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Abstract:

The rapid adoption and implementation of intelligent systems 1in care pathways
brings many potential benefits and create new care models. The integrated
care service 1s being under development in TeNDER, HORIZON 2020 project that
involves 13 partners from 7 European counties. TeNDER 1includes several
resources for data gathering in order to recognize the affective state of a
person and then allowing to process and automate, support, and interconnect
the care provision chain. The interventions involve actions related to daily
management, communication, and adapting the behavior. We defined the
functional specifications of the TeNDER ecosystem and services together with
people that will potentially use 1it. Codesign phase began in the pre-piloting
phase and was spanning through 2 phases of large-scale piloting. Sleep
tracking and indoor location functionalities are the most accepted 1in
Slovenia. However, there 1is still a question 1if technology has a true
potential to enable people with dementia to continue 1iving 1in their own
homes and assist in the daily challenges they face. We found that people with
dementia sometimes don't recognize themselves as being in need of
help/assistance and would also prefer that intrusion is minimal.
Nevertheless, one of the side effects of the piloting was also Iincreased
digital competencies among involved actors.
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Introduction:

Dementia often is defined as a progressive cognitive disturbance leading to a
loss of independent function. The economic costs for persons living with
dementia and the wvalue of family care partners' time are high, and may
persist into future generations. The majority of people with dementia live at
home cared for by family members, and there 1is a recognized failure to
acknowledge the stress carers are facing in order to maintain the wellbeing
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of a patient, but also about the relationships between carers and care
recipients. To maximise the current and future benefits of technology for
dementiawe need to rethink what people with dementia and their carers need in
order to live with dementia now and in the future. Continuing to view
dementia as purely a clinical matter addressed with medication and, to a
limited extent direct healthcare, is no longer an option as it fails to
address the majority of concerns, needs and wishes of people with dementia
(Astell et al. 2019). Participating in activities outside the home remains
important for persons with dementia, therefore, the technologies that may
support the person with navigation and route-finding are ©promising.
Socialising is another key activity that people want to do that is important
for their well-being and maintenance of cognitive function. Therefore,
supporting social and leisure activities is one of the areas of technological
focus in dementia. Caregiving is another key target of dementia technology.
Supporting informal caregiving, and delivering care remotely are major
challenges that can be addressed at least in part through dementia
technology. Existing technology can collect data, model risk and provide
supportive monitoring, and thus has multiple potential applications to
dementia from diagnosis and assessment to care delivery and supporting
progression or elevate it. Therefore, various types of technology based
assistive and wellbeing products are already on the market, but the variety
of products can create challenges to be used. Related to this, new care
models are emerging according to the rapid adoption and implementation of
intelligent systems in care pathways (Bates et al. 2003, Arnold 2021). As the
technologies are increasingly vital 1in present activities in homes and
communities, the research on the potentials that technology brings 1is
growing. The importance of patient and public involvement 1in dementia
research has been highlighted at a European level by Alzheimer’s Europe as a
way 1in which ‘transparency, validity, and legitimacy’ of research is enhanced
(Gove et al., 2017).

TeNDER (Affective Based Integrated Care for Better Quality of Life, H2020-
SC1-DTH-2018-2020/H2020-SC1-DTH-2019) is a multi-sectoral project within
which we are using various micro tools and developing an integrated care
model to help patients with chronic diseases such as Alzheimer’s,
Parkinson’s, Cardiovascular Diseases, and, where present, comorbidities. The
important goal is to improve the quality of life of a patient and those that
support him/her. The care service that 1is being developed includes several
resources for data gathering.

In the presented article we focus on the experience and results of the co-
design with ©people with mild dementia, their relatives, and carers,
professionals employed in wvarious institutions (health-care, social-care)
included in the TeNDER service at Slovenia piloting site. Co-design process
is a non-linear process that involves multiple actors and stakeholders. The
aim is not only to improve the efficiency and effectiveness, but also to
enhance the satisfaction of those who take part in the process. By bringing
in multiple perspectives we also encourage divergent thinking within the
project group that consists of developers, researchers, managers and others.
Partners are coming from user organisations, Small Medium Enterprises (SMEs),
academic institutions and policy experts from Spain, Portugal, Italy,
Slovenia, Greece, Germany and Belgium, and thus as a consortium reflects how
EU-funded research can cut across disciplines, sectors and country borders to
benefit societies.

