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“The sounds we associate with certain rooms: speaking personally, what always
comes first to my mind are the sounds when I was a boy, the noises my mother
made in the kitchen. They made me feel happy. If I was in the front room, I
always knew my mother was at home because I could hear her banging about
with pots and pans.” (Peter Zumthor, [128], p.29)



Introduction

Over the years, there has been a vast number of studies demonstrating the positive effects
of music on people with dementia. However, the impact of non-musical or everyday sounds
in dementia has been insufficiently researched. The quote (left) by Peter Zumthor
illustrates the potential of everyday sounds in evoking meaningful experiences which could
benefit people with dementia. This thesis explores how everyday sounds can enrich the lived
experiences of people with dementia through interactions with technologies. This chapter
provides a brief overview of the lived experiences of dementia and the potential of everyday
sounds and technology to address the psychological and emotional needs of people with
dementia. Furthermore, this chapter elaborates on the research through design approach
adopted in this thesis and formulates the research objectives and thesis outline.



1.1 DEMENTIA

Dementia is a global societal challenge as more than 55 million people worldwide live
with dementia [125]. The number of people with dementia is growing rapidly and is
expected to keep rising in the coming years due to the aging of the world’s population
[4]. There is currently no pharmacologic treatment available to stop the progression of
dementia despite progress being made in clinical trial testing [38]. Dementia is an
umbrella term encompassing a range of progressive neurodegenerative diseases that
affect the brain and result in decreased cognitive functioning. Alzheimer’s disease is the
most prevalent cause of dementia as it approximately accounts for 60% to 80% of all
reported dementia cases, followed by cerebrovascular disease (5% to 10%), Lewy body
disease (5%), and frontotemporal lobar degeneration (3% in population 65 and older)
[4]. This thesis will only focus on people with Alzheimer's disease and cerebrovascular
dementia, who are further referred to as people with dementia.

1.1.1  Lived Experiences of People with Dementia

Being diagnosed with dementia has a significant impact on a person’s everyday life.
Dementia negatively affects the general quality of life, resulting in various behavioral
and psychological symptoms such as anxiety, stress, and depression [27]. Short-term
memory loss is an early indication of dementia, as people have difficulties recalling
recent events, conversations, or names [3]. At an early diagnosis of dementia, people are
still highly engaged in everyday social life and try to integrate their impairment within
society [m]. However, people in the early stages of dementia often lack hope or
motivation to adjust to the disease as they must cope with being aware of their diagnosis
[35]. Feelings of insecurity and low self-esteem due to this awareness lead to avoidance
or withdrawal from social interactions [55]. Over time, the disease progresses as
symptoms become more severe and impact the ability of the person to actively
participate in social life or complete activities of daily living, such as household chores,
cooking, or personal hygiene [88]. People in advanced stages of dementia can experience
clinical complications that negatively affect body functioning, such as eating problems
or agitation [89]. Aphasia is also a common symptom of advanced dementia, as language
impairment increases with the severity of dementia [37]. Furthermore, people in the
later stages of dementia can display apathy or a lack of interest in daily activities, which
is negatively associated with quality of life [94].

The diagnosis of dementia has long been associated with a loss of self and identity [13],
and people with dementia were often identified as passive recipients of care and as



lacking interest or active contributions in social situations [113]. As a result, people with
dementia have often been depersonalized and identified by their diseases, referred to as
‘demented’, ‘senile’, or ‘sufferers’. Being treated as such negatively affects people with
dementia as they keep implicit memories of these experiences despite their impaired
memory [102]. For example, people with dementia expressed how they lack influence in
making decisions that impact their personal health or social life [1]. However, people
with dementia can still express their identity or selthood, which is often mistaken for
memory [13]. Therefore, cognitive impairment does not imply a loss of selthood, as
people with dementia maintain selfhood by making social connections and embodied
interactions such as bodily movement, eye gazing, or gestural communication [73]. For
example, people with dementia are still able to perceive or appreciate humor and
contribute to humorous situations [14]. Therefore, it is important not to view people
with dementia by their clinical symptoms but as unique individuals with vastly different
subjective experiences of dementia based on their personality and life experiences [72].
Furthermore, there is a moral incentive to ensure people with dementia are being heard
as part of their human rights [32]. This thesis adopts this socially inclusive perspective
by addressing the lived experiences of dementia, focusing on ability and empowerment,
and involving people with dementia as active contributors in research. Similarly, the
language used to describe dementia also influences how people with dementia are
viewed by society or how they feel about themselves [40]. Therefore, the use of words
matters, and the term people with dementia is used in this thesis.

1.1.2  Informal Care at Home

Dementia does not only impact the person who is diagnosed but also affects the family
and partners. The majority of people with dementia prefers to age in place at home as
long as possible before moving to a care home [114]. However, people with dementia
require more support over time in activities of daily living, such as cooking,
dressing, personal hygiene, and household chores [88]. A large part of these care tasks
often falls on the partners or relatives who provide informal care for their loved one with
dementia, which can be burdensome and physically demanding as they also need to
maintain their personal health, household, and family life [31]. Informal caregivers also
experience psychological distress as they must cope emotionally with the declining
health condition of the person with dementia [96]. Informal caregivers experience this
coping as an ongoing iterative process of grief as their loved one with dementia is
gradually changing by the condition [71]. As such, informal caregiving drastically
impacts the emotional relationship between couples as their bond evolves in a care
relationship between a caregiver and a recipient of care [52]. However, even though



informal care for dementia is broadly perceived as emotionally draining, some couples
can still experience growth or renewed commitments by reinforcing and reflecting on
their enduring bond [84].

To enable people with dementia to live independently at home, there is a global need
for professional support strategies and home care services [129]. Informal caregivers rely
on assistance from professional home care services, such as personal counseling on
coping with dementia, assistance with routine care or household tasks, and social and
recreational activities provided at home [30]. People with mid to early-stage dementia
living at home go to daycare centers multiple times per week where they participate in
social or recreational activities, which also offers much-needed respite and moments of
rest for informal caregivers [83].

At a certain point in time, people with dementia move from their homes to residential
care, often when informal caregivers can no longer manage the increasing care needs
[67]. During these transitions from home to formal care, difficulties can arise as informal
caregivers experience a loss of control and their loved one with dementia struggles to
adjust to a new home [7]. Informal caregivers and relatives often feel guilty or conflicted
about institutionalizing their loved ones and experience a sense of loss or grief [110].
Furthermore, family members and partners can feel disconnected from their relatives
with dementia living in residential care settings due to a lack of communication and
contact with the professional care staff [19]. As these examples illustrate the impact of
dementia on relatives, friends, and family, this thesis also values and considers the needs
and well-being of informal caregivers together with the perspectives of their loved ones
with dementia.

1.1.3  Residential Care Facilities

The experiences of people with dementia and their relatives are also affected by their
interactions with professional caregivers who are trained professionals in providing
assistance and care. Dementia care facilities or care homes face a continuously
increasing demand straining existing care systems [3]. Therefore, professional caregivers
who work in care homes and provide care to people with dementia are under time
pressure and required to perform their job under restrictive efficiency requirements,
resulting in less time spent caring for and socializing with residents [85]. While
recreational and social events can provide enjoyment to some extent, there are still
many reported cases of loneliness and depression among dementia care home residents
[113]. The lack of social contact correlates with higher incidences of behaviors relating to



the unmet psychosocial needs of people with dementia, such as anxiety, apathy, or
aggression towards their social surroundings [41].

As a result, there is a need for non-pharmacological interventions as cost-effective
alternatives to improve the quality of life of people with dementia [g95]. Certain non-
pharmacological interventions aim to address specific unmet needs such as discomfort,
loneliness, or boredom through activities tailored to the remaining abilities and
preferences of the person with dementia and offer social contact and sensory
stimulation [33,34]. Such interventions are referred to as ‘meaningful activities’ that are
characterized by stimulating active participation from care home residents, addressing
their personal background and preferences, and providing a sense of social belonging
and inclusion [82]. Meaningful activities stimulate active engagement, interest, and
positive emotions in people with dementia through engaging with stimuli, their
environment, and the people present [34]. These activities are often part of scheduled
recreational programs to address anxiety, depression, or boredom in the form of
activities provided by the care staff [24], such as reminiscence activities [124], art therapy
[28], or music sessions [107].

To address the personal needs of people with dementia, person-centered care has
become a widely adopted approach in dementia care practice to support the
psychosocial well-being of care home residents by putting their values, needs, and social
circumstances at the center of the care delivery process [23]. Person-centered care
focuses on the remaining capabilities of people with dementia by acknowledging
selfhood and identity and recognizing them as individuals with unique lived experiences
[72]. Professional caregivers actively engage in social interactions with people with
dementia during everyday care tasks and develop interpersonal relationships to better
support the individual needs and unique experiences of the person with dementia [49].
Establishing an equal partnership in care between the caregiver and resident can
empower residents to handle aspects of care themselves or acknowledge them as experts
of their own experiences [109]. These person-centered approaches reduce agitation
among the residents [29], while better relationships between residents and staff also
lead to a positive work atmosphere and decrease emotional workload for care
professionals [87]. However, tools and resources for providing person-centered care are
often lacking [5]. To improve the quality of care for people living with dementia in
residential care, the needs and struggles of care professionals need to be addressed. This
thesis aims to contribute to the quality of life of people with dementia in residential care



by primarily focusing on the lived experiences of dementia and by including the
perspectives of the professional caregivers.

1.2 TECHNOLOGY AND DEMENTIA

As there is currently no cure for dementia, research has been increasingly exploring the
role of technology in supporting the well-being of people with dementia. Initially,
research on technology for dementia mainly focused on offering relief and support for
physical and cognitive disabilities caused by dementia by assisting in activities of daily
living [15]. These technologies are often aimed to enable people with dementia and their
informal caregivers to live independently at home [74]. Common examples of such
assistive technologies include: GPS-trackers to enable safe wandering [121]; devices that
prompt calendar reminders [100] or grocery lists [127]; and applications that provide
cognitive assistance during household chores such as cooking [123] or personal hygiene
routines such as handwashing [86]. Over the years, a large number of assistive
technologies have expanded beyond mainly addressing the physical and cognitive needs
of people with dementia as research has argued how the experiences, preferences, and
impact on the everyday life of the person with dementia should be considered as well
[16].

The field of human-computer interaction (HCI) that studies the interactions between
people and technology is increasingly exploring the role of technology in supporting the
quality of life of people with dementia [22]. Researchers in HCI have proposed
alternative strategies to broaden the scope of assistive technologies by foregrounding
novel perspectives on design and technology that focus on individual potential and
possibility and address the full range of lived experiences of the person with dementia
[90]. These emergent critical views on dementia in HCI highlight how interactive
technologies can tap into the remaining abilities of individuals with dementia, address
their specific psychosocial needs and enrich the lived experiences of dementia through
physical and embodied interactions [76]. For example, design and digital technologies
that evoke the reflection of past life experiences or social interactions with others can
support people with dementia in maintaining a sense of self and expressing personal
identity [120].

A large body of work in HCI on dementia explores how technologies that offer
multisensory stimuli utilize the full range of senses and abilities of people with dementia
to support meaningful activities. For example, technologies can be used for recreational
purposes and provide stimulation such as arousal, enjoyment, or pleasure [76]. Digital



media such as images or videos are commonly used in meaningful activities such as
reminiscence therapy to evoke memories and conversations with caregivers or relatives
[51,77]. Therefore, there is an extensive body of research on technologies that provide
media experiences in dementia care, such as virtual reality [64], ambient or public
displays [50,104,117], and touchscreens [57]. A large body of work heavily relies on visual
stimulation within this research context, such as videos [39] or images [8,46]. This thesis
aims to contribute to this body of knowledge by further expanding the scope of sound-
based technologies to offer a meaningful activity for people with dementia.

1.3 MUSICAND DEMENTIA

Music has been widely used to offer meaningful activity and contribute to the well-being
of people with dementia at home [75] and in care home environments [g97]. Over the
years, researchers have investigated and identified many benefits of music for people
with dementia, such as advantageous physiological, psychological, cognitive, and
emotional effects [11,54,97,107]. Music therapy can reduce distress or agitation in people
with dementia [54,56] and result in positive changes in mood as people with dementia
express enjoyment, appear relaxed, increase eye contact or engage in conversations [65].
Furthermore, collective engagement with music during group sessions provides
opportunities for people with dementia to feel a sense of social belonging and mutual
connection [54]. For example, background music or singing by caregivers can reduce
agitated behavior during morning care tasks and increase the personal and social
relationship between the care home staff and the clients with dementia [56]. In addition
to music listening, people with dementia can also actively engage in music-making by
using instruments [97], as the implicit musical memory functions needed to play an
instrument are relatively spared from impairment [10]. Interactions with music can also
increase physical activity by using the preserved sensorimotor capabilities of the
individual with dementia, such as dancing, singing, or expressive body movement [79].

Music can provide meaningful ‘in the moment’ experiences that focus on the abilities
and embodied sensory experiences of people with dementia [45]. Research has argued
how person-centered approaches in music-based therapies increase ongoing
engagement by using music that the person with dementia enjoyed before the diagnosis
[60]. Exploring the musical history of the person with dementia evokes memories and
deep positive feelings associated with a specific song as people with dementia recall past
experiences in the here and now [68,75]. For example, research has shown how personal
music from early adulthood is best recollected by the person with dementia and is



effective in evoking reminiscence or emotional reactions [98]. As such, music can
stimulate and enhance the sense of self as listening to familiar music is a process that
involves remembering as a meaningful activity or reflection on personal identity [12].

Motivated by the beneficial effects of music, there is an increasing interest in technology
for facilitating music therapy for people with dementia [36]. Research has explored how
to make music accessible for people with dementia at home who can no longer use
traditional music players such as a radio or cd player. These research efforts resulted in
developing various music players accessible for people with dementia enabling them to
listen to personal music at home independently [92,116,122]. In addition, research shows
how adapted musical instruments can allow people with dementia to actively participate
in music sessions in care facilities without the difficulties of manually operating a
traditional musical instrument [36,48,70,91]. Furthermore, music pillows [80] or
collaborative interfaces [48,81] can provide shared music activities between people with
dementia and their caregivers. However, compared to the extensive body of research on
music and dementia, there has been little research on non-musical or everyday sounds.

