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EXECUTIVE SUMMARY
This document outlines the evaluation strategy and pilot deployment roadmap, providing a guide for the
pilots’ execution of the PROCare4Life project. This project proposes an integrated, scalable and
interactive care ecosystem addressed to neurodegenerative diseases but beneficial for all users, from
patients to caregivers, to health professionals. In fact, the main objectives of PROCare4Life are the
improvement of patients’ and caregivers’ quality of life and a better time management for social and
health professionals, in order to achieve a cost-efficient, flexible and high adaptable solution.
In it important to note that this document arose during Covid-19 pandemic that had a big impact on all
partners’ institutions and specifically on the clinical ones. Covid-19 has changed (and is still changing)
the healthcare services and the use of them, the patients’ care pathways, and the rules and mechanisms
to manage chronic diseases in the healthcare centres. In these ongoing scenarios it is difficult to estimate
exactly the deployment of project’s activities. In spite of that, we try to accomplish the aim of this
deliverable taking into account all the available information.
In line with the objectives of PROCare4Life project, the project evaluation is based on a user-centred
methodology, considering both the technology acceptance and the user experience. The following
different levels of analysis are identified:
► Evaluation of the usability of PROCare4Life first prototypes and solutions (from the patients, and
caregivers point of view)
► Evaluation of the PROCare4Life platform in the different scenarios (Home set, Rehabilitation centre,
Day-care centre)
► Usability experience, technology acceptance and clinical status indicators to assess the whole
PROCare4Life platform.
Besides the literature research for identifying the proper measures, the evaluation framework also
outlines the appropriate quantitative and qualitative evaluation tools to collect evaluation results on these
different levels.
The key information presented within this deliverable can be summarised as follows:
► Definition of general operation plan for the PROCare4Life implementation
► A preliminary description of inclusion criteria for Alzheimer’s disease (AD) and Parkinson’s disease
(PD) end-users (an extensive description will be provided in D2.2)
► A preliminary description of the three pilot phases and related scenarios (Home set, Rehabilitation
centre, Day-care centre) (will be precisely defined in T6.1)
► Definition of solutions indicators that will be evaluated by mean of surveys, interviews and focus
groups, in addition to the information recorded by sensors and devices.
► Definition of projects indicators, based on Quality of Experience (Qualitative criteria), Quality of
Service (Quantitative Criteria) and Patient Engagement
► Setup of a specific timeline for each pilot phase
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1

Introduction

1.1

Project overview and purpose

The main contribution of PROCare4Life consists in proposing an integrated scalable and interactive
care ecosystem, which can be easily adapted to the reality of several chronic diseases, care institutions
and end-user requirements, benefiting all the involved actors, from patients, to caregivers and health
professionals. Its main contributions consist of:
(a) Building an integrated scalable and interactive care ecosystem for neurodegenerative diseases and
adaptable to other chronic conditions;
(b) Finding the best actions/measures from a medical and social point of view that can facilitate an
improved quality of life, awareness and care management for senior users suffering of
neurodegenerative and/or other chronic diseases;
(c) Provide a personalized recommendation and interaction model, which can support the user through
gamification techniques to adopt healthy habits, maintain a good daily routine and follow the prescribed
actions by the professionals for maintaining and improving their health condition;
(d) Enable multi-disciplinary communication between all involved stakeholders, better time
management for social and health professionals and contribute to achieving a cost-efficient, flexible and
high adaptable solution for senior users suffering of short- or long-term conditions.
PROCare4Life is divided into 9 work-packages (WPs). WP2 will gather user and system requirements,
while WP3, 4 and 5 are the three main technical/substantial work packages. WP6 and WP7 are
responsible for large scale pilot deployment and two work packages are dedicated to: 1) management
and impact creation (WP9) and 2) communication, dissemination and exploitation activities (WP8).
Ethical requirements will be implemented throughout the whole project (WP1).
The central aim of PROCare4Life is to develop and validate an ICT-based integrated care ecosystem
that will improve the quality of life of the users, namely elderly patients and people involved in their
care delivery (i.e., informal and formal caregivers, and social and healthcare professionals), by
improving social and medical services through automation and digitalisation (i.e., project objectives 1
and 2, work package link: WP4, WP5, WP6, WP7, KPIs in GA).
The PROCare4Life ecosystem will be modelled (WP2 - formative research) and adapted (Pilot 1 and
Pilot 2 studies – WP6) based on the needs, requirements and characteristics (social, cultural and medical)
of elderly patients with Parkinson’s disease, Alzheimer and other neurodegenerative conditions, but will
be generalizable to senior citizens with various health care concerns (project objectives 2 and 3). The
fully developed ecosystem will be validated by large-scale real-life deployment and assessment (project
objective 4).

1.2

Deliverable purpose

This deliverable aims at describing the methodology to follow during the implementation of the
evaluation process of the PROCare4Life system (WP7 Assessment of Real Life Pilots). The end-users
partners of PROCare4Life have a central role since they will run the pilot testing in 5 different countries
(Spain, Italy, Portugal, Germany and Romania) in order to validate the different components of the
PROCare4Life system. This document also provides set of guidelines, stemming from a concrete
quantification methodology, which will be used to evaluate the system, from the usability point of view,
and provide input to the pilots. It will determinate the criteria for assessing the developed modules and
services.
In order to ensure an effective validation of the system the involved partners will carry out 3 kinds of
pilot tests: a working prototype of the PROCare4Life platform will be iteratively enhanced and tested
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in three phases to evaluate the platform reliability and performance and to test whether the requirements
of the end-users are fully met. In PROCare4Life’s DOW (Description of Work) are defined:
► The first pilot phase (task 6.1) will involve usability iterative evaluations of functional customized
or partially developed prototypes it will involve approx. 400 subjects from all end-user sites
► The second pilot phase (task 6.2) will focus on deploying and testing the PROCare4Life solution, in
a modular manner, including different set-ups and configurations. It will involve approx. 500
subjects.
► The third pilot test (task 6.3) will focus on the final system deployment, accomplished with the large
field trial of the complete PROCare4Life integrated care solution, tested by medical professionals,
patients and caregivers with approx. 1500 subjects in total.
In order to face the difficulties arising from the impact of ongoing COVID-19 pandemic, despite the
DoW proposal, the PROCare4Life consortium will plan small changes to reduce the related risk.
A suitable new timeline is:
► First pilot phase (Task 6.1): M10-M18 (instead of M6-M16)
► Second pilot phase (Task 6.2): M14-M25 (instead of M12-M25)
► The third pilot phase (Task 6.3): M16-M35 (no changes)
The tests will focus on different kinds of users in order to provide a wide feedback and the different role
of the users according to the scenarios.
The Deliverable 2.4 will provide the consortium with the answer on how to quantify user experience
and innovation acceptance.

This deliverable includes nine key sections. Section 2 presents the methodology underlying the
development and assessment of PROCare4Life solution, and some references to the user acceptance,
user satisfaction and user performance evaluations. Section 3 presents the indicators for the evaluation
of both the overall PROCare4Life solution and the user experience. Section 4 is a brief reminder of
ethical aspects to be considered for data treatment and processing. Section 5 presents a framework of
PROCare4Life end-users, specifying users’ requirements that should be met by the proposed solution.
Section 6 presents an overview of technical requirements that could be used to create the
PROCare4Life solution. Section 7 presents the guidelines and roadmap for the all pilots phases, that
consist of testing of single components, integrated components and the whole PROCare4Life
platform in the three different scenarios (home-set, rehabilitation centre and day care centre)
respectively. Specific indicators for the evaluation plan are included. Section 8 and Section 9 present
an overview about the PROCare4Life evaluation indicators and the Key Performance Indicators,
respectively, related to activities defined in the present Deliverable.
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2

User-centred methodology: the state of art

In this section, the methodology for the developing and testing of the proposed PROCare4Life solution
will be detailed.
Since PROCare4Life project aims to produce a change and innovation in the healthcare system, bringing
about new values and practices, an evaluation plan of this proposed solution should be defined. The
“user” constitutes the centre of the design and evaluation process.
The user-centred methodology will be disentangled through evaluation of user acceptance, user
satisfaction and user performance. In the following paragraphs, a general overview about these concepts
will be presented.

2.1

Description and benefits of the methodology

The concept of user-centred design (UCD) describes a design and development process in which the
end-user is considered and influences the design throughout all the steps within a design/development
process.
UCD is a multidisciplinary and iterative design process that involves actively engaging the users and
incorporating their feedback to ensure that tools are developed with a full understanding of their needs
and requirements (McCurdie, Taneva, Casselman, & Yeung, 2012) (Schnall, et al., 2016).
The international norm ISO 9241-210 provides requirement and recommendation to define a usercentric design approach. Several principles have been announced to define a user-centred approach,
among them, we can list the followings:
► The design has to be based on a specific understanding of users’ needs and requirements.
► This requirement will be achieved through the work done by partners to collect users’
requirements. (The results of this activities will be available in the deliverable “D2.2 Users
requirements and PROCare4Life scenarios”).
► Users have to be involved during the whole duration of the system creation.
► PROCare4Life’s consortium will pay attention to involve users since the very beginning
of the project by involving several end-users organizations in the project consortium.
► The design has to be driven and defined by users.
► This deliverable will focus on the implication of users from the early stages of
development of the technology until the creation of a functional prototype.
► The team should gather multidisciplinary skills.
► This has been ensured by the diversity of the consortium member’s skills.
End-user involvement constitutes an essential goal in PROCare4Life, not only for evaluation, but also
in co-design, following a user-centred strategy. Senior users, suffering from neurodegenerative and other
chronic diseases, at different stages and belonging to different social groups, will assess the suitability
of the PROCare4Life platform at addressing their health and social issues, and improving their quality
of life. Moreover, the close collaboration and communication with the different project stakeholders
(e.g., caregivers, different socio-health professionals, policy makers, care providers) will increase the
project impact, helping at developing an integrated solution. As stated, the validation of the proposed
solution will be performed on subjects, in three scenarios (home-set, rehabilitation centre and day care
centre).
To be able to collect users’ feedback, several methods from social sciences will be implemented during
the whole duration of the project. These methods will include: semi structured interviews, focus groups,
surveys, questionnaires and clinical evaluations. It will be detailed later in this deliverable in the related
sections.
The added value of using a user-centred approach is to be able to reach a high usability score and to
increase users’ acceptance of the technology. Being a part of the creation process, users are fully
integrated in the definition of the solution. Therefore, the interaction between end-users organizations
and technical partners is fundamental for the success of the project. The implementation of iterative
Page 10 of 52
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testing phases will ensure a regular communication among partners. This will help the consortium to
correct the possible malfunctions as soon as an issue is detected, progressively reducing users’ errors
and accelerating the testing phase.
The involvement of different end users organizations from different European countries ensures the
generalization ability of the introduced solution to other chronic diseases and facilitates the exploitability
of the achieved results in the long run.
In a user-centred perspective, by focusing on the user throughout the design, development,
implementation, and validation of a product, process, or workflow, it is possible to both increase end
user performance & satisfaction as well as discover cost savings over the life cycle of the PROCare4Life
project through a decrease in maintenance costs, customer & individual training and support costs, and
development time & costs. This will allow to reduce staff costs (e.g. in a day care centre or in a
rehabilitation centre), as users will need less assistance for the use of the system.
The end-users will greatly benefit from this approach; the optimal usability of the PROCare4Life system
will reduce frustration in the use of its components and will improve the users’ satisfaction of the
solution.

