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E. Guisado-Fernandez, C. Giunti, L. Mackey, P.A. Silva, C. Blake, B. Caulfield. Informal car-
egivers’ attitudes and compliance towards a connected health platform for home care sup-
port: Insights from a long-term exposure. Gerontechnology 2019;18(4):231-242; https://doi.
0rg/10.4017/gt.2019.18.4.005.00 Background When designing Connected Health (CH) solutions
for home care, it is vital to focus on usability and user experience to ensure that technolo-
gies are easy to use and meet users’ expectations and needs. Generally, the usability and
user experience tests are conducted during short-term exposure, which does not allow a
true understanding of how the technology can help with the home caring tasks. Research
aim We aim to investigate informal caregivers’ feedback on the utility and usability of a
CH monitoring platform for People with Dementia (PwD) during a period of extended use
in the natural living context, and to understand how this was related to compliance pat-
terns. Methods Informal caregiver’s feedback about the CH platform, usability, and the
impact of short-term versus long-term exposure were investigated through semi-structured
individual interviews at the beginning and end of a 6-month deployment in the home care
setting. Informal caregivers’ compliance with the CH platform was analysed from their dai-
ly platform utilization during the deployment time. Results 11 informal caregivers agreed
to participate. There was a change in the participants’ opinions about the CH platform
between the short-term and the long-term exposure feedback. Their initial impressions
about what the CH platform could offer them to improve their delivery of home care for the
PwD did not correspond with what they found that the CH platform could provide them
following the long-term exposure. If at the beginning they saw the CH platform as a helpful
tool to facilitate home care delivery and to improve their self-efficacy, after the deployment
they expressed that because of the way the platform was designed it was mainly con-
ceived for dementia research benefit and not to fulfill their caring needs. Compliance with
the CH platform was quite low and similar between all participants. Conclusions Most
contemporary CH studies are not conducted in real-life settings and without enough dura-
tion in time. Consequently, this is not providing accurate insights into the factual informal
caregivers’ interaction with these technologies and their suitability for their caring needs
and support. With this study, we have recognized the importance of studying how informal
caregivers’ are engaging with CH for home care in their own environments and for enough
duration of time. We have also highlighted that, despite the fact of applying UCD, the result
may not always be satisfactory for the user. For these reasons, more longitudinal research
on PwD and their informal caregivers, CH technologies adoption need to be conducted.
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INTRODUCTION

Background

Dementia is one of the most limiting chronic dis-
eases with an estimated prevalence of 50 million
people worldwide (World Health Organization,
2017). People with Dementia (PwD) are usual-
ly cared for at home by an ‘informal caregiver’,
a family member or a close relative that takes
care of the PwD in all of the aspects of their life,
without any formal training or qualification, and
without being paid for their work (Donelan et
al., 2002). Being an informal caregiver can be a
challenging and demanding role that can impact
negatively on their own health, as the continu-
ous burden and strain they suffer can lead them
to experience some physical and mental health
issues such as anxiety, depression, and stress
(Godwin, Mills, Anderson, & Kunik, 2013). These
issues have important implications as they can
jeopardize the ability of the informal caregiver to
provide continuous care (Donelan et al., 2002).

Recent research suggests that technology-driven
interventions, such as smartwatches, monitoring
devices, or locator devices, can benefit home
care delivery and consequently support the in-
formal caregivers (Godwin et al., 2013). Technol-
ogy can help the PwD to maintain independ-
ence, and improve their quality of life and health
status (Boletsis, McCallum, & Landmark, 2015)
and at the same time it can provide the support
the informal caregivers may need at home dur-
ing this caring process (Bossen, Kim, Williams,
Steinhoff, & Strieker, 2015). With this, the litera-
ture advocates that technology applied to home
care can offer potential opportunities to reduce
the burden of informal caregiving and the need
for premature nursing home placement, through
a low-cost alternative for home care delivery
and social support (Godwin et al., 2013).

This is the case for Connected Health (CH), a
new model of chronic care delivery facili-
tated by technology where all the stakehold-
ers involved in a person’s care are ‘connected’
through a health portal that provides a continu-
ous and efficient flow of information between
them (Caulfield & Donnelly, 2013). The concept
of CH has gained attention amongst Dementia
researchers, as it has shown positive results in
helping the informal caregivers in their delivery
of home care for the elderly (Chouvarda, Goulis,
Lambrinoudaki, & Maglaveras, 2015; Darkins et
al., 2008). Using a wide variety of technologies
such as body-worn and monitoring devices, CH
can help the informal caregiver in their caring
duties, through the continuous monitoring of the
health status of the PwD at home, alerting them
to changes in the PwD and their environment
(such as falls or any other emergency event), and
facilitating their communication with the health-
2019

care professionals (HCP) when needed. CH also
shows promise in reducing informal caregivers’
burden, stress, anxiety, depression, and in bring-
ing improvements to their quality of life (Godwin
et al., 2013; Torkamani, 2014).