TeNDER combines technologies that are easy to use and well-known to the
population, such as smartphones, fitness/health smart-bands, sleep trackers,
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domotics and environmental sensors and other similar devices. By facilitating
communication between social and health care professionals, and extending the
autonomy of patients that can live independently, as well as making TeNDER’s
model for integrated care fit for widespread implementation, the project
results can benefit people beyond project years. However, we can see that
people will accept an intelligent system if they trust it, find it wuseful,
and can afford it. As trust involves a very complex cluster of concepts,
people need to be confident that the system will do well for them or to them.
As there 1is an absence of evidence about differences in the way different
social groups engage with the technologies - for health and other purposes
(Honeyman et al. 2020), the inclusion of a diverse group of people to
collaborate in system development is a core mission. The most pressing gap
for further research is what factors influence people’s engagement with
digital health technologies, and the differences across groups in these
factors (Honeyman et al. 2020; Ibrahim et al. 2021). To successfully engage
some of the participants, that haven’t yet Dbeen exposed to complex "smart"
technology-based systems, it 1s necessary to use a proper dialogue. In a
dialogue approach, it 1s expected that participants change their opinions
during the meeting (Elbrase et al. 2011) either because of a new input of
other participants either/and reflection on their own perspectives.

Methods

Preliminary research was performed through the descriptive observational
study that involved patients with dementia, carers, and professionals from
helathcare and social care field. The survey was circulated among users
involved 1in Spominc¢ica-Alzheimer Slovenia activities that were either a
person with dementia, his/her family member, other informal carer (neighbour,
volunteer..), and people that provide care for paid work (social and health
care professionals or other care service delivers). The data collected were:
basic demographic data, gquestions regarding people's need for service, and
their views on the applicability of services for dementia in their daily
living and for the future. The survey was circulated online and data were
collected also with phone interviews. This exploratory phase was used to
provide a basic description for the design of the TeNDER services. The
subsequent phase of the testing involved large-scale intervention where
people with dementia, carers and professionals were thesting the TeNDER with

actions related to the daily management, communication and feedback
gathering. It was <carried out 1in 3 different waves with the service
adaptation 1in Dbetween accordingly to the feedbacks collected. General

inclusion criteria for the patients were that he/she had to be at least 60
years or older, should be able to understand the local language, and in case
of patient's dependency, he/she had to have a reference person or carer.
Carers of the selected person were who were aware of the pesrons's health and
social situation and who provide direct care or support for daily activities.
In addition, they must have a user level in the use of a smart mobile phone.
Carers who did not understand the local language were excluded. Helath,
social and other professionals that were working in the field of dementia or
in the care institutions were included. Legal and ethical risk management in
the TeNDER pilots was developed at the beginning of the project prior to the
start of the first wave of pilots. Accoridng to the freely given consent to
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be a participant in the study, the participants were offered the
functionalities of the service that they pre-selected to test in order to be
involved in codesign of the larger service. The functionalities involved in
Slovenian pilot site were sleep quality monitoring, position tracking,
recommender service and activity tracking. The researchers that were testing
the solutions with people were included in additional survey in order to
provide feedback about the observations during the real-life testing with
people. Accordingly, they were asked to answer the questionnaire about their
perception of the protocol, inclusion, ethical challenges, concerns expressed
by different participants, feedback about wusability, and perception of
efficiency and provide comments.

Results

Among persons with dementia, from 20 participants included in the survey

(n=20; 14 females, 6 males), most of them (19 of 20) were living in a private
house; additionally, 4 were included in an interview (n=4; 2 males, 2
females), 3 of them were living in a private house and 1 in an apartment (20
floor) . Among carers, 20 were included in the survey (n=20; 19 female, 1
male) and additionally, 7 carers were included in interviews (n=7; 5 females,
2 males). Among professionals, 10 were included in the survey (n=10; 8
females, 2 males), and additionaly, 4 were included in the interviews (n=4; 2
males, 2 females). At the end of the testing phase, 3 researchers (n=3; 2
females, 1 male) were 1invited to provide feedback with the pre-set
questionnaire.

