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Abstract. Promoting high quality of life for persons living with dementia has
emerged as a central goal in global public health agendas. The emphasis has
shifted from extending life to actively enhancing overall well-being by postpon-
ing or preventing additional disability. This represents a departure from tradi-
tional medical perspectives on dementia to a more socially-oriented approach,
placing a strong focus on wellbeing.

In parallel, the concept of self-management for people with living dementia has
emerged, where this is a person-centred approach in which the individual is em-
powered and has ownership over the management of their life and condition.
Practice recommendations for person-centered care have been recommended,
which emphasize the importance of knowing and understanding the person living
with dementia such that individualized choice and dignity are supported. There
is also a need to include informal carers (family members or friends) in designing
collaborative care planning, while balancing empowerment and active engage-
ment for the person with living dementia in self-management with carer support.
This paper describes our approach to co-designing assistive technologies for care
planning with and for persons living with dementia and their caregivers.

Keywords: Dementia, Self-Management Technology, Codesign,

1 Introduction

It is estimated that close to 55 million people globally are living with dementia and that
each year there are almost 10 million new cases worldwide [1]. According to research
carried out by the Alzheimer Society of Ireland, an estimated 64,000 people are living
with dementia in Ireland [2]. Despite a number of lifestyle and genetic risk factors,
increasing age remains the strongest risk factor for dementia, with prevalence rates
nearly doubling for every five years of age over the age of 65. With an ageing popula-
tion, the number of people with the condition in Ireland is expected to more than double
in the next 25 years to over 150,000 by 2045, representing 2.5% of the population [2].
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People living with dementia (PLwD) have higher utilization of healthcare services
and higher healthcare costs than those without dementia [3]. From a carer perspective,
half a million people in Ireland have a family member with dementia [4]. The care
burden associated with dementia is significant and a recent meta-analysis found demen-
tia family carers to be significantly more stressed than non-dementia family carers and
to suffer more serious depressive symptoms and physical problems [4]. In Ireland, the
majority of PLwD (63%) live at home in the community [2], and the Irish Health Ser-
vices Executive and Alzheimer Society Ireland (ASI) believe that PLwD who want to
remain in their own homes should be supported to do so for as long as possible with
high quality home care services. From a health services point of view, encouraging
people with dementia to live at home is cost effective. One year of high-quality care in
the community costs EUR11,000 less than a nursing home [5]. This is also set against
a backdrop of an acute shortage of nursing home beds in Ireland [5].

There is an acute need, which digital health technologies can potentially fulfil, to
provide proactive support for PLwD and their carers. However, there is limited involve-
ment of PLwD in the design of technology to support their unique needs for independ-
ent living. Our premise is that PLwD should be at the centre of decision-making re-
garding care, with a shift towards active and empowered self-management facilitated
by appropriately designed technology. Our research aims to co-design and co-create a
holistic digital health and wellbeing platform for dementia self-management support.
The platform will integrate a visual personalized care plan for PLwD, provide timely
access to services and supports when required, tailored to the specific needs of PLwD
and their carers, and to support them to live independently in their own homes. In de-
veloping the platform, we have engaged deeply with key stakeholders including PLwD,
their formal and informal carers, dementia charity and support services. Our discussion
with stakeholders reveal a number of gaps in dementia health and wellbeing services
which we will describe in this paper. We will also outline our proposed participatory
design work, which will translate our stakeholder requirements into an assistive tech-
nology solution that we will co-design with PLwD, their informal carers, and other
stakeholders involved in their care.

2 State of the Art

The majority of dementia technology is focused on monitoring, security and safety.
Several studies have focused on sensing technology to detect changes in patterns of
behaviour that might be indicative of disease progression [6, 7]. Technology research
has also focused on detection of wandering [8], and agitation [9]. The primary user of
these types of technologies is typically the carer, while the PLwD is often a passive
user. The literature also reveals a lack of integrated care platforms for PLwD, with
current solutions each tending to focus on only a single aspect of care.

However, some research also strives for a more inclusive approach, with PLwD be-
ing more active users of technology. The Ambient Kitchen [10], makes use of an array
of sensors and cameras in the kitchen to guide the PLwD through simple food prepara-
tion and cooking tasks. Other research aims to facilitate the PLwD in safe and
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independent outdoor walking through the use of sensors and Al to nudge the PLwD via
a sensor interface to support them in returning home independently, prior to alerting a
carer [11]. However, neither the work described in [11] nor that described in [12] dis-
cuss the uptake of the systems by PLwD nor their acceptability of the systems.

Assistive technology for dementia should also strive to prolong the period of inde-
pendent living and to support the maintenance of quality of life, for example through
promoting engagement in meaningful activities [12]. Technologies focusing on mean-
ingful activities can be categorized into four main purposes: reminiscence/memory sup-
port [13], behaviour management [14], stimulating engagement [15], and conversa-
tion/communication support [ 16]. Recent research on people with mild to moderate de-
mentia has demonstrated the capabilities of PLwD to self-manage [17], where self-
management is defined as ‘a person-centred approach in which the individual is em-
powered and has ownership over the management of their life and condition’ [18].
Dixon et al conclude that “people with mild to moderate dementia are inventive creators
and capable actors in self-management [17].