When designing CH solutions for home care, the
literature suggests that it is necessary to include
the final intended user (Guisado-Fernandez, Gi-
unti, Mackey, Blake, & Caulfield, 2019), in this
case, the informal caregiver, during all the phas-
es of the design, development, and implementa-
tion process (Johnson, Johnson, & Zhang, 2005).
This is important in order to ensure that the re-
sulting technologies and devices fit into the in-
formal caregivers’ needs and meets their expec-
tations for facilitating their caring work (Brown
et al., 2014; Kort & Van Hoof, 2014; Lundberg,
2014; Span et al., 2014). There are many exam-
ples in the literature of how informal caregivers’
perceptions and feedback has been brought into
the process of developing technology solutions
to enable home care. These range from the in-
formal caregivers being involved throughout
the process from concept to final implementa-
tion and usability evaluation in the field (Hwang,
Truong, & Mihailidis, 2012; Lopes et al., 2016), to
a model where PwD and their informal caregiv-
ers are only involved at the end of the process
when their feedback is sought on a fully devel-
oped system (Cristancho-Lacroix et al., 2015;
Pot, Blom, & Willemse, 2015). Regardless of
the extent of involvement across the implemen-
tation cycle, the user experience tests that are
employed mainly take place in research environ-
ments (Feeney Mahoney, Coon, & Lozano, 2016)
and with a very limited duration of just a few
hours (Hwang et al., 2012). Even in the case of
home tests, their duration is equally restrained to
just a few hours (Hattink, Droes, Sikkes, Oostra,
& Lemstra, 2016), or in the best cases for a limit-
ed number of weeks (Lewis, Hobday, & Hepburn,
2010). This short-term exposure may not provide
an opportunity for proper immersion into the
real-life scenario, where an informal caregiver is
involved in living with and using the technology
for long-term exposure, over months as opposed
to hours or weeks. During an extended period
such as this, informal caregivers can develop a
true understanding as to how the technology
can either help or hinder them during their every
day caring tasks. This enables a better perspec-
tive and ability to provide feedback on the tech-
nology and the service that it intends to enable.
Therefore, there is a need to establish appropri-
ate informal caregivers’ evaluations that take
place after long-term exposure to technology
home care delivery interventions and placed in
‘real world’ scenarios (Bharucha et al., 2009).
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Connected health platform for home care support

This paper describes a study investigating the ef-
fect of a long-term exposition on the perceived
usability and user experience of a CH platform
specifically created to provide home support for
informal caregivers of PwD. The study presented
here is nested inside the “Connected Health
Supporting Home Stay in Dementia (CHESS)”
project (DEM-2015-1464).

CHESS project overview

CHESS is a three-year longitudinal cohort study
that is currently underway in the University Col-
lege Dublin (Ireland). The project aims to: (1)
evaluate the effectiveness of a CH platform in
supporting informal caregivers of PwD at home,
compared with usual care; (2) study the impact
of CH in dementia home care, in terms of the
potential improvement of the PwD and their in-
formal caregivers’ physical and mental health,
and quality of life; and (3) to determine the CH
platform’s usability and user experience from
the informal caregivers’ perspectives. CHESS
project has been reported elsewhere (Guisado-
Fernandez et al. 2019) and it is expected to be
completed by late 2019.

The CH platform works on a tablet computer
(Samsung Galaxy Tab A 10.1, 2016) and it is con-
nected to a range of PwD monitoring devices for
home use, including a blood pressure (BP) moni-
tor (Omron M6), an electronic weighing scale
(Withings), and an activity and sleeping tracker

(Withings Go). From within the platform, partici-
pants have access to four main features:

e A patient educational module that provides ac-
cess to information and videos from dementia
experts offering advice about daily home care.

¢ An assessment module with daily question-
naires for the informal caregivers that gathers
data separately about themselves and the PwD.
In the case of PwD, data on their mood, nutri-
tion, activity, bowel movements, and medica-
tion compliance is collected. The information
is entered by the caregiver and can be remotely
accessed by the healthcare team. For caregivers,
surveys on their mood, energy levels, sleep qual-
ity, and anxiety levels are taken. This information
will be used for research purposes only and is
not accessible to the healthcare team.