The analysis of the survey and interviews in Slovenia generated several
themes (Table 1). Most of the patients reported that they are by now doing
fine and don’t need anything, but the system presented may be beneficial to
other people that have the “addressed problems”. Some patients also said that
more than technological services they would appreciate to have more human
company, as they are often bored and left alone, especially in Covid-19
times. In general, they stated that functionality related to safety at home
is not really needed. The main positive comment towards having it was that
the added wvalue would be detecting if the doors were locked or unlocked.
Further, the functionalities that were related to affective state were not
accepted and the location tracking was viewed as useful Dby 50% of
participants and mostly they viewed it useful concerning for helping in case

someone needs it (but not themselves - it was viewed as a service that may be
beneficial for other people that may have orientation and confusion
problems). They were interested in fitness monitoring - heart rate and

counting steps. However, they expressed concern in using the smartbracelet,
if they would not know how to wuse 1it. The sleep tracking was the most
accepted functionality in Slovenia.

Moreover, the carers said that the devices and the interfaces shall be simple
as mainly they will be responsible to manage them. Some carers also said that
person with dementia doesn’t want to have new devices in his/her 1living
environment. Cares also pointed out that services should be adaptable to the
progression of impairments due to dementia and thus should be able to change
according to the respective needs. They also emphasized that for them it 1is
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of great importance that a system/service enables them to have more
freedom/time for themselves. They pointed out that they surely don’t prefer
to be overloaded with notifications and alerts and they expressed the need of
an affordable and easily-installed system, especially if it is meant to be
used in home environement.

Table 1: Themes generated through the survey and interviews

Person with
Carer Professional
dementia

usability of

general view technical affinity technologies

opinion on different functionalities (sleep quality
monitoring, localization monitoring, tracking steps taken per
day, monitoring heart rate, affective state monitoring,
communication tool etc.)

preferences
. level of required .
main concerns main concerns
support
suggestions for the suggestions for the
system system
Finally, technologies should be simple to use also according to the

professionals®™ view. They accepted presented functions well and were looking
forward to using an integrated service that would connect patients with
carers, but also professionals form different field. Some professionals
expressed concerns if we expect from the patients to be actively involved in
several functionality testing at the same time. Therefore, they reflected
that more burden could be on the cares. They also mentioned that being
involved in the system could mean extra work as some of the patients could
need more interaction to clarify the views of the data and the reports. So,
they expect some more visits and calls to check the reports and discuss the
findings. Reminders on health habits for good sleep quality, labeled
appointments, important dates, medication intake, encouragement to get some
fresh air and do more steps per day were recognized to be very useful and
facilitate the patient following their helathy daily routine. On the other
hand, they mentioned that technological devices on the market are often
causing challenges for elderly carers and patients. Professionals recognized
the localization functionality as useful, especially for space-time
disorientation that may be present with dementia. However, their main
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concerns were expressed due to the privacy and possible intentional or
unintentional surveilance that arises with the usage of this function. Some
of them also pointed out that we shall carefully present and use affective
state functionality. However, they recognized an added value for the patients
and carers, to look at the reports and have more reliable data and time
series when presenting issues during the consultations with the
professionals. On the other hand, some of them expressed concerns that this
could also have a negative impact if the patient would get upset because of
not reaching the goals or having the 1low score or data would reflect
something different than he/she 1is experiencing. Finally, most of them
expressed that they would not prefer to have direct access to the data and
reports and would mostly prefer that carers or patients bring them reports or
send them in advance directly before the visit.

More than 80 participants were involved in testing and there were some topics
raised by the participants before they were included in the research
according to the researchers®™ feedback. The most common topic was privacy:
who will have access to the data (not only to the reports, but also to the
live data), who will be involved in viewing the results, whether some
functionalities may be disabled during the testing, the accessibility of the
data, how long would the data be stored and where, and similar. Further,
researchers poined out that participants® self-confidence may be affected
when testing as the system was in the development phase and not everything
worked as expected all the time. They reported that several persons with
dementia didn't perceive their health status to be already appropriate for
having assistive technology and perceived themselves as autonomous and
capable enough to take care of themselves. The challenge was to explain and
motivate the participants to participate. Finnaly, the challenge how the
system would be accepted within the families, if people would accept such a
tool and the "dehumanization" of care was expressed.