2.2

State of Art overview

2.2.1

User acceptance

To study the user acceptance of technology, a wide range of theories has been developed from different
perspectives (which also influenced each other), such as social psychology, marketing and innovation
management, etc. These theories constitute a framework to examine the relationship between different
determinants to ‘accept or reject’ an innovation.
One of the core theories within these acceptance studies is the Diffusion of Innovation (DOI) theory of
Rogers (Rogers, 2003). Rogers defines diffusion as ‘the process by which an innovation is
communicated through certain channels over time among the members of a social society’ (Rogers,
2003), and hereby classifies users according to their speed of uptake as innovators, early adopters, early
majority, late majority and laggards. According to the DOI theory, the rate of diffusion is affected by an
innovation’s relative advantage, complexity, compatibility, trial-ability and observability.
Next in line, various theories were constructed that tend to take the social context more into account,
such as the Theory of Reasoned Action1 (TRA) (Fishbein, 1979), the well-known Technology
Acceptance Model (TAM) (Davis, 1989), Theory of Planned Behaviour2 (Ajzen, 1991), etc.
The TAM is one of the most used models in various domains to predict technology usage. The model’s
roots lie in the TRA, as beliefs (ease of use and usefulness) and attitudes are linked towards behavioural
intention, and so actual usage. Attitude is in turn hypothesized to be dependent on perceived
usefulness and ease of use, which are both assessments of the consequences of using a system to
accomplish a task. The relation between the ‘ease of use’ and intention to adopt is not very clear. Some
studies report that ease of use does not directly influence the intention to adopt such as (Davis, 1989),
while others do report such a relation (Warkentin, Gefen, Pavlou, & Rose, 2002).
Davis defines perceived usefulness as ‘the degree to which a person believes that using a particular
system would enhance his or her job performance’ and perceived ease of use as ‘the degree to which a
person believes that using a particular system would be free of effort’ (Davis, 1989). Thereby, it’s
predicted that perceived ease of use influences perceived usefulness, because the ‘easier a system is to
use, the more useful it can be’ (Davis, 1989).
An extension that has often been made to the model is the influence of ‘external variables’, such as
demographics, personality traits, etc., that constitute the user profile. These are antecedents to or that
The Theory of Reasoned Action (TRA) suggests that a user’s behavioural intention depends on the person’s attitude about the behaviour
and subjective norms. The model started out as the theory of attitude.
2 The Theory of Planned Behaviour succeeded the TRA and adds the concept of perceived behavioural control, which originates from selfefficacy theory.
1
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moderate the perceived ease of use and usefulness. Furthermore, also in the Unified Theory of
Acceptance and Use of Technology (UTAUT), which is a comprehensive examination of various
models such as TAM and TRA, demographics such as age, gender and experience play a crucial role in
the prediction of behavioural intention (Venkatesh, Morris, Davis, & Davis, 2003).
In Table 1, the evaluation criteria in user acceptance perspective and their measures are reported.
Variable

Measure

Usability/acceptance

Perceived ease of use
Perceived usefulness
Attitude

(Social) Context

Intention
User profile

Table 1 Measures of the user acceptance.

2.2.2

Integration of User Acceptance and User satisfaction

User satisfaction is another approach that looks into the user perceptions of technology (Bailey &
Pearson, 1983). User satisfaction literature relies on the satisfaction of object-based attitudes towards
the system, such as reliability, flexibility, accessibility, etc., and can give actionable feedback (in terms
of opinions, and participatory design feedback) about the design and implementation of the system. User
satisfaction and user acceptance have largely evolved as separate, parallel streams, however the two
approaches can also be integrated (Wixom & Todd, 2005). The integration of both streams can help to
build a conceptual bridge between design and implementation decisions (i.e., object-based beliefs in
user satisfaction literature) to the prediction of usage (i.e., behavioural beliefs and attitudes in technology
acceptance). Concretely, a set of system or information characteristics can influence the object-based
beliefs and attitudes about the system, and these can shape the behavioural beliefs of usefulness, ease
of use, and ultimately the intention to use the system. Wixom & Todd (Wixom & Todd, 2005)
proposed a model that integrates both the perspective of user satisfaction and prediction of usage.
User satisfaction is measured through the system characteristics information quality and system
quality. These system characteristics (or object-based beliefs) shape the information and system
satisfaction (or object-based attitudes). These two object-based attitudes are external variables shaping
the behavioural beliefs, usefulness and ease of use.

Example: satisfaction generated through the information quality (e.g., accuracy or completeness) of
the system will influence the perception of usefulness. Thus, the higher the satisfaction with the
information quality, the more likely one will find the system useful.

Furthermore, the same logic is applied for system quality: the more satisfied one will be with the system
quality (e.g., reliability, flexibility) the more likely one is to find the system easy to use, which in turn
influences the perception of usefulness.
Table 2 sums up the user satisfaction measures, with the attributes of “Perceived information quality”
and “Perceived system quality”.

Variable
User satisfaction

Measure

Attribute and attribute definition

Information quality

No attribute

System quality

No attribute
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Perceived information
satisfaction

Completeness: The degree to which the system provides
all necessary information
Accuracy: The users’ perception that the information is
correct
Format: The users’ perception that information is wellpresented
Currency: the users’ perception that the information is
up-to-date

Perceived system
satisfaction

Reliability: the trustworthiness or dependability of the
system
Flexibility: the way the system adapts to changing
demands of the user
Integration: the way the system allows data to be
integrated from various sources
Accessibility: the ease to which users can easily access of
the system anytime, anywhere they want
Timeliness: the degree to which the system offers timely
responses to requests for information or action

Table 2 Measures from user satisfaction studies (Wixom & Todd, 2005).

2.2.3

User performance

User performance is a strong indicator of the usability of a system, and will tell us which parts of the
system need to be improved.

Example: if you know that users (and especially a greater amount of users) are not able to perform a
certain action on the platform, then you know that users aren’t using the platform well and specific
parts have to be redesigned.

To be thorough, under ISO 9241-11 standard, Usability is defined as “the effectiveness, efficiency and
satisfaction with which specified users achieve specified goals in particular environment".
A usable technology has three main outcomes:
► It should be easy for the user to become familiar with and competent in using it.
► It should be easy for users to achieve their objective through using the technology.
► It should be easy to recall the technology and how to use it on subsequent visits.
Therefore, usability is concerned with enabling users to effectively and efficiently achieve their end
objective with a product. It is strongly dependent on the user satisfaction and is evaluated through user
performance.
While user performance and usability can be measured through several performance metrics, we will
focus on the following three measures:
► Task success: It measures how effectively users are able to complete a given set of task. This can be
reported through binary success rates (1= success, 0= failure), or levels of success (complete
success, partial success, failure). From the success rates, average scores can be calculated.
► Time-on-task: It measures how much time is needed to complete a task;
► Errors: reflect the mistakes during a task. Errors can be useful in pointing out confusing or
misleading parts of an interface. Errors are not the same as bugs, a bug is an error or a failure in the
software system that prevents it from behaving as pretended. Errors are encountered issues (e.g.
failure in task completion, or a user does not know what to perform next), and a severity rating can
be used for this:
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► Low severity rate: Any issue that annoys participants, but does not play a role in task
completion. The user is still able to complete the task.
► Medium severity rate: Any issue that was encountered, but did not directly prevent task
completion. It has a greater impact on efficiency and satisfaction.
► High severity rate: Any issue that leads to task failure. Significant impact on efficiency
and satisfaction.

2.3

Use of Technology: state of art / previous projects overview

In this section, a brief summary of relevant state of the art knowledge on patients’ opinions regarding
the usage of technology in general and more specifically for monitoring their health. Additionally, some
of the results achieved from the iterative testing of the ICT4Life system are also presented.
With regard to the inclusion of technology in the daily lives of patients, it has been seen that patients'
priorities may differ from those of careers and professionals, so it is important to take all perspectives
into account when developing technological tools and making care plans (Miranda-Castillo, Woods, &
Orrell, 2013).
Patients identify technology as something useful, which allows them to use it for leisure, to increase
their freedom and independence (van Boekel, Wouters, Grimberg, van der Meer, & Luijkx, 2019). They
show interest in using technology, although they are less motivated by constant monitoring at home and
are concerned about incorporating light and sound warnings and camera-based technologies into their
daily lives (Suijkerbuijk, et al., 2019) (van Osch, et al., 2015). Another concern shown is the security of
storage of information collected by the technology (Kabacińska, et al., 2020).
Informal careers find that technology incorporated into their lives and the people they care for daily
lives provides them with increased peace of mind and relief from the burden of care. Similarly, formal
careers embrace the fact that technologies can ease the monitoring of people in need of care as well as
possibility of interactions with other stakeholders (van Boekel, Wouters, Grimberg, van der Meer, &
Luijkx, 2019).
Health professionals consider that technologies reduce their workload and allow them to devote more
attention to patients that require it. However, they believe that for technology to enrich rather than
weaken the patient-physician relationship, medical humanism must be in the centre of the design
thinking behind emerging technologies and software. Most importantly, considerable effort will be
needed to plan how technology improves the quality of human interactions rather than simply focusing
on efficiency, both among team members and with patients and their families (Warraich, Califf, &
Krumholz, 2018).
Families as informal careers give preference to patient safety rather than autonomy when they are
responsible for patients. When patients are under the responsibility of formal caregivers, they give
preference to patient autonomy rather than patient safety (Landau, Auslander, Werner, Shoval, &
Heinik, 2010).
One of the challenges in technological tools is to achieve a balance between safety for all users and
preserving their autonomy and privacy (Services, 2020).
Some of the results deriving from the research with end users of ICT4Life system (Parkinson’s patients,
Alzheimer’s or similar dementia, their caregivers and health care professionals), will be assessed by the
PROCare4Life consortium in order to check their suitability for this current innovation project.

Patients
► Very positive assessment of participating in the co-design process, given that most of the existing
technologies are lacking fine adjustment to their needs.
► Interfaces development together with end users (especially those with cognitive or movement
impairments) were critical for assuring the acceptance of the technology.
► Cultural differences affected the requisites and acceptance of the technology by patients.
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► Previous professional occupation and age correlated strongly with the capabilities to understand and
use the technology (having worked with computers correlated positively; higher age, correlated
negatively).
► Requested that the system might be turned on or off under their own premises, requesting a large,
easy to use button, to turn off the cameras at home.
► Patients using the prototypes considered that they felt empowered, less afraid/alone, and that the
ICT4Life system preventing them from calling to emergency services, going to hospital emergency
services or leaving their home, thus contributing to reducing costs for the Health care systems and
to improve the QoL of patients.

Caregivers
► Co-designed the alerts sent by the system that they receive in their cellular phones one of the most
valued features.
► Valued positively the training materials (videos, presentations, pdf documents) that were included in
the ICT4Life app, guiding them on how to better channel their support to the patients they took care
of.
► Considered that ICT4Life monitoring and alert system reduced their burden as caregivers, thus
increasing their QoL.

Healthcare professionals
► Healthcare professionals requested that the ICT4Life system provided short reports by demand that
included the main health indicators for each patient since the last medical consultation, such as use
of emergency services, falls, freezing events, alert events sent to caregivers.
► The system was considered especially useful by healthcare professionals to have objective data to
base their medical consultation.

2.4

Patient Engagement (PE)