¢ A logging module consisting of an online diary
for the caregivers to keep track of events, with
summary reports of changes in the PwD care plan.
e Finally, a dashboard with an overview of the
PwD activity levels, sleep patterns, BP, and
weight, recorded by the monitoring devices.

During the deployment, the informal caregiv-
er has to measure the PwD’s BP once a week
and input the results into the dashboard sec-
tion. Weight has to be measured by the infor-
mal caregiver once a month and is automatically
uploaded from the scale to the health platform
via Wi-Fi. Daily activity and sleeping, tracked
from the activity wrist tracker, is automatically
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uploaded via Bluetooth into the health platform.
In addition, the informal caregivers are prompt-
ed through messages under each feature section
name to complete the daily questionnaires on
the platform, to take the weight and BP, and to
have a look at the information section, which is
updated with new resources regularly. The en-
crypted platform securely connects all the key
stakeholders involved in the PwD’s care (ie, in-
formal caregiver, general practitioner, public
health nurse, and hospital geriatric services). As
mentioned above, the generated data is present-
ed in the platform and made available for the in-
formal caregivers and the health care profession-
als as an objective measure of the PwD’s health
status. Please see Figure 1 for a representation of
the CH platform components. Screenshots of the
platform interface, sections, and devices can be
found in the supplementary files.

The CH platform was designed following a User-
Centred Design (UCD) approach (Dabbs et al.,
2009) which is gaining attraction in the design
of health technologies (Giunti, Mylonopoulou, &
Romero, 2018). The CH platform is the result of an
iterative process of evaluations and consultations
with experts in Dementia and informal caregiv-
ers. Their input and considerations were used for
developing the first prototype of the CH platform,
which was pilot tested with informal caregivers of
PwD into their homes for a short time (6 weeks).
At completion, interviews were conducted with
the participants to provide their feedback and
user experience with the CH pilot platform. The
knowledge acquired from the pilot study was
used for making changes to the platform, in order
to refine it and to align it to the PwD and car-
egivers’ needs. The second prototype was then
tested once again during a focus group with in-
formal caregivers of PwD in our research facilities.
Once more, their feedback was used for making
improvements in the platform. This final resulting
platform is the one under evaluation in this paper
and that is currently being tested at homes by in-
formal caregivers of PwD in the longitudinal study.
An illustrative explanation of this iterative process
can be seen in Figure 2.

Objective

The goal of this study is to evaluate a CH plat-
form and gather feedback from informal caregiv-
ers after a long-term exposition to the platform to

understand how it relates to compliance patterns.

MeTHODS

Study design

We conducted a mixed-methods study to evalu-
ate the CH platform described above after an ex-
tended use period in their natural living context
(6 months). Informal caregivers’ compliance with
the CH platform was obtained analyzing the fre-
quency of completion of the daily questionnaire
during the deployment time.

Informal caregivers’ feedback, their perceptions
of platform usability, and the impact of short-
term exposure versus long-term exposure on
their impressions were investigated through one-
to-one semi-structured individual interviews
conducted at two-time points, six months apart.
These were during the initial CH platform de-
ployment assessment and again at the platform
removal assessment when the caregiver had the
opportunity for six months of immersive use of
the platform. A training session was conducted
during the deployment assessment for a step-by-
step explanation on how to use the CH platform
and how to complete each task.

Recruitment

Recruitment of participants was conducted
through inviting informal caregivers already in-
volved in the CHESS project from June 2017 to
December 2018 and using common inclusion
criteria to that larger longitudinal project. These
were: the informal caregiver must be a live-in or
dedicated informal caregiver, living in the com-
munity, fluent in English (verbally and written),
have adequate hearing and vision, and not be
involved in another research study.

Procedure

Participants who agreed to take part in the study
received a training session and were provided
with a user guide containing all the information
about the platform use as well as a step-by-step
explanation on how to use it and how to complete
each task. They were also provided with a phone
number where to call in case of having any prob-
lem or needing assistance with the platform use.

A researcher (EGF) conducted the interviews fol-
lowing a guide which included the following top-
ics: (1) reason for participating in the project; (2)

Experts consultations
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Figure 2. CHESS CH platform iterative design process.

2019

Vol. 18, No 4



Table 1. Demographic characteristics of participants.