Discussion

The extent to which technology may be able to support people with dementia
and their carers along the care pathway and in different care settings is of
interest to policy makers and governments. At the early stages of dementia,
technologies such as memory aids target people with dementia to support
independent living for as long as possible while ensuring the ability to
communicate or to be located in case something goes wrong. Safety remains an
important function: considerably more tools than at earlier stages are
available in the ‘care delivery’ area for both people with dementia at this
stage and for carers and professionals. Interventions developed for paid
carers and other professionals include interactive online games to help the
assessment of care recipient’s needs or systems enabling professionals from
different sectors to exchange information (Lorenz et al., 2017). Moreover,
there is the need to identify and map the context of technological provision
over time within the changing lives of people with dementia and their cares
(Lariviere et al. 2021).In TeNDER pre-piloting phase, all the participants
were reflecting on the technology based tools and modular system presented
that had the functionalities: sleep quality tracking, activity tracking,
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communication module, recommender module. The results show that there was
surprisingly little interest by people with dementia in actively using such
system. Even there is some evidence, that technology may empower well-being
activities, actual devices may have limited functionality and impact, mainly
limited to safety and with a group of persons with dementia encounters some
difficulties (Lauriks et al. 2007, Teipel et al. 2016). The system may be
technically functional, but it seems that still may not work for specific
individuals. A person may not respond well to a specific type of technology -
system assistance. Moreover, the person with dementia quite sometimes doesn’t
recognize himself/herself as being in need of help/assistance. What 1is more,
due to the privacy and inner feelings of embarrassment he/she prefers that
intrusions to him/her 1is minimal. When developing tools for people with
dementia, social activities are most heavily affected Dby spatial
disorientation, which increases the risk of getting lost and exhibiting
wandering behavior, patients may reduce outdoor mobility leading to a more
sedentary lifestyle when dementia progresses. Therefore, recognizing
challenges on time and supporting and maintaining activities is a major theme
for future treatment and prevention of dementia and/or its progression.

Thus, a proper presentation and the dialogue can enhance the trust and help
people to lose their fear against the unknown. In TeNDER, the support for
autonomous outdoor mobility empowering participation in social events of
patients with mild dementia through the TeNDER App reminder was tested. In
addition, the carer could encourage the person with dementia to be more
active. However, bith were not significantly accepted and the most acceptable
was the quality of sleep tracking, as 1t was the less intrusive one and
needed the less interaction by people. Based on the sleep quality reports,
people could decide to adapt daily management and being more careful (if
needed) on the healthy habits in regards to sleep behavior. However, when
talking with people involved in testing, the main concern reported was the
privacy and data access, but also time the participants had to spend on
learning how to use the App and to be involved. Accordingly, there 1is a
common issue on trust concerning the technology and who can access the data,
but also people are concerned about the intrusion into their personal life
and viewing their 1life-style as data-generated information. Sometimes the
data don’t show the same picture as the person perceives. As also, the
literature suggests that familiarity with a device/service determines its
usability until more advanced stages of dementia (Teipel et al. 2016) it 1is
quite challenging to introduce new Apps/services that are not compatible with
the mobile phones that the person is already using or even sometimes if it is
compatible, it 1is a challenge for a person to wuse it. Therefore, the
providers shall take into account that as the devices and Apps are constantly
updated, but also new versions and models are coming into the market every
few years, this may be a barrier for usability for some people. Technological
advances are important, but must be underpinned by industry and service
providers following a user-centred approach to design and delivery
(Greenhalgh et al. 2015).