According to the user-centred strategy explained above, end-user involvement constitutes an essential
goal of PROCare4Life, for both solution’s co-design and evaluation. Since PROCare4Life project
concerns health care field, it is worth highlighting also the relevance of Patient Engagement (PE).
The term “Patient Engagement” refers to the process of building the capacity of patients, families,
careers, as well as health care providers, to facilitate and support the active involvement of patients in
their own care, in order to enhance safety, quality, and people-centeredness of health care service
delivery. There are many definitions of patient engagement; some examples follow.
Definitions: “Patient engagement means involving patients as active participants in the processes.
Simply enrolling and following patients as passive research subjects in a clinical trial does not rise to
the level of patient engagement. Instead, patients should be treated “as valued and valuable partners
whose input, advice, and guidance is sought and implemented” throughout these processes.” (NHC,
2017).
“By “engagement in research,” we refer to the meaningful involvement of patients, caregivers,
clinicians, and other healthcare stakeholders throughout the research process—from topic selection
through design and conduct of research to dissemination of results.” (PCORI, What we mean by
engagement, 2015) (PCORI, Dissemination and implementation Toolkit, 2015).
“Patient engagement occurs when patients meaningfully and actively collaborate in the governance,
priority setting, and conduct of research, as well as in summarizing, distributing, sharing, and applying
its resulting knowledge (i.e., the process referred to as “knowledge translation”). It is of vital
importance as “engaging patients in health care research makes [investments in] research more
accountable and transparent, provides new insights that could lead to innovative discoveries, and
ensures that research is relevant to patients’ concerns. The international experience with engaging
citizens and patients in research has shown that involving them early in the design of studies, ideally
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as early as at the planning stage, leads to better results.” (Manafo, Petermann, Mason-Lai, & VandallWalker, 2018).
All the definitions of PE share an underlying theme: the facilitation and strengthening of the role of
those using services as co-producers of health, and health care policy and practice (Patient Engagement:
Technical Series on Safer Primary Care, 2016).
Patient engagement is a promising avenue in the area of health care education. As for the interventions
to engage patients in self primary care, what is primary important is improving communication and
educating both patients and health care providers to view health care as a partnership between the patient
and the provider. In this perspective, for PROCare4Life collecting information about the patient
experience and outcomes of care may be the starting point for engaging patients. Such information can
be collected through surveys, interviews or focus group discussions. Feedback about the patient
experience provides insight into patient needs, preferences and values, which can help to improve the
quality and safety of care system. Regarding the use of wearable sensors and apps, engaging patients in
monitoring and updating their medication or treatment plans has the potential to increase treatment
concordance, as well as enabling health care providers to review and intervene, if needed.
Health care providers and policy-makers need to create opportunities for engaging patients and their
families in a dialogue at all levels: in direct care at an individual level; in organizational governance and
systems design; and at the level of policy development and implementation through education, research,
regulation and standard setting. As already stated, meaningful and effective engagement begins with
empowering patients and health care providers. Patients need to have sufficient information about their
health conditions and about health care systems and processes so that they can be a knowledgeable
partner in decision making. Thus, it is important for health care providers and policy-makers to ensure
that patients and families have access to accurate, appropriate and up-to-date information and understand
how to use this information.
In 2018, the Patient Focused Medicines Development (PFMD) released a Patient Engagement Quality
Guidance (PEQG) that contained seven quality measures to assess projects to involve patients: shared
purpose, respect and accessibility, representativeness of stakeholders, roles and responsibilities, capacity
and capability for engagement, transparency in communication and documentation, and continuity and
sustainability.
The seven Quality Criteria (QC) was created to help keep in mind the importance of including PE in
projects. They also provide a commonly agreed set of basic principles that help standardize the levels
of PE, assess the quality of PE in any existing project and showcase the results and effect in a
standardized way.
Even when the relevance of each Quality Criteria may differ from project to project in PROCare4Life
we can follow it to get inspiration for new ways to involve patients, identifying and setting the PE goals
we want to reach to increase de quality of our activities.
In this respect, our methodology will put emphasis on two main aspects – the principle of co-creation
(which highlights collaboration and sharing) and including all stakeholders and their points of view to
make sure the outcomes represent those views (i.e. see focus groups). Through those processes we will
collect feedback of how effective PE practices are and outputs will be analysed and reviewed.
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3

Definition of PROCare4Life Indicators

In this section, specific indicators for PROCare4Life are proposed for both solution evaluation and
project evaluation. The solution is evaluated in terms of criteria defined in the previous section, while
the project is evaluated in terms of Quality of Experience (QoE) (e.g., improvement of quality of life,
feeling of safety, mental and physical condition, social participation, fall risk reduction, reduction of
anxiety).and Quality of Service (QoS) (e.g., maximizing working efficiency, decision making process,
time saved, adherence to service). This procedure highlights the User Experience perspective.
In paragraph 3.3 some evaluation tools that will be used during the pilot phases test and evaluation
cycles will be described.

3.1

Indicators for solution evaluation

From the depicted Figure 1, and following the TAM perspective, it is assumed that the perceived
usefulness and perceived ease of use of the PROCare4Life solution will influence the attitude, and so
the users’ intention (mediated by attitude) to use the platform. A direct influence of perceived
usefulness on the intention of use is also hypothesized, following the TAM. Another prediction is that
the perceived ease of use of the PROCare4Life solution will influence the perceived usefulness.
Thereby, it is predicted that the perceived ease of use influences the perceived usefulness, because the
‘easier a system is to use, the more useful it can be’ (Davis, 1989). From the perspective of the UTAUT
model, the user profile is seen as an external variable influencing both perceived usefulness and ease
of use. The user profile will keep the socio-demographics of the user into account, such as gender, age,
profession, health status, etc.
User profile

Completeness
Accuracy
Format

Perceived
information
quality

Information
satisfaction

Perceived
usefulness

Currency
User
performance

Attitude

Intention

Reliability
Flexibility
Integration

Perceived
system
quality

System
satisfaction

Perceived
ease of use

Accessibility
Timeliness
Figure 1 Integration of user acceptance (blue blocks), user satisfaction (green blocks) and user performance.

From the perspective of the user satisfaction studies, the information satisfaction and system satisfaction
are integrated. By doing so, the user satisfaction studies are linking up to the technology acceptance
model following (Wixom & Todd, 2005). Concretely, it means that a set of system or information
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characteristics (such as the reliability, accessibility, etc.), representing the overall system and
information quality can influence the satisfaction about the information and system, and in turn these
can shape the behavioural beliefs of usefulness and ease use, and ultimately the intention to use the
system. Within this process, another prediction is that the system satisfaction will influence the
information satisfaction. Last, from the perspective of user performance, the perceived system and
information quality will influence the user performance, as the better the system or information is well
perceived, the better one will complete a scenario task.
Satisfaction with the information produced by the system will influence the perceptions of usefulness,
i.e. the higher the overall satisfaction with the information, the more likely one will find that information
useful in enhancing work performance. Likewise, the more satisfied one is about the system; the more
likely one is to find the system easy to use. Consistent with TAM, it is also believed here that the system
satisfaction will influence information satisfaction. Being able to effectively interact with a system is a
precondition to obtain useful information from it.
Taking into account the state of the art presented, the following indicators will be measured for
PROCare4Life solution evaluation, administering to end-users dedicated questionnaires before and after
the pilots.
Variable

User
acceptance

User
satisfaction

User
performance

Measure

Definition

Attribute

Perceived ease of
use (PEOU)

The degree to which a person believes that
using a particular system would be free of
effort

---

Perceived
usefulness (PEU)

The degree to which a person believes that
using a particular system would enhance
his or her performance

---

Attitude (A)

The degree to which the visualization
tool/system causes a positive or negative
attitude to its use

---

Intention (I)

The degree to which the system does not
undermine the intention of its use

---

User profile (UI)

Demographics such as age, gender,
experience, etc.

---

Information
satisfaction (IS)

Satisfaction with the information produced
by the system

---

System satisfaction
(SS)

Satisfaction with the system and the
mechanics of interaction

---

Perceived
Information quality
(IQ)

The users’ perception about the quality of
information included in the system

Completeness
Accuracy
Format
Currency

Perceived
System quality
(SQ)

The users’ perception about the quality the
system itself and the way it delivers
information

Reliability
Flexibility
Integration
Accessibility
Timeliness

Usability
(User performance)

The degree to which users can successfully
accomplish a task, or set of tasks

Time on task
Errors on task
Task success

Table 3 Definition of solution evaluation measures.
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3.2

Indicators for project evaluation

So far, we are able to evaluate PROCare4Life project taking into account the utility perceived by the
users (i.e., acceptance), their satisfaction in using it and the degree of system usability. These three
concepts of acceptance, usability and satisfaction are suitable for the evaluation plan of a system.
However, they are not sufficient to promote the creation of a totally user-centred platform, rather the
broader concept of User Experience (UX) has to be introduced.
Defined by the International Organization for Standardization (ISO), UX is “person's perceptions and
responses resulting from the use and/or anticipated use of a product, system or service”. The ISO
definition states that user experience “includes all the users' emotions, beliefs, preferences, perceptions,
physical and psychological responses, behaviours and accomplishments that occur before, during and
after use. User experience is (also) a consequence of brand image, presentation, functionality, system
performance, interactive behaviour and assistive capabilities of the interactive system, the user's internal
and physical state resulting from prior experiences, attitudes, skills and personality, and the context of
use.”

User Acceptance

UX
User
Satisfaction

User
Performance
& Usability

Figure 2 Components of User Experience (UX).

Several methods can be utilized to quantify user experience. It is very important to consider the impact
on the users in terms of direct consequences (e.g., improvement of health conditions of patients,
maximized efficiency of health professionals’ work, improvement of communication between patients
and professionals). Figure 2 resumes all the components of UX.
The evaluation of PROCare4Life project from the UX prospective will be implemented through both
qualitative and quantitative criteria, as reported in the following table.
Indicator

Quality of Experience
(QoE – Qualitative
criteria)

Variable

Aim

Improvement the quality of life for
both senior users and their
caregivers

Promote and enable a better quality of life
and disease management through efficient
and effective communication means,
personalized recommendations and support
in extending active living.
Support caregivers by decreasing the
constant care load.

Improvement of the feeling of
safety

Reduce the stress in patients and in
caregivers, by feeling supervised but not
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guarded, and less stress because they have
more knowledge about the disease

Quality of Service
(QoS – Quantitative
Criteria)

Improvement of mental and
physical condition by following the
personalized recommendations

Provide effective personalized support and
the right information to patients in order to
promote their physical and mental wellbeing.

Improvement of social participation
(going out more, meeting others)

Stimulate the participation in leisure and
socialization activities through the
communication service.

Fall risk reduction

Decrease the number of accidental falls
suffered by patients preventing them by
recording near-falls, fear of falling and loss
of balance, in order to offer therapy
adjustments and personalized rehabilitation
plans.

Reducing anxiety and episodes of
depression

Build up the older people’s confidence of
living in their own houses by providing
them different services to allow the
communication either with their relatives or
caregivers at any time.

Maximized working efficiency for
health professionals

Reduce the burden for the health staff by
collecting all information related to the
patient and provide means to track and
integrate this information to be shared in the
health chain.

Better decision-making process for
the health specialists

Adapt the therapy to the specific user thanks
to real-time information and friendly
interface with comprehensive graphs on
patient’s disease evolution based on sensory
monitoring.

Time saved by professionals

Decrease the time dedicated to collect
information from patients.

Adherence to device

Promote the use of devises and apps making
them helpful, useful and appealing.

Table 4 Definition of project evaluation measures.

3.3

Qualitative and Quantitative Evaluation tools

After the description of the evaluation criteria for both solution and project, in this paragraph the tools
for the evaluation are reported. A distinction between qualitative and quantitative evaluation tools is
presented, with a highlight on clinical scales among the quantitative tools.
Further details about questionnaires and clinical scales are reported in the ANNEX.

3.3.1

Qualitative evaluation tools: focus groups, semi-structured interviews

Focus groups
The focus group methodology is a form of group interview supported by a facilitator that capitalizes on
communication between participants allowing them to share their impressions of, in this case, the
ProCare4life solution. Focus group discussions are moderated group discussions, with approximately 5
to 10 participants. In addition to the facilitator, another researcher participates in the focus group with
the specific aim of recording not only the content of the discussion, but also attitudes and interaction
modalities of the group’s members. The method is used for a qualitative evaluation approach to reveal
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opinions, needs and interests of the different stakeholders, though it may suffer from various group
processes (e.g., internal power relations, conformity). The discussion with participants usually takes
approximately one hour and collects information about their experiences, expectations and possible
barriers and problems that they might face when using the PROCare4Life solution (Third Pilot phase)
or part of this (First and Second Pilot phases). The focus group discussions will be audio recorded (for
which consent will be asked) and preferably transcribed.

Semi-structured interviews
Just like the focus groups, the interview method allows investigators to gain a deeper understanding of
meaningful themes, practices, and relationships from the interviewees’ own perspectives through the
collection of qualitative user-related information. It allows for a richer means to learn about possible
impacts, efficiency, barriers, etc. of each pilot. The set-up for the interviews is similar to the focus
groups’ setting. The interviews will last approximately thirty minutes. The interviews will be audio
recorded and preferably transcribed. The interviews will be semi-structured and will be conducted
following an interview guide. Questions will follow a similar structure and validation procedure as the
other methods used in this project (“D2.2 User requirements and PROCare4Life scenarios”).

3.3.2

Quantitative evaluation tools: questionnaires, logs and clinical scales

Questionnaires
Questionnaires will be used in all three Pilot phases to ask about user experience and acceptance. The
question structure will use in many cases the Likert scale, but also open questions can be found, as well
as ranking of items and so forth. The questionnaire has the advantage of scale, cross-sectional, quick
turn-around, and the data can be directly captured and stored using specific software (Qualtrics and
SPSS). There are, however, some important drawbacks in employing questionnaires such as coverage
error, low response rates and anonymity may be troubling sources of measurement errors. Another issue
is non-response error that may be caused by factors such as the interface or other technical problems of
the (survey) software. However, in conjunction with the data collected by other means informed
decisions can be made about e.g. the reliability of the results. The users in the third pilot will allow the
use of various analysis techniques – descriptive analysis, cluster analysis for example – to provide a
description of the data and to evaluate the quality and user acceptance of the project as a whole.