1.4 EVERYDAY SOUNDS IN DEMENTIA

Our sonic environment exists of a rich collection of everyday sounds that often go
unnoticed yet influence our behavior, movement, and emotions [9]. These arrays of
everyday sounds perceived in our day-to-day surroundings are called soundscapes [105].
Whereas the sonic environment refers to the physical sounds present in a space, a
soundscape is defined as a perceptual construct that not only describes an acoustic
setting but also how these sounds are perceived and experienced by the listener [66].
People can have vastly different interpretations of sound-producing events based on
auditory memory, problem-solving abilities, or other unconscious factors [53]. In
addition, the perception of soundscapes is strongly influenced by the listener’s attitude,
expectations, and socio-cultural background [25].

Whereas annoying or unpleasant soundscapes can have adverse health effects, enjoyable
or pleasant everyday sounds can positively influence our feelings, emotions, and
environment appraisal [6]. Based on the potential benefits of sound on health and well-
being, there has been an increasing interest in investigating the effect of the acoustic
environment of care facilities on residents and care staff [2]. These works have
highlighted the need to reduce unwanted noise [115] and provide acoustic comfort to
improve the well-being of the residents and care staff [43]. Acoustic guidelines for
dementia care homes also suggest adding familiar or pleasant sounds to provide



appropriate sensory stimulation [61]. For example, nature soundscapes such as forest or
beach sounds that are perceived as pleasant reduce stress and provide relaxation for
people with profound intellectual disabilities [18].

These research efforts on sound and dementia have further increased the interest in
applying soundscapes as non-pharmacological support to relieve stress and agitation
among care home residents [78,112,119]. Professional caregivers have expressed the
potential for everyday sounds in reducing unrest or anxiety in residents with dementia
by providing feelings of safety or creating soothing atmospheres [17,44]. However,
additional sounds in care homes should not interfere with existing care routines, yet
signal or compliment activities, for example cueing cafeteria sounds during eating
activities [42]. Furthermore, the sonic environment in care homes provides novel
opportunities to socially connect residents through sound [58]. The perception of
soundscapes is a social process grounded in the interactions between people and their
environment [101]. So as sound travels through care home spaces, it shapes social
relations and connects residents through their collective perception and engagement
with sound [59].

However, there exists a gap of knowledge on how listening to everyday sounds can shape
and improve the unique lived experiences of people with dementia. Similar to listening
to music, engaging with non-musical sounds in our environment can trigger
reminiscence or recollections of particular places or periods in time as familiar sounds
are being re-experienced [106]. Despite the potential benefits of everyday sounds in
influencing emotions and evoking strong associations [26,81], there remains little to no
work on technologies that facilitate everyday sounds to support the social and emotional
needs of people with dementia. This thesis will focus on the lived experiences evoked by
everyday sounds and how these experiences benefit people with dementia, their loved
ones, and caregivers.

1.5 DESIGN FOR AND WITH PEOPLE WITH DEMENTIA

Person-centered and accessible technologies are required to facilitate meaningful
experiences with everyday sounds in the day-to-day context of people with dementia
and their caregivers. Therefore, this thesis adopts a research through design approach
[126] in exploring the role of technology in facilitating meaningful engagement with
everyday sounds for people with dementia. Research through design methods are widely
adopted in HCI, in which research is conducted through the development and
evaluation of novel design artifacts as physical embodiments of theory, ideas, or



opportunities [126]. In a design-oriented research approach, the design artifact is not the
primary output, but a means to generate new knowledge, and the design activities are
part of the research process [47]. Within this landscape of design research, participatory
designs involve the user as a partner in collaboration with the design researcher [103].
Participatory design approaches empower the end-users of technology to express their
values, preferences, and everyday contexts in the design process [108].

There has been an increasing interest in designing for people with dementia and
including them in participatory approaches [21,63,99]. Inclusive and personalized
participatory design approaches can offer insight into the lived experiences of dementia
and how design can support the needs, values, and social context of people with
dementia [120]. These approaches aim to empower people with dementia to make active
contributions as collaborators or co-creators during the research activities as experts of
their own experiences [99]. Personalized design approaches that make use of remaining
abilities allow people with dementia to voice their preferences, thoughts, and opinions
through unique forms of expression [20,63]. In addition, research activities set up as
pleasant social activities can provide reciprocal engagements during which people with
dementia can experience immediate benefits from participating [69]. For example,
activities that involve creative expression through art or music provide playfulness and
stimulate participation in people with dementia to act as co-creators in the design
process [18]. Furthermore, allowing room for playfulness and social engagement
provides opportunities to directly connect with the person with dementia and their
caregivers and provide feelings of acknowledgment [93]. Socially connecting with
people with dementia enables the designer or researcher to interpret implicit responses
and establish feelings of trust [62].

The research presented in this thesis adopts a research through design approach to focus
on the individual experience of dementia by closely involving people with dementia and
people from their immediate living environment, such as professional caregivers and
family members.

1.6 RESEARCH OBJECTIVES AND THESIS OUTLINE

This thesis addresses the following main research question: how can everyday sounds
enrich the lived experiences of dementia? The research question was divided into
three sub-questions to address the full range of lived experiences in dementia and
involve both formal and informal caregivers:



RQ1: What are the experiences of people with dementia evoked by everyday

sounds?

RQ2z: How can we design for meaningful experiences with everyday sounds to

support people with dementia and their caregivers?

RQ3: How can interventions that facilitate meaningful experiences with everyday
sounds be integrated into dementia care practice?

These three sub-questions aim to feed the overall objective of creating an understanding
of how everyday sounds can support people with dementia in different stages of the
progression of the condition by involving their extended care networks such as informal
caregivers and professional caregivers. To address these sub-questions, this thesis is
divided into four sections to explore, design, evaluate and reflect how everyday sounds
can be meaningful for people with dementia (see Figure 1.1).

1.6.1  Section 1: Explore

Section 1 provides an initial exploration in gaining insights into the unique experiences
of people with dementia while listening to everyday sounds and the social interactions
that emerged from these experiences. Chapter 2 reports on a series of explorative
workshops with people in the early to mid-stages of dementia in a daycare facility. The
workshop participants engaged with a design artifact, namely the Dementia
Soundboard, to interactively explore multilayered soundscapes composed of everyday
sounds while sharing their responses, preferences, and stories in a group setting.

1.6.2  Section 2: Design

Section 2 of this thesis reports on a one-year co-design study with four care dyads to
design for personal everyday sounds at home for people with dementia aging in place
supported by their informal caregiver. Chapter 3 describes the first part of the co-design
study, in which the care dyads co-created personal sets of everyday sounds related to
meaningful memories, life experiences, stories, or personal preferences. Chapter 4
covers the second part of the co-design study in which the care dyads were involved in
designing an accessible sound player for listening to their everyday sounds identified in
Chapter 3 to explore how everyday sounds facilitated by technology can support
meaningful activity at home.



1.6.3  Section 3: Evaluate

To further explore the lived experiences of people in later stages of dementia, Section 3
focuses on evaluating the role of technology that facilitates everyday sounds in existing
care practices. This section covers the field deployment of Vita: an interactive sound
cushion in two residential care facilities. Chapter 5 reports on the participatory
workshops with professional caregivers who reflected on using audio-based technology
in everyday care by envisioning and discussing the potential benefits of Vita in the care
home. Chapter 6 reports on the field study of Vita in two residential care facilities
to capture the lived experiences of people with advanced stages of dementia and the
care staff engaging with everyday sounds in a care home.

1.6.4  Section 4: Reflect

Finally, Section 4 of this thesis discusses the value of everyday sounds and technology
for people with dementia and their caregivers. Chapter 7 connects the insights from the
studies in the previous chapters and formulates the general contributions of this thesis
on how technology that provides meaningful engagement with everyday sounds can
support the emotional and social well-being of people with dementia. Lastly, Chapter 8
presents the research conclusions and sets out avenues for future work.

SECTION I: Chapter 2
EXPLORE Foregrounding Everyday Sounds in Dementia
Chapter 3 Chapter 4
SECTION II: Co-Creating Personal Audio Designing for Everyday Sounds
DESIGN Content with People with at Home with People with
Dementia and Their Relatives Dementia and their Partners
Chapter g Chapter 6
SECTION IlI: The Perspectives of Professional The Role of Everyday Sounds in
Caregivers on Implementing Advanced Dementia Care
EVALUATE y g
Audio-Based Technology in
Residential Dementia Care
SECTION IV: Chapter 7 Chapter 8
REFLECT Discussion Conclusion

Figure 1.1: This thesis is divided into four sections to explore, design, evaluate and reflect how everyday
sounds facilitated through technology can benefit people with dementia and their social surroundings.
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EXPLORE

As there is a scarcity of research on the lived experiences of everyday
sounds in the context of dementia, this first section provides an initial
exploration into how people with dementia experience and engage
with everyday sounds. Using a participatory approach that provides
social engagement, this section reports implications for design on how
everyday sounds can facilitate meaningful activity for people with
dementia.






Foregrounding Everyday
Sounds in Dementia

There has been an increased interest in researching the beneficial effects of everyday
sounds, other than music on people with dementia. However, to turn this potential into
concrete design applications, a qualitative understanding of how people engage with sound
is needed. This chapter presents the outcomes of three workshops, exploring the personal
experiences evoked by soundscapes of people in early to mid-stages of dementia. Using the
Dementia Soundboard, we provide key insights into how sounds from everyday life
triggered personal associations, memories of the past, emotional responses, and the
sharing of experiences. Furthermore, we identified several design considerations and
practical insights for sound-based technologies in the context of dementia care. This
chapter sets out a path for further design-research explorations and development of
concrete sound-based interventions, for enriching the everyday lives of people with
dementia.

This chapter is a reproduction of the paper published as:

Maarten Houben, Rens Brankaert, Saskia Bakker, Gail Kenning, Inge Bongers, and Berry Eggen.
2019. Foregrounding Everyday Sounds in Dementia. In Proceedings of the 2019 on Designing
Interactive Systems Conference (DIS '19). Association for Computing Machinery, New York, NY,
USA, 71-83. https://doi.org/10.145/3322276.3322287

(Best Paper Award)



2.1 INTRODUCTION

Dementia is increasingly the subject of research in HCI, exploring how interaction
design can contribute to the everyday lives of people with dementia. Currently, this
research is shifting the focus from remediating deficits in cognitive and physical
abilities, to addressing individuals’ potential and experience of dementia [34,42,47]. In
this context, there exists a large body of work exploring the role of music in providing
meaningful activities, that enrich social and daily life in care facilities [5,6,23,26,48,52].
Music has been proven to be beneficial for people with dementia as it can relieve stress
and boredom [52], stimulate reminiscence [5], encourage physical movement [45],
facilitate social interactions [23] and act as a stimulus for exploring and maintaining
identity [7]. Music is however only a small part of the broad spectrum of sounds we
consciously or unconsciously perceive in our surroundings. Everyday sounds, other than
music, support human beings in their everyday lives by facilitating communication,
providing contextual information, building expectations, and cueing behaviors [8,21].
Over the years we develop strong and personal associations with our auditory
surroundings [59], which are not only linked to time and space but also deeply
embedded within our physical and social surroundings [54]. For these reasons, there is
a growing interest in studying the role of everyday sounds in the lives of people with
dementia [10,11,16,19,28,30].

Figure 2.1. Placing the everyday object (e.g. seashell) on the Dementia Soundboard triggered the
corresponding soundscape (e.g. beach). By touching the surrounding touchpads, each layer (e.g.
beach_children) could be activated or deactivated.



While demonstrating the beneficial effects of everyday sounds on mood and behavior,
(e.g. [u]), related research investigates the overall psychological and physiological
symptoms. However, dementia affects cognitive and physical abilities in such a way that
each person’s experience is different [38], and so individual experiences need to be
considered. The qualitative understandings of how people with dementia individually
engage with sound are currently still under-researched. Therefore, by building on the
successes of music therapy [6,52], we can identify new design considerations and
increase the scope for meaningful sound-based interventions in the care context. For
example, as people with dementia can relive past experiences by listening to music from
their youth [5], everyday sounds from a person’s home environment might evoke
childhood memories, create a sense of familiarity and comfort, and trigger social
interactions [36].

Design artifacts are known to be a successful means for triggering personal opinions,
thoughts and reflections for people with dementia [12,61]. So, to gain qualitative insight
into the personal experiences evoked by everyday sounds, we employed a research-
oriented design approach [22]. This chapter presents the findings of an exploratory study
consisting of three interactive workshops, where people in early to mid-stages of
dementia listened and interacted with various soundscapes through a design artifact,
namely the Dementia Soundboard (see Figure 2.1). In this study we found 1) key insights
into the personal experiences of people with dementia when listening to everyday
sounds, and 2) how social interactions play a role in these experiences. The study
outcomes contribute to existing literature by providing innovative insights into how
everyday sounds triggered personal associations, memories or a re-experiencing of the
past, emotionally loaded responses and sharing of experiences. Furthermore, we offer
considerations for the design and implementation of sound-based interventions in the
context of dementia care, and practical insights based on our experience of designing
sound for dementia. The research in this chapter sets the stage for new design-research
explorations and the development of sound-based technologies to enrich the everyday
lives of people living with dementia.



2.2 STATE-OF-THE-ART

2.2.1  Everyday Sounds and Dementia

The impact of music on people with dementia has been extensively studied, however,
the experiences of everyday sounds are surprisingly under-researched in the field of
design. Over the years, the acoustics of care facilities have received little attention but
have been shown to be a source of stress and agitation for residents [30]. This research
originated from a similar concern about the influence of the auditory environment on
people with cognitive disabilities in general [3,10]. Existing research, in the field of
psychology, primarily focused on how everyday sounds impact mood by looking at
changes of emotional states, e.g. [2,11], or can be used to remediate perceived behavioral
disorders, e.g. [19]. Similarly, research has demonstrated that everyday sounds, when
perceived as enjoyable or pleasant, can positively influence mood and behavior of people
with cognitive disabilities in general [10,11,16,19]. For instance, everyday sounds used in
therapy sessions can reduce agitation and provide relief from stress for people with
dementia [16]. In addition, everyday sounds can be applied to create a sense of place and
structure, providing a feeling of safety within a care environment [10].

Care practitioners suggest that, in order to leverage these positive effects, everyday
sounds could be integrated into the daily activity pattern of the care facility [19]. But,
care practitioners thought that involving people with dementia in the process was not
feasible due to their limited cognitive abilities [1,10,19]. While practitioners can provide
insight into how everyday sounds can be integrated into the routines of the care staff,
this still leaves a gap in knowledge on how people with dementia personally experience
and engage with sound.

