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Rezumat: Tn prezent, la nivel global, populatia trece printr-o serie de schimbari demografice importante, ce
se manifestd in special prin imbatranirea accentuata a populatiei, proces care va genera pe termen mediu si
lung incertitudini privind sustenabilitatea modelului social actual. Principalul efect al acestui declin
demografic este reprezentat de majorarea semnificativa a cheltuielilor publice privind serviciile sociale si de
sanatate adresate varstnicilor, acestia prezentdnd risc mult mai ridicat de a se confrunta cu probleme de
sindtate asociate varstei ce necesitd ingrijire de lunga durati. In acest context au fost initiate programe de
cercetare precum ,,Active and Assisted Living” (AAL) in Uniunea Europeand ce au drept obiectiv sa
finanteze idei inovatoare care sd conduca catre implementarea unor noi solutii inteligente pentru autonomie
asistatd bazate pe tehnologii emergente si practici validate clinic ce permit abordari proactive si preventive in
mentinerea unei vieti active si sdndtoase a persoanelor varstnice. O astfel de idee a fost concretizatd prin
realizarea platformei tehnologice VINCI al cérei scop principal este acela de a oferi un instrument usor de
utilizat, ce permite varstnicilor sa isi optimizeze stilul de viatd pentru a-si asigura o longevitate activa prin
utilizarea unei tehnologii de asistentd personalizata, digitald, discretd, interconectata, adaptabila si inteligenta.
Aceastd lucrare oferd o imagine de ansamblu a impactului tehnologiilor dezvoltate in cadrul proiectului
VvINCI asupra unui esantion de utilizatori, analizand feedback-ul primit de la acestia cu privire la satisfactia
rezultatd In urma interactiunii cu aceste tehnologii. Au fost testate aplicatia mobila vINCI si dispozitivele
inteligente asociate, prin intermediul carora se realizeazd monitorizarea in timp real a diversilor parametri
bio-medicali. Rezultatele acestei analize realizate in cadrul pilotului din Romania vor ajuta dezvoltatorii sa
imbunatateasca componentele de baza ale platformei vINCI si s creeze la final un produs competitiv pe o
piata extrem de dinamica cum este cea a solutiilor de asistenta personalizata destinatd persoanelor varstnice.

Cuvinte cheie: Tehnologii inteligente asistive, internetul lucrurilor, monitorizare la distantd, satisfactia
utilizatorilor, calitatea vietii.

Assessing elderly satisfaction in using smart assisted
living technologies: VINCI case study

Abstract: Currently, the global population is undergoing a series of important demographic changes, which
is manifested especially by the accentuated aging of the population, a process that will generate in the
medium- and long-term uncertainties regarding the sustainability of the current social model. The main effect
of this demographic decline is the significant increase in public spending on social and health services for the
elderly, who are at a much higher risk of age-related health problems requiring long-term care. In this context,
research programs such as "Active and Assisted Living" (AAL) have been launched in the European Union
with the aim of funding innovative ideas leading to the implementation of new smart solutions for assisted
living (AL) based on emerging technologies and clinically validated practices that allow proactive and
preventive approaches in maintaining an active and healthy life of the elderly. Such an idea was obtained
through the realisation of the vINCI technology platform, whose main purpose is to provide an easy-to-use
tool that allows the elderly to optimise their lifestyle to ensure an active longevity by using a technology of
personalised, digital, discreet, interconnected, adaptable and intelligent support. This paper provides an
overview of the impact of the technologies developed in the VINCI project on a sample of users, analysing
the feedback received from them on the satisfaction resulting from the interaction with these technologies.
The vINCI mobile application and the associated smart devices were tested, through which the real-time
monitoring of the various bio-medical parameters is performed. The results of this analysis conducted under
the Romanian pilot will help developers to improve the basic components of the vINCI platform and
ultimately create a competitive product in an extremely dynamic market, such as personalised care solutions
for the elderly.