Logging
The goal of logs is to track user activities when using the PROCare4Life solution, especially, but not
only, in Home-set scenario (third Pilot Phase). Logs are necessary to provide appropriate insights into
user activity as well as for debugging and performance monitoring. More precisely, information can be
logged based on user-driven events (e.g. ‘User A uploaded dataset X”). These user events can be logged
via a set of web services, adopted or designed specifically for this purpose (and, in addition, by using
scenario-type questions in the questionnaire user behaviour can be tested and validated). The logged
information may include response time, alerts, deviation from behaviour patterns, errors experienced
while using the platform, frequency of used functions, etc. The log data will be analysed using statistical
tools such as descriptive statistics.

Clinical Scales and tests
Clinical scales and tests consist of evaluation tools to assess the patient’s condition, to quantify a specific
risk or an impairment and to verify a functionality. They provide a picture of patient health state,
allowing to track his/her clinical evolution, promptly highlighting a worsening or improvement. In this
way, it is possible to act and adapt therapy in a preventive way. Generally, clinical scales and tests are
administered to the patient by physiotherapists or physicians in a controlled environment like a
rehabilitation centre, hospital or researcher centre. In PROCare4Life, clinical scales and tests will
provide information about the user profile, and the symptoms and behaviour patterns related to the
specific disease. This clinical assessment on the one hand will support the adaptation and personalization
of the assistive integrated care platform and on the other hand will be used to measure the effects,
desirably benefits, of the system on the patient’s health.
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User Profile
Demographic data, Geriatric Depression Scale (GDS), Memory Complaint Scale (MCS), Clinical and
Patient Global Impression – Severity, Timed-Up-&-Go (TUG) normal and dual-task (manual,
cognitive), 10mWT, Barthel Index of ADL, Body Mass Index (BMI), Euro-QoL 5D,
Disease symptoms
Identify the user’s actions and movement patterns that correspond to neurodegenerative diseases. To
assess relevant symptoms evolution.
► Parkinson’s disease (e.g. freezing, festination, dyskinesia, on-off, sleep disorders).
► UPDRS
► Hoehn and Yahr
► PDQ-39
► MMSE
► Alzheimer’s disease (e.g. confusion episodes, wandering).
► MMSE
► Common symptoms in elderly experiencing frailty (e.g. loss of balance, fall down, medication
adherence, inactivity).
► FIM
to assess the motor and cognitive status
► FES-I
to assess risk and fear of falling
► TUG
to assess spatiotemporal parameters)
► SF36
to evaluate the quality of life
► QoL
to evaluate the quality of life
Behaviour patterns
Finding meaningful correlations about the person’s behaviour patterns.
► Daily patterns (e.g. times of leaving the house or visiting other areas in the house, meals, medication
times, types and level of completeness of physical exercises).
► Nightly patters (e.g. quality of sleep, toilet uses).
► Interaction patterns with the digital platform/app.
► Health indicators (i.e. heart rate, blood oxygenation level), emotional state and the input provided
by the disease symptoms analysis.

Page 22 of 52

ProCare4Life – D2.4 Evaluation strategy and Pilot deployment roadmap

4

Ethical consideration

A particular attention should be given to ethical considerations during the test phase (iterative testing
and validation phase). The whole process has been described in D2.1 Fundamental rights and legal
implications in relation to user monitoring. The main requirements regarding data protection have been
detailed in the following paragraphs.
Participation in PROCare4Life co-creation process will be on the bases of ethical considerations.

Informed consent
Four main elements ensure informed consent validity:
► Disclosure of information
► Capacity of the individual or representative to make a decision
► Comprehension of the information
► Voluntary nature of the decision

Participants
► They will be fully informed about the co-creation process, namely regarding its aims, framework
(Project PROCare4Life), organizations involved in it, how the information will be used, in order to
ensure that the participants are able to make an informed decision as whether they will participate
in or not. The informed consent must be declared in written form, dated and signed. In case a person
is not capable of giving consent, the legal representative of the person will declare the decision. In
case the care receiver has the legal status of diminished capacity, documents supporting this should
be filed (in copy) with the informed consent document. If a person has the legal status of diminished
capacity the information should be presented in a form adapted to the capacity limitations.

Voluntary participation
► Participation in the co-creation process is totally free without any form of coercion, and the
participants are free to withdraw their participation at any time, without any negative consequence.

Confidentiality
► Participations must be sure that any information capable of identifying them will not be made
available, and can only be accessed by the persons who are entitled to process the data. These
functions must be stated in the informed consent form.

Anonymity
► In the continuation of the previous consideration, and in order to protect the identity of the
participants, each participant will be attributed a code, with the personal data that can identify the
participants, only being accessible by the persons who are entitled to process the data and are stated
in the informed consent form. The data should be anonymized at the earliest possible time.

Principle of the relevance of the information
► Only information that is relevant for the aims of the co-creation process / project PROCare4Life will
be collected.
Researchers shall conduct the surveys and interview, as a part of PROCare4Life co-creation process in
compliance with the following ethical guidelines. The words used to talk about dementia can have a
significant impact on how people with dementia are viewed and treated in our community. The words
used in speech and in writing can influence others’ mood, self-esteem, and feelings of happiness or
depression. A casual misuse of words or the use of words with negative connotations when talking about
dementia in everyday conversations can have a profound impact on the person with dementia as well as
on their family and friends. It can also influence how others think about dementia and increase the
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likelihood of a person with dementia experiencing stigma or discrimination. Appropriate language used
by the researchers must be:
► Accurate
► Respectful
► Inclusive
► Empowering

► Non stigmatising
► Respecting individual preferences
terminology and contact form

of

It is important to know that ‘dementia’ describes a collection of symptoms that are caused by disorders
affecting the brain. It is not one specific disease. The following terms/phrases are preferred when talking
about dementia:
► Dementia
► Alzheimer’s disease and other forms of
dementia
► A form of dementia

► A type of dementia
► Symptoms of dementia
► A person/people with dementia
► A person/people living with dementia

The following terms/phrases should not be used:
► Dementing illness
► Demented (person)
► Affliction
► Senile dementia

► Senility
► Sufferer
► Victim

It is important the researchers realize not everyone will like to be referred to as a carer or caregiver. If
possible, ask what the person’s preference is before using this term. In this context the terms apply to
someone that is providing unpaid care to a person with dementia, which is different to a professional or
paid carer.
In communication, researchers should remember that while there are some symptoms of dementia that
will be experienced by most people to some degree, the nature and severity of symptoms can also be
very different for each person, and symptoms are likely to change over time. It is advised to describe
the symptom itself e.g. memory loss, change in mood or behaviour, word finding problems and describe
the impact it is having e.g. difficulty communicating.
In order to avoid confusion about what is the scope of the study, researchers should:
► Ensure that potential participants understand the performed cognitive abilities assessment tests are
used only as an inclusion criteria and are not in any case valid as a diagnostic tool;
► Ensure that the person understands that he or she does not have to take part in the PROCare4Life cocreation process in order to gain clarification about his/her cognitive health (e.g. if he or she already
has some concerns);
► Explain that what is currently being proposed is participation in the study which in some cases will
result in inclusion in PROCare4Life pilots;
► Ensure that the person understands that he or she can refuse to answer or stop participating in the
PROCare4Life co-creation process study at any time.
Researchers should try to ensure that the information resulting from the assessment of inclusion criteria
is not disclosed with the participants as it may result in some people experiencing unnecessary distress
(i.e. being upset about having a condition which they in fact don’t have). To avoid harm and to promote
wellbeing, researchers should be attentive to how participants make sense of information about cognitive
capabilities that is communicated throughout the PROCare4Life project so that it does not fuel existing
fears about dementia. To prevent unnecessary distress only experienced personnel should conduct the
informed consent conversations.
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5

PROCare4Life End-Users and Scenarios

In order to define the pilot procedures, all the end-users’ requirements and scenarios descriptions will
be provided in D2.2 “User requirements and PROCare4Life scenarios” related to Alzheimer’s Disease
(AD) and Parkinson’s Disease (PD) from patient monitoring information, patient and caregiver support
services and professional knowledge services that PROCare4Life solution will offer. The next
paragraphs briefly anticipates the main content from end-user’s requirements in relation to patients’
needs which are the base for supporting patients and personalize the service based on users’ key
personal, social, health-related and psychological factors that influence their daily life and inputs for
caregivers and professionals that care for them.
A brief description of the three scenarios (home-set, Rehabilitation centre, Day-Care centre) is also
provided.

5.1

End-Users’ Definitions

PROCare4Life is targeting three main groups of end users, as follows:

Patients
► Senior citizens and, especially, patients affected by PD, AD and other dementias, and suffering from
at least another chronic disease, such as diabetes, arthritis, osteoporosis, cardiovascular disorders.
PROCare4Life will offer support, through friendly digital tools for disease management,
exchanging relevant information and communication with professionals. For these users,
PROCare4Life will provide sensory monitoring focused on timely prevention of adverse events
associated to chronic diseases, as well as adapted recommendations and notifications for increasing
their awareness and facilitating active living. Moreover, the main characteristic facilitating a wide
adoption of the proposed solution is represented by the personalization aspect, which will increase
user satisfaction and will highlight the benefits of PROCare4Life.

Caregivers
► Carers have a central role in the care and support of people with PD, AD and other dementias,
especially if patients present other chronic diseases. PROCare4Life technology will support the
collaboration between the patient and the types of carers, providing dedicated technology for each
user in order to facilitate accessibility to medical content by designing the necessary tools for
targeting personalized cases.

Socio and Health Professionals
► Socio and health professionals involved in the patient's care are important to keep patients
autonomous for as long as possible and to help them to maintain an optimum quality of life.
Providing an integrated care tool to support professionals to follow the disease evolution,
communicate and coordinate with patients, caregivers, social services and more professionals and
developing decision support tools in an efficient way represent the main goals of PROCare4Life.

5.1.1

Patients Critical symptoms and situations

These symptoms and situations be allocated to four main categories, as follows:
► General health
► Problems related to the general health status of the patient, taking into account the presence
of possible co-morbidities (e.g., vision/hearing problems, incontinence, diabetes, arthritis)
► Difficulties in performing basic activities of daily living (BADLs, e.g. having meals) and
Instrumental activities of daily living (IADLs, e.g., preparing meals)
► Cognitive state
► Memory issues
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► Compromised cognitive abilities
► Motor conditions
► Altered gait patterns (e.g., abnormal spatio-temporal parameters, gait asymmetry)
► Gait-related problems (e.g., festination, dyskinesia, bradykinesia, freezing moments) (PD)
► Loss of balance, risk of falling
► Dream state
► Behaviour
► Apathy (AD)
► Inactivity and sedentary behaviour
► Wandering
► Sleeping problems (e.g., difficulty in sleeping, vivid dreams, nightmares) (AD)
► Extreme emotional state (e.g., aggressiveness, feeling anxious, nervous, sad) (AD)

Symptoms and situations

Definition

Gait patterns

Consist of locomotion and walking ability performed by patients
during his/her daily activity, with particular attention to:

1a

Walking patterns

Walking patterns

1b

Energy expenditure

Energy expenditure

1c

# of steps taken per day

Number of steps taken per day

1d

Spatio-temporal parameters

Spatio-temporal parameters of gait

Gait-related problems

Consist of abnormal patters during walking, specifically for
Parkinson’s Patients. Could be subdivided into:

1

2

Festination

Blocking, hesitancy and gait festination where steps become
progressively smaller and more rapid which may lead to loss of
balance and falls

2b

Dyskinesia

Abnormal, uncontrollable, repetitive, involuntary movements.
From minor tics (irritating) to full-body movements (disabling) Involuntary, complex, irregular movements that affect multiple
contiguous muscle groups, with variable duration

2c

Bradykinesia

2d

Freezing moment

2a

Slowness and progressively smaller movements (hypokinesia) as an
individual repeats a task (e.g. tapping index finger and thumb,
opening and closing first) multiple times in a row
A sudden but temporary, inability to move. It can happen at any
time, such as when walking (freezing gait) or when attempting to
rise from a seated position

3

Inactivity
Sedentary behaviour
Lack of movement

Consist of lack of movements considering the average time spent
sitting and the average time spent lying per day.