2.2.2  Personal Experiences of Dementia

Understandings about people with dementia have shifted from seeing them as a
homogeneous patient group to individuals, each with having different and unique
personal experiences of dementia [38]. This view is fundamental to person-centered care
(PCC) [15] which is currently regarded as the primary approach in dementia care [24].
PCC emphasizes the role of care practitioners in building personal relations with people
with dementia in order to support their individual experience [39]. Parallels can be
drawn with the field of HCI, and the role of technology in the lives of people with
dementia. Initially, the research scope was limited to assistive technologies to overcome
cognitive and physical disabilities as a result of dementia [9]. However current literature
[34,42,47,48,61] focusses on the personal experiences of dementia and explores the role



of design in this respect. This approach does not aim to replace assistive design but offers
a new perspective [47]. The power of design is that it can engage with the personal
experiences of people with dementia through designed artifacts that elicit reflections on
personal relations, beliefs, values and thoughts [61]. In this context, there is an
increasing interest in research, design and the evaluation of immersive multisensorial
technologies that address and enrich personal experience e.g. [34,46,53,60]. This related
work has mainly focused on visual aspects but has emphasized the potential of sound.
However, to implement this potential successfully into design artifacts or applications
for dementia care, knowledge about the personal experiences of everyday sounds is
needed. Therefore, the research presented in this chapter aims to actively involve people
with dementia in the design process.

2.2.3  Involving People with Dementia in Design

Participatory design approaches have primarily relied on the cognitive abilities of
participants, such as the communication of thought and ability to work with
abstraction. But, these approaches are difficult for people with dementia to engage with
[32]. Exploring inclusive approaches to actively engage people with dementia in
participatory design has been a growing area of research, e.g. [12,31,33,55,56].
Participatory sessions that center around creativity and expression minimize the burden
of participants by providing meaningful activity in a comfortable, enjoyable and social
setting [37]. Furthermore, by establishing an informal and pleasurable atmosphere,
designers can develop social connectedness and equal-power relations [24]. These
relations enable facilitators of participatory sessions to observe and value reactions,
responses, and actions that may seem insignificant in other circumstances, but have
specific meaning and provide insights into the responses, personality and social
background of participants [31].

2.2.3.1  Embodied Interaction Using Tools, Props, and Materials

Researchers have attended to creative activities in care facilities, that involved people
with dementia actively engaging in creating art or making music, offering pleasure and
enjoyable social interactions, and stimulating self-esteem [17]. Extensive field studies
(e.g. [41]) of such activities have provided valuable insights for designers on how to
empower people with dementia by providing tools that enable different ways of self-
expression beyond verbal communication [43]. People with dementia can meaningfully
interact and communicate non-verbally using their bodies through movement, making
gestures, singing and laughing [42].



Similarly, everyday objects frequently serve as stimuli in reminiscence therapy sessions
[62]. By introducing playful tangible objects, people with dementia can engage in forms
of participation such as holding, feeling and smelling [57]. These multisensorial stimuli
offer cues for remembering past experiences and triggering emotional responses that
are strongly associated with those experiences [58]. Similarly, in music therapy sessions,
props and physical objects play an important role in facilitating connectedness between
participants by acts of giving, passing along and moving together [48]. Therefore, when
working with sound in the context of dementia, other senses such as touch also need to
be considered.

2.3 METHOD

This study consisted of three workshops, to explore the personal experiences and social
interactions of people with dementia when listening to everyday sounds. The workshops
centered around a tangible design artifact, namely the Dementia Soundboard which
provided meaningful activity by stimulating social engagement [37]. This setting aimed
to actively engage participants in the discovery and exploration of everyday sounds and
to encourage them in sharing their thoughts, feelings, and memories in a comfortable
group setting. As each experience is different, social interactions such as sharing,
comparing, listening and reacting to each other were strongly encouraged. Researchers
did not only observe but also interacted with participants to perceive and value their
verbal and physical expressions [31].

2.3.1  Setting and Participants

In total, eleven people in early to mid-stages of dementia participated in the workshops
(see Table 2.1). Each workshop involved a maximum of four participants, accompanied
by a care practitioner from the care organization, who was familiar with the participants.
The care practitioner recruited the participants and the following inclusion criteria were
adhered to: 1) participant is diagnosed with dementia caused by Alzheimer’s Disease
(frontotemporal lobar degeneration and Lewy bodies were excluded from this study); 2)
participant is in early to mid-stages of dementia, indicated by the care organization; 3)
participant still lives at home and visits the care facility several days per week; 4)
participant has no severe visual and auditory processing disorders; 5) participant has
sufficient physical abilities to participate in the workshop; 6) participant is willing to
participate in a group workshop.
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The facilitator (F) maintained the flow of the different steps of the workshops and
initiated the group discussions. A research assistant (RA) was present to assist with
practical issues, such as handing props and adjusting the volume of the soundscapes.
The RA also took observational fieldnotes during the workshops. The care practitioner
(CP) supported the facilitator with the workshop flow and safeguarded the participants.
The RA and the CP did not actively participate in the workshop but they did occasionally
interact with the participants.

PN | Session Age M/F Dementia stage*
P1 1 77 male early
P2 1 73 female early
P3 1 66  female early
P4 1 64 female early
Ps 2 69  female early
P6 2 67 female early
Py 2 86 female early
P8 2 72 female early
Pg 3 81 male moderate
Pio 3 87 male moderate
Pn 3 87 male moderate

Table 2.1. In total 11 participants in early to mid-stages of dementia participated in this study, divided
over three workshops. (*as indicated by the care organization)

1 L/R: Bose® Revolve+

|  Bluetooth Speaker

. left & right channel
P#: seat of participant

facilitator
research assistant

|
CP: care practitioner
CP  Pas  P3TM1 (g l

Figure 2.2 The participants were seated in reach of the soundboard, with 2 Bluetooth speakers (Bose

Revolve+) positioned diagonally across the space.



2.3.12.1  Activity Set at Daycare Facility

The workshops were conducted at a daycare facility in Eindhoven, the Netherlands. The
participants visit the facility several days per week, but are still living at home with an
informal caregiver (e.g. spouse). The daycare facility delivers a secure and safe
environment for data collection, as the participants are familiar with the setting and in
some cases know each other. The intimate group setting (see Figure 2.2) afforded an
informal and friendly ambiance for reducing possible experiences of social pressure,
embarrassment or awkwardness. Furthermore, this setting gave the opportunity for
participants to remain passive if desired, for instance by watching or listening to other
participants. The space where the workshop took place was selected for its favorable
acoustics, low ambient noise (e.g. air conditioning), and minimal sources of distraction
for the participants.

2.3.2  Workshop: Procedure and Props
2.3.2.1  Soundscapes of Everyday Sounds

In each workshop, four soundscapes [49] were assessed, each representing a collection
of sounds which can be perceived in a specific everyday environment. Two soundscapes
depicted a natural setting, i.e. beach and forest, and the other two non-natural settings,
namely city, and home. These settings were selected due to the likelihood of provoking
meaningful reactions, assuming most participants would be familiar with these everyday
sounds. Each soundscape was made up out of 4 separate sound layers, to give the
participants ‘building blocks’ of everyday sounds to explore and interact with. The four
layers are largely based on the notion of soundscape ecology [50], a theoretical approach
for describing the entirety of sounds in a specific landscape. The three main components
anthrophony, biophony, and geophony [51], were respectively translated into a human,
animal, and a water and background layer (see Table 2.2). High-quality recordings for
the layers were then carefully selected and retrieved from an online database [63]. The
individual sound layers were mixed so that when activated together, it would produce a
harmonious soundscape. Prior to the workshops, the overall perception of the
soundscapes, regarding volume, mixing and quality of the used recordings was assessed
by students, sound experts, and a group of twelve researchers with experience in
working with people with dementia. Their comments were taken into account in the
final mixing process of the soundscapes.



Soundscape/

Beach Forest City Home
Layer
Human Children  Footsteps Market Kitchen
Animal Gulls Birds Pigeons Cat
Water Waves Creek Fountain Thunder
Background Wind Trees Traffic Fireplace

Table 2.2. Each soundscape was made up out of four layers of everyday sounds. In the text, the layers
are referenced as soundscape_layer, e.g. beach_gulls.

2.3.2.2  Everyday Objects

In a pilot workshop, prior to this research, the authors worked with caregivers and
stakeholders of people with dementia to explore the opportunities of everyday sounds.
It became apparent that not everyone engaged with everyday ambient sounds and that
some people had little interest in exploring or recalling sounds. This informed the
research study as it suggested there was a risk of disengagement and
incomprehensibility for people with dementia, who have difficulty with understanding
abstract concepts. Therefore to make the abstract concept of everyday sounds more
tangible, each soundscape was represented by an everyday object [25] (see Figure 2.1).
The main criterion for selecting the objects was the relatability to one of the sounds of
the corresponding soundscape. Therefore beach, forest, city, and home were respectively
represented by a seashell, tree leaf, small bell, and a coffee mug. A second criterion was
the affordance for familiar handlings or actions, such as holding a seashell to your ear,
rippling tree leaves, ringing the bell and drinking from a mug. A third criterion was the
rigidness of the objects, in order to withstand rough handling or dropping. Therefore,
we used a paper tree leaf; as a real leaf would easily degenerate or break.

2.3.2.3  Dementia Soundboard

Each soundscape was triggered and explored through a design artifact, more specifically
by the Dementia Soundboard (see Figure 2.1). The soundboard served as a physical
means with which to support the workshop. The interaction design needed to be
minimal and easy to understand. When placed upon the soundboard, the everyday
objects (recognized by an RFID reader) automatically triggered the corresponding
soundscape, with all four layers activated at once. The Arduino in the soundboard was
connected to a Processing sketch running on a laptop, which played the soundscapes
through two connected Bluetooth speakers (see Figure 2.2). Participants could then



deactivate or reactivate each layer by tapping one of the four touchpads. Blue LEDs
provided visual feedback on the state of each layer so that the presence of a sound could
always be associated with an illuminated touchpad. The touchpads were intentionally
not labeled to avoid distraction or influence of the participants' interpretation of the
everyday sounds. Lastly, the circular symmetrical design lends itself to be used in a
group setting, as there are no hierarchical differences and the board can be easily moved
around the table.

2.3.2.4 Workshop Procedure

Before the start of the workshops, the facilitator and the research assistant introduced
themselves to the participants, and engaged in informal small talk over a cup of coffee
to establish a comfortable and safe setting. Following the introductions, the participants
were extensively briefed about the aim and procedure of the workshop. Lastly, the
participants were reminded of their rights to withdraw their participation at any point
during the workshop.

The workshop itself was structured into three consecutively steps that are repeated for
each soundscape: 1) familiarizing, 2) listening and 3) exploring. At each step, the
facilitator observed the reactions of the participants and invited them accordingly to
share opinions, likes or dislikes, stories or feelings evoked by everyday sounds. During
step 1: familiarizing, one of the everyday objects was passed along to the participants.
Such a relatively straightforward exercise served as an icebreaker, to offer a sense of
comfort in the workshop setting and to reduce potential feelings of being socially
awkward or embarrassed. The goal of step 2: listening was to listen to the soundscape
with all four layers on. The facilitator would ask a participant, alternating for each
soundscape, to place the object onto the soundboard, resulting in the corresponding
soundscape being played. After a first listen, the group discussion was initiated by the
facilitator. The research assistant then lowered the volume, so the soundscapes could
still be heard but did not disturb the discussion. Lastly, step 3: exploring aimed to explore
the separate layers of the soundscape. The facilitator explained how the layers could be
turned on or off with the touchpads. Each participant was then invited to explore the
soundscape, by selecting the layers they preferred the most. At the end of each
workshop, the participants were debriefed and asked about their overall experiences of
the workshop. Afterwards, the care practitioner who attended the workshops provided
feedback in a semi-structured exit interview with the facilitator.



2.3.3  Ethics

This research was approved by the Ethics Review Board of Tilburg School of Social and
Behavioral Sciences (EC-2018.70). All participants were able to give consent for
participating themselves, and all informal caregivers (e.g. spouse) were informed about
the study by the care practitioner. Participating in this study required only a small time
investment of approximately an hour and a half. The workshops were organized to
replace a regular activity at the daycare facility. Therefore, the activity was less obtrusive
and did not cost extra time for both participants and care staff. During the workshops,
the physical and mental burden was minimized by employing a participatory approach
[37] that provided social engagement and meaningful activity. By establishing this
informal ambiance, we also aimed to offset the perceived time burden of the
participants. A familiar care practitioner of the daycare facility was always present to
function as a gatekeeper. The gatekeeper decided continuously whether participating
was still suitable for the involved participants. The informed consent was thus not
considered as a one-time affirmation, but as a continuous dialogue between the
researchers, the care practitioner and the participants [18,20].

2.3.4 Data Collection and Qualitative Analysis

The data gathered in this study consisted of: 1) participant information such as name,
age, gender and stage of dementia; 2) audio recordings of the workshops; 3) video
recordings of the workshops; 4) reflective fieldnotes of the facilitator; 5) observational
fieldnotes of the research assistant; 6) audio recording of the exit interview with the care
practitioner; 7) photographic documentation; and 8) digitally logged interactions of the
soundboard.

The audio recordings of the three workshops and the exit interview with the care
practitioner were transcribed verbatim by the researcher. The transcriptions of the
workshops were combined with log files from the soundboard, in order to distinguish
what sounds were played at the time. The video footage (see Figure 2.3) was muted and
tagged with notes indicating bodily expressions in terms of intensity, such as yawning
or being surprised, and frequency, such as reoccurring gestures. All the data was then
aggregated and analyzed in ATLAS.ti by thematic analysis using an inductive approach
[13]. As all participants were Dutch, the quotes used in this chapter were translated to
English after the analysis.



Figure 2.3. Screenshot of the video recordings, providing a clear overview of the setting to monitor
bodily responses.

2.4 RESULTS

2.4.1  Making Personal Associations

The initial responses of the participants to the everyday sounds were attempts to
recognize and identify what they had heard. These responses varied considerably among
the participants. For instance, when listening to beach, participants [P3, Ps5, P6-7, Pu]
instantly recognized beach_waves, while others [P1-2, P4] heard mainly beach_gulls and
described the overall soundscape as: “A big flock of birds passing by!” [Pz]. Three
participants [P3, P6, Pu] also clearly recognized beach_children in combination with
beach_waves and remarked how this reminded them of “A very busy beach, you can hear
all those children...” [P3] These different personal associations became a topic of
discussion, with the participants expressing and comparing what they had heard.