Keywords: Smart assisted living technologies, internet of things (1oT), remote monitoring, user satisfaction,
quality of life (QoL).
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1. Introduction

Currently the world population is undergoing a series of important demographic changes due
in particular to the increase of life expectancy combined with a decline of the fertility rate, which
will lead in the medium and long term to the emergence of important socio-economic consequences
(Papetti, 2021). In the European Union alone, the proportion of older people is expected to increase
from 27,8% today to over 50% by 2060 (European Commission, 2015). Old age is generally
associated with deterioration of functional and cognitive health, increased chronic diseases,
reduction of social networks and low physical activity. In this context, the demand for care services
for elderly will face increasing pressure worldwide, which will require a substantial increase in
spending of the public and health services (United Nations, 2019).

To cope with these changes, research programmes that fund innovative ideas that can
contribute to improving the quality of life of older adults through the use of unobtrusive,
interconnected, adaptable and intelligent digital technology (Barakovi¢ et al., 2020) have been
operationalised at European level. One such programme is Active Assisted Living (AAL), which
aims to actively contribute to creating real opportunities for older people to stay healthy, active and
happy and to live their life as they wish (European Commission, 2021). To achieve this goal,
efforts are directed towards the implementation of new assisted living (AL) technological solutions
based on emerging technologies (sensing devices, intelligent systems, open science cloud etc.), and
clinically-validated practices that allow proactive and preventive approaches, in order to maintain
an active and healthy life (Vevera et al., 2020).

The shift towards this type of approach to elderly care is facilitated on one hand by recent
advances in new technologies, such as Artificial Intelligence (Al) and the Internet of Things (loT)
and the popularisation of smart communication devices, and on the other hand by the growing
demand from older people for solutions to monitor their daily activity levels, allowing them to live
a more sustainable and independent life (Alexandru et al., 2018; Barbu, 2019).

Therefore, providing an integrated platform for promoting active ageing, person-centred and
event-driven applications, reflecting the older adults' lifestyle, needs, Daily Level of Activity
(DLA), usual habits and preferences, has become a pressing necessity to ensure their independence.
Providing the elderly with such instruments is a step in the right direction for improving their QoL
(Spinsante et al., 2021).

According to the Directorate-General for Economic and Financial Affairs (European
Commission, 2015), the QoL parameters reflect individual physical health, psychological state,
personal beliefs, social relationships, features of the surrounding environment and the person’s
relations with it. Assisted Living (AL) technologies can have positive impacts on different
dimensions of a subject’s health and QoL (Chen et al., 2015). Through the pervasive collection of
data allowed by them, these technologies can become facilitators for operational optimisation of
care services (Mendes et al., 2017).

This paper provides an overview of the impact of the technologies developed within the
VINCI project on a sample of users, by analysing the feedback received from them on the
satisfaction resulting from the interaction with these technologies. The results of this analysis will
help developers to improve the basic components of participatory interface according to users'
observations and understand how the whole system is perceived from an external point of view.

To this end, three independent studies have been initiated regarding user satisfaction
obtained for real-life use cases in Romania, conducted by the Institute of Geriatrics and
Gerontology "Ana Aslan" (NIGG), Connected Medical Devices (CMD) and ICI Bucharest (ICl).
The first two studies were conducted under medical supervision in a controlled environment within
the caregiving centres, while the study coordinated by the ICI was based exclusively on
independent participants outside the care system for the elderly. This latest study has the role of
controlling and validating the obtained results, as well as of verifying the impact of the
technologies developed within the VINCI project, regardless of the place where they are used.
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The paper is organised as follows: Section 2 provides a short description of VINCI
technologies. Section 3 describes the process of measuring the user satisfaction regarding vINCI
technology. Finally, Section 4 concludes the paper by summarising the overall aims of the project
and the research steps that are being undertaken to fulfil them.

2. VINCI technologies

The Clinically-validated INtegrated Support for Assistive Care and Lifestyle Improvement:
the Human Link (VINCI project) is one of the projects funded through the AAL programme and
aims to improve the quality of life of older people through the early detection of symptoms related
to some of the impairments associated with the ageing process and to trigger alerts in case of
possible incidents. To achieve this objective, the VINCI project proposes the development of a
technological platform capable of unobtrusively monitoring the older adult through a set of
extensible and smart technologies, securely storing and analysing the information thus collected.
Thus, VINCI provides institutions and individuals involved in the care of the elderly tools capable
for objective instrumentation of the QoL intervention (B&jenaru et al., 2020; Spinsante et al., 2021).