As mentioned, the researchers reported that several participants were
concerned about the maturity of the system and the amount of time that would
need to be spent with the technology and the testing and also about the
amount of the feedback (messages, alerts, reports) that would be tested. In
the literature on cardiovascular disease management and usage of assistive
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tools, it is already reported that there is little known about the optimal
dosing, frequency, and content of text messages, the duration of
interventions, or the individual and group characteristics that may identify
patients most likely to benefit from such tools (Piette et al. 2015). Also,
the environmental mediators included workload, task complexity, and time
constraint are recognized. Therefore, it is a challenge how much information
and feedback to provide to the people through the system. On the other hand,
some other researches questioned the tendency to over-rely on the technology-
based insights for caring purposes (Goddard et al. 2012). Overall, the
relevant knowledge of patients and carers is mainly based on their experience
in daily life, but the professionals are already quite used to participating
in different tool assessments. The results gathered from interactions with
the professionals showed that there is a need for a reliable, error-prone
system in order to include mentioned parameters 1in decision-making in the
future and to allow that daily events and data gathered could benefit to
personalize the approach to a person in a proper manner. There is an obvious
challenge from the professionals' perspective, that they would not prefer to

have additional workload with the testing, messaging, etc., and would prefer
that the patient and/or carer brings reports or views to them (or send them
before the wvisit), but they would not prefer to have the access to and to be

challenged to view the information by themselves continuously. This can also
be explained by the timing of the testing phase, as the last two years were
colored with the covid-19 epidemic, and professionals were already overloaded
with their work.

Among the discussed risks, there is also a social risk for reduced human
contact because of the use of the technology based care cesrvices and was
reported through the social workers®™ feedback. As mentioned form other
researchers, we need to Dbe aware of the tendency to over-rely on the
technology-based insights for caring purposes (Goddard et al. 2012). Social
engagement may be a protective factor against cognitive decline at older ages
(Seeman et al. 2001) and thus this risk needs to be carefully addressed. 1In
addition, thoughts that were expressed mainly by carers, but also by health
professionals, social workers, and other professionals, were related to the
affordability of such systems and the potential cause of social inequalities.
People 1living in rural areas have less access to, and slower, internet
infrastructure, and older people are less 1likely to own smartphones or
connect to the internet (Honeyman et al. 2020), this 1is at least how we
generally view it. But that is also, what TeNDER researchers reported that
was raised several times by the participants.

However, one of the side effects of the TeNDER piloting was increased digital
competencies among involved carers and some patients as the researchers
provided some basic training for the use of the smart devices and apps. We
will analayse the impact of TeNDER on the quality of life of people as the
findings from studies that have examined the impact of the technology access
on outcomes related to the quality of life and well-being in older adult
populations are still mixed (Dickinson et al. 2006, Choi et al. 2012, Cotton
et al. 2013, Czaja et al. 2018).

PRIME, Vol 16, Issue 1, 2023 21



Glisovié-Krivec., Krivec, Selic¢ & Zlobec, 14-23

Acknowledgment

Many thanks to TeNDER project partners who made this research possible.

This project has received funding from the European Commision under the

European Union's Horizon 2020 program - grant agreement number 875325
(TeNDER project, affecTive basEd iNtegrateD carE for DbetteR Quality of
Life). The paper solely reflects the views of the authors. The Commission

is not responsible for the contents of this paper or any use made thereof.

References

Arnold, M.H. (2021). Teasing out Artificial Intelligence in Medicine: An
Ethical Critique of Artificial Intelligence and Machine Learning in Medicine.
J Bioeth Inqg. 2021 Mar, 18(1):121-139.

Astell AJ, Bouranis N, Hoey J, Lindauer A, Mihailidis A, Nugent C, Robillard
JM; Technology and Dementia Professional Interest Area .... Technology and
Dementia: The Future is Now. Dement Geriatr Cogn Disord. 2019;47(3):131-139.
doi: 10.1159/000497800. Epub 2019 Jun 27. PMID: 31247624; PMCID: PMC6643496.

Bates, D.W., Gawande, A.A. (2003) . Improving safety with information
technology. New Engl J Med. 2003; 348 (25) :2526-34.

Choi, M., Kong S., & Jung, D. (2021). Computer and internet interventions for
loneliness and depression in older adults: A meta-analysis. 2012. Healthcare
Informatics Research, 18, 191-198.

Cotton, S. R., Anderson, W. A., & McCullough, B. M. (2013) . Impact of
internet use on loneliness and contact with others among older adults: Cross-
sectional analysis. 2013. Journal of Medical Internet Research, 15, 39.