2.4.1.1  Association Beyond Recognition

Associations made with the everyday sounds were not fixed, as these were also
influenced by interactions with other participants. For instance, home_cat was for most
participants [P1-2, P5-8] difficult to recognize at first. It received little to no attention,
with participants perceiving it as unpleasant and resembling the “snoring of a man” [P6]
or “scraping of a [metal] wire” [P7]. After one of the participants had recognized
home_cat [P3, P6], the others responded differently, such as laughing together when
they suddenly heard a ‘meow”: “Ha-ha, yes a cat, yes... purring... Then they have a good

time, you can hear it!” [P2]



Additionally, participants [P1-8, P1o-u1] mistook everyday sounds for other sounds. For
instance, P1-2 did not notice the soundscape had changed from beach to forest, and
associated forest_trees with beach_waves. However, it is important not to consider this
a ‘wrong’ answer, as it still elicited meaningful associations and emotions. The facilitator
did not correct P2, leaving her to continue telling her story about going to the beach:
“Yes at the beach... we'd go walking, and we brought a lot of stuff with us... to make
[sand]castles.” Pu associated forest_footsteps with “walking through freshly fallen snow,”
which elicited memories of how the river in his local town “was often frozen during the
winter.” Rather than identifying the correct sounds, building meaningful associations
with everyday sounds was key in eliciting participant responses.

2.4.1.2  Associations through Personal Experiences from the Past

Participants needed to be familiar with the sounds to build meaningful associations, as
P1 expressed: “I never had a cat, so I do not know the sound.” Participants [P1-4, P6, Pg-
1] related the everyday sounds to their own experiences. P4 associated beach with a
memorable moment she once experienced on holiday:

“I immediately think of a situation I once experienced [...] A very large colony
[...] more than two hundred thousand seabirds [...] and then you heard the
waves knocking against rocks, I heard that here too, and that was indeed a

cacophony of sound... that was very beautiful!” [P4]

Through this association, P4 recognized beach_children as birds, as she remarked: “I
have the idea you also listen from your own experience because those children on the beach
were birds for me.” The influence of past experiences in making associations was also
illustrated by Pg who recognized forest_footsteps as “Some device... it's an overtone, and
it indicates that I'm working with that device,” or recognized home_thunder as: “Well if
the car starts in the garage, you get this sound.” Pg further explained that he had worked
in a timber factory, where he used to operate heavy machinery that always produced a
lot of noise. These examples offered insight into how participants during the workshop
perceived and associated sounds through their personal experiences.

2.4.1.3  Relating to Everyday Physical and Social Surroundings

Participants [P3-7, Pg] related sounds to their home environment, as P3 mentioned: “I
always sleep with the window open, and then [ wake up with bird songs.” Furthermore, P6
stated how city_traffic did not bother her, as she lives in a place which is “not very busy
but [...] where occasionally cars come by. And then, as the youth [passes by], you hear



‘boom boom boom!” Participants also mentioned loved-ones such as spouse [P6-7],
children [P1, P3, P6] and family [Py, Pg, Pu]. For instance, Pu started to chuckle in
himself upon hearing beach_children. When he was asked why he started to laugh, Pu
stated:

“It reminds me of someone who is teaching his mother-in-law... (bursts out into
laughter) ... of someone who is teaching his mother-in-law how to swim [...] Ha-

ha... a bit disrespectful... because she’s just such a lovely woman!”

These personal associations offered cues for the participants to relate to aspects of their
everyday life which they considered valuable, such as their home or family.

2.4.2  Reliving Past Experiences

The soundscapes proved to be powerful in stimulating reminiscence [14,62] and
experiences from the participants’ past. Participants shared rich descriptions of
memories that were explicitly triggered by the soundscapes.

2.4.2.1  Childhood Memories

The everyday sounds elicited numerous childhood memories from the participants [P1,
P3, P5-7, P1o]. For instance, home_fireplace reminded P6 of: ‘lighting a campfire... then
you heard that too!” This cued P6 to further elaborate on her childhood by telling stories
of how she spent more time playing with boys than with girls, partially because she grew
up in a household with three brothers: “Yes I was always among the boys ... we made
campfires, build huts ... we were always outside.” For Pio who is in a mid-stage of
dementia, forest triggered a specific memory from when he, as a child, was on his way
to church and encountered a tree that was fully covered with birds:

“Back in the days, when we were heading to church, we always walked by under
a tree, and that were trees like those we just heard, and they always created
these beautiful sounds [...], but they were with so many birds, and they always
sat together in one tree, and the chaplain and the pastor were not so happy with
that. The leaves came down very quickly, and so they actually destroyed the
shape of the tree, I remember that, but otherwise nothing, but at least it was
clear that the owner of the tree and... the birds, they were not happy about
that...” [P10]



P10 experienced a sense of empowerment and self-fulfillment in how he was still able to
recall this encounter, which as a child had left a big impression on him:

“Nice [I am] still able... I can still remember that! ... Yes, I still remember it very
clearly, as a child I already found it impressive that so many birds were sitting

together...”

By reliving childhood memories, the participants experienced a sense of enjoyment in
the present as well. When listening to beach_wind, P7 described a joyful moment she
once experienced on the seaside boulevard:

“Storm! ... That’s nice to walk through ... I still have photos of this, my friend and
I, we used to wear these lacquer raincoats, and we had them on, and then we
were simply pushed forward by the wind in our backs. Yes, that was lovely!

Those are nice memories, I've also been young you know!” [P7]

2.4.2.2  Meaningful Experiences from the Past

Several participants [P4, P6-7, P1o-1] described thoroughly memories of meaningful and
unique moments they once experienced and had left an impression on them. For Pu,
forest_birds stirred a memory with remarkable detail, of an encounter with an Austrian,
who in his workplace had a large number of birds:

“Yes, I am just thinking about something that I have ever experienced. It was in
Austria, and there was a cobbler with a half-open workshop sitting there making
shoes, and there were all these cages with finches in them, and if they... yes
[when] they started singing, then that cobbler knew exactly which finch was
[singing], because they have a so-called beat, end of a certain tone, and then it

was so [...] This was about ten years ago.” [P11]

2.4.2.3  Anecdotes about Loved Ones

The soundscapes evoked memories that were strongly linked to relatives and loved ones
[P3, P6-7, P1o-11]. Whereas P4 did not recognize beach_children, P3 immediately thought
of an overcrowded beach on holiday:

“When I went to the beach with the kids, I always had a balloon with helium
attached to the back of their shorts ... [because if] you turned around, she would
be gone... Yes, but then [with the balloon] I thought ‘ok she is over there!”



Similarly, when listening to home_kitchen, P7 started to share an amusing anecdote,
through which she elaborated on her loving and playful relationship with her husband:

“Oh, Iwould say to my husband: ‘What are we having for dinner tonight?’ and
he said: I don’t know, you have to prepare the food!” ‘No!’I said: ‘There’s nothing
in the house, you have to go out to do the shopping!’ He has to do the shopping
himself, and then he can also decide what food he wants! Ha-ha! Our children
were always laughing at us!” [P7]

This re-experiencing of emotionally loaded memories from the past provided the
participants with a sense of enjoyment in the present. Sounds that evoked detailed
memories in particular were overall experienced as “pleasant” [P4]. This was prompted
by reliving the memories that were evoked by the sounds: “I do not think it's a bad sound.
Because I'm thinking about the trees again with the pastor” [P10]. The act of being able to
recall memories in itself elicited a sense of achievement and self-acknowledgment. This
was also mentioned during the exit-interviews by the participants who expressed how
they enjoyed the workshop, as they felt pleasure in reminiscing, and “recalling nice
memories” [P6].

2.4.3  Engaging in Emotional Experiences

The analysis identified how all participants engaged in emotionally loaded experiences,
that were evoked explicitly by everyday sounds.

2.4.3.1  Enjoyment and Pleasure

When listening to the everyday sounds, participants [P1-8, P1o] each expressed a feeling
of enjoyment and appreciated the aesthetic qualities of the everyday sounds at one point
during the workshop. The vibrant forest_birds evoked several [P2, P6-8, Pio] joyful
responses: “Birds! (Laughs), beautiful! Yes, that is nice yes.” [P8], or “He really wants to
be heard! Marvelous, really!” [P7] Furthermore, P1 expressed his fondness of
home_thunder: “But I myself find thunder always enjoying to listen to, that is if you are

sitting someplace dry of course!”

2.4.3.2  Relief from Stress

During the workshops, the participants indicated how everyday sounds could create
atmospheres that provide a sense of relief and tranquility. For example, home_fireplace
had a “meditative” effect on P3 that could make her “completely calm”. As P7 leaned back
in her chair and closed her eyes, she remarked: “Well nice, nice and quiet, you can easily



turn away. You can sleep well with this. If I sit back with my eyes closed, I think oh...
(laughs)... nice yes.” The soundscapes, with all four sound layers on, were in general
experienced as too chaotic and participants [P1, P3-4, P6-7] stressed the importance of
how sound should provide relief from disordered thoughts and worries: “And then I
notice that I just get the quiet sounds out of it. Rest in here (points to head). That's just

clear to me.” [P4]

2.4.3.3 Coming Alive in a Group Setting

Participants P2 and P8, who were less engaged and more introvert than others, suddenly
displayed increased forms of active participation. When listening to the forest_birds, P2
suddenly started glancing around and smiling, as she suddenly was fully immersed in
the soundscape. While explaining, P2 was heavily mimicking the movement of the
forest_birds, to emphasize how she enjoyed the way the sound was scattered around the
space: “I sometimes get a little bit of jitters, so I go up there, with all those birds [...] I just
love it! How everything flies up there!”

Similarly, P8 was also more passively involved in the workshop, as it was difficult for her
at times to verbally express herself. When the facilitator asked her a question, several
times she turned to the care practitioner and murmured something indistinctly. After
the group had recognized home_cat, there was a brief moment of silence, which P8
suddenly interrupted upon hearing a short ‘meow’: “Oh ha-ha, there he is! Hehe!” (starts
laughing out loud) While verbally expressing herself seemed difficult during the first half
of the workshop, this sudden response was spontaneous and indicated that she
recognized and enjoyed the sound.

Figure 2.4. P7 (left) bursting out in laughter after acting silly.



P7 was fully engaged during the whole workshop, sharing memories and anecdotes from
her past, and providing the group with her own opinion and preferences. While
exploring the soundboard, she triggered forest creek, and upon hearing the sound of
water running, she looked surprised [RA] and begun to act silly by intentionally
overreacting to the sound (see Figure 2.4). Afterwards she started laughing intensely
together with the others [P5-6, P8, CP] and smiled at the facilitator [RA]. This was a
moment for her to not take the workshop too seriously, by enjoying herself and the
group in an act of silliness.

These responses indicate how listening to everyday sounds in itself can be a joyful and
pleasant experience, which affords opportunities for pleasure, relief, excitement, and
silliness.

2.4.4  Sharing of Experiences

Upon hearing the soundscapes, the participants as an initial response engaged in a
‘guessing game’, in which they discussed and compared with each other what they
thought they had heard, and searched for the acknowledgment of others. This resulted
in an informal atmosphere, which allowed for teasing, making jokes and acting silly:

P2: “You can hear [purring of cats] when they are having a good time.”
P1: (looks at P2) “Well, then you should start already!”
P2: “What did you say?! Oh, you!” (laughing back to P1)

This atmosphere provided a safe and comfortable setting in which the participants felt
encouraged to share their own opinions, preferences, experiences, and memories with
the group, as observed by F, RA, and CP. Participants also verbally responded to each
other’s stories [P6-7, P1o-11], rather than only reacting to the soundscapes. In these cases,
the everyday sounds served as a conversation starter and stimulated social
connectedness, as participants were engaged in each other’s stories and memories.



Figure 2.5. Playful objects, such as a seashell (left) and a small bell (right) introduced each soundscape
to the participants.

In addition to verbal forms of expression, participants [P1-4, P6-8, Pu] expressed their
thoughts and emotions to each other through bodily responses, e.g., smiling, frowning,
or making gestures. While listening to each other, participants provided signs of
acknowledgment and validation, such as nodding along. For participants who had
difficulty in verbally expressing themselves, bodily responses became a way of
participating in the conversation by smiling or laughing along with the group [Pz, Ps,
P8]. Participants made gestures for expressing sounds, such as mimicking ringing a bell
[P1-4] (see Figure 2.5), releasing pigeons [P7], or tapping fingers on the table [P2-3]. By
doing this, the participants easily connected and engaged in an embodied way that was
comprehensible to all.

2.4.5  Use of Props: Dementia Soundboard and Objects

The everyday objects (see Figure 2.5) introduced the soundscapes and the general
setting of the workshop in a way that was “approachable” [CP] and easy for the
participants: “Yes, it's just a leaf of a tree... and I've seen a lot of it in my life. (Laughs)”
[P10]. Participants made associations that were similar to the corresponding
soundscapes, such as relating the seashell to a beach [P1-9, Pu]. These associations were
considered “a first chat” [CP], which established and explained the format of the group
discussions.

In contrast to our expectations, attention to the objects completely disappeared when
placed upon the soundboard: “I do not know whether people at some point also associated
the sound with the object [...] that didn’t matter anymore.” [CP] For instance, after
associating the leaf with “nature” and “trees”, P1-2 still associated forest with beach.



Moreover, during step 2: listening and step 3: exploring with the object placed on the
soundboard, there was no mention of it at all.

Figure 2.6. The Dementia Soundboard was a tangible interface by which the participants could
interact with the soundscapes.

2.4.5.1 Tangible and Comprehensible Interactions with Sound

There was a substantial difference in how each of the participants interacted with the
soundboard. P3-4 were very keen on using the soundboard for discovering the hidden
sounds and creating their own preferred soundscape: “That’s my sound!” [P4]. For them,
it felt like they were playing a game of exploring and guessing all the different sounds:
“now you can play!” [P3], as shown in Figure 2.6. Other participants [Pz, P5-10] were less
spontaneous and needed to be asked by the facilitator whether they wanted to turn a
layer of sound on or off. Nevertheless, they did seem to understand the concept of the
touchpads with the LED feedback. Only for Pg and P10, the operating of the soundboard
seemed unclear as they had confused the RFID reader for the objects as one of the
touchpads. When interest in interacting fell, the facilitator or care practitioner
interacted with the soundboard to adapt the soundscapes. Although interaction by the
participants with the soundboard waned at times, it proved to be a tangible medium to
adapt the everyday sounds in a way that was understandable. Participants could either
explore the soundscapes themselves or witness someone else turn a sound on or off.
Every interaction became a visible event that refocused the attention of participants, as
they expected a change in the soundscape that was played at the time.