Several smart and environmental wearable devices are connected in a validated framework
by the clinical pilot deployed at the National Institute of Gerontology and Geriatrics “Ana Aslan”,
Bucharest, Romania (Draghici et al., 2019). The provided aggregated solution allows the capture of
various facets of events that lead to a decreased quality of life associated with old age (Spinsante et
al., 2021).

The vINCI application connects multiple innovative user-oriented devices: smart watches
that identify the location, smart insoles that count the steps, depth cameras that record one’s
movements and smart devices (phone, tablet) on which the users can answer surveys and questions
about their quality of life and mood. All the data will be aggregated and analysed inside a web
platform which plans to create a much clearer picture of an elderly’s health, life and activity and
also provide smart care, if necessary. The smart watches, smart insoles and the cameras, along with
the survey application installed on the patient’s tablets or phones, are the main sources of data that
will enter the platform. Every device has one or more dedicated microservices with which it
communicates. This offers a very clear separation of the data that enters and flows through the
application and also independence in development (figure 1). All data is aggregated and analysed
in a mobile application (VINCI app) and a web platform (VINCI dashboard, used by the owners).

Behind the platform, the data are: a static patient profile; the results of a questionnaire on
quality of life (QoL), as perceived by the monitored elderly person; data from monitoring devices
that are integrated in the platform (smartwatches - CMD and Fitbit, smart insoles, depth camera);
and, respectively, the data from the questionnaires regarding the level of activity and the psycho-
social level of the monitored person. All these compose a model of the monitored data for a person
subject to VINCI technology, a model that will be validated in clinical conditions using clinical data
provided by the medical pilot from Romania.

3. User satisfaction process regarding VINCI technology

With the widespread use of information systems (IS) in many vital areas of society and the
increasing reliance on them to support everyday activities, numerous studies over the years have
attempted to provide a measure of the success of such a system in the context of this accelerating
growth (Srinivasan, 1985; Brancheau et al., 1996).
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Figure 1. Different devices currently connected to VINCI App

However, quantifying the success of an IT system is a difficult task due to its often-abstract
nature and the multitude of factors that can influence success and the complexity of the
relationships between them (DeLone et al., 1992). In this respect, research efforts have been
directed towards identifying as precisely as possible the factors that directly or indirectly influence
the success of an IS and developing low-cost and easy-to-use success measurement tools. To
support these initiatives, various models have been proposed over the years, incorporating the main
success factors defined over time. The best-known model for measuring the success of an IS is the
one proposed by DeLone et al. (1992). This model is composed of six major success factors:
information quality, system quality, service quality, system use/ usage intentions, user satisfaction,
net system benefits.

User satisfaction is one of the most important and widely used factors in measuring the
success of an IT system. The widespread involvement of this factor in the success evaluation of an
IT system is primarily due to its wide applicability in multiple domains, its ease of use in various
tools and its high degree of results validity (Montesdioca et al., 2015). Consequently, it can be said
that regardless of the domain a computer system serves, if its use leads to a positive experience, the
user will be encouraged to use it again. (Chen et al., 2015).

The vINCI technology platform is a solution designed for ALL, strongly consumer-oriented,
usually elderly people who face some of the challenges generated by aging or those who take care
of the elderly, and for this reason, user satisfaction is seen as one of the key factors that will
contribute to the adoption of this platform, as well as the future improvements of the vINCI
technologies.

The process of measuring user satisfaction is performed in three stages. In the first stage, the
users from the target group have access to the services and technologies developed within the
VINCI project. The testing of these technologies and services is carried out across five multi-
disciplinary controlled pilots (in Romania, Cyprus, Italy, Poland and Slovenia). Participants in
these studies, independently or with medical support, are encouraged to use VINCI technologies
(mainly mobile application together with intelligent devices for monitoring bio-medical
parameters), the results being corroborated with other data sets regarding the quality of life or
physical activity level, resulting in a consolidated report that indicates the evolution of the
monitored parameters (in close correlation with the degree of user satisfaction).