4

Loss of balance
Falls

Events in which patients experience falls or loss of balance (e.g., nº
of falls).

5

Types and level completeness
physical exercise
Movement evolution in
performance sessions

Effects of rehabilitation training taking into consideration the kind
of exercises involved and the movements requested

BADLs and IADLs

Consist of self-care tasks that include: functional mobility often
referred to as transferring (moving from one place to another while
performing activities). For most people, functional mobility is
measured as the ability to walk, get in and out of bed, and get into
and out of a chair; the broader definition above is useful for people
with different physical abilities who are still able to get around
independently.

6
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6a

Having meals

Having meals

6b

Having fluids

Having fluids

6c

Having medications

Having medications

7

Getting in/out of the house
Visiting regions in house

Consist of nº of times getting in/out the house or a single room

8

Wandering

Frequent, repetitious, temporally/spatially-disordered

9

Sleeping patterns

Analysis of sleeping and related activities.

10

Toilet uses
Overall night motion

Constipation, delayed gastric emptying, urinary urgency and
frequency

11

Cognitive abilities

Mild cognitive impairment or dementia, often initially affecting
attention, executive, and visuospatial functions

12

Emotional state

Aspects related to mood temperament, personality and motivation

Table 5 Definition of critical symptoms and situations for patient end-users.

5.2

Criteria for end-users’ selection

Description of inclusion criteria for end-users with description. In addition, for Pilot 3 inclusion and
exclusion criteria can be specified in the context of the different scenarios (Home set, Rehabilitation
centre and Day Care centre). Patients end-users will be presented also starting from critical symptoms
and situation specific for their conditions.

5.2.1

Patients

General inclusion criteria
► Willing to participate.
► Age requirement (over 65 years).
► Ability to correctly respond to the assessment protocol according to the clinician’s judgment.
► Intellectual capability (e.g. to understand and sign an informed consent).
► Ability to walk with or without assistance.
► Willingness to interact with the technological devices.
► Compliance with scenario settings (e.g., internet at home; smart phone).
► Willing and able to provide written informed consent to participate in the study.

General exclusion criteria
► Clinically significant and severe cognitive decline and/or intellectual disability that may compromise
their ability to use a mobile phone or other electronic devices.
► Life threatening co-existing disease with life expectancy.

For Parkinson’s disease (PD) subjects:
► Patients diagnosed with Parkinson’s disease according to MDS criteria.
► Hoehn and Yahr stages between II-IV (MED ON).

For Alzheimer’s disease (AD) or/and other dementia subjects:
► Clinical diagnosis of Alzheimer disease or other dementia.

Additional criteria will be:
► Home set scenario: Living at home with or without caregiver.
► Rehabilitation centre scenario: Enrolled in a rehabilitation program with or without caregiver.
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► Day care centre scenario: Being in the Day Care Centre program with caregiver.

5.2.2

Caregivers

Inclusion criteria:
► To be employed by a private company or directly by the patients to provide direct care and thus
support daily activities.
► To live with and/or take care of a relative (or other close relationship) affected by and/or Alzheimer’s
disease and/or other dementia.
► To provide logistic support to a family member or a close friend affected by and/or Alzheimer’s
disease and/or other dementia.
► Willing and able to provide written informed consent to participate in the study.

5.2.3

Socio and Health Professionals

To be able to consent and to be qualified and working in a medical area specialized in the care of
Parkinson’s disease and/or Alzheimer’s disease and/or another dementia.
► Neurologist.
► GP doctors.
► Nurses.
► Psychologists.
► Pharmacists.
► Physiotherapists.

5.3

► Speech therapists.
► Occupational therapists.
► Music therapists.
► Day care centre workers.
► Rehabilitation centre staff.
► Social workers

Scenarios

Home-set
A person's home is the house or flat he or she is living at. This also includes assisted living facilities.
The seniors can still be independent without support or they receive help from a caregiver (informal or
professional) who might live with them or comes to visit.
The primary goal is to monitor patients at home, measuring their general health condition (e.g.,
temperature, heart rate), asking about their perceived state and detecting their symptoms (e.g., gait
disturbances, falls). The acquisition of these data will enrich the patient’s perception on his/her own
condition, and will allow the comparison between the patient’s insight and the clinical and instrumental
data. Health professionals, from their perspective, will take advantage of all this information adapting
the prescribed therapy in a high personalized manner. In this way, the patient-doctor communication
will be improved, facilitating the patient’s engagement in his/her own health care process.
Possible situations are:
► Parkinson’s patient living at home with an emotional caregiver
► Parkinson’s patient living at home with an emotional and a professional caregiver
► Parkinson’s patient living at home independently without a caregiver
► Alzheimer’s patients (early stage) living independently at home with the support of a professional
caregiver
► Alzheimer’s patient (advanced stage) living at home with his emotional caregiver and a professional
caregiver
► Alzheimer’s patient living at home with an emotional caregiver
► Alzheimer’s patient living at home with the support of a professional caregiver
► Other chronic diseases

Rehabilitation centre
A rehabilitation centre is a controlled environment involving the patients in different kinds of activities,
under the support and/or supervision of a multidisciplinary team including neurologists, nurses,
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physiotherapists, speech therapists, occupational therapists, and neuropsychologists. Generally,
according to personal needs and difficulties, patients perform, in a dedicated room, motor training and
exercises connected to ADL, and cognitive exercises for memory and attention.
Three are the main purposes of PROCare4Life for this scenario. The first purpose is to provide objective
information to professionals, especially to the physiotherapist, to study the evolution, treatment
personalization and rehabilitation suggestions. A second aim is to check the communication between
professionals, patients and caregivers, especially exercises recommendations based on patient’s
movement skills evolution. The third and last purpose is to design a decision support tool taking into
account the patient’s personal and health condition.
Furthermore, this environment allows starting the testing process with an individual session before
group sessions and, consequently, more patients.
Patient (during individual session) will be evaluated with standardized scales by professionals.

Day care centre
In day care centre patients will do activities connected to ADL like at home, but it is controlled by
professionals (day care centre workers), who can provide further information and distinguish critical
issues. Additionally, there is the participation of caregivers to support patients. In a day centre, patients
have meals, are involved in therapeutic activities like music therapy or cognitive stimulations, and take
also part to recreational activities with other patients, promoting socialization.
The purposes are, on one side, to check the communication between professionals and the caregiver,
who does not live in the same house with the patient, and, on the other side, to monitor the patient’s
evolution. The final goal is to obtain a good coordinated care model between all involved actors.

5.3.1

Scenario distribution among Partners
Scenario

Partners

Home set

APM
CCP
CNS
UMF
UHB
WBW

Rehabilitation centre

APM
CCP
CNS
UHB

Day care centre

APM
CNS *
UMF
WBW

Table 6 Scenario distribution among Partners.

* In CNS, Day care centre is not present. CNS partner can use patients from the outpatients clinic who
come to CNS to have their rehabilitation sessions.
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6

Technical requirements

In the next lines an overview about the technical requirements for pilot deployment is presented. After
a general description of the whole system, the focus is on the low level subsystems, with a set of devices
specific for each scenario. Finally, table 6 links the patients’ activities to be monitored with the supposed
specific devices.

6.1

Overall picture of complete architecture

In PROCare4Life, the Low-Level subsystem is responsible for the data acquisition from different
sensors. It is the part of the low-level subsystem that gives input to the Abnormal Behaviour Detection
subsystem (ABD), as well as to the Multimodal Fusion (MF), which belongs to the high-level subsystem
of the system (further details will be presented in D2.3, released at M7). Furthermore, the low-level
subsystem can perform an initial analysis of the acquired data resulting in improved and/or higher-level
data for the abnormal behaviour detection module.
In contrast, the high-level subsystem is intended to include the main project platform and data
fusion/recommendations analysis using the electronic health record (EHR) and the data which come
from the low-level subsystem. All the interfaces and related services will be accessed using subsystem
platform.

Low Level Subsystem
(Django Server)
Abnormal Behaviour Detection

Summarization

To High
Level (API)

Database (MongoDB)

Sensors
preprocessing

Sensor 1

Sensor 2

Sensor 3

...

Sensor N

Figure 2 Overall picture of the low-level subsystem.

The server is responsible for orchestrating the whole framework between retrieving and delivering the
acquired data. For every selected sensor a socket is opened from running at a different thread. Thus, the
server is receiving data at the rate of each individual sensor. The data is preprocessed/stored depending
on the type of sensor in a Mongo Database.
Furthermore, the Abnormal Behaviour Detector module (ABD) is focused on analysing sensing
information to identify behaviour and inform any interested party (professionals, formal/informal
caregivers) about the patient situation.
The low-level subsystem is the direct interface between end users and PROCare4Life solution.
The low-level subsystem is, in fact, the input of the High-level subsystem which receives all the
summarizations of each patient, performs an analytic process and provides with meaningful information
to health professionals. Therefore, the High-level subsystem is the "bridge" between the platform and
the end-users.
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Examples of interactions end-users and PROCare4Life solution:
A senior shows signs of apathy over a long time interval.
The low-level subsystem will provide the platform with the capability of assessing on the real
deviations from the expected daily conduct of the person. Exploiting intelligent capabilities of an
indoors activity recognition methodology, employing ambient and camera sensors.

Parkinson patient needs to be controlled if he/she gets into a freezing state, or has fallen, in order to
help the patient or warn the caregivers
The low-level subsystem will provide the platform with the capability of assessing on the real
deviations from the previously parameterized behaviour. Indoors activity recognition methodology,
employing wearable and ambient sensors, communication system.

6.2

Low-Level subsystem

The involved components are:
► Posture-based sensor
► Environmental/ambient sensors
► Wearable sensors/Mobile phone

Definitions
Posture-based Sensor
► Posture-based Sensor is a device (cameras + software) able to detect bodies in the image using
learning and image processing algorithms providing up to 18 skeleton joints allocated at different
parts of the body (head, neck, arms, legs...). The sensor data will be used in many project activity
and behaviour detection functionalities. For example, Posture-based skeleton data, combined with
data acquired from other sensors, will be used in order to detect human motion. Additionally, this
device can also be employed in the loss of balance, and fall down detection.
Environmental/ambient sensors
► Ambient sensors are useful at detecting when the user is opening a door, such as the bathroom door
or the main entrance door. The analysis of the environmental sensors aims at building a personalized
user behaviour model and assessing deviations from the expected daily conduct of a person. In
addition, data collected is used to extract person trajectories in order to know the location of the
persons in bigger areas to perform analysis about different patterns in the person movements.
Wearable sensors/Mobile phone
► Combined with data acquired from other sensors, will be used in order to detect human motion.
Additionally, this device can also be employed in the loss of balance, and fall down detection.
► 3-axis accelerometer, optical heart rate monitor
► The newest commercial smartphones have embedded tools to calculate simple metrics related to
human motion detection. Other sensors can be used to extract environmental or locationing
measurements like the light sensor and the GPS.

6.2.1

Overview of sensors and functionalities
Symptoms and situations

1

Gait patterns

1a

Walking patterns

1b

Energy expenditure

Functionalities
Inertial sensors will allow collecting:
stride and step times, characterization of
gait, swing and stance phases.
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Inertial sensors allow to calculate energy
expenditure and qualify the intensity of
the movement.

Wearable
sensors/Mobile
phone

It can also be considered with gait pattern
and expenditure monitoring. Specifically:
Inertial sensors can be used to record
these events with long duration of
recordings and using existing algorithms
developed for this type of events.

Environmental/am
bient sensors
Posture based
sensors
Wearable
sensors/Mobile
phone

Inactivity
Sedentary behaviour
Lack of movement

Inertial sensors will allow collecting
information related inactivity or sedentary
behavioural.

Environmental/am
bient sensors
Wearable sensors

4

Loss of balance
Falls

Cameras and postural based sensors can
be used for loss of balance detection.
A combination of bracelets and cameras
could be suitable for fall detection

Posture based
sensors
Wearable sensors
Environmental/am
bient sensors

5

Types and level
completeness physical
exercise
Movement evolution in
performance sessions

The PROCare4Life solution will propose
some rehabilitation exercises or the
recommendation engine will take into
account the different profiles and will
recommend some exercises.