2.4.5.2  Thinking About Outcome and Potential Applications

The presence of a real design artifact triggered feedback about the research and
potential outcomes of it. The participants considered the Dementia Soundboard as a
finished product or application. They appreciated the modern and simple aesthetics of
the soundboard and displayed interest in the technical working: “How did you manage
that?” [P1]. During the exit interviews, participants [P1-4, P6, Pu] spontaneously began
discussing the potential of sound-based applications and the effects of music and sound
in general:

“Yes, I am trying to understand what the system is that you are working with,
and I think you will indeed have a nice and beautiful experience with it.” [P11]

P3-4 stressed the importance of modifying the soundscapes to personal preferences, and
even suggested the idea of creating a soundscape yourself: “Because imagine that there
are more levels in it [...] then you could assemble your own forest [soundscape]” [P3]. The
personal aspect of sound prompted a discussion concerning the social context in which
potential sound-based applications could or should be set. P3-4 expressed their
preference for listening unaccompanied with headphones in all “peace and quietness”
while P1-2 considered that “asocial” and remarked that when in group settings, it is more
enjoyable to listen together, as this creates a friendly and sociable ambiance. These
examples illustrate the creative attitude and engagement of the participants towards the
soundboard.

2.5 DISCUSSION

The above findings contribute to existing research on sound and dementia by describing
extensively how everyday sounds triggered personal associations, memories of the past,
emotional responses, and sharing of participant experiences. We will further discuss the
implications of these results for design research, and outline practical insights and
considerations for the development of sound-based technologies for people living with
dementia.

During the workshops, generic everyday sounds evoked numerous personal and
emotional participant responses. The participants recognized everyday sounds through
their own lived experiences, by associating sound to their personal background, past
experiences, social network, and everyday physical surroundings. This aligns with
research which investigated differences between generic and personal photographs and



demonstrated how personal content could be confronting if, for example, family
members are not recognized [27]. Generic content, on the other hand, is more likely to
prompt longer stories, as the focus shifts away from giving the ‘correct’ answer such as
naming people, places, and events, to reliving the memory itself [4]. Similarly, the
workshops outcomes indicated how meaningful associations were of high value in
evoking responses, whether or not the association was ‘correct’. Everyday sounds offer
universal cues for making personal unjudged associations and reliving past experiences,
that are not explicitly bound to the details of a specific time or place.

Our results demonstrated how everyday sounds stimulated reminiscence [62], by
evoking memories that were strongly linked to specific sounds people had experienced
in the past. These findings contribute to the large body of work demonstrating the
beneficial effects of reminiscence therapy for people with dementia [4,14,27,40,44,62].
Facilitators of these activities employ different types of media, such as music, images or
video to prompt memories [44]. The results of this study indicate that everyday sounds
can do the same. Furthermore, the immersive character of sound adds value to the
experience, by letting participants relive their memories and express emotions in the

present [57].

By doing so in a group setting, the sharing of personal stories and memories in itself
becomes a collective in-the-moment experience [14]. The exploration of adaptable
soundscapes of everyday sounds enabled pleasurable social interactions and
opportunities for expressing emotions and receiving acknowledgment of others.
Everyday sounds functioned as a conversation starter and stimulated social
connectedness, as participants engaged further in meaningful interactions with each
other. The emotional experiences evoked by sound are thus not only individual but also
situated in social activities and contexts [42].

2.5.1  Design Considerations for Sound-Based Interventions
2.5.12.1  Personal Experience

Generalized statements about how people with dementia experience sound should be
carefully considered. For instance, research suggests that mechanical sounds result in
feeling unsafe and experiencing discomfort [3]. During the workshops however, one
participant made several associations with mechanical sounds from a factory. This
evoked strong personal responses, as he had spent a long time working in a timber
factory and still had many meaningful memories from this significant period of his life.
This example stresses the need for addressing personal experiences and engaging



individually, rather than looking for overall group responses in terms of changes in
behavior and mood.

This individual approach is fundamental to person-centered care [15], which is built
upon the notions of personhood and supportive social relations [24]. Therefore we can
link the experience of sound to current research in HCI, exploring ways how design can
provide insight into personhood of people with dementia [28,42,61]. In this study,
everyday sounds elicited deeply held memories, values, beliefs and facilitated
meaningful and enjoyable social interactions with other residents and care practitioners.
Conversating about associations made with personal life offered opportunities for
exploring and recognizing identity [61]. Therefore, everyday sounds can be used as a
powerful tool for developing creative approaches that encourage the recognition of
identity, and stimulate social connection in future design proposals and research
projects.

2.5.1.2  Adaptable to Social Contexts

The responses evoked from the participants were strongly influenced by the social
interactions and contexts in which they were observed. Therefore, consideration is
needed for the different social contexts in which sound-based design proposals are
applied. During the first workshop, two participants remarked that they would like to
listen to everyday sounds on their own, while the other two participants argued that
would be asocial. Therefore, the ability to dynamically adapt sound to different social
contexts must be further explored. This again accounts for individual responses and
preferences, and reinforces the importance of not treating people with dementia as a
homogenous group.

2.5.1.3  Meaningful Activity in Care Environment

The workshops were organized as one of the activities at a dementia daycare facility.
This provided direct insight into how sound-based interventions can be integrated in
this context. The attending care practitioner remarked that this activity could fit within
the current program of the daycare facility. The activity in itself does continuously
facilitate conversations between participants and the care practitioner. The use of
generic everyday sounds to evoke strong personal responses offers a meaningful activity
[37] through which caregivers can build supportive relations with their clients [39]. As
everyday sounds offer cues for triggering unexpected stories and topics, this also releases
part of the burden of the care practitioner in preparing and facilitating time and cost
consuming activities [40].



The interaction design of the Dementia Soundboard, using tangible objects and
touchpads, enabled live selection of sound content. Aside from personal preferences,
soundscapes could be instantly modified to the participant's current responses, mood,
and behavior. Furthermore, the soundboard added a playful element, as some
participants considered the activity as a game, or a pleasant voyage of discovery, which
was different from the activities they usually participate in.

2.5.2  Practical Insights for Sound Design for Dementia

Based on our experience of designing and evaluating everyday sounds with people living
with dementia, we offer practical insights for sound-based applications.

2.5.2.2  Tranquility and Moments of Silence

The soundscapes were in general perceived as overwhelming and chaotic. This was
remarked upon by both the research assistant and the attending care practitioner. The
participants stressed multiple times how they preferred calmness and tranquility. This
was confirmed by the reactions to the individual layers of everyday sounds, which
elicited more verbal and non-verbal responses compared to when all four layers were
played at once. Furthermore, it was essential to allow for silence and to provide
moments of relief and rest. The familiarizing step (where the object was passed along,
and no sound is played) served as a ‘palate cleanser’ before the next soundscape was
triggered. This offered moments of silence and rest for the participants during the
workshops.

2.5.2.2  Quality of Reproducing Everyday Sounds

Participants had remarked that several sounds did not sound quite the same as those
they had built associations with. This can be attributed to the artificial aspect of
reproducing sounds electronically (e.g. ‘uncanny valley of sound’ [29]), as it can never
sound as how the participants had experienced it in reality. Furthermore, to ensure all
the participants heard the soundscapes clearly, the audio files were played at high
volume. For sounds that in real life are rather quiet, such as home_cat, this created an
unrealistic distorted effect. This raises considerations for producing sound more
authentically through mechanically actuating materials, rather than using electronic
loudspeakers [35].



2.6 CONCLUSION

In conclusion, this chapter has provided new knowledge on the personal experiences
evoked by everyday sounds for people in early to mid-stages of dementia. We have
offered practical insights into sound design and have outlined design considerations for
sound-based technologies in dementia care. We cannot overgeneralize sound
associations, as each individual perceives this differently through their own experience.
Furthermore, the emotional experiences evoked by sound have to be considered within
social context and activity. As the scope of this research is limited to people in early to
mid-stages of dementia, more research is necessary to gain an understanding of the
relation between sound and people in a later stage of dementia. In essence, we aim to
raise awareness of the role of sound in the care context and to demonstrate how sound
is a powerful tool for caregivers and designers to engage with people with dementia.
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DESIGN

Section 2 builds further on the insights from the workshop study with
the Dementia Soundboard presented in Chapter 2 by exploring how we
can design for meaningful experiences with everyday sounds. This
section reports a one-year co-design study that involved four couples
consisting of a person with dementia and a relative. This study aimed
to identify personal everyday sounds and explore how technology can
facilitate engagement with these personal sounds in the everyday
home context.



Chapter 3 reports the first part of the longitudinal co-design study in which the couples
co-created personal collections of everyday sounds that evoked meaningful responses.
The participants were introduced to the study setup and aim during the first home visit.
Over two months, three co-design sessions were held as visits at the participants’ home.
The participants interacted with a new design artefact, namely the Life Story
Soundboard which offered more flexibility than the Dementia Soundboard used in
Chapter 2 to iterate a generic set of everyday sounds into a collection of highly personal
sounds.



Chapter 4 reports the second part of the longitudinal co-design study in which we
continued with three couples to co-design an accessible audio player to experience their
personal sounds as outcome from Chapter 3. Similarly, four home visits were held over
five months to involve the couples to have a say in all stages of the design process of the
accessible audio player. The outcome of these co-design sessions was the Tumbler that
we evaluated during the final home visit.






Co-Creating Personal Audio
Content with People with
Dementia and Their Relatives

Familiar everyday sounds can evoke autobiographical memories and personal stories from
people with dementia. However, there is a lack of participatory approaches to explore,
select and curate personal audio content. More insight is needed into how everyday sounds
that prompt individual memories and reflections for people with dementia can be
identified. This chapter presents our study in which four care dyads consisting of a person
with dementia and their relative co-created personalized sets of everyday sounds. The
dyads participated in three iterative sessions during which they played and categorized
everyday sounds using the Life Story Soundboard. Based on the participants’ responses, we
elaborate on our process of tailoring sound content to the personal background and life
experiences of people with dementia and their relatives. Our results show how personal
audio content should match meaningful past experiences of the person with dementia and
how the relative can provide collective memories of shared life experiences. We conclude
how the selection of meaningful everyday sounds requires a dialogical approach and a
tangible platform to explore shared experiences in the here and now.

This chapter is a reproduction of the paper currently in submission:
Maarten Houben, Rens Brankaert, Gail Kenning, Inge Bongers, and Berry Eggen.

Co-Creating Personal Audio Content with People with Dementia and Their Relatives.



3.1 INTRODUCTION

Dementia is an umbrella term for various progressive conditions and diseases that
significantly impact everyday life [23]. As the condition progresses, people with
dementia increasingly experience physical, cognitive, and emotional difficulties,
resulting in feelings of insecurity or struggles to engage in everyday social life [15].
Therefore, design researchers are increasingly exploring how technology and design can
support the social needs of people with dementia, for example, by facilitating
communication and social activities with relatives [3]. These research efforts have
resulted in a substantial increase in digital media applications to provide reminiscence,
social interactions, or emotional experiences for people with dementia [12]. A common
example is music therapy, where people with dementia can listen to music and

reminisce in a social setting to reduce stress or agitation and improve the overall quality
of life [31].

Currently, researchers are also exploring the beneficial effects of non-musical or
everyday sounds to expand the scope of sound-based interventions for people with
dementia [5,19]. Initial research has demonstrated the potential of everyday sounds as
effective cues to support storytelling and facilitate social interactions by eliciting
meaningful open-ended associations [19]. Everyday sounds can provide evocative cues
and meaningful recollections from ordinary or everyday life experiences from the past
and the present [5]. For example, beach sounds can bring back memories of past
holidays.

However, identifying relevant everyday sounds that can prompt reminiscence and
memories can be challenging as gathering personal content is often primarily reliant on
input from relatives [1]. Furthermore, there is a risk that the collected audio content may
not match the experiences of the person with dementia. Therefore, more insights are
needed into how everyday sounds can be identified and personalized for people with
dementia to support social and meaningful activity with their informal caregivers or
relatives.

This chapter investigated how people with dementia and their relatives can select and
identify meaningful everyday sounds that prompt reminiscence and social activity. Four
care dyads consisting of a person with dementia and a relative participated in three
iterative co-creation sessions in which they played, evaluated, and categorized everyday
sounds that represented meaningful events or memories from past or present everyday
life. We facilitated these sessions with the Life Story Soundboard as a tangible design



artefact that enabled the participants to play and categorize everyday sounds according
to meaning and preference. We contribute to existing literature on music therapy and
reminiscence in dementia by elaborating on how people with dementia can be involved
in co-creating personal audio content.

3.2 BACKGROUND

3.2.2  Design for Social Activity in Dementia

Technologies for people with dementia have expanded beyond assistive technologies
and healthcare applications, supporting all aspects of living with the condition, such as
maintaining function, leisure and daytime activities, and supporting care provision [2].
This development is reflected in the increasing body of design research to improve the
wellbeing of people with dementia by addressing selfhood and identity through focusing
on reminiscence and creating social engagement with loved ones [29]. By sharing
narratives about past life experiences, people with dementia can engage in meaningful
conversations with their partners or caregivers who provide attention and
acknowledgement as listeners [11]. Furthermore, storytelling is a collaborative activity
beyond sharing cohesive verbal narratives as the person with dementia re-enacts or
performs their story through embodied forms of communication to the listener, such as
gestures or eye contact [20].

Life story books provide tangible prompts that evoke autobiographical memories to
support social and person-centered activities in dementia care [10]. Personal digital
media related to meaningful life events can support people with dementia in
reconstructing their life stories during social activities [8]. Therefore, digital storytelling
effectively supports memory and communication for people with dementia by
increasing self-confidence and facilitating self-expression. However, such studies often
focus on visual cues such as photographs or videos [27]. While recent works have also
shown the potential of generic everyday sounds as open-ended cues to evoke memories
[5,19], the personalization of everyday sounds to represent life stories is not yet explored
in current literature.

3.2.2  Personalization of Meaningful Audio Content

Studies on music and dementia have highlighted how familiar music can evoke personal
memories associated with a specific song [21]. Especially music from the teenage years
successfully prompts recognition and reminiscence in people with dementia [26].
Therefore, personalized music interventions that address preference and music history



have an increased and ongoing impact on the wellbeing of people with dementia [17].
However, accessing music or curating personal playlists can be complicated for people
with dementia. Therefore, the caregivers often select music for people with dementia
based on biographical information such as known musical preferences, cultural
background, or age group [13].