PwD gender

Male 5 45.5%
Female 6 54.5%
PwD age

Mean 75.82

Range 54-89

Caregiver gender

Male 4 36.4%
Female 7 63.6%
Caregiver age

Mean 66.55

Range 48-90

Caregiver years in care

Mean 3.9

Range 1-12
Caregiver-PwD relationship

Spouses 7 63.6%
Children 4 36.4%
Type of dementia

Not specified 6 54.5%
Vascular dementia 4 36.4%
Alzheimer’s disease 1 9.1%

platform feedback on usability, usefulness, helpful-
ness, expectations, suitability, and improvements;
(3) caregiver impressions of PwD perceptions of
the CH platform; and (4) caregivers’ perceptions
of home care technology in general. Each inter-
view was audio-recorded and transcribed by one
researcher (EGF) in the next 24 hours after the in-
terview took place. Interviews started in June 2017
and finished by December 2018, when reached
a data saturation point, as the data collection did
not longer offer any new relevant data that could
provide any new insights or information to our
core code categories (Dworkin, 2012).

Data analysis

The transcriptions were analyzed from January
to March 2019 by two researchers (EGF and
LM) using content analysis, a suitable approach
when analyzing technology-supported interac-
tions (Krippendorff, 2004). It allows a qualitative
analysis of the data, while at the same time al-
lowing patterns and frequencies in the text to be
measured through a systematic coding and cat-
egorization (Ryan & Bernard, 2000; Vaismoradi,
Turunen, & Bondas, 2013). The guiding code-
book used for this analysis was created follow-
ing the four topics examined in the interviews as
outlined above. The emergent categories were
analyzed using a deductive method and organ-
ized for generating themes with Nvivo software
(QSR International Pty Ltd. Version 11, 2015).
The resulting themes were based on our previ-
ous Scoping Review results, as it was our leading
guide for creating the interviews’ questionnaire
(Guisado-Fernandez et al., 2019).

2019

Due to the lack of standard compliance meas-
urement tools for these types of interventions,
we calculated caregivers’” compliance with the
platform by counting up the total number of dai-
ly questionnaires completed by each caregiver
and divided by the number of days they would
spend with the platform. Caregivers had the plat-
form deployed for a total of 180 days (6 months),
which means that a maximally reliable caregiver
would interact with the platform and complete
180 daily questionnaires during the time they
were using the CH platform.

The compliance of any participants who withdrew
earlier was calculated dividing the number of
questionnaires completed till their drop out point
divided by 180 (Van Het Reve, Silveira, Daniel,
Casati, & De Bruin, 2014). The results were trans-
formed into percentages to classify them into three
groups: low compliance (0-40%), medium com-
pliance (41-79 %), and high compliance (= 80%).

ResuLts

Participants

Eleven informal caregivers agreed to participate,
completing the pre-technology deployment in-
terview and the post technology deployment
interview six months apart. From them, two
PwD-informal caregiver dyads withdrew from
the CHESS project, completing the post technol-
ogy deployment interview at their withdrawal
time. The sample was mainly composed by fe-
male informal caregivers (63.3 %), who had an
average of 66.55 (SD 13.50) years of age; most
of them were spouses of the PwD (63.6 %), hav-
ing been a dedicated caregiver for the PwD for
a mean of 3.9 years (min T — max 12). In terms
of the PwD they were caring for, there was a
reasonable balance between genders (54.5 %
female versus 45.5 % male), and the PwD had
an average of 75.82 (SD 10.78) years of age. The
majority of the PwD had a non-specified type of
Dementia (54.5 %); the second most common
type was Vascular Dementia (36.4 %) followed
by Alzheimer’s Disease (9.1 %) (Table 1).

Participants’ compliance with the CH platform
Caregivers’ compliance with the CH platform
was quite similar between all participants. Most
of the caregivers had low compliance with the
platform (72.72%); just 2/11 (18.18%), caregivers
had medium compliance and only 1/ 11 (9.09%)
had high compliance (Table 2).

Participants’ feedback and time-exposure effect
A few themes emerged from the interviews. At
the technology deployment, our participants cre-
ated a conceptualization of what the CH platform
could provide them in terms of their own support
and were quite optimistic about the benefits that it
could bring into their daily caring duties. After the
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Table 2. Participants” compliance to the platform.

them in their daily care

duties and would allow

Participant Number of daily % of compliance Group !