Wearable sensors
Environmental/am
bient sensors

6

BADLs and IADLs
The PROCare4Life solution will provide
reminders or other functionalities on the
app/web platform.

ND

1c

# of steps taken per day

1d

Spatio-temporal parameters

2

Gait-related problems

2a

Festination

2b

Dyskinesia

2c

Bradykinesia

2d

Freezing moment

3

6a

Having meals

6b

Having fluids

6c

Having medications

7

Getting in/out of the house
Visiting regions in house

Detection of patient mobility

Environmental/am
bient sensors
Wearable sensors

8

Wandering

The proposed solution will monitored
wandering indoors.

Environmental/am
bient sensors
Wearable sensors

9

Sleeping patterns

The proposed solution will detect
abnormal behaviour during sleep

Wearable sensors

10

Toilet uses
Overall night motion

The proposed solution will detect the
frequency and period of the day/night of
the usage of the toilet

Environmental/am
bient sensors
Wearable sensors

11

Cognitive abilities

The PROCare4Life solution will propose
some cognitive games or the
recommendation engine will take into
account the different profiles and will
recommend some exercises.

No sensors
involved

12

Emotional state

Emotional states will be provided by
patients or caregivers in the app/platform

No sensors
involved

13

Use of PROCare4Life
system

Interaction patterns with digital
platform/app for the caring process

ND

Table 7 Functionalities of the sub-system and the associated sub-modules. ND: Not defined.
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7

Pilots’ guidelines and roadmap

Taking into account the user’s own characteristics, diseases, personal situation, scenario and previous
use of technology, the deployment will be done in 3 phases starting from a minimum level deployment
to finish with the all system in the last phase of the pilot. In every phase the number of users will be
increased in order to validate our solution. The solution evaluation will be carried out during pilot
phases, defined in PROCare4Life’s DOW (Description of Work) as:
► First pilot phase (Task 6.1), will involve the use of the adapted integrated care platform and the
patient’s app, having the goal to collect user needs and requirements and align them with the
technological developments and involving 400 users (320 patients, 48 professionals and 32
caregivers).
► Second pilot phase (Task 6.2), partly overlapping with the first phase, in order to warrant a smooth
transition, involves the modular use of the PROCare4Life solution, consisting of deploying and
testing various configurations, wearable devices and system set-ups and involving 500 users (400
patients, 60 professionals, and 40 caregivers).
► The third pilot test (Task 6.3) will focus on the final system deployment, accomplished with the large
field trial of the complete PROCare4Life integrated care solution, tested by medical professionals,
patients and caregivers with approx. 1500 subjects in total.
In order to face the difficulties arising from the impact of ongoing COVID-19 pandemic on healthcare
centres (both in terms of patient recruitment and procedure to access at rehabilitation centres facilities),
despite the DoW proposal, the PROCare4Life consortium will plan small changes (mitigation measure)
to reduce the related risk.
The proposal is to postpone the pilots’ planning without producing substantial impact on the ending date
of the third pilot phase and consequently on the project with respect to the DoW. Specifically a delay of
four months for the start of pilot 1 and of two months for pilot 2.
A suitable new timeline could be:
► First pilot phase (Task 6.1): M10-M18 (instead of M6-M16)
► Second pilot phase (Task 6.2): M14-M25 (instead of M12-M25)
► The third pilot phase (Task 6.3): M16-M35 (no changes)
In this section, for all three pilots, the aim of the testing and validation process and the users’ evaluation
tools will be set. Then, the executive process including modalities of users’ recruitment, preparation of
materials (user and researcher workbook), users’ feedback collection and data analysis, will be defined.

7.1

First pilot phase – test with early developed components

The validation phase of the PROCare4Life system will start with a first set of tests corresponding to
tasks T6.1 and T7.1. The goal is to collect user needs and requirements and align them with the
technological developments.
The first pilot phase will be focused on technological components (prototypes) feasibility. Nevertheless,
clinical data will be collected with the aim of characterizing the end-users samples
This testing phase will allow placing the users in the centre of the creation process of the system and
will ensure that developed technology corresponds to the real users’ needs and requirements as collected
in D2.2. This way the usability of the system will be safeguarded at each stage of the technical
development process. It will also increase users’ acceptance of the solution.
All the data gathered during the testing phase of T6.1 will be collected in D6.1 and will be continuously
updated until the elaboration of the solution ready for second and third pilot trials.
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The iterative phase will focus on testing the early development of the PROCare4Life solution. It will
start in as soon as the developed prototypes involving the integrated care platform customized for the
user’s app, providing a limited set of functionalities (rehabilitation, cognitive exercises, communication
or advice functionalities) will be ready.
Short iterative testing cycles will start to evaluate the usability and users preferences of different
components of the PROCare4Life solution. This phase is not aimed to test the integrated version of the
PROCare4Life system (this will be done during the Third Pilot Phase), but it will rather focus on testing
different components of the system according to their delivery.
Individual interviews with the end-users will be run to collect an accurate feedback regarding the
functional prototypes tested. In addition success rate of the task achievement will be collected. The
results of these interviews will be communicated to the technical partners in order to orient the
development of a final solution ready for the next Pilot Phases (T6.2 and T6.3).

7.2

Second pilot phase – test with modular components

The second pilot phase will focus on deploying and testing the PROCare4Life solution, in a modular
manner, including different set-ups and configurations (integrated care platform, patient’s/caregiver app,
wearable and other sensors based monitoring, Smart TV).
In this phase the technical prerequisites for the final platform deployment will be defined taking into
account end-users’ experience. It will collect user feedback, contributing to the technological
adaptations according to the formulated requests and requirements. The main result of this phase consists
in assessing the suitability and benefits of partial PROCare4Life components in relation to the needs of
end-users. The results will be documented in the updated version of D6.1.
As in the previous phase, also in this phase individual interviews with the end-users will be run to collect
an accurate feedback regarding the modules of PROCare4Life solution tested. In addition, success rate
of the task achievement will be collected. The results of these interviews will be communicated to the
technical partners in order to orient the development of a final solution ready for the last Pilot Phase
(T6.3).
As already stated, the second pilot phase will be focused on technological components solution
developed as in modular manner. Clinical data will be collected with the aim to characterize the endusers samples and to collect basilar aspects as, for example, loss of balance or falls.

7.3

Third pilot phase phases – test with the complete
PROCare4Life solution

The third pilot phase corresponds to deploying the complete PROCare4Life solution, involving all the
low and high-level components and updated according to the feedback received in the previous phases.
Final system deployment, accomplished with the large field trial of the complete PROCare4Life
integrated care solution, will be tested by medical professionals, patients and caregivers.
The evaluation will consist of a focused trial session taking into account patients with neurodegenerative
diseases, their comorbidities (in particular diabetes and arthritis), their clinical, functional and social
status, therapies and related side effects, the different modules and services provided through the
platform (i.e., app, Smart TV, and sensors) and the several pilots’ sites.
It is important to underline that we are considering neurodegenerative diseases, so, at least one year is
necessary, from the medical and therapeutic point of view, to evaluate any kind of changes. For this
reason, the minimum period for the pilots with the whole system will be 15 months, in order to be able
to monitor changes in technology.
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This phase will include tools for more specific clinical evaluations in order to constantly monitor the
users’ status. Additional questionnaires to assess patient engagement will be administered to patients.
Specific use cases for the partners involved in the proposal, already identified since project preparation,
will be implemented: home-set, rehabilitation centre and day care centre.

7.3.1

End-users’ interaction with PROCare4Life solution

Patients
Regarding patients, the interaction with PROCare4Life will be assessed, specifically:
► When, how and what they use in every device
► As the PROCare4Life system could be intrusive in their life
► Alerts and its utility
► Devices they prefer to use

Caregivers
Regarding caregivers, the interaction with PROCare4Life will be assessed, specifically:
► Time to fill in the items
► Time to look for the information
► Alerts and its utility
► Devices they prefer to use
► Items to use in every device
► When, how and what they use in every device
As far as possible, items regarding time measurements will be recorded by the own system

Health professionals
Taking in account health professionals the interaction with PROCare4Life system will be assessed:
► Time to record patient’s data
► Time to record patient’s evolution,
► Alerts and its utility to manage the working day
► As the PROCare4Life system could be intrusive in their work
When several devices are provided, we need to monitor what is more used and for what task. As far as
possible, items regarding time measurements will be recorded by the own system.

7.3.2

Patients’ Symptoms and Situations tracked

Home-set
► Basic activities of daily living (BADLs)
► Instrumental activities of daily living (IADLs)
► Gait patterns (walking patterns and energy expenditure)
► Gait-related problems
► Inactivity-Sedentary behaviour-Lack of movement
► Loss of balance – Falls
► Getting in/out of the house – Visiting regions in house
► Wandering
► Sleeping patterns
► Toilet uses – overall night motion
► Cognitive abilities
► Emotional state
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Rehabilitation centre
► Basic activities of daily living (BADLs)
► Instrumental activities of daily living (IADLs)
► Gait patterns (walking patterns and energy expenditure)
► Gait-related problems
► Inactivity-Sedentary behaviour-Lack of movement
► Loss of balance – Falls
► Types and level completeness physical exercise – Movement evolution in performance sessions

Day care centre
► Basic activities of daily living (BADLs)
► Instrumental activities of daily living (IADLs)
► Gait patterns (walking patterns and energy expenditure)
► Gait-related problems
► Loss of balance – Falls
► Types and level completeness physical exercise – Movement evolution in performance sessions
(maybe in a reduced way compared to Rehabilitation Centre)
► Wandering

7.3.3

Overview of symptoms and situations among end-users, scenario, and
end-users organization
Symptoms and situations

1

End-User Involved

Scenario

Partners

Gait patterns
1a

Walking patterns

1b

Energy expenditure

1c

# of steps taken per day

1d

Spatio-temporal parameters

2

Parkinson’s patient
Dementia patient

Home set
Rehabilitation centre
Day care centre

APM
CCP
UMF
WBW

Parkinson’s patient

Home set
Rehabilitation centre
Day care centre

APM
UMF

Gait-related problems
2a

Festination

2b

Dyskinesia

2c

Bradykinesia

2d

Freezing moment

3

Inactivity
Sedentary behaviour
Lack of movement

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Home set

APM
UMF

4

Loss of balance
Falls

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Home set
Rehabilitation centre
Day Care centre

APM
CCP
UMF
WBW

5

Types and level completeness
physical exercise
Movement evolution in
performance sessions

Parkinson’s patient
Alzheimer’s patient

Rehabilitation centre
Day Care centre

APM
CCP
UMF
WBW

6

BADLs and IADLs

Parkinson’s patient
Alzheimer’s patient

Day Care centre

ALL

6a

Having meals

6b

Having fluids
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6c

Having medications
Getting in/out of the house
Visiting regions in house

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Home set

APM
UMF
WBW

Wandering

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Day care centre
Home set

APM
UMF
WBW

9

Sleeping patterns

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Home set

APM
UMF

10

Toilet uses
Overall night motion

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Home set

APM
UMF

11

Cognitive abilities

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Home set
Rehabilitation centre
Day Care centre

APM

12

Emotional state

Parkinson’s patient
Alzheimer’s patient
Dementia patient

Home set
Rehabilitation centre
Day Care centre

APM

Use of PROCare4Life system

Parkinson’s patient
Alzheimer’s patient
Dementia patient
Caregivers
Health professionals

Home set
Day care centre
Rehabilitation centre

ALL

7

8

13

Table 8 Overview of activities among end-users, scenario, and end-users organization.

7.4

Pilots’ Methodology

7.4.1

General procedures

Recruitment
The clinical Partners will recruit the different end-users according to their specificities as described in
Section 5. In order to recruit relevant users, partners will use their usual communication channels and
their local patients’ networks and associations.