Initial research on everyday sounds and dementia explored how informal caregivers can
identify meaningful ambient sounds related to shared memories and recollections for
the person with dementia [5]. However, other work highlighted how people with
dementia can actively select and adapt generic soundscapes according to their
preferences and personal experience [19]. This chapter aims to build on this work by
exploring how people with dementia and their caregivers can be actively involved in co-
creating personal audio content that reflects their personal stories and experiences.

3.2.3  Co-Creation with People with Dementia and Their Partners

People with dementia can still have a say in decisions that affect them and actively
participate in design activities that promote self-esteem and impact identity [28].
Participatory, creative, and arts-based activities can provide playfulness and stimulation
to enable people with dementia to contribute to the design process as co-creators [32].
Furthermore, playful and creative approaches allow researchers to engage and
communicate with the person with dementia directly, supported by the caregivers who
provide feelings of security and acknowledgement [24].

These approaches highlight how predefined protocols are not necessarily well-suited in
catering to the diverse range of needs of people with dementia [18]. Instead, designers
require empathy to relate and adjust to the individual experiences of a person living with
dementia [30]. Adopting a personalized approach in participatory design allows for
design researchers to attend to the unique abilities that remain in the person with
dementia [3]. Therefore, design for one approaches where a design is based on the
specific needs of one individual with dementia allow for a level of personalization that
offer rich understandings of the participants’ unique characteristics and personal
context [16].



3.3 RESEARCH SETUP

The co-creation sessions were organized as home visits by an adult daycare center. We
involved four care dyads, each consisting of a person with dementia and their relative
(see Table 3.1). We adopted a parallel design for one approach for each dyad [16] and
conducted three iterative co-creation sessions together with their relative, facilitated by
the first author and a professional caregiver from the daycare center.

Table 3.1: We recruited four care dyads consisting of a participant with dementia and a relative.

Participant Age Alzheimer Relative Relation with Age
with stage (informal participant

dementia caregiver)

Howard 88 Mid Lorraine Howard’s Wife 87
Roger 76 Mid Betty Roger’s Wife 75
Gilbert 90 Mid Pauline Gilbert’s Daughter 61
Lloyd 8o Early Janet Lloyd’s Wife 79

3.3.12  Participants and Research Setting

First, two professional caregivers from the daycare center selected and recruited four
eligible participants in this study based on the following selection criteria:

e the participant has early to moderate dementia caused by Alzheimer's disease;
e the participant lives at home and visits the daycare center;

e the participant has no severe hearing impairment;

e the participant is able to participate in the co-creation sessions;

e the participant is willing to participate and interested in sound and music.

For each participant with dementia, we recruited a relative who provided informal care
at home, of which three relatives were the spouse and one was the daughter. Both
professional caregivers were acquainted with all participants, but each were assigned
two to divide the workload. The professional caregivers assisted the researcher during
the co-creation sessions and engaged in conversations with the dyads during the
sessions. The co-creation sessions took place in the living room of the participants with
dementia and the relative (see Figure 3.1). The researcher and a professional caregiver
were seated across from the dyads and provided instructions to guide the activity. While
the participants interacted with the Life Story Soundboard, the researcher played the
sounds using a laptop to simulate the technological properties of the board as we



adopted a ‘Wizard of Oz’ approach [22], to simulate of the technological properties of
the soundboard to convey the experience of using it.

Figure 3.1: The co-creation sessions took place at the participants’ homes who interacted with the Life
Story Soundboard at the table in the living room.

3.3.2  Ethics

The University Ethics Review Board approved this research (RP-134) and we gained
informed consent from the participant with dementia and the relative who were the
legally authorized representative of each participant. We held introductory visits to get
the participants acquainted with the researcher and build an initial trust relationship
during an informal conversation. The researcher explained the study and presented an
information booklet explaining the research aim, activities, time investment, and
benefits. The informed consent was a process [9] as the researcher actively responded to
in-context actions of the participants and communicated with the caregivers and
participants continuously whether participating was still suitable. The home
environment provided a safe environment for the data collection, supporting a familiar
and non-intimidating setting [6]. The participants were pseudonymized for analysis and
presentation in this chapter.



3.4 LIFESTORY SOUNDBOARD

We developed the Life Story Soundboard (see Figure 3.2) as a tangible interface to
engage the person with dementia and their relative in playing and categorizing everyday
sounds. The Life Story Soundboard was inspired by research on storyboards to support
people with dementia and their caregiver to organize biographical media content, such
as photos, videos, and music, according to meaningful aspects of a person’s life story [8].
This approach is similar to the use of the Dementia Soundboard to play immersive
soundscapes triggered by corresponding everyday objects as a way of engaging
participants in the process of listening and identifying meaningful everyday sound [19].

Figure 3.2: The participants played and categorized everyday sounds by placing the corresponding
sound disks on the Life Story Soundboard as the sounds were played through the speakers.

The everyday sounds were represented by a sound disk that contained an image related
to the sound and a word that phonetically described it (e.g., ‘meow’). The participants
could play each sound by placing the corresponding disk on one of the seven categories
on the Life Story Soundboard that resembled key aspects of past life experiences:
childhood, student years, work, home, vacation, going out, and dreams (see Figure 3.3).
These categories were not intended to map the sounds on a specific period or place but
as additional cues or open-ended themes for discussion and associating sounds.



Figure 3.3: The Life Story Soundboard was a tangible interface to play and categorize everyday
sounds.

First, the person with dementia was invited to pick a sound disk from a pile of stacked
disks at the top of the soundboard (see Figure 3.3: a) to look at the picture and share any
associations the word or image might have evoked. Next, the participants played the
everyday sound by placing the sound disk on the Life Story Soundboard on a specific
category (see Figure 3.3: b) based on their association with the word and image on the
disk. The LEDs under each white circle with a category would light up when the sound
disk was placed (see Figure 3.3: ¢) as the sound was played on the speakers on the board
in a continuous loop (see Figure 3.3: d). The participants were given time to listen, and
the researcher asked questions based on the participants’ initial reactions and initiated
a conversation to further explore the evoked associations and memories. After listening
to each sound, the relative was provided with post-its to make annotations of the
conversation to add on the allocated space below the category (see Figure 3.3: e). If the
participants did not like a sound, they could discard the disk on a separate category
named ‘Do not want to hear’ on top of the board. This procedure was repeated for all
sound disks. The middle part of the disk was transparent, so the categories on the
soundboard remained visible, and the disks could be stacked upon each other when
multiple sounds fitted the same category.



3.5 ITERATIVE APPROACH IN PERSONALIZING EVERYDAY
SOUNDS

We conducted three co-creation sessions for every person with dementia together with
their relative and professional caregiver (see Figure 3.4). Each co-creation session lasted
for approximately one hour to one and a half-hour, and the time between each session
ranged from one to two weeks. In this section, we describe our iterative approach in
using each session’s outcome as input for the next session.

3.5.1  Session 1: Generic Set of Everyday Sounds

In the first session, all participants were presented with the same set of preselected
sounds based on research by [19] to evoke initial personal associations: 1) seaside, 2)
birdsongs, 3) pets, 4) evening campfire, 5) walking in forest, 6) city square, 7) audience
concert, and 8) car engine. A previous study revealed how multilayered soundscapes are
overwhelming for people with dementia, while single layered soundscapes were
experienced as pleasant [19]. Therefore, we provided sets of single everyday sounds that
were composed in the moment. First, generic sounds offered a first experience of
listening to everyday sounds to sensitize the participants of the potential benefits of
sound and explore their initial responses. After the session, the researcher watched the
video recordings and noted the remarks and responses of the participants to the generic
sounds. Next, the researcher discarded sounds that elicited no meaningful responses
and selected new high-quality sound recordings from open-source online sound
libraries linked to particular personal associations and memories that emerged during
the first session. This resulted in a first unique set of everyday sounds to be evaluated
during the second session. At the end of the first session, the relative and person with
dementia were given an assignment for the second session to collect personal items such
as pictures, objects, or souvenirs in a ‘sound box’ related to the stories and memories
that emerged during the first session. The participants could keep the written post-it
notes while collecting the personal items so the items were related to the sounds and
stories discussed in the first session.



Design for Everyday Sounds in Dementia

Figure 3.4: The iterative personalization process started from the same set of sounds for all dyads and
resulted in different personalized sets based on the participants’ unique responses and input during
the sessions.

3.5.2  Session 2: Personal Items and Sounds

The collected personal items were used to play the personal sounds prepared by the
researcher in the second session and to further explore the participants’ backstories and
past. The participants with dementia were asked to in turn present one of the personal
items from their sound box and place it on the soundboard on a category that
corresponded with their associated memory (see Figure 3.5). Next, the researcher played
a personal sound related to the object or memory that he prepared for the session. For
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Chapter 3

example, Betty and Roger shared stories of their vacations to Spain in the first session
and presented holiday pictures in the second session, after which the researcher played
beach sounds with Spanish chatter in the background. If the researcher had no relevant
sounds available or there was a mismatch between a sound or an object, the participant
could still present it and the sound was played later in the session. The relative made
again notes of the memories or associations that emerged during the sessions.

Figure 3.5: During the second session, the participants presented their personal items from the sound
box (left) and listened to their personal everyday sounds by placing them on the Life Story
Soundboard (right).

After the second session, the researcher iterated each participant’s personal everyday
sounds based on their responses by discarding sounds that were not enjoyed and
searching for new sounds related to new stories, associations or more detailed
descriptions that emerged during the second session. To prevent that the personal items
might distract from the sounds during the third session, the researcher created unique
sound disks for the participants’ personal everyday sounds (see Figure 3.6).

Figure 3.6: The sound disks for the third session were personalized based on the outcome of the
second session, such as the radar tower from Howard'’s pictures from his work to represent the harbor
sounds.
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3.5.3  Session 3: Evaluating the Second Iteration of Personal Sounds

By using the personalized disks on the Life Story Soundboard, the participants could
experience their personal sounds and provide feedback while the researcher asked open-
ended questions (see Figure 3.7). After the session, the researcher interviewed the
professional caregivers about their experiences in general of all sessions during a short
semi-structured exit interview.

Figure 3.7: The participants explored and evaluated their personal sound sets during the third session
using personalized sound disks.

3.5.4  Analysis of Iterative Process

All sessions were recorded on video, and the exit interviews were recorded on audio. All
recordings were transcribed verbatim, and the transcriptions of the sessions were
expanded into field texts by adding notes of nonverbal responses recorded by the video
observations. To analyze the iterative process of personalizing everyday sounds, the first
author conducted a theoretical or deductive thematic analysis on the field texts and
interviews transcripts [4]. The researcher classified statements from all co-creation
sessions and participants using codes regarding 1) responses to the everyday sounds and
2) observed interactions and communication between the participants and the relatives.
The codes were iterated with the second author, and the final set of themes were further
refined in consultation with all co-authors resulting in two main themes: ‘Personalizing
sounds to meaningful past experiences’ and ‘Relative as support and collective memory’
that are further discussed in the following sections.



3.6 PERSONALIZING SOUNDS TO MEANINGFUL PAST
EXPERIENCES

3.6.1  Linking Sounds to Past Experiences

The participants linked the everyday sounds to various topics such as nature, family,
hobbies, work, home or vacation related to their past experiences. In this section, we
discuss the responses of Roger to illustrate how the sounds were personalized to match
the previous life experiences of the participants.

Roger mentioned many times during the sessions that he was a professional train driver
at the national railways (“I was a train driver for 40 years”). Therefore, the researcher
collected sound recordings of a train ride from the national railways that were played to
Roger during the second session. However, Roger did not recognize these sounds at first,
as he explained:

“Oh on the train! Oh that [sound] doesn’t do anything to me! You don’t hear

that [the passenger cabin] anymore when the doors are closed!” (Roger, session

2)

These sounds were recorded in a passenger cabin of a train and did not match his
recollection of driving a train. In response, the researcher played different sounds
recorded in a train diver’s cabin that included auditory signals for train drivers, such as
a bell that indicates the train needs to slow down. These sounds could evoke a
spontaneous reaction as Roger immediately recognized the sounds and started laughing:

The researcher plays a bell sound from the train driver’s cabin and Roger
suddenly starts to laugh and points with his index finger to the Life Story
Soundboard and says: ‘That’s this! Haha! [...] That it [the train] stops.’

(Observation, Roger, session 2)

Later in the third session, Roger confirmed these responses and elaborated on the
meaning of these sounds by further reminiscing about his experiences as a train driver:

“The dead man’s switch! You have to stand on some sort of pedal, and then you
have to hold on, and when you let go of it, the train stops! Every once in a while,

a bell rings, so then you take your foot off and on it again. And if you don't, you



hear it two more times, and then it does (imitates sound), and then the train

stops. I did it for 40 years and really enjoyed it!” (Roger, session 3)

This example of Roger illustrates how sounds that match his perceived reality can evoke
recognition and familiarity. Roger’s professional caregiver present at the sessions
acknowledged later in the interview how the personalized train driver sounds were able
to evoke stronger associations from Roger than the sounds recorded in the passenger
cabin of a modern train as it resembled his own experiences:

“He’s going back to his time as a train driver, [...] He recognized train sounds
from that time faster than the sounds from current modern trains.” (Interview,

Roger’s professional caregiver)

In contrast, all participants also indicated if certain sounds did not match their
recollections and elaborated more in detail on their memory by clarifying how it did
sound like. For example, Lloyd explained in the second session why the recording of a
marching band did not match his recollections of when he played in a drum band in his
teenage years:

“No, no... No, because that drum band only played one or two marches, and then

the trumpets came in” (Lloyd, session 2)

These examples illustrate how sounds linked to past experiences could evoke
recognition and familiarity, or could spark more detailed accounts of their recollections.