ID questionnaires completed (Low/Medium/High) them to monitor the
C1 102 56.6 Medium PwD’s health (“It will
C2 40 222 Low help me to keep on top
C3 166 92.2 High of things”). After deploy-
c4 67 37.2 Low ment, most of the par-
c5 34 18.8 Low ticipants agreed that the
Cé 15 8.3 Low platform did not provide
c7 66 36.6 Low such health monitoring
cs 17 65.0 Medium support, as they thought
9 23 12.7 Low that the health param-
C10 9 5.0 Low eters monitored and
C11 41 22.7 Low questionnaires  asked

deployment, that initial generated vision of util-
ity and helpfulness did not correspond with what
they truly found: the CH platform was perceived
more as a research platform with no applicability
to their needs as an informal caregiver.

Attitudinal aspects

During the platform deployment interview, most
of the participants (8/11) had a strong positive
opinion towards it, seeing their involvement as a
benefit for themselves and the PwD. From the 11
participants, only one expressed a negative opin-
ion from the beginning, seeing the CH platform
as not beneficial for themselves but just as a ben-
efit for Dementia research, participating in the
project for the mere aim of helping in Demen-
tia research. After the CH deployment finished
and all devices were removed from their homes,
participants’ perceptions towards the platform
changed: Most of them (7/11) expressed a nega-
tive opinion and provided negative feedback.
This was mainly due to utilization issues with
some devices and that their prior impressions
about the platform potential for home support
were not met (“Well, just purely from a personal
point of view, the benefits scem to be more for
yourself that for myself”). All these participants
had a low compliance rate (Table 3).

Support tool
The participants had in the beginning high ex-
pectations that the CH platform would help

Table 3. Caregivers’ attitudes towards the CH
platform before and after deployment.

Before  After Compliance
C1 + + Medium
C2 + - Low
Cc3 Neutral - High
c4 + + Low
G5 + + Low
Co6 + - Low
c7 - - Low
Cc8 + - Medium
Cc9 + + Low
C10 Neutral - Low
C11 + - Low

2019 236

were not relevant for their caring needs (“I didn’t
actually find it many benefits for me really”), ex-
cept for the sleeping tracking and BP monitor-
ing. These devices were seen as a facilitator for
providing better communication with the clini-
cians about any health issues in the PwD (“When
he says to me | never slept a wink. So, I said to
look back on that and tell me. But you slept nine
hours. He told me I didn‘t sleep”; “I would like to
keep the blood pressure one because of the fact
that sometimes Lisa has these drops, I'm able to
tell her doctor what her blood pressure is regu-
larly and then what | have noticed”).

Self-efficacy facilitator

In the beginning, some participants saw their
participation as a benefit for themselves and the
PwD, expecting that the platform would pro-
vide them with more independence and more
knowledge about what to expect as the disease
progresses (“Yes, | think it’s going to be greatly
beneficial for giving me more freedom or in-
dependence in terms of keeping an eye on her
health”). This idea was not expressed during the
after deployment interviews.

Perceived usefulness for care facilitation

Our participants considered from the beginning
that the dashboard section was the most help-
ful piece in the platform for facilitating their
daily caring work, most of all the sleeping and
the activity tracker. The reason for that was that,
as some of the PwD were struggling with their
sleeping patterns and had a sedentary life, the
informal caregivers hoped that having it tracked
could help them to show this to the doctors and
take some measures to solve it (“He goes up at
7 pm and he doesn’t get up until around 12 pm
next day, [...] so I will monitor that and go to his
doctor”). Just one participant mentioned that at
first, couldn’t think of any usefulness in the daily
questionnaire for their daily duties (“The ques-
tionnaire that you have to fill in every day, | dont
think it’s going to help me in any way”). Another
two thought the same about the weight meas-
urement. For the rest of the participants, all the
features seemed to have a purpose and found
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them of some value. After deployment, while the
dashboard was still considered the most useful
feature, the rest of the features had totally been
neglected, most of all the daily questionnaires
and the information resources. They were not
considered useful by most of the participants,
having found them monotonous to complete
and too repetitive (“...they are every day the
same, nothing changed, I got careless about it!”).

Usability

In general, the whole system was found easy
to use. Only two participants considered in the
beginning that their lack of technological skills
and education would make it a bit difficult to
use (“I'm not good at technology...”). However,
these two same participants mentioned after the
deployment that they found the platform easy to
use, and that their lack of digital literacy did not
influence them in the platform utilization (“It was
easy to use for what I could cope with”).