Preparing the spaces
PROCare4Life will provide three different scenarios according to the patients’ pathways (home, daycare centre and rehabilitation centre/rooms). The project will seek concrete measurements by employing
pre and post-piloting assessment of indicators, with the involvement of different care stakeholders,
ranging from caregivers, social workers, patients, health professionals and support staff dealing with
clerical information.
It will involve the dedicated contribution from end-user entities in PROCare4Life to analyse the
available technologies, as well as to further collect needs and requirements of each specific category of
end-users in terms of services solution characteristics, interface and contents as well as current fields of
interaction among the involved actors in the pilot countries. And all these will take place in dedicated
spaces within each entity.
Different spaces (near between them) have to be prepared:
► Lab with sensors deployed by Tech partner, when testing them
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► Room with table and seats, with the app and/or web for professionals
► Spaces to interview patients and caregivers separately. Both interviews will be recorded (preferably
audio recorder)
► At least one camera will be required for video recording the interaction with the technology of the
participants

Preparation of the Material
User workbook including:
► Presentation of the project
► Informed consent
► General questionnaires: To be filled in after performed the test using the device
► Specific questionnaires: To be determined for prototype/solution’s usability
Researcher workbook:
► Tasks to perform: Developed according to the functionalities available. Users will be asked to
perform some previously defined tasks to measure the usability and success rate of the prototype

Example: The researcher receives the subject participant and, after welcome, starts to present the
project and the purpose of the study. Then, details about the study procedures and the user
involvement are provided. The researcher ensures the participant about the lack of any risks in
performing the requested task and the protection of collected data using anonymity procedures. The
participant is requested to give his/her spontaneous and voluntary agreement to participate signing a
consent form. After this preliminary phase, the testing phase begins. A component of PROCare4Life
solution is selected to be tested by the participant in a particular task. After the testing, user’s
impressions about the performed experiment and the usability of the device are collected by
researcher.
Order of the interaction with participants:
► Information sheet (signature)
► Informed consents for data and image recording (signed)
► Entry interview to determine individual baseline
► Quality of life surveys
► Interaction with PROCare4Life functionalities/devices by disease and scenario
► Exposure to lab with sensors (if applies)
► Assessment of technology by participants

Interviews/questionnaires/focus group
In order to collect feedback from the users after performing the tasks, interviews and or questionnaires
will be run by each end-users’ partners.
Session will be conducted as follows:
► Performing the settled tasks previously defined by the end-users’ organization under Technical
partners advice
► The end-user fill in the questionnaires to collected user feedback
► Conducting the interview according to the set of questions previously created
► Conducting focus group with health professionals

Data Collection
► The experimenters will gather both qualitative data (interviews, focus group), and quantitative data
(questionnaires).
► In each end-users’ organization premises a team of investigators will run the sessions. The main
researcher will be the one directly asking the questions and conducting the session (making sure that
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the user is performing the tasks and not being frustrated if the technology is failing). The main
researcher should be assisted by someone taking notes and paying attention to non-verbal
communication. Additional persons should complete the team by taking pictures or filming the
session. The whole session should be voice recorded not to miss any feedback.
► The results of the general questionnaire will be gathered in a local file and collected and shared in
common file in order to help the research team from the end-users’ organizations to have a concrete
view of the numbers gathered and to establish statistics.
► The success rate of the task achievement will be calculated by each partner and gathered in a file to
have comparable data (see above User Performance – Task success).
► The amount of time to complete a task should be also reported as well as any comment or suggestion
the user may indicate (see above User Performance – Time on task).
► The results of the collective interviews should be transcribed word by word.
► The results of the survey forms to measure users’ acceptance will be entered in a file in order to be
compared with the other end-users’ countries’ results.
Consideration when interacting with the technology
• Let participants to freely use the technology. Pay attention to the time it takes for them to find
their way and eventual difficulties, but don't forget to reassure them in the process and offering
the support of the researchers if needed. Do not do it for them!
• Identify the “routes” they take when using the technology.
• Ask them their free first impression on the technology and gather all their comments or
suggestions all over the testing process.
• Ask them if they understand it and if they know how to use PROCare4Life technology.
• Ask them to perform concrete tasks, like entering their personal information, including a new
professional or caregiver, or a medical appointment in the calendar. Receive input on what to
keep and what to improve.
• Make sure that their walkthrough includes all the relevant screens to be tested.
• Pay special attention to accessibility aspects: can they use it? What has to be adapted or improved
regarding accessibility?
• Go beyond usability dimensions and ask for improvement suggestions in general. Try not to
influence the participants when they offer their sincere opinions. Repeated opinions requests
might useful to identify the real needs and opinions of the end users. New opinions can lead to
innovation. They are thus all important for us.

Data Analysis
► The results will be transmitted after each session to technical partners in order to give them a clear
view on the component to improve for the next session.
► The results will be gathered and analysed in an updated version of “D6.1 User Iterative Feedback”.

7.4.2

Home set

This scenario will run in all involved end-users’ partners (APM, CNS, CCP, UHB, UMF, WBW).
The evaluations will be organized in three steps:
► The first one at the very beginning of the tests phases (after the installation of the pilot site and before
the start of the pilots) when also a intention of use questionnaire will be completed by the patients
and caregivers involved (logistical, emotional or/and professional),
► The second one during the tests,
► The last one at the end of the tests when the intention of use will be handed again to the involved
users.
This second intention of use questionnaire will allow measuring the satisfaction rate compared to the
first one. With this scenario, regular contact will be maintained by weekly phone calls with the user in
order to reduce the work of the users at home and to keep the relations between the user and the research
team as human as possible.
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The research team will elaborate a questionnaire that will match the survey elaborated for day care
centre/rehabilitation centre. At the very beginning of the first session (before the interview), the involved
end-users’ partners teams will make sure that all the participants have been informed about the project
outcomes and the modalities of their participation. An informed consent will be signed by all participants
in the pilot phase.

7.4.3

Rehabilitation centre

Physiotherapists use standardized scales in order to evaluate the patient, the affectation level, and the
evolution and to establish personalized objectives for the sessions. Therapeutically, time is a necessary
requirement in order to see a patient’s evolution regarding movement requirements.
For this scenario a double methodology (quantitative and qualitative) will be used. An informed consent
will be signed by all participants in the pilot phase.
Some indicators, such as time and number of trigger events will be provided by the system. The
quantitative aspects of the research will be therefore automatically allowing the research team to
measure and analyse the indicators.
In order to monitor human aspect of the tests, direct interaction with the users is necessary, for this aim
the research team will run interviews with patients and medical staff.
The interviews will be organized in three phases:
► The first one at the very beginning of the tests (after the installation of the pilot site and before the
start of the pilots) when also a intention of use questionnaire will be completed by the staff
► The second one during the tests (three months after the launch of the pilots)
► The last one at the end of the tests when the intention of use questionnaire will be handed again to
the staff
The use of questionnaire will allow measuring the satisfaction rate compared to the first one. During the
whole duration of the pilot tests, the end-users will be asked once a month to complete a survey that will
be developed by the end-users organisations involved in the pilot phase. It will allow the team to collect
regular feedback on the experience and have a constant link with the field.
If needed, the rehabilitation centre’s staff will help the patients to fill in the survey.
End-users’ partners involved in these activities (APM, CNS, CCP and UHB) will rely on the health
professionals to have a regular and reliable feedback on the system.

7.4.4

Day care centre

Also, in the day care centre the end-users’ partners will adopt a quantitative and qualitative
methodology. This will allow the research teams to measure user acceptance of the devices in a
collective space.
On one hand, some indicators, such as time and number of trigger events will be provided by the system.
The quantitative aspects of the research will be therefore automatically allowing the research team to
measure and analyse the indicators.
However, to consider the qualitative aspect of the research, the team will run interviews with patients
and day care centre workers.
The interviews will be organized in three phases: the first one at the very beginning of the tests (after
the installation of the pilot site and before the start of the pilots) when also a intention of use
questionnaire will be completed by the staff, the second one during the tests (four weeks after the launch
of the pilots) and the last one at the end of the tests when the intention of use will be handed again to
the staff. This second intention of use questionnaire will allow measuring the satisfaction rate compared
to the first one. In order to keep constant contact with the field trial, the users (all categories) will have
to fill in a survey on a weekly basis. This survey will be developed according to the information needed
by the consortium by the end-users’ organisations. At the very beginning of the first session (before the
interview), the involved end-users’ partners teams (APM, CNS, UMF and WBW) will make sure that
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all the participants have been informed about the project outcomes and the modalities of their
participation. An informed consent will be signed by all participants in the pilot phase.
The involved partners will adopt a user observation methodology to gather data. Once every two weeks
the teams will organize observation sessions during half day to witness the interaction between the users
and the system. After these sessions, meeting will be organized with medical staff and social workers in
order to discuss technical issues and usability questions.

7.5

First Pilot’s solution evaluation

In the first pilot phase patients and caregivers will be involved in a user-centred iterative design in
order to evaluate the proposed technological prototypes in respect to their reliability and acceptability.
A clinical assessment of patients’ condition will be necessary to define their needs and requirements.
The measures for solution evaluation are reported in Table 9.
Variable

User
acceptance

User
performance

Measure

Target

End Users

Tool

Perceived ease of
use (PEOU)

ProCare4life prototypes are ease to
use for user

Patient
Caregiver

Interview
Questionnaires

Perceived
usefulness (PEU)

ProCare4life prototypes are useful for
user

Patient
Caregiver

Interview
Questionnaires

Attitude (A)

The visualization tool/system causes
a positive or negative attitude to use
ProCare4life prototypes

Patient
Caregiver

Interview
Questionnaires

Intention (I)

ProCare4life prototypes do not
undermine the intention of its use

Patient
Caregiver

Interview
Questionnaires

User profile (UI)

Demographics such as age, gender,
experience, etc.

Patient
Caregiver

Interview
Clinical Scale

Usability
(User performance)

ProCare4life prototypes successfully
accomplish the defined task

Patient
Caregiver

Focus Group
Interview
Questionnaires

Table 9 Solution evaluation indicators for First Pilot phase.

7.6

Second and Third Pilot’s solution evaluation

In the second pilot phases patients, caregivers and healthcare professionals will be all involved in
assessing the suitability and benefits of partial PROCare4Life components in relation to their
acceptability, usability and satisfaction.
In the third pilot phases all end-users will be involved in evaluation of the complete PROCare4Life
integrated care system in relation to their acceptability, usability and satisfaction.
A clinical assessment of patients’ condition will be necessary, in both phases, to define their needs and
requirements.
The measures for solution evaluation are reported in Table 10.
Variable
User
acceptance

Measure
Perceived ease
of use (PEOU)

Target
ProCare4life solution is ease to use for
user
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User
satisfaction

User
performance

Perceived
usefulness
(PEU)

ProCare4life solution is useful for user

Patient
Caregiver

Interview
Questionnaires

Attitude (A)

The visualization tool/system causes a
positive or negative attitude to use
ProCare4life solution

Patient
Caregiver

Interview
Questionnaires

Intention (I)

ProCare4life solution does not undermine
the intention of its use

Patient
Caregiver

Interview
Questionnaires

User profile
(UI)

Demographics such as age, gender,
experience, etc.

Patient
Caregiver

Interview
Clinical Scale

Information
satisfaction
(IS)

ProCare4life solution is suitable to provide
adequate information

ALL

Focus Group
Questionnaires

System
satisfaction
(SS)

ProCare4life solution has a good level of
interaction

ALL

Focus Group
Questionnaires

Perceived
Information
quality (IQ)

Quality of information of ProCare4life
solution is appreciated by users

ALL

Focus Group
Questionnaires

Perceived
System quality
(SQ)

Quality of ProCare4life solution is
appreciated by users

ALL

Focus Group
Questionnaires

Usability
(User
performance)

ProCare4life solution successfully
accomplish the defined task

ALL

Focus Group
Interview
Questionnaires

Table 10 Solution evaluation indicators for Second and Third Pilot phases.

7.7

Pilots’ Timetables

First Pilot phase
Month

Activities

M10

Release of first prototypes

M10

Ethical and legal documentation

M11-13

Iterative testing phase

M11-13

Interviews and surveys with patients and caregivers + first intention of use questionnaire

M14-16

Interviews and surveys with patients and caregivers + second intention of use questionnaire

M17-18

Gathering and analysis of the data
Table 11 Timetable of First Pilot Phase.
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Second Pilot phase
Month

Activities

M14

Release of first version of the modular components

M14

Ethical and legal documentation

M15-18

Testing phase

M15-18

Interviews and surveys with patients, caregivers and health professionals + first intention of
use questionnaire

M19

Release of second version of the modular components

M20-23

Testing phase

M20-23

Interviews and surveys with patients, caregivers and health professionals + second
intention of use questionnaire

M24-25

Gathering and analysis of the data
Table 12 Timetable of Second Pilot Phase.