3.6.2  The Emotional Value of Stories and Memories

The associations and stories evoked by the sounds offered emotional experiences for the
participants by recollecting memories in the moment. The example of Roger above
indicated how reminiscing offered positive emotions, such as laughing, smiling, and
acting playfully. Similarly, Lloyd explicitly stated how the memories evoked by the
everyday sounds were more meaningful than the sound itself:

“Not the sound itself, but it reminds me of those things [...] Gives me some joy,

nice to hear! [...] It’s more about the memories of the sound.” (Lloyd, session 3)

The everyday sounds could also evoke mixed feelings by reminding participants of
emotionally difficult experiences in their lives. During the first session, Gilbert explained



how he worked as a justice officer and transported delinquents. Based on these stories,
the researcher collected sounds related to prison, such as jingling keys. While Gilbert
proudly presented his epaulettes and old handcuffs during the second session, he did
not enjoy the corresponding sounds due to the associated memory:

“A terrible sound! [...] People deprived of their liberty and locked up, the only
place where I've ever heard this was when you walk through jail.” (Gilbert,

session 2)

Nevertheless, this experience was meaningful as Gilbert expressed he loved his job for
many years and elaborated on the more challenging aspects of his work. Therefore,
expressing these mixed feelings are also a way of sharing and processing difficult past
experiences that shape a person’s identity:

“When children who did nothing wrong but had problems at home were placed

in the same institution as criminals, I would be furious!” (Gilbert, session 2)

Therefore, the personalization of sound content should address the specific associations
and meaning evoked by the sound to address a wide range of emotional experiences.

3.7 RELATIVE AS SUPPORT AND COLLECTIVE MEMORY

3.7.12  Tapping into the Shared Memories of Relatives

The relatives supported the participants with dementia during the sessions by
acknowledging them and confirming their responses. Furthermore, the relatives
expanded on the participants’ responses and provided detailed descriptions of shared
memories. This section discusses the sessions with Gilbert and his daughter Pauline to
illustrate how the relatives can provide rich insights in their shared experiences. During
the first session, Gilbert indicated he recognized the car engine sounds by imitating the
sounds out loud. Pauline confirmed the responses of Gilbert and was pleased that her
father was able to recognize the sounds. This example illustrates how a positive focus
on ability can support social relations by acknowledging and validating the responses of
loved ones:

Gilbert: ‘That engine, it started to do, whaam whaam’
Pauline: ‘But this is something else? This is a familiar sound!’

Gilbert: ‘Yes that is the race track in Zandvoort!’



Pauline points at Gilbert: ‘Haha! Exactly!’

(Observation, Gilbert, session 2)

Pauline also explicitly stated how she and Gilbert have collective memories that they can
still share. These stories from family members can offer insight into potential memories
and experiences for collecting meaningful audio content. Pauline recalled a recent
memory of a holiday with her sister and Gilbert to Berlin and told how Gilbert was truly
amazed by the subways rushing in and out the metro station. In response to Pauline’s
story, the researcher collected sound recordings of a subway station for the third session.
Upon playing these sounds, Gilbert was able to recall and share his account of this shared
memory:

Gilbert hears the subway doors closing, points his finger upwards, and says:
‘There it closes! And now yuuuup!’ Gilbert imitates the sound of a departing
metro and moves his hand upwards, looks ahead and makes another sign with

finger and says: ‘There’s another one coming!” (Observation, session 3)

The sounds played during the sessions served as additional cues to support the dyads in
reminiscing together, as the participants with dementia expressed their reactions to the
sounds, and the relatives acknowledged their recollections of shared memories.

3.7.2  Balancing Different Perspectives

All relatives at some point interrupted or spoke for the participants with dementia who
needed more time to express their thoughts or find their words. These interruptions or
corrections would distract the participants and make them lose track of the story they
were telling. The professional caregiver present at the session with Howard explained in
the exit interview how informal caregivers tend to react in this manner because they try
to compensate for lost abilities and skills of their partners:

“She corrects him very often and tries to keep him in the here and now. These
actions often come from what partners miss as they feel their partner slipping
away [...] But then you also see the irritation arising in the person with
dementia, who is constantly corrected.” (Interview, Howard’s professional

caregiver)



While the relatives can offer rich and insightful contributions, this quote illustrates the
difficulty and sensitivity of balancing the perspectives of the participants and their
relatives in ensuring all voices are heard and respected.

3.8 DISCUSSION

With the iterative approach facilitated by the Life Story Soundboard, we personalized
the same set of everyday sounds for all participants, resulting in four unique and
personal sound sets (see Figure 3.4). While the first session introduced the participants
to everyday sounds, the second session opened up the conversation and further explored
the shared lived experiences and sounds associated with these events. In the last session,
the personal sounds could be experienced by the participants who shared their accounts
of past life experiences. We further discuss how the selection of meaningful everyday
sounds requires a dialogical approach by exploring shared experiences in the moment
with relatives or caregivers and providing a tangible platform for curating personal
sound content.

3.8.12  Adopting a Dialogical Approach

Our results indicated how the appropriateness of everyday sounds depends on the
participants’ specific and individual lived experiences. Recordings that closely
resembled previously experienced sounds in everyday life could evoke spontaneous
recognition and a familiar association similar to how people with dementia are likely to
recognize music from their teenage years [26]. The process of identifying sounds from
everyday life was a journey into the participants’ past life experiences, values, and history
before their diagnosis of dementia that added meaning to their present experiences.
While positive memories could provide pleasure or excitement to the participants,
emotionally difficult experiences could also result in mixed feelings such as nostalgia.
Therefore, the personalization of audio content should also address a full range of
different emotions and experiences that represent a person’s life story.

The design for one [16] approach offered space and flexibility to personalize the sounds
and cater to each participant’s uniqueness. This level of personalization required an
iterative process where the responses of the person with dementia could be explored,
captured, and considered for the next iteration. To act upon these responses, researchers
or designers need to interpret the results and unexpected contributions of people with
dementia [3]. During the sessions, the researcher acted in the moment and improvised
by playing specific sounds in response to a story or reaction expressed by the



participants with dementia, such as Roger’s train driver sounds. Therefore, this iterative
approach was a ‘dialogic composition’ with an ongoing interchange between the
researcher and the participant with dementia that evolved by exploring responses and
emotional expressions to sound [7]. We recognize the researcher’s influence on the
sessions’ outcomes and position the person with dementia as a co-creator in the design
study [32]. Therefore, the final sets of everyday sounds resulted from the dialogical
collaboration between the researcher and the dyads through mutual listening,
conversation, and learning.

3.8.2  Exploring Shared Experiences In-The-Moment

The co-creation sessions demonstrated how the involved dyads all had a collective
memory as the relatives uncovered meaningful memories for the person with dementia.
Family members are often consulted to collect materials for delivering reminiscence to
the person with dementia [8]. Similarly, the personal items were mostly collected by the
relative, but helped to uncover past experiences or memories embedded in these objects
to identify related or associated sounds. Therefore, the relative can act in a supportive
role and give rich recollections of their shared life. The professional caregiver and design
researcher should act as mediators to carefully divide attention between participants
and relatives by actively listening to both and keeping their feelings and sensitive
situation in mind.

Engaging with everyday sounds offered a shared activity for the duos that involved
reminiscence and storytelling. Sharing memories benefits the person with dementia, as
storytelling in social settings gives feelings of encouragement and achievement [25].
Social activities offered to people with dementia and their relatives tend to be locked
into the past to provide a sense of connection with themselves, built on shared histories
and events. This focus on the past often comes from the relative’s need to be reassured
when the person with dementia engages with a memory or recollection that reaffirms
their connection and past experiences. However, using sounds to prompt associations
gives a sense of a memory and reduces the focus on the exactness of remembering
events, places, or people. We suggest using everyday sounds to provide open-ended
associations to enable the person with dementia to reconstruct these past experiences
as their present selves and share reflections on a lived life with loved ones.

3.8.3 A Tangible Platform for Curating Personal Sound Content

The evaluation of sound content is challenging as sounds are intangible and emerge or
disappear over time [14]. The Life Story Soundboard provided a tangible interface as



visual support in selecting and evaluating audio content for the participants and
relatives. For example, the participants could pick up, organize, or discard the sound
disks to engage with the everyday sounds as a shared activity with the relative. The Life
Story Soundboard offered different roles where the person with dementia played and
categorized sounds, and the relative was in a supportive role by making notes and
providing additional insights into their shared memories.

The participants actively contributed to the sessions by voicing their opinions or
expressing emotional responses while engaging with the soundboard. Therefore, our
findings build further on previous research on how interactive design artefacts can
engage participants with dementia in the process of listening and identifying
meaningful everyday sounds [19]. We contribute to this work by demonstrating how
design artefacts should offer flexibility and personalization to tailor sound-based
experiences to the unique preferences, needs, and life history of people with dementia.
Therefore, the curation of meaningful audio content requires a platform that provides
an accessible and tangible interface, allows for shared activity between the person with
dementia and the relative, and offers personalized participation to address the
uniqueness of each person with dementia.

3.9 CONCLUSION

The co-creation sessions resulted in personalized sets of everyday sounds to evoke
recollections of past experiences and a lived life for people with dementia and their
relatives. We have highlighted how a dialogical approach can enable the selection of
audio content based on life experiences, values, and stories to enable people with
dementia to connect to themselves through open-ended engagement with sound.
Furthermore, we argue how dyadic interventions should focus on shared experiences in
the moment. We aim to motivate future research to explore how personal everyday
sounds can provide meaningful activity for people with dementia and their loved ones,
focusing on life review, reflection, and social engagement.
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Designing for Everyday
Sounds at Home with People
with Dementia and their
Partners

People with dementia and their caregivers aging in place have expressed the need for social,
emotional, and recreational interventions at home. Listening to everyday sounds evokes
memories and provides conversational cues to support social relations and elicit emotional
responses for people with dementia. However, research has yet to explore how these
meaningful experiences can be transferred into home settings. This chapter presents the
insights from our co-design study that involved three people with dementia and their
partners in developing an interactive sound player for listening to everyday sounds at
home. We report on the motivations of people with dementia and their caregivers to engage
in meaningful sound-based activities at home and present the Tumbler as a prototype to
foster initiative and agency in exploring familiar everyday sounds. We present design
implications of how sound can enrich the everyday experiences of dementia by facilitating
social and pleasurable moments at home.
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4.1 INTRODUCTION

As populations are aging, the number of people with dementia increases substantially
and is expected to keep rising in the coming years [2]. Healthcare systems are currently
under pressure to cope with this increasing care demand [66]. Therefore, policymakers
and governments advocate the need for support strategies and care services to enable
people with dementia to stay longer at home [98]. These strategies benefit people with
dementia and their informal caregivers who prefer to live independently at home as
their place of choice instead of moving to an assisted living environment [87]. People
with dementia living at home rely on their partner or spouse to provide informal care
and support them in activities of daily living [24]. However, providing care is difficult
for informal caregivers since they experience emotional stress due to heavy workloads
[77] and expressed the need for support in providing care activities at home [22].

Research in HCI is exploring the role of technology in contributing to the wellbeing of
people with dementia and their caregivers [58,70]. This research has demonstrated how
multisensory technologies that offer auditive [47,71,91] and visual cues [3,45,84,88] can
support meaningful activities such as reminiscence therapy [1,34,59] and music sessions
[20,60,71] to support a sense of selthood and social participation in dementia care homes
[34,47,71,84]. Technology aimed at people with dementia living at home often focuses
on assisting daily activities [11], such as calendar reminders [81,97] or safe walking [17,93].
However, people with early-stage dementia prioritized different needs, such as
psychosocial interventions that support emotional expression, recreational activity, and
social engagement at home [22]. While people in the early to mid-stages of dementia
benefit from meaningful activities such as music therapy, these activities are often
limited to formal care settings such as adult daycare centers [g]. Therefore, researchers
are increasingly investigating how technology can offer meaningful activities at home
that enrich the everyday lives of people with dementia and their partners [19,20,94].

Everyday sounds can enrich the mundane [52] as sounds can evoke mindful experiences
of everyday life [19,75]. For example, sounds that represent park settings can evoke
stories from family trips to a local playground [19]. Similarly, experiencing sounds from
everyday life can evoke storytelling, elicit emotional responses, and cue social
interactions for people with dementia in institutionalized care settings [46,47]. But
while research has previously explored how to make music accessible at home for people
with dementia [20,89,94], there is still a gap of knowledge on how non-musical sounds



can support meaningful activities in home settings and how they evoke social
engagement between people with dementia and their informal caregivers.

Figure 4.1: This co-design study involved three couples living with dementia in: stage 1) to map
meaningful activities evoked by everyday sounds at home; stage 2) to explore interactions with
mockups to play everyday sounds and; stage 3) to evaluate the Tumbler as an interface for meaningful
sound-based experiences at home.

This chapter reports on our co-design study (see Figure 4.1) that closely involved three
people with dementia and their partners to explore: 1) how listening to personal
everyday sounds prompts meaningful experiences that enrich the home life of people
with dementia and their informal caregivers, and; 2) how technology can enable these
experiences at home. We adopted a three-stage inclusive research approach to explore,
design, and evaluate technology with people with dementia and their partners [16]. In
the first stage of the co-design study, we deployed a speaker with personal everyday
sounds, an audio recorder, and a diary at the participants’ homes to understand how
everyday sounds could contribute to their daily activities and routines. In the second
stage, the participants engaged with three sound player mockups to explore different
interactions to select and experience their personal everyday sounds. In the third stage,
we designed the Tumbler as a sound player prototype that the participants evaluated
during an initial user test.

Our results reveal novel opportunities for technology that enables listening to everyday
sounds to evoke conversations and social connections to support the care relationship
between people with dementia and their partners. Furthermore, the outcome of the co-
design study provides insight into the affordances and interaction design choices that
can facilitate non-musical audio experiences in the home environment. We contribute
to existing work by highlighting how technology that is accessible and inclusive can



focus on the experience of dementia at home by enriching everyday life and providing
agency through exploration.

4.2 BACKGROUND

4.2.1  Technology and Dementia

Dementia is a chronic condition caused by various brain diseases such as Alzheimer’s
that result in a decline of physical and cognitive functioning, such as memory loss,
aphasia, or affected motor skills [21,69]. Therefore, people with dementia have
difficulties with everyday tasks such as cooking or bathing and require support from a
caregiver [68]. Assisted living technologies aim to address these care needs [13] by
compensating for the difficulties in performing everyday activities [11] and providing
cognitive support in home environments [57]. For example, GPS-tracking devices can
enable safe walking [17,93], conversational agents can prompt calendar reminders or
grocery lists [97], or augmented reality applications can offer step-by-step guidance in
everyday tasks such as cooking [96] or personal hygiene [67].