Mismatched expectations and needs

As mentioned above, at the beginning most of
the participants seemed to be quite happy with
their participation and saw some kind of benefit
for them or the PwD derived from it. After re-
moving the devices, we asked the participants
if, given the opportunity, they would like to keep
using the CH platform at home; 7/11 participants
recognized that they would not like to keep using
it, as the platform did not meet their initial im-
pressions and did not help them with what they
anticipated (“I'm not very sure what benefits for
us...”). Most of the participants commented that,
because of the way the project was built and
deployed, it was too medicalized, and that the
health parameters monitored for the PwD were
not the information that they needed for provid-
ing good care (“Why would | need to know how
many steps Linda takes? And she sleeps so well
that there’s no need... “). Only 4/11 participants
kept thinking of it in a positive way, confirming
the impressions and thoughts verbalised in the
first interview and supporting their initial in-
sights (“You know if she wasn’t doing anything,
like walking or sleeping enough, | wouldn’t have
known that otherwise. If | got on the phone my
mother would have said something different”).

Familiarization

When asked about any initial thoughts about
how could the platform be improved for mak-
ing it more helpful for their caring tasks, most of
the informal caregivers commented that it was
too early to think of any (“It’s too early to say...”).
They all made clear that they need more time to
learn to navigate through it and get familiarised
with its functions before finding out how it could
be improved.

2019

Need for platform personalization

If at the beginning every feature seemed to have
a purpose for most of all the participants, after
the deployment, this was not seen in the same
way. The participants mentioned that the daily
questionnaires were not applicable to the PwD
and their caring situation, not being adapted to
each individual’s disease stage and needs (“The
questions mostly adhere to a person with a lit-
tle activity or with other difficulties [...], they
are not relevant to me and my mother’s disease
stage”), and without an appropriate frequency (
“...even once a month would be enough...”). All
participants agreed on the need for changing the
frequency of the questionnaire and adapting the
content to each individual (“Everybody has their
own queries”). Something similar happened to
the educational module; just two participants af-
firmed having had a look at them and considered
it revealing (“I have used all of them, they are
really good, and I got my kids to watch them as
well”). The rest of the participants replied that
they did not have a look at it, either because they
forgot about its existence (“Where is this now?
On the platform?”), were busy with other caring
issues (“The piece that gives you information...I
didn’t use that. To be honest, with all that’s been
going on | just..."), the information provided was
not considered necessary, as already been aware
of the condition and resources available (“Be-
cause as you know I've done a couple of online
courses and | didn’t think it could add anything
to that. | suppose I should have looked at it to see
if it could teach me anymore”; “I thought it was
good. It ended into very late stages of Dementia
so it didn‘t really apply anymore, but it could be
interesting for someone else”), or because they
did not found it relevant to the disease stage (“It
doesn’t equate to what John is at the moment...”).

Room to improve

At the deployment, most of the participants men-
tioned that at first, they couldn’t think of any plat-
form changes (“I can't think offhand of anything,
I'll know more in a few months”). This same
question had a totally different answer when
asked after the deployment. Apart from the rec-
ommendations about the questionnaires and the
education section, some participants recom-
mended the addition of a heart rate monitoring
and a GPS location. They also recommended
making the tracking device to look more like a
piece of jewelry and not as a clinical device in
order to avoid any misinterpretation from the
PwD due to their cognitive decline. Also, the
participants showed interest in having added to
the CH platform some type of social network to
contact other informal caregivers, update the
content with community meetings with other
peers, and to add messages or beeping remind-
ers to the tasks that have to be completed instead
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of just a pop-up message.

Technology burden

Despite the platform was not considered in the
beginning that it could bring any added burden
for our busy participants, after the deployment it
was considered burdensome in some ways. Two
of the participants had to take the PwD to their
HCP because the BP monitor was constantly
giving a BP measurement higher than what was
usual for the PwD, making them worry (“I took
the blood pressure a couple of times in the be-
ginning and it was right off the scale...we got him
over at the local doctor who said it was fine... it
kind of put us off that a bit so | just stopped using
it”). Another participant could not take the PwD
BP measured as the measurements were giving a
constant error with the PwD, but worked prop-
erly when measuring it in other family members.

Technology resistance

Just one participant considered in the begin-
ning that the PwD would be resistant to wear
the activity and sleeping tracker, just because of
the own disease nature making her forget what
that was (“I suppose the thing is she won't really
know, but it’s just the wearing of the thing... but
once it’s on there shouldnt be any issues. And
it’s a little bit difficult to take off so hopefully, that
will help”). Furthermore, one of the participants
that withdrew before finishing the deployment
time commented that the reason for leaving was
that the PwD did not want to be monitored, as
did not want the informal caregiver to see how
sedentary she was (“Cranny has refused to, she
doesn't like the fact that you can tell how long
she has slept or how little she has walked. That
is the only reason she’s not wearing it”"). The rest
of the participants mentioned that the PwD did
not offer any resistance to the platform use and
monitoring, neither at the on-boarding or at the
leaving interview.