For this paper, only the Romanian pilot will be described, and in the future this article will be
extended with the consolidated results obtained at the level of all partners in the VINCI project. The
Romanian pilot is based on three independent studies, regarding user satisfaction obtained for real-
life use cases. The first two studies are coordinated by the Institute of Geriatrics and Gerontology
"Ana Aslan" (NIGG) and Connected Medical Devices (CMD) and are carried out under medical
supervision in controlled environments in Geriatrics and Gerontology Inpatient and Outpatient
Departments for NIGG and in public and private care centres (Cajal Centre and Senior Residence
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Ciofliceni) for CMD. The third study (CTR) is designed to control and validate the results obtained
and to verify the impact of the technologies developed in the vINCI project, wherever they are used.
This study was coordinated by ICI Bucharest and was based exclusively on independent
participants from outside the care system.

During the second phase, users are invited to complete a user satisfaction survey that
provides valuable insight into the real experience of individuals interacting with the VINCI services
and technologies. In the final phase, the survey responses will be evaluated and the degree of
acceptance of the technology will be studied. These results corroborated with data from another
study within the project (Bdjenaru et al., 2020; Balog et al., 2020) will allow developers to improve
the interfaces and functions of the entire VINCI system, to finally deliver a product mapped to
users' needs, market requirements and the results proposed in the project financing application.

The target user group includes older adults aged 65, without severe impairments, who live in
a day care centre or alone for the control group and who understand the advantages of non-intrusive
remote monitoring through technology of various physical, mental and social parameters. It is also
important to mention that the older adults in the selected groups are still active persons (the non-
movable residents or those with a form of dementia were not included in the pilot, because they
would certainly not be able to make use of the VINCI product). All participants were evaluated
against some exclusion criteria that have been described in other publications (Bajenaru et al., 2020).

For the NIGG and CMD pilots, one of the first important observations was that the majority
of the elders in the caregiving centres are not regular users of smart technology, including here
phones and tablets. Therefore, there are not used to and probably not open to the idea of interacting
with friends or other individuals with the help of any app. Instead, the control group is made up of
technologically independent people, who use smart devices on a daily basis to communicate,
socialise and inform themselves.

Participation in the pilot studies was as follows: The NIGG study involved 39 persons, CMD
15 people, the control group (CTR) being made up of 21 participants. In order to receive feedback
from the target user group, a lot of preparatory actions should be taken into account. First, the
participants were trained in the use of the VINCI application and related technologies. After the
completion of this stage, users were familiarised with the tool and methodology for evaluating
satisfaction in the use of the technologies presented. In all these stages, NIGG and CMD study
participants have benefited from the support of the medical staff, both from a technical and
explanatory point of view. The control group benefited from an explanatory guide of the
technologies used as well as of the way the study was carried out.

3.1. Method of data gathering

Appropriate tools for measuring user satisfaction and for identifying weak points or failures
are imperative for accurate assessment of VINCI technological platform. To meet this need, a
number of tools were developed. In the context of assessing the degree of user satisfaction in using
VINCI technologies, questionnaires are the chosen method of data gathering. This method uses
specific questions to collect opinions of targeted group that can easily be analysed. The
questionnaire is developed based on partners’ experience, the study of various evaluation tools
described in the literature, the objectives of the vINCI project and also, the results obtained so far.

The VINCI user satisfaction gquestionnaire (USQ) is divided into two parts. The first part of
the questionnaire (part 1) refers to some demographic data and the frequency of using VINCI
mobile application. The second part of the questionnaire (part 1) gives to developers a much more
detailed picture of users' experience regarding the interaction with the VINCI environment. The
information collected allow developers to improve the prototype of the VINCI system, so that the
final version of the system can achieve the maximum degree of acceptance from users.