Czaja, S.J., Boot, W.R., Charness, N., Rogers, W.A., Sharit, J. (2018).
Improving Social Support for Older Adults Through Technology: Findings From
the PRISM Randomized Controlled Trial. Gerontologist. 2018 May 8; 58(3):467-
477 .

Dickinson, A., & Gregor, P. (2006). Computer use has no demonstrated impact
on the well-being of older adults. 2006. International Journal of Human
Computer Studies, 64, 744-753.

Elberse, J.E., Caron-Flinterman, J.F., Broerse, J.E.(2011). Patient-expert
partnerships in research: how to stimulate inclusion of patient perspectives.
Health Expect. 2011 Sep;14(3):225-39.

Goddard, K., Roudsari, A., Wyatt, J.C. (2012). Automation bias: a systematic
review of frequency, effect mediators, and mitigators. J Am Med Inform Assoc.
2012 Jan-Feb; 19(1):121-7.

Gove, D., Diaz-Ponce, A., Georges, J., Moniz-Cook, E., Mountain, G., Chattat,
R., @ksnebjerg, L. (2018). European Working Group of People with Dementia.
Alzheimer FEurope's position on involving people with dementia in research

PRIME, Vol 16, Issue 1, 2023 22



Glisovié-Krivec., Krivec, Selic¢ & Zlobec, 14-23

through PPI (patient and public involvement). Aging Ment Health. 2018
Jun;22(6) :723-729.

Greenhalgh T, Procter R, Wherton J, Sugarhood P, Hinder S, Rouncefield M.
What is quality 1in assisted 1living technology? The ARCHIE framework for
effective telehealth and telecare services. BMC Med. 2015 Apr 23;13:91. doi:
10.1186/s12916-015-0279-6. PMID: 25902803; PMCID: PMC4407351.

Honeyman, M., Maguire, D., Evans, H. and Davies, A. (2020) . Digital
technology and health inequalities: a scoping review. 2020. Cardiff: Public
Health Wales NHS Trust.

Ibrahim, H., Liu, X., Zariffa, N., Morris, A.D., Denniston, A.K. (2021).
Health data poverty: an assailable barrier to equitable digital health care.
Lancet Digit Health. 2021 Apr,; 3(4):260-265.

Lauriks, S., Reinersmann, A., Van der Roest, H.G., Meiland, F.J., Davies,
R.J., Moelaert, F., Mulvenna, M.D., Nugent, C.D., Drdes, R.M. (2077). Review
of ICT-based services for identified unmet needs 1in people with dementia.
Ageing Res Rev. 2007 Oct; 6(3):223-46.

Lariviere M, Poland F, Woolham J, Newman S, Fox C. Placing assistive
technology and telecare in everyday practices of people with dementia and
their caregivers: findings from an embedded ethnography of a national
dementia trial. BMC Geriatr. 2021 Feb 15;21(1):121. doi: 10.1186/s12877-020-
01896-y. PMID: 33588768; PMCID: PMC7885439.

Lorenz K, Freddolino PP, Comas-Herrera A, Knapp M, Damant J. Technology-based
tools and services for people with dementia and carers: Mapping technology
onto the dementia care pathway. Dementia (London). 2019 Feb;18(2):725-741.
doi: 10.1177/1471301217691617. Epub 2017 Feb 8. PMID: 28178858.

Piette, J.D., List, J., Rana, G.K., Townsend, W., Striplin, D., Heisler, M.
(2015). Mobile Health Devices as Tools for Worldwide Cardiovascular Risk
Reduction and Disease Management. Circulation. 2015 Nov 24; 132(21) :2012-27.

Seeman, T. E., Lusignolo, T. M., Albert, M., & Berkman, L. (2001). Social
relationships, social support, and patterns of cognitive aging in healthy,
high-functioning older adults: MacArthur studies of successful aging. 2001.
Health Psychology, 20, 243-255.

Teipel, S., Babiloni, C., Hoey, J., Kaye, J., Kirste, T., Burmeister, O.K.
(20106) . Information and communication technology solutions for outdoor
navigation in dementia. Alzheimers Dement. 2016 Jun;12(6):695-707.

PRIME, Vol 16, Issue 1, 2023 23