This can be summarized in a few lessons:

e UCD is key to CH success. However, apply-
ing UCD does not mean that your technology is
going to be fruitful. Before starting the design of
a CH technology solution, we need to fully un-
derstand the intended users’ needs. In the case
of Dementia, we need to analyze the disease de-
mands and their caring needs at home. This can
only be achieved including them from the early
beginning of the design process. We also need to
make them tell us how they see that technology
could facilitate those caring needs. In our case,
despite having involved informal caregivers from
the beginning of the process, our CH platform
was not a success. Probably, the main reason
for that was our lack of understanding of their
true needs. Our participants also preferred a less
medicalized platform and more social support
2019
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oriented. Adding social media components such
as a communication tool with other informal car-
egivers or social meetings.

* The well known saying ‘one size does not fit
all’ has totally been proved here. Despite PwD
may have symptoms and care needs in common,
each individual is different and therefore their
caring demands are. Also, each individual may
have some fluctuation in their symptoms which
may vary in length. Therefore, CH needs to be
adapted and personalized to each individuals
needs and stage.

¢ People need time to get familiarised with a
piece of technology before deciding if it really
fits into their needs. Hence, being exposed to
technology during an extended period can help
to get a true insight into the technical features
and what it can offer for the user.

DiscussioN

Principal findings

Our study is unique in the way we have organ-
ized and presented our findings, combining
quantitative data and qualitative content analysis
in a descriptive narrative way. This allowed us to
report the findings outlined in the caregivers’ in-
terviews in comparison with the quantitative data
gathered from their daily log, giving us a richer
more realistic picture of what happened during
the deployment time (Ben Mortenson et al., 2018;
Kernisan, Sudore, & Knight, 2010; Lundberg,
2014; Mortenson et al., 2018). Furthermore, most
of the studies published at the moment principal-
ly report on positive findings (Boots et al., 2013),
however in our case, we are reporting all pros
and cons expressed by our participants, as we
consider their negative feedback not as a failure
but as constructive criticism to keep improving
our work. Despite our iterative UCD process
involving Dementia and CH experts, as well as
PwD informal caregivers, the system seems to do
not properly fit into their daily caring needs and
does not match with their initial impressions. This
supports literature highlighting the importance of
involving PwD and their informal caregivers in
the design process from the very beginning for
enhancing usability and technology acceptance
(Archer, Keshavjee, Demers, & Lee, 2014; Wan,
Byrne, O'Grady, & O’Hare, 2015).

There was a clear change in our caregivers’ opin-
ions and points of view about the CH platform
when comparing the short-term and the long-
term exposure feedback. It seems that the car-
egivers’ initial impressions about what the CH
platform features could provide them for the
PwD home care did not correspond with what
they found following the long-term exposure.
During the interviews, the informal caregivers
made clear their various reasons for not comply-
ing with the CH platform. Initially, the caregivers
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saw the CH platform as a benefit for the PwD
health monitoring and as an opportunity to em-
power themselves in their caring duties. After
the deployment, they essentially conceived the
platform for research’s benefit. Hence, the un-
met informal caregivers’ needs and expectations
played an important part in the lack of compli-
ance and negative long-term feedback.

Another frequently mentioned cause for not
compliance was the lack of personalization and
tailoring of the content of the platform. The infor-
mal caregivers felt that the questions asked were
too clinical and not relevant to the PwD stage
and their care needs and that a customization of
them based on each individual’s situation and
disease stage would be more appropriate (“Well,
they weren't practical probably. | know you have
to have a set number of questions but probably
weren't relevant in my mother’s case”). The in-
formal caregivers recommended customizing
the resources section content as well, as some of
them pointed out that the content was either too
basic for them or focused into Dementia stages
that didn’t apply to them (“It ended into very
late stages of Dementia so...it didn’t really apply
anymore”). These suggestions made us consider
that negotiation about shared goals, personali-
zation of monitoring parameters, and clarity in
expectations are important to set out the prior
deployment. This was a research prototype and
thus content was relatively generic to cater to all.
For real-world deployment, we do need tailor-
ing of the right information and right assessments
for the right person, following a needs-based
assessment with the caregiver and PwD as key
decision-makers.