In order to simplify the data collection process, it was chosen to transpose the questionnaire
into a digital format and present it using smart devices such as tablets or phones. The procedure for
conducting the study was fully compliant with the rules of personal data protection (GDPR),
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without storing personal data that could alter the condition of anonymous participation assumed by
the initiators of the study and agreed by the participants. Table 1 shows the two sections of the
questionnaire in English language. The questionnaire was presented in the native language of the
participants, in this case Romanian.

Table 1. vINCI user satisfaction survey — questionnaire items

Questionnaire Item

Q1 | How often do you use the VINCI application?

Q2 | Itis easy to learn how to work with the VINCI application.

Q3 | The vINCI application is easy to use.

Q4 | Using the VINCI app, | am better informed about my health.

Q5 | My security level has improved using the vINCI application.

Q6 | The vINCI application helps me obtain relevant quality of life data.

Q7 | The vINCI application gives me the opportunity to communicate data about my
physical condition/ quality of life more easily.

Q8 | The system interface is pleasant and intuitive.

Q9 | The results provided by the application are easy to access and understand.

Q10 | I think I could improve my health using the VINCI app.

Q11 | The information provided by the VINCI application is complete and useful.

Q12 | The daily monitoring performed through the VINCI application does not interfere
with my personal data.

Q13 | The vINCI application has improved the quality of medical services received.

Q14 | The interaction with the vINCI application is clear and easy to understand.

Q15 | The organisation of the information on the screen of the devices running the vINCI
application is clear and intuitive.

Q16 | The vINCI application is very useful for me in my daily life.

Q17 | Using the VINCI application is very exciting.

Q18 | I like to interact with the vINCI application interface.

Q19 | I use the VINCI application with confidence.

Q20 | Overall, I am satisfied with how to use the VINCI application.

3.2. USQ Part I: demographic data and vVINCI app frequency of use

This study provides researchers with demographic data that help them better understand the
impact of VINCI technology taking into account the distribution of participants by age, gender and
level of education. Figure 2a, 2b and 2c¢ provide demographic information about 75 older adults (39
from NIGG, 15 from CMD and 21 for Control group). As shown in figure 2a, most of the study
participants in the two pilots, NIGG and CMD, are women, 59% (average values reported to the
total of participants), are mostly between the ages of 65 and 75 years (57%), figure 2b, and with a
good level of education (37,95% higher education, 52,87% secondary education), figure 2c. The
control group confirms the homogeneity of this sample, offering similar characteristics: 80,95%
women, 76,19% aged between 65 and 75 years and a high level of education (19% higher
education, 66,67% secondary education).
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Next, the users' answers regarding the frequency of use of the vVINCI mobile application will
be analysed. In figure 3 the predisposition of users to a daily use of the vINCI application at the
level of NIGG and CMD, being almost 72% at the level of the two pilots, can be observed. On the
control group there is a slightly different distribution of responses, much more uniform, which 38%
of participants recorded a less frequent use of the application (this means once or several times a
month). This difference can be explained by the technical and informational support provided for
the first group by the medical staff in using application and smart devices associated with it. Hence
the need for a better communication of the advantages of using the vINCI application, of improving
the marketing strategy in order to create a successful product adopted on a large scale.
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Figure 3. Frequency of use of the VINCI application (Q1)
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3.3. USQ Part Il: Interaction with all vVINCI devices

In the second part of the questionnaire, there were formulated 19 statements (Q2 — QZ20)
covering all areas of intervention of the VINCI application, users being invited to express their
agreement or disagreement with them. The participants had the possibility to indicate on a scale
from 1 to 5 if they agree or disagree with a number of statements regarding the interaction with the
VINCI application. The proposed scale measure has the following significance:

o fully disagree: users categorically reject the statement without the possibility of
changing the adopted position;

o disagree: users reject the statement, but do not exclude a future reconsideration of the
options if something is changing according to the users’ expectations;

o neutral: the impact is minimal on users;

e agree: users agree with this statement, but expect some aspects of the interaction with
the VINCI application to be improved;

o fully agree: Users fully agree with the statement without any comments.
The responses distribution is shown in Table 2.

