed to work on Android devices
(version 10+) and Apple iOS devices (10+). The mobile application ‘
requires a stable internet connection in order to perform its

expected functions.

®

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under the
Grant Agreement No. 875215. HORIZON 2020
The Framework Programme for Research and Innovation

HORIZON 2020
The Framework Programme for Research and Innovation

Figure 7 Mobile app login page
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Considering the target of the solution, the application is
designed to display all information with a simple approach. The
interaction requires, most of the time, the patient to tap 1-2
time before it sends the information to the backend system.
This makes the app comparable to other standard mobile apps
rendering it easy to use.

The mobile app presents the different interventions prescribed
to each patient in the homepage (Figure 8). Each intervention is
colour coded and with different background image.
Background as well as other items in the User Interface are
highly configurable such as for its coloursfimage, etc, by
changing the app settings. The interaction with the different
interventions is self-contained in a way that when a patient
selects to interact with the system for a specific intervention
domain, all information is contextualised accordingly to it (i.e.
which thresholds to use, which dialogs to present by the virtual
coach, etc.).

VallieCare 2

Intervention:

Socializzazione

Awareness

~ e a;

Progress Links Viber Cognitive

Figure 8 Main app interface

« VallieCare A

Physical Activity

BOT

Ciao Mario, sono VALE e sono qui per aiutarti ad
autogestire il tuo stato di salute con l'attivita
fisica!

ME
Ciao, VALE!

BOT

Le linee guida raccomandano di camminare ad
intensita moderata almeno 30 minuti al giorno
per 5 giorni a settimana. Questo sara |'obiettivo
da raggiungere nel nostro percorso insieme.
Durante questa settimana, dovrai camminare per
10 passi al giorno.

Ti accompagnero per le prossime 8 settimane.
Quali giorni della settimana preferisci?
Selezionane 2 tra i seguenti:

ME
E indifferente, scegli tu per me

Once the patient enters an intervention, a dialog begins. This
dialog is a chat between the patient and the virtual coach
(Figure 9). It uses simple text, pale colours and relevant
background images welcoming the patient to interact and
conducting her towards the various steps required for
reaching her prefixed healthcare goals. Most of the responses
are single taps avoiding text of number entering menus; so
not to distract or tire the patient. The dialog has no reading
speed, or any need any other interaction from the patient.
Once a question is answered by the patient a response is
returned by the chat bot prompting the patient for a new
answer at his own convenience. The size is relative to the
screen resolution so a text may fit and not request extensive
scrolling from the patient.

Figure g Chat bot interaction
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Part of the care plans are educational videos, audios and
reading material (web links). The application has a build in MP4
video player and MP3 player with simple — single tap buttons
that the patient can interact with.

Figure 10 Video, audio, text library

VallieCare N
b3 o] <

The mobile application is configured in terms of its language and
overall content for satisfying the requirements of the different
pilots. For example, in the case of Treviso pilot, a series of cognitive
stimulation games was required for the Mild Cognitive Impairment
(MClI) intervention. In this specific case, the mobile app presents a
list of cognitive stimulation interfaces — games as part of the care
plan. These are simple, yet important, games for a patient to
engage so a healthcare professional can estimate its cognitive
stimulation. They are simplistic games of words and images and
are developed as part of the interventions (Figure 10).

Word categorize
Some description here

Word Associate
Sort Game Description

Word Semantic
Sort Game Description

L IR

Figure 11 App cognitive stimulation - games
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3.2.4 Wearables

An important requirement in ValueCare technical solution was the possibility to automate data
collection when it was possible to avoid increasing patients’ burden. For this reason, the ValueCare
project considered as part of the solution the introduction of a wearable device able to capture data,
such as steps and sleep. In order to select a device for this purpose, it was considered the level of
fulfillness of GDPR requirements (i.e. such as the location of storage, etc.) and the best solution
identified was the smartwatch Vital from LifeVit.

Measuring..

108 ..

Figure 12 Life Vit, Vital smartwatch

The use of this device in ValueCare project, required that the LifeVIt application was appropriately
configured for the project needs, thus enabling to setup the smartwatch to capture relevant data for
ValueCare and to handle it accordingly in a compatible way with the rest of the technical solution,
namely transferring it to the cloud and rendering it available to the ValueCare ICT solution. The LifeVit
solution is set up once; and the patient doesn’t need to interact with it for, the data are stored in the
cloud so the web application, Virtual Coach and the mobile application have coherent access.

Figure 13 LifeVit app

Page 17 of 19



ValueCare — D3.6. ValueCare Application

4 Next steps

The delivery of the ValueCare ICT solution implies a set of further actions related to the upload of
pilot-related content to it. Next activities include the completion and insertion into the ValueCare
technical system of various pilot-related documents (i.e. questionnaires, etc.), videos (i.e. multimedia
educational materials), etc. In addition, other materials are being produced to assist the pilots to
effectively train the users of the web application and the mobile application as well such as
presentations, videos, etc.).

Other technical activities are going-on to improve the ValueCare ICT solution after alfa and beta
testing on the software and preliminary end-to-end tests in order to discover and eliminate bugs,
track and monitor the application stability and technically support the pilots.

A new version of the solution will be released once the 3™ round of codesign is finished. This will
consider the feedback from the patients. We expect to find valuable information regarding how an
elder person interacts with the system and how this information can be used help to enhance the user
experience and engagement.
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