Despite having conducted a training session and
providing the informal caregivers with a user
guide and a contact phone, many of them point-
ed out that this was not sufficient for understand-
ing the CH platform functioning and how they
could use all that data and information gathered
for their and the PwD’s benefit. They argue that
having been provided with more training at the
beginning would have been beneficial for learn-
ing how to use the platform and getting familiar-
ized with it, as well as understanding how the
CH platform could empower them in their car-
ing duties. We also consider that providing more
opportunities for this training could have helped
the caregivers to gain a clear insight into the CH
platform’s aim and possibilities for Dementia
home care, how they could benefit, and prob-
ably could have avoided those expectations that
were not realized.

Despite this negative feedback in the long-term,
the informal caregivers were still quite optimistic
about the promising benefits of using CH tech-
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nologies for Dementia home care and were mo-
tivated to take part in future Dementia research.
Some of them had even started to be engaged
with new technologies during the deployment
time that they had never used before: one par-
ticipant got a smartphone from her kids because
of starting using the tablet (“My daughter-in-law
gave me another phone the other day to use, a
modern one”), another got an iPad and a Fitbit
tracker, and another one bought an Amazon Al-
exa that used for playing music for entertaining
the PwD. This also denotes a generational dif-
ference in our population, between the younger
and technology-educated ones and the older
and non-technology educated.

Having said this, our impression is that with this
CH platform prototype we have not provided
our informal caregivers with the things they
may need for their daily caring life. Furthermore,
what we provided was probably not given in the
appropriate way, and without a proper explana-
tion of what using CH could mean for Dementia
home care. We should have made more em-
phasis in that all the information collected and
showed in the CH platform creates a pathway for
the informal caregiver to actively and meaning-
fully use it to support home care for the PwD. It
could be possible that we did not provide them
at the deployment phase with the appropriate in-
formation on what all these data means or what
they could do with it, and what an empowered
informal caregiver can do for a PwD and for
themselves. From their insights, we have learned
that they are willing for a more person-centered
and that more clarity from the beginning of what
technology can offer can help them to properly
set out their expectations from the start.

Comparison with prior work

Our major findings are consistent with previ-
ous similar studies involving feedback from in-
formal caregivers of PwD. Dementia informal
caregivers are willing to use technology for the
home care (Evans, Harris, & Kuppuswamy, 2011;
Mahoney & Mahoney, 2010), but researchers
have to provide solutions that truly cover their
needs and expectations (Cristancho-Lacroix et
al., 2015; Faucounau, Wu, Boulay, Maestrutti, &
Rigaud, 2009; Patterson T, McClean S, Langdon
PM, Zhang S, Nugent C, 2014), are personalized
(Alm et al., 2004; Boyd et al., 2014; Mitseva et
al., 2012), provide relevant and reliable informa-
tion (Brankaert, Snaphaan, & den Ouden, 2014),
and are easy to use (Orpwood, Gibbs, Adlam,
Faulkner, & Meegahawatte, 2005; Sugihara, Fu-
jinami, Phaal, & lkawa, 2012; Williams et al.,
2016). However, in previously published studies
on usability and users feedback, there are some
topics frequently mentioned that we were ex-
pecting to get from our caregivers’ feedback as
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well, but did not, like the possibility that the plat-
form really provided them with more independ-
ence and freedom (Begum et al., 2013).

Limitations

There are some limitations to consider when
interpreting our results. The first is that despite
the CH platform has been designed to connect
all the stakeholders involved in PwD’s care, our
study is only focused on the informal caregivers’
perspectives. Hence, some important insights
may be added when investigating other stake-
holders’ opinions. We also have to consider as a
limitation that our informal caregivers had many
different backgrounds and a wide difference
between their age, which can lead to a gap be-
tween two generations: the technology educated
and the non-technology educated, being these
last ones the most predominant in our group.
Another limitation is that we can not give a “rule
of thumb” for our results and extrapolate them
to other similar studies conducted in the field, as
we have to consider our outcomes and findings

within this specific project features, such as its
context, timing, population, and offered content.

Conclusions

CH is a novel concept in practice which does of-
fer the potential for PwD’s home monitoring and
informal caregiver support. Most contemporary
CH studies are not conducted in real-life settings
and without enough duration in time. Conse-
quently, this is not providing accurate insights
into the factual informal caregivers’ interaction
with these technologies and their suitability for
their caring needs and support. With this study,
we have recognized the importance of studying
how informal caregivers’ are engaging with CH
for home care in their own environments and for
enough duration of time. We have also highlight-
ed that, despite the fact of applying UCD, the
result may not always be satisfactory for the user.
For these reasons, more longitudinal research on
PwD and their informal caregivers, CH technol-
ogies adoption need to be conducted.
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