Table 2. Results distribution regarding the interaction with vINCI devices

fully agree agree neutral disagree fully disagree
NIGG | CMD | CTR | NIGG | CMD | CTR | NIGG | CMD | CTR | NIGG | CMD | CTR | NIGG | CMD | CTR
Q2 13 2 1 2 7 11 3 5 3 1 1 1 0 0 0
Q3 13 2 3 21 6 14 3 5 3 2 2 1 0 0 0
Q4 8 1 4 22 2 12 8 10 5 0 0 0 1 0 0
Q5 1 2 0 21 3 14 12 10 7 5 0 0 0 0 0
Q6 3 2 7 22 7 14 10 5 0 1 1 0 3 0 0
Q7 3 2 5 27 6 15 7 6 1 0 1 0 2 0 0
Q8 8 1 2 25 8 16 4 4 3 0 2 0 2 0 0
Q9 4 1 0 29 6 10 5 6 10 1 2 1 0 0 0
Q10 4 5 3 25 5 13 7 4 5 1 1 0 2 0 0
Q11 1 1 0 29 3 13 8 8 8 1 3 0 0 0 0
Q12 17 1 0 20 3 19 2 9 1 0 2 1 0 0 0
Q13 8 1 1 22 6 15 5 6 5 2 2 0 2 0 0
Q14 12 3 1 24 7 15 2 5 5 1 0 0 0 0 0
Q15 5 1 2 28 9 14 6 4 5 0 1 0 0 0 0
Q16 7 1 1 18 6 13 10 8 6 2 0 1 2 0 0
Q17 6 1 0 25 6 9 5 5 11 3 3 1 0 0 0
Q18 3 1 2 28 6 14 5 7 4 3 1 1 0 0 0
Q19 4 1 3 28 8 14 4 5 4 3 1 0 0 0 0
Q20 5 1 2 29 9 15 3 4 4 2 1 0 0 0 0

Learnability is one of the five quality components of usability (the others being efficiency,
memorability, errors, and satisfaction). Testing learnability is especially valuable for complex
applications and systems that users access frequently, though knowing how quickly users can
acclimate to their interfaces. In this study, users of both pilots found it easy to learn how to work
with the vINCI application (56% of NIGG respondents and 47% for CMD agree with statement
Q2). The control group confirmed this trend with a higher percentage (76%) resulting from more
advanced skills in understanding and manipulating new technologies. However, there was a
cumulative percentage of 19% of users who were neutral and disagreed with Q2 statement. In this
case, additional studies are needed to identify the causes and improve the interfaces or how to
interact with them.

The majority of respondents considered that VINCI app is easy to use. 78% of the cumulative
answers of the NIGG and CMD pilots agreed and totally agreed with the statement Q3. Only 7% of
users found certain aspects of the application difficult to use, which overall confirms the efforts of
developers to make a useful and easy to use application.

The statement Q4 is based on one of the major objectives of the entire vINCI project, which
aims to provide real-time information about the user's health through innovative technologies
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(smart devices, mobile application etc.). According to the study, this goal has been partially
achieved. The answers indicate that NIGG and CMD respondents agree with this statement in
proportion of 57% - NIGG; 13% - CMD, while 21% - NIGG; 7% - CMD, fully agree. Also, there
was a high percentage of neutral opinions (21% - NIGG; 67% CMD). Instead, the results on the
control group are encouraging (19% fully agree; 57% agree; 24% neutral). However the result for
NIGG and CMD pilots remains modest, requiring further development efforts to simplify vINCI
technologies in order to be accepted by a large number of users.

The degree of security is another important objective needed to be reached in the vINCI
project in terms of developed technologies. The application handles medical data that must be
protected against any unauthorised access attempts. In this study, Q5 statement was designed
precisely to measure the extent to which this goal was achieved. The results indicate that the vINCI
app and its associated technologies give confidence to at least half of users in protecting their
personal data. However, an important proportion (31% - NIGG; 67% - CMD; 24% CTR) provides
a neutral opinion, which is why further efforts are needed to improve users' trust in this product.