Third Pilot phase
Month

Activities

M16

Installation of the pilot site

M16

Ethical and legal documentation

M17-32
M17
M17-32
M32
M33-35

Baseline interviews and surveys with patients, caregivers and health professionals + first
intention of use questionnaire + clinical assessment
Launch of the pilot phases – large scale study
Interviews and surveys with patients, caregivers and health professionals
End of the pilot
Gathering and analysis of the data
Table 13 Timetable of Third Pilot Phase.
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PROCare4Life project evaluation

The indicators for the evaluation of the whole PROCare4Life projects in the three different scenarios
related to the Third pilot Phase are described below. According to the User Experience (UX) perspective
explained in Section 3, the indicators of Quality of Experience and Quality of Service are specified.
Then, all the indicators and the tools for the evaluation procedures are collected.

Variable

Quality of
Experience (QoE –
Qualitative criteria)

Quality of Service
(QoS – Quantitative
Criteria)

Patient Engagement
(PE)

Measure

Target

End Users

Tool

Improvement of quality
of life

> 15%

Patients
Caregivers

SF36 and EuroQoL-5D

Improve the feeling of
safety

>15%

Patients
Caregivers

Questionnaires

Improvement of mental
and physical condition
by following the
personalized
recommendations

ND

Patients

Questionnaires
Interviews

Improvement of social
participation (going out
more, meeting others)

ND

Patients

Questionnaires
Interviews

Fall risk reduction

>10%

Patients

FES-I questionnaire

Reducing anxiety and
episodes of depression

ND

Patients

Questionnaires
Interviews

Maximized working
efficiency for health
professionals

>20%

Health
professionals

Interviews

Better decision-making
process for the health
specialists

ND

Health
professionals

Through informed reports
and adapted medication to
the user’s disease evolution

Time saved by
professionals

> 20%

Health
professionals

Interviews

Adherence to device

>15%

All users

Measured as the number of
times the end users use the
wearable and the apps and
the curve of adherence

Active participation of
patient in his/her
healthcare path

ND

Patients

Questionnaires

Table 14 Project evaluation indicators for ProCare4life project.

Page 44 of 52

ProCare4Life – D2.4 Evaluation strategy and Pilot deployment roadmap

9

Key Performance Indicators (KPIs)

In order to measure the achievement of the objectives relating to the testing phase, a list of KPIs has
been included here below. This table refers to the general table of KPIs defined by the PROCare4Life
consortium.
The following table gives an overview of the KPIs relating to WP6-7.
KPI

Description

WP involved

KPI1

Test the provided solution in different settings, environments and
countries according to the description of use-cases (>5)

WP6

KPI12

Improved personalization of the interaction compared to current
practices in the PROCare4Life field (>10%, measured before and after
the pilots, using questionnaires addressed to the final users)

WP6

KPI14

Perception of patient empowerment (>5% compared to current
perception, measured in the pilot studies)

WP6

KPI20

Reducing the insecurity feeling due to uncertainty and lack of
information about the experienced disease (>15%, measured using
questionnaires before and after experimental pilots)

WP6

KPI21

Number of pilots running in different scenarios with different social
groups > 5

WP6-7

KPI22.1

Improvement of 15% on SF36 and QoL for patients

WP6-7

KPI22.2

Improvement of 15% on SF36 and QoL for caregivers

WP6-7

KPI23

Improvement of 10% on FES-I

WP6-7

KPI25

Increasing the feeling of autonomy by caregivers and patients (>15%,
measured using questionnaires before and after experimental pilots)

WP6

KPI26

Decreasing the time to collect information by socio-health professionals
(>20%)

WP6-7

KPI27

Adherence of devices and apps: Number of times that end users use the
wearables and the apps and the curve of adherence compared to the
control group (>15%)

WP6

Table 15 Overview of the KPIs related to WP6 and WP7.
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Conclusions

In this deliverable, a comprehensive testing and assessment plan has been developed. The plan includes
the user selection procedure according to inclusion and exclusion criteria, scenarios, methods, time plan,
ethical considerations, with identified roles, the number of iterations and actions identified. Indicators
to be considered in order to evaluate the system, from the usability point of view, and its impact on
users’ quality of life have been included.
The final outcome of D2.4 is a clearly formulated evaluation strategy, helping the users considering how
the PROCare4life platform has the potential to support patients with neurological and other chronic
conditions (Real life pilot in WP6).
This deliverable has described the piloting and evaluation procedure to be adopted for the PROCare4Life
project. Line guides about the ethical terms, the user selection procedure, the involved scenarios, the
three pilots’ purposes and the technical requirements are deployed.
Great attention is given to the evaluation strategy based on user-centred methodology. Indicators to
assess the technology from the usability point of view and its effects on end-users quality of life will be
adopted in the pilot phases in order to validate the proposed solution and complete project.
Results of the pilots will be gathered and analysed in deliverables D6.1 (regarding iterative testing
phases), D6.2 (regarding modular components testing phases) and D6.3 (regarding the whole platform
testing phases). The whole process will constantly rely on the users’ feedback though interviews, focus
groups and surveys, promoting the realization of a platform tailored on their needs.
All this procedure will permit to design a solution able to support patients with neurological and other
chronic conditions that is accepted by its end-users, increasing also market acceptance of the technology.
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ANNEX: Possible tools for the assessment of
PROCare4Life indicators

12.1 User Experience Questionnaire (UEQ)
► The UEQ (Laugwitz, Schrepp & Held, 2006) consists of 26 pairs of characteristic contrasts. The
Items will be evaluated from minus three (very bad), to 0 (neutral) and to +3 (extremely good). In
total, the questionnaire consists of six subscales. The first three dimensions are classical usability
aspects "Attractiveness", "Perspicuity" and "Dependability". "Efficiency "Stimulation" and
"Novelty" represent the last three subscales, which represents user experience aspects (Laugwitz,
Held & Schrepp, 2008).
► The Attractiveness indicates an overall impression of the system and answers the question if the user
likes or dislikes it. The Perspicuity describes if it is easy to learn how the system works and how it
is used. The dimension Efficiency represents if the product reacts fast and if the tasks can be solved
without unnecessary effort. Dependability indicates answers of the points of security and
predictability, also to the control of the interaction. To have results regarding the aspects of fun,
motivation and excitement the subscale stimulation will be analysed. The Novelty represents the
design of the software in relation to creativeness and catching the interests of the users.
► Information: https://www.ueq-online.org/
References:
Laugwitz, B., Schrepp, M. & Held, T. (2008). Construction and evaluation of a user experience
questionnaire. In: Holzinger, A. (Ed.): USAB 2008, LNCS 5298, 63-76.
Laugwitz, B.; Heldt, T. & Schrepp, M. (2008). Construction and Evaluation of a User Experience
Questionnaire. HCI and Usability for Education and Work, 66-76.

12.2 System Usability Scale (SUS)
► The 10-item Scale is a valid tool to measure the systems usability for systems and electronic devices.
It was developed by Brooke in 1986. The aim of the scale is to assess the level of the purpose. The
questions include multiple aspects of usability like complexity, ease of use, expertise and learning
to use the system.
► All questions can be answered on a five-point Likert scale ranging from strongly agree to strongly
disagree (Ferrara, 2019).
► Questions:
► Information: https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html
► In order to analyse the data, the SUS is calculated by summing the scores for the odd numbered and
5 minus the score for the even numbered questions. Then the result should be multiplied by 2.5.
After this procedure, the results of the usability measure ranges from 0 to 100. To interpret the
results, scores to 50 are not acceptable. Higher SUS scores from 50 to 63 can be interpreted as
marginal-low and 63 to 70 marginal-high. Everything over these are acceptable. To be more
concrete, scores to 25 are worst imaginable, to 38 poor, to 52 okay, to 73 good, to 85 excellent and
to 100 best imaginable (Bangor et al., 2009).
References:
Ferrara, G. (2019): A Focused Review of Smartphone Diet-Tracking Apps: Usability, Functionality,
Coherence With Behavior Change Theory, and Comparative Validity of Nutrient Intake and Energy
Estimates.
“Determining What Individual SUS Scores Mean: Adding an Adjective Rating Scale" [Bangor et al.,
2009]
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12.3 Quebec User Evaluation of Satisfaction with Technology 2.0
(QUEST 2.0):
► It consists of 12 items based on the "Matching Person and Technology model". The person answers
on a 5-point Likert-type scale from "not at all satisfied" to "very satisfied".
► Evaluation blocks: comfort, weight, durability, adjustments and simplicity of use
► Divide the score into Sensor and Services, and then give a total score.
► It can be self-administered or interviewed and takes 10-15 minutes.
► Information:
https://www.researchgate.net/publication/228437673_The_Quebec_User_Evaluation_of_Satisfact
ion_with_Assistive_Technology_QUEST_20_An_overview_of_recent_progress

12.4 Technology acceptance model-3 (TAM-3):
It is an information systems theory that models how users accept a technology. When the subject is faced
with a new technology there are 3 factors:
► Perceived utility.
► Perceived ease of use.
► Enjoy perceived.
A scale has been developed in which the user rates in Likert type from 1-7 whether he agrees or not with
a series of statements.
► Information: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-5915.2008.00192.x
► https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6094026/

12.5 Software Usability Measurement Inventory (SUMI):
► It consists of 50 statements on all the specifications of the technology system.
► The patient must decide whether to agree, disagree, or not.
► Available in multiple languages, including Spanish and English
► At least 20 participants are required as a sample size.
Information: http://sumi.uxp.ie/about/whatis.html

12.6 Questionnaire for User Interface Satisfaction (QUIS):
► It measures user satisfaction with respect to 5 categories that group 19 questions. The categories are:
general reaction to the system, screen, system terminology and information, learning and system
capabilities.
► The subject must assess in each item if the system "is or is not" a certain characteristic or when it is
(always/never).
► It has a second part, only for computers (CSUQ) with 16 items.
► Information: https://www.isislab.it/delmal/VisualHarmony/UsabilityStudy/QUIS_CSQU.pdf

12.7 Post-Study System Usability Questionnaire (PSSUQ):
► 19 items that are grouped according to 5 categories: speed of completion, ease of learning, high
quality of online documentation and information, functional adequacy and rapid acquisition of
usability by experts and users.
► Information:
https://aisel.aisnet.org/cgi/viewcontent.cgi?referer=https://www.google.com/ttpsredir=1rticle=184
5ontext=amcis2005
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12.8 IBM Computer Usability Satisfaction Questionnaire
► 11 questions that evaluate overall satisfaction, ease of use, effectiveness of the system in achieving
content, system speed, ease of learning, comfort, error response and interface.
► For each question, the patient must decide whether he or she agrees with the statement proposed on
a scale of 0-9 where a higher score equals greater agreement.
► Therefore, higher scores in the questionnaire indicate greater usability.
► Information: https://www.tandfonline.com/doi/abs/10.1080/10447319509526110
http://www.martintall.com/docs/ibmform.pdf

12.9 NASA Task Load Index (TLX)
► It is a general measure of the loads of a given task.
► It is a 7-item scale that measures: mental demand, physical demand, demand (over time),
performance, effort and frustration.
► The user values how much or how little was required in the different aspects on a visual analogue
scale for each item.
► Information: https://humansystems.arc.nasa.gov/groups/TLX/downloads/TLXScale.pdf

12.10 European Network for Health Technology Assessment
(EUnetHTA)
► It is a European network dedicated to the development of methods for evaluating satisfaction with
technology.
► https://eunethta.eu/about-eunethta/

12.11 USABILITY QUESTIONARIES
http://edutechwiki.unige.ch/en/Usability_and_user_experience_surveys
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12.12 QUIS
https://garyperlman.com/quest/quest.cgi

12.13 PUEU
https://garyperlman.com/quest/quest.cgi?form=PUEU

12.14 NAU
https://garyperlman.com/quest/quest.cgi?form=NAU

12.15 NHE
https://garyperlman.com/quest/quest.cgi?form=NHE

12.16 CSUQ
https://www.isislab.it/delmal/MTAP/Questionnaires/CSUQ.pdf

12.17 ASQ
https://garyperlman.com/quest/quest.cgi?form=ASQ

12.18 PHUE
https://garyperlman.com/quest/quest.cgi?form=PHUE

12.19 PUTQ
https://garyperlman.com/quest/quest.cgi?form=PUTQ

12.20 USE
https://garyperlman.com/quest/quest.cgi?form=USE
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