It is well understood that informal carers are core to supporting self-management for
PLwD. The demands associated with providing full-time and unpaid care are consider-
able and varied, and can include including personal care, housekeeping, administration
of medication and assistance with financial transactions [19]. These demands fre-
quently result in feelings of isolation, psychological distress (anxiety, depression, and
stress), loss of self-esteem, and a tendency to neglect one's own health and wellbeing
due to time constraints and feelings of exhaustion [20]. These issues can then negatively
affect the carer's capacity to provide adequate care, increasing the likelihood of negative
health outcomes for both the carer and the care recipient [21]. As such, research has
explored technology to support carers and a wide range of technological solutions now
exist, including online support tools or educational programs [22], digital interventions
to address burden, stress, anxiety, and depression, [23], solutions aimed at social con-
nection and peer support [24], as well as those more focused on supporting the carer to
self-manage their physical health.

3 Methodology

As part of our requirements engineering for an assistive health and wellbeing platform
for dementia self-management, we have interviewed over 40 dementia stakeholders.
These include eight PLwD, 12 informal carers, 13 healthcare professionals who provide
healthcare to PLwD and 11 persons from dementia and charity groups. These inter-
views were semi-structured and followed a standard guide tailored to each of the four
stakeholder groups, with all interview subjects allowed the freedom to discuss topics
that were of particular interest to them. It should be noted that all PLwD and all informal
carers interviewed as part of this initial stage of our work were part of spousal dyads
and our work to date has focused only on individuals in such dyads. During interviews
with PLwD, we explored what constitutes quality of life for the PLwD, their goals in
relation to future health and wellbeing, and their experiences with technology in
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general, as well as technological solutions and supports for living with dementia. Inter-
views with informal carers focused firstly on receiving a diagnosis for the person they
care for including their interactions with healthcare services, challenges they faced, and
the impact on themselves and the PLwD. Secondly, we explored providing ongoing
support and/or assistance for a PLwD and their carer(s) as the condition progresses
including any support they accessed. While speaking to healthcare professional for
PLwD, we asked them about the diagnostic and treatment process for dementia, care
planning for PLwD and the role that technology can or could play in improving home-
based care for PLwD.

Interviews were audio recorded using a sound recording device. Prior to analysis,
the recordings were transcribed and participants’ names replaced by ID numbers. Fol-
lowing transcription, the audio recordings were stored securely. The transcripts were
imported into NVivo qualitative data analysis software for analysis. Inductive thematic
analysis was employed, using the six-step approach outlined by Braun and Clarke [25].
In the next section, we present brief highlights from our interviews in terms of require-
ments for assistive technology support. Further details from the interviews will be pro-
vided in an extended version of this paper.

4 First Results

We report on the initial phase of our research, interviews with dementia stakeholders.
Results from this phase will guide the later stages of our work, in particular the codesign
workshops with PLwD and the four stakeholder groups. From the stakeholder inter-
views, we identified several gaps in dementia care and support. These gaps will be
translated into requirements for a digital platform for dementia self-management sup-
port during our planned codesign sessions with PLwD and their carers. Gaps that we
particularly aim to address include:

1 Lack of dementia care plans for home-based care, particularly for modelling non-
clinical aspects of care such as activities of daily living and meaningful activities. We
particularly wish to address the apparent differences between clinical care plans and the
requirements of PLwD and their carers for care plan content;

2. Absence of digital support for self-customization of dementia care plans and record-
keeping for PLwD adherence to care plans, an absence that impedes accurate decision-
making about interventions as the condition progresses;

3. Lack of support for PLwD with other chronic conditions which also require self-
management;

4. Lack of insight into PLwD’s preferences for dementia self-management in particular
aspects such as their preferences for privacy and sharing data with formal and informal
carers, and how this may change as their disease progresses and greater levels of trust
and dependence are required to be placed on the informal carer;

5. Poor understanding of informal carer requirements including support in the form of
information and education about dementia and how to provide care to PLwD, as well
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as support for carers’ own health and wellbeing, such as details of support groups and
services;

6. Challenges experienced by PLwD and their informal carers in connecting and engag-
ing with wider dementia support services including clinical, educational and commu-
nity services and an absence of support to integrate personal care plans for living at
home with these wider services.

7. A lack of interoperable systems among the multiple care services required by PLwD
and the resulting lack of a shared view of the PLwDs health status and care needs for
formal carers. This impedes communication and decision-making and can also result in
actions such as duplicate referrals for care services.

In the interviews with PLwD, it was noted that there was some positive engagement
with voice-activated information and communications technology (ICT) devices (e.g.,
Amazon Alexa, Google Assistant) by both PLwD and their informal carers. It was fur-
ther noted that for those PLwD who had used PCs, laptops or tablets, use of these de-
vices declined as their disease progressed. This apparent increasing preference for
voice-activated ICT interaction will be further explored during our codesign sessions.

5 Future Work

Following a full analysis of interview data, we will conduct a series of co-design work-
shops with dementia stakeholders to interactively explore the themes arising from the
interviews. During the initial co-design sessions, PLwDs will be invited to expand fur-
ther on their preferences for dementia self-management support and how that can be
implemented as a digital platform. Informal carers will be asked about their require-
ments for support both in terms of providing care for PLwD and in how technology
may support that caring role and the carers themselves. Healthcare professionals and
representatives of dementia support groups and of charities will be asked to provide
input that will allow to design technology in order to facilitate improved communica-
tion and shared decision making with other healthcare professionals as well as PLwD
and their informal carers.

Included in the co-design workshops will be an investigation into user perceptions
of, and preferences for, privacy. Technology designs emerging from co-design sessions
will incorporate these preferences while being mindful of the requirements of the
GDPR.
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