Measuring the quality of life is an important parameter for estimating the outcomes of health
care programs and interventions. Obtaining relevant data in this field is an important functionality
of the VINCI application. The results obtained for the Q6 statement show us the following situation:
54% of study participants (56% - NIGG; 47% - CMD) agree with this statement, while 9% (8% -
NIGG; 13% - CMD) fully agree. For about 28% (26% - NIGG; 33% - CMD) of the respondents,
the opinion is neutral, while 4% respectively 6% reject partially or totally this statement. The
results obtained on the control group confirm this tendence (67% agree; 33% fully agree; 7%
disagree).

The collection and communication of data regarding the user physical condition/ quality of
life represents an important functionality offered within the VINCI technological platform via the
VINCI app. The Q7 statement evaluates the potential of the VINCI application to communicate data
in a non-invasive, intuitive and simplified way about physical condition or quality of life. This
statement was positively appreciated by over 70% of NIGG and CMD respondents (69% agree /
8% fully agree — NIGG; 40% agree / 13% fully agree - CMD) and by 95% of those of the control
group (71% agree / 24% fully agree).

According to the results of the Q8 statement, the majority of respondents consider the
interface of the VINCI app pleasant and intuitive. These results emphasize the development effort
invested in creating VINCI interfaces that meet the users’ needs, regardless of their digital literacy
or skills in using smart devices. Below are some relevant results for Q8 statement: agree 64% -
NIGG; 53% - CMD and 76% - CTR, while 21% - NIGG; 7% - CMD and 10% CTR fully agree.
The rejection rate is relatively low, namely 13% for CMD and 5% for NIGG.

In the context of a highly dynamic market regarding products and services for health care
(Health Europe, 2022), the Q9 statement can be seen as one of the key factors that can influence the
market success of the VINCI technological platform, especially since it addresses mainly a niche of
users made up of elderly people. The statement evaluates the VINCI app in terms such as ease of
access and understanding. 65% of the NIGG and CMD participants (74% - NIGG; 40% - CMD)
agree with this statement, while 9% (10% - NIGG; 7% - CMD) fully agree. The degree of
acceptance of this statement is lower for the control group, only 48%, a similar percentage being
for neutral opinions. The degree of cumulative statement rejection for all three pilots is 5%.

Another important objective of the VINCI is to provide a health impact quantification of the
proposed technologies, showing the benefits to potential users. In this direction, the Q10 statement
evaluates the subjective perception of the study participants regarding the potential expected
benefits. The answers provided show that at the level of both pilots, NIGG and CMD, for 72% of
participants (agree 64% - NIGG / 33% - CMD; fully agree 10% - NIGG; 33% - CMD) there is a
belief that their health could be improved by using the VINCI application and associated
technologies. This expectation is confirmed by more than 61% of participants in the control group
(62% agree; 14% disagree).

At the level of integrity and correctness of the information provided through the vINCI
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application, we have a percentage of 59% of the NIGG and CMD participants (74% - NIGG; 20% -
CMD) who agree with statement Q11. However, 30% of participants (21% - NIGG; 53% - CMD)
preferred to express a neutral opinion. For the control group, the percentages are as follows: 62%
agree and 38% have a neutral opinion on this statement. These results require further analysis to
identify the motivation of users who have meaningfully expressed their neutral opinion and even
disagreement (3% - NIGG; 20% - CMD) with the Q11 statement.

The protection of personal data and respect for privacy are fundamental European rights that
are stipulated in the European directives that are fully integrated into the national legislation of
each Member State of the European Union. Within the VINCI project, the aim was to create
products addressed to the global market that comply with these provisions. The Q12 statement
collects and compares the answers obtained on this topic. The participants (51% / 44% - NIGG,;
20% / 7% - CMD; 90% / 0% - CTR) overwhelmingly confirmed in proportion of 80% (agree / fully
agree) the compling of VINCI app with personal data protection regulations.

The way in which the vINCI application influences the quality of medical services is a
defining element that has been taken into account since the design phase. A subjective assessment
regarding the fulfillment of this objective was provided through the answers received to the Q13
statement. Thus, almost 69% of the NIGG and CMD participants (56% / 21% - NIGG; 40% / 7% =
CMD) positively appreciate this impact (agree / fully agree), 20% having a neutral opinion (13% -
NIGG; 40% - CMD) while 11% disagree and fully disagree. Under these conditions, it is necessary
to improve the services provided within the VINCI application in order to maximize the impact on
the quality of medical services received by users.

According to the ISO 9241-11:2018 standard (ISO, 2018), the clarity and simplicity of
interactions within an application helps make the messages clearer and meaningful to users. The
distribution of responses for Q14 statement shows that the interaction with the vINCI application is
clear and easy to understand for 85% of participants (cumulative response for NIGG and CMD —
agree and fully agree). 13% have a neutral opinion, while 2% disagree.

From the point of view of organising the information within the vINCI application, over 80%
of study participants (cumulative response for NIGG and CMD - agree and fully agree Q15
statement) appreciated the way this information is organised and presented through the application
interfaces. For the control group, the answers had the following distribution: 67% agree; 10% fully
agree; 24% neutral.

An important percentage of over 59% of the study participants (cumulative response for
NIGG and CMD — agree and fully agree Q16 statement) consider the vINCI application very useful
in their daily life. For 33% (26% - NIGG; 53% - CMD) of participants the opinion is neutral, while
7% disagree or fully disagree. These values confirm the usefulness of the application and especially
the fact that the VINCI project, through the proposed technologies, added value to the comfort and
users safety.

For almost 70% of the study participants (cumulative response for NIGG and CMD - agree
and fully agree Q17 statement), the VINCI application is considered interesting, which corroborated
with the results of previous statement (Q16), provides an overview of the great potential for
popularisation among users. More modest values are found in the control group: 43% agree; 52%
have a neutral opinion; 5% disagree.

The vINCI application also marks a success in terms of interface design, over 70% of
respondents being happy to interact with the application's interfaces (cumulative response for
NIGG and CMD — agree and fully agree with Q18 statement).

Building trust is one of the central goals of user experience design. This means user trust is
the key to success, and this aspect involves creating a credible application that allows users to
perform the proposed tasks in a safe and effective environment. Over 76% of study participants
(NIGG and CMD) agree and fully agree with the statement Q19, which represents a high degree of
confidence in the VINCI application and related technologies. For the control group we have the
following distribution of responses: 67% agree; 14% fully agree; 19% neutral.
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Statement Q20 represents the conclusion of this study, through which the participants give a
global note to the vINCI application. According to the received answers, over 81% of the
participants (NIGG and CMD) positively appreciate the VINCI application as a whole, which
confirms the fact that the vINCI project represents a successful project through the technologies
developed and delivered, bringing a real benefit to the users. However, 13% (8% - NIGG; 27% -
CMD) of respondents have a neutral opinion, while 6% (5% - NIGG; 7% - CMD) disagree. For the
control group we have the following distribution of responses: 71% agree; 10% fully agree; 19%
neutral.

4. Conclusions

In this paper, the degree of user satisfaction in using the technologies developed within the
VINCI project was evaluated. The VINCI mobile application and the associated intelligent devices
were tested, through which the real-time monitoring of the various bio-medical parameters is
performed. The conclusions made on the basis of the analysis results on the satisfaction survey are
as follows. First, as a result of the analysis of the responses to the perception of ease of access and
understanding by the users, 74% agree and strongly agree. Second, an analysis of the subjective
perception of study participants about the potential benefits expected from VINCI technology
shows that over 72% of participants are convinced that their health could be improved by using
VINCI and associated technologies. Third, following the analysis of user satisfaction using VINCI
technologies, the survey showed that the way in which vINCI application influences the quality of
medical services is a defining element that was taken into account from the design phase. Thus,
over 69% of the participants positively appreciate this impact. The final statement of the survey is
the conclusion of this study, in which the participants give an overall rating to the VINCI
application. According to the answers received, over 81% of the participants positively appreciate
the VINCI application as a whole, which confirms that the VINCI project is a successful project
through the technologies developed and delivered, bringing a real benefit for users. This study
could be of real benefit to companies and researchers developing smart healthcare products for
specific IT systems.
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