Over the years, researchers have also recognized how assistive technologies often reflect
a medical perspective focused on disability [13] and have questioned the biomedical
agenda of how people with dementia are often identified by their symptoms [4]. These
viewpoints are reflected in the emergent body of work in HCI on how technology can
support a broader range of experiences related to dementia [58]. These approaches have
resulted in an emergent body of experienced-centered design [70] to facilitate
meaningful social activities [33,45,71]. For example, digital media such as sound [47,71]
or images [3,88] can provide conversational cues for people with dementia to actively
support them in social participation and offer a sense of agency [33,47,84]. Similarly,
virtual reality can offer meaningful experiences to people with dementia that can be
shared with caregivers or relatives [44,85]. Recent works have indicated a similar value
of sensory stimulation for people in early to moderate stages of dementia [45,46,91] to
evoke reminiscence in daycare activities [46], physical activity with informal caregivers
[o1], and social engagement within families [45]. Therefore, there is an increasing
interest in technologies that address the social and emotional experiences of people with
mild to moderate stages of dementia at home [9,19,20].

4.2.2  Everyday Sounds at Home

Numerous studies have demonstrated the benefits of music for people with dementia
[78], such as providing social connection [36,71], evoking positive emotions [7], and



stimulating physical exercise [51,60,91]. While there is a large body of research on music
and dementia [8,78], there is a dearth of work on the impact of everyday sounds on
people with dementia [19]. Ordinary or non-musical sounds are often disregarded, yet
these everyday sounds shape our daily interactions and unconsciously guide our
emotions and behavior [5]. HCI studies have indicated how familiar everyday sounds at
home evoke memories associated with meaningful aspects of a household’s family life
[74] and result in positive emotional responses for the listener [75]. Audio recorders and
sound players can therefore provide new opportunities for families to capture and relive
sound-related memories [31]. Listening to everyday sounds can also connect

community-dwelling older adults by sonically representing activities of each other’s
households [6].

In the context of dementia, everyday sounds generate cues for reminiscence and
conversations that provide meaningful group activities in adult daycare settings [46].
Furthermore, sound-based interventions such as music pillows or sound players can
provide verbal and non-verbal forms of communication in residential care settings
between caregivers and people with dementia [47,61,86]. In addition, informal
caregivers have expressed opportunities for using everyday sounds to facilitate shared
activities with their loved one with dementia [19]. Therefore, we build further on existing
research [20,89,94] by investigating how technology can support meaningful activities
based on everyday sounds at home for people with dementia.

4.2.3  Co-Design in Dementia

Universal co-design methods pose several challenges for people with dementia, such as
understanding abstractions or verbally expressing thoughts and opinions [41].
Therefore, co-design approaches need to be tailored to the remaining abilities of people
with dementia to foster active participation [15,42,50,73,80]. Physical artifacts, materials,
or prototypes provide tangible prompts for social engagement and create a pleasant
activity that reduces the potential burden for the person with dementia [50,80]. Bespoke
design probes can cue personal narratives and values in people with dementia and lead
to a better understanding of the everyday experiences of dementia by the designer or
researcher [35,92]. Concrete examples of technologies or designs can convey abstract
concepts to people with aphasia [27]. For example, mockups can define expectations for
people with dementia early in the design phase and elicit meaningful forms of
interaction [72,73]. Similarly, physical prototypes enable people with dementia to
evaluate user interfaces and raise design improvements to tailor the interactions to their
abilities [33,81,89)].



These studies have also argued against using dedicated methods or rigid protocols due
to the highly diverse experiences of dementia in terms of cognitive abilities, social
network, and cultural context [42]. Instead, a relational approach is required where the
design researcher builds a mutual relation of trust with the person with dementia and
their relatives [10,40,73]. Informal visits involving small talk and casual conversation can
help researchers and designers to understand the participants’ general life
circumstances and create mutual familiarity before the research or design activities [10].
This personalized approach often requires the involvement of family members who have
shared life experiences with the person with dementia and can contribute rich
understandings about the participants’ narratives and behaviors [15,27]. The presence of
family also provides feelings of safety, but they might interfere and impede the person
with dementia in voicing their opinions [76]. Therefore, adopting a reflective approach
allows the researcher to address the asymmetric relations between the caregiver and
receiver of care [26] by mediating attention to ensure family members amplify instead
of suppress the person with dementia [27].

4.3 STUDY DESIGN

In this chapter, we report our co-design study involving three couples that consisted of
a person with dementia and their partner in designing a tangible device to play personal
and meaningful everyday sounds at home.

4.3.1  Research Context: Part of Ongoing Longitudinal Study

The co-design study reported in this chapter was the second part of a longitudinal study
to explore how everyday sounds can support people living with dementia at home. In
the first part, the couples identified personal everyday sounds that reflected their
preferences, personal background, and shared memories. In this chapter, we report the
second part of this study that builds on the results of the first part by exploring the
context and interaction design of a prototype to play these personal everyday sounds at
home. The personal everyday sounds that emerged from the first part of the longitudinal
study (see Table 4.1) were used as audio content during all stages of the co-design study
reported in this chapter.



Table 4.1: In total, three couples including a person with dementia and their spouse participated in this

study.
Participant Age Stage of Spouse Age Personal Everyday Sounds
Dementia Collected in First Part of
Longitudinal Study
Howard 88 Moderate Lorraine 87 Radio Bulletin, Workshop, Harbor,
Seaside, Birdsong, Motor
Roger 76  Moderate Betty 75  Train Cabin, Spain, Paris, Mountains,
German Shepard, Sparrows
Lloyd 8o Early- Janet 79 Park, Drum Band, Concert, Train
Moderate Ride, Fireplace, Cat, Seaside

4.3.2  Participants and Personal Everyday Sounds

In this study, we involved three care dyads consisting of a person with mild to moderate
dementia and their spouse as an informal caregiver. The care organization of a daycare
center recruited participants who: 1) were in an early to moderate stage of dementia
caused by Alzheimer’s disease; 2) lived at home and visited an adult daycare center at
least once per week; 3) had no severe auditory processing disorders or had an electronic
hearing aid; 4) had an interest in sound and music and were willing to participate; 5)
had an informal caregiver who was also willing to participate. We also recruited the
informal caregivers to share their own experiences of providing care. The husbands were
diagnosed with Alzheimer’s disease for all three couples, and their wife was the informal
caregiver (see Table 4.1). Two participants [Howard and Roger] had moderate stage
dementia, and one participant [Lloyd] had early to moderate dementia.

4.3.2.2  Howard & Lorraine

Howard (88) lives with his wife Lorraine (87) in a terrace house in a quiet suburban
neighborhood. Howard worked in a large electronics company that was promoted in a
Radio Bulletin. The Workshop sounds such as shaving, sawing, or hammering cued
Howard to explain how he enjoyed woodworking in his spare time. Harbor sounds
brought back memories from when Howard installed radar equipment at the coastline
for his work. Sounds from the Seaside reminded the couple of their holidays, and they
both enjoyed the Birdsong sounds. Motor sounds offered cues for Howard to talk about
his brother, who drove a motorcycle back in his childhood.



4.3.2.2  Roger & Betty

Roger (76) and his wife Betty (75) live in a ground-floor assisted living apartment near
the city center. Roger was a train driver for more than 40 years, and Train Cabin sounds
refer to Roger’s past work and passion which has always been trains. Sounds from Spain
(e.g., waves and Spanish market), Paris (e.g., accordion music and traffic), or Mountains
(e.g., howling wind and cowbells) evoked memories related to the many holidays of
Roger and Betty. German Shepard sounds reminded Roger of the breed of dogs that his
father used to own. The Sparrows reminded the couple of their old home, where these
birds would nest in the hedge in front of the house.

4.3.2.3  Lloyd & Janet

Lloyd (80) and his wife Janet (79) live in a bungalow in a suburban neighborhood. The
Park sounds resembled the sounds in the park near their house, where they often go for
a walk. Drum Band recordings reminded Lloyd of his teenage years when he played the
drums and was the foreman in a local percussion band that paraded in the streets. The
Concert sounds represented the many concerts Lloyd and Janet attended due to their
volunteering at the info desk in the local concert hall. Similarly, Train Ride sounds
brought back memories of their city trips with the train and visiting art galleries and
museums. Fireplace and Cat sounds provided feelings of comfort from home to the
couple, and they both enjoyed the Seaside sounds.

4.3.3  Stages of the Co-Design Study

We adopted a three-stage co-design approach (see Figure 4.1) to involve people with
dementia and their caregivers in exploring, designing, and evaluating technological
interventions [16,83]. In stage 1, we explored the potential use of everyday sounds in the
home of the participants. In a first home visit, we deployed a speaker with their personal
sounds, an audio recorder, an information booklet, and a diary. The participants used
the speaker with their personal everyday sounds and recorded additional meaningful
everyday sounds in their surroundings while reporting their experiences in a diary. In
the second home visit that followed three weeks later, the participants mapped their
experiences of the speaker and recorder on a timeline poster which revealed novel
opportunities for personal everyday sounds to cue meaningful activities in their
household. In stage 2, the participants could engage with three mockups of potential
sound players and explore the affordances and interactions that align with their abilities.
In stage 3, the participants evaluated the Tumbler: a high-fidelity prototype that offered
access to the participants’ everyday sounds through an intuitive and accessible interface.



The co-design sessions were conducted as home visits moderated by the first author,
further referred to as the researcher. The co-design study took place over four organized
home visits for each couple that lasted for approximately one hour to one and a half-
hour with all participants taking part in all three stages. The time between stage 1 and
stage 2 was approximately two weeks, while stage 3 followed four months later as this
time was needed to develop the Tumbler prototype.

4.3.4  Data Collection and Analysis

During the home visits, we collected 1) audio recordings; 2) video recordings with a
GoPro; and 3) photographic documentation. In total, 12,5 hours of audio recordings were
transcribed verbatim. Similarly, 12,5 hours of video footage were analyzed for 1) non-
verbal expressions, such as smiling, body posture, or opening eyes, 2) gestures between
participants and their partners; and 3) physical interactions with the mockups or
Tumbler. The audio transcriptions were expanded into field texts by annotating the
transcriptions with the non-verbal responses observed from the video footage. The first
author analyzed these rich field texts using thematic analysis as an inductive research
analysis step [18]. The data analysis was performed for every stage separately to identify
general themes and insights that informed the next stage. The first author classified
statements from the field texts using codes considering reoccurring themes and trends
and developed sub-codes based on the relevance to the research questions. The first
initial set of codes was discussed and iterated with the second author, and the final set
of themes was further refined, discussed, and iterated in consultation with all coauthors.

4.3.5  Ethics

This research was approved by the Ethics Review Board of Tilburg School of Social and
Behavioral Sciences (RP-134) and by the scientific committee of the care organization
involved in recruiting the participants. The research protocol and data management
plan were reviewed and cleared by the University Data Steward following the General
Data Protection Regulation (GDPR). Pseudonyms are used in this chapter to protect the
participants’ identities. Two contact persons at the involved care organization selected
and recruited eligible participants with dementia when matching the inclusion criteria.
We gained informed consent from the participants with dementia and their spouses,
who also were the participant’s legally authorized representatives. An information
booklet was presented to the participants that explained all information of the formal
information letters in a way that was understandable and accessible, such as research
aim, activities, time investment, and benefits for the participant. The researcher also
carefully explained the study setup and answered the participants’ questions.



The participants were already acquainted with the researcher and had established a trust
relationship as part of their participation in the first part of the longitudinal study. This
study was set in the participants’ homes, which provided a safe and familiar
environment for the co-design activities [23]. The informal caregiver was present during
all research activities, ensuring a safe inclusion in this study [76]. As dementia
progresses, we adopted a process consent method [28] by responding to the in-context
reactions in an ongoing dialogue with the caregivers and participants [25]. Therefore,
the informal caregivers and the researcher continuously assessed whether participating
in the study was still suitable for the person with dementia. Lastly, all activities and
engagement with participants were in line with national COVID-19 measures and closely
monitored by the care organization. After the study, the participants could keep the
everyday sounds probes used in stage 1 as compensation.

4.4 STAGE 1: EXPLORING PERSONAL EVERYDAY SOUNDS
AT HOME

This section reports on the method and findings of stage 1, in which we gained insight
into the context in which listening to personal everyday sounds is meaningful.

4.4.1  Method Stage 1: Everyday Sounds Probes

We provided the participants with everyday sounds probes (see Figure 4.2) that
consisted of: 1) a speaker with personal everyday sounds; 2) an audio recorder; 3) an
information booklet, and; 4) a diary. The speaker and recorder were commercially
available products and were used in this study as technology probes [14] to sensitize the
participants on the potential use of everyday sounds in their homes. While the speaker
and recorder are not newly designed technologies, both probes are novel from the
participants’ perspectives, making them appropriate as technology probes [49]. We
selected a speaker with a simple interface containing an on-off switch and two buttons
for adjusting the volume and selecting sound files. The speaker contained an SD card
with the personal everyday sounds identified in the first part of the longitudinal study
(see Table 4.1) that would instantly play when switched on. Similarly, we used an audio
recorder with a simple interface so the participants could easily record new additional
everyday sounds. Both devices were annotated with stickers to make the interface
clearer and match the instructions provided in the booklet. The diary contained
questions for the participants to report daily on the use of the speaker and recorder.



Figure 4.2: The everyday sounds probes (a) consisted of a speaker with personal everyday sounds (b),
an audio recorder (c), an instructions booklet (d), a diary (e), presented in a box with a USB-charger
and descriptions of the everyday sounds (a).

4.4.1.1  Home Visit 1: Handover Everyday Sounds Probes

In the first home visit, the researcher handed over the everyday sounds probes and
explained the instructions in the booklet as the couples tested the speaker and recorder.
The researcher invited the participants to use the speaker to listen to their everyday
sounds at home, such as a joint activity between the partner and the person with
dementia. The participants were also asked to record other sounds in their surroundings
they found interesting or meaningful, such as sounds around the house, a walk to the
park, or messages from family. The participants could keep track of their experiences in
the diary included in the information booklet. After one week, the researcher checked
on the participants by telephone. After two weeks, the researcher collected the diary
entries and audio recordings to prepare for the second home visit a week later. The
researcher listened to the audio recordings and searched for sounds that matched the
diary entries or were interesting to address during the next visit. The researcher trimmed
the original files into short 1-minute audio clips that could easily be played in the next

session.



Figure 4.3: The participants created an overview of when they listened to personal everyday sounds
and made recordings at home.

4.4.1.2  Home Visit 2: Mapping Personal Everyday Sounds and Recordings on a Timeline

During the second home visit, the participants discussed their use of the speaker and
provided context to the sounds they recorded. Based on the diary entries, the
participants mapped cards representing their personal everyday sounds on the speaker
and the collected audio recordings on a poster with a timeline (see Figure 4.3). Mapping
their experiences of the probes on the timeline with daily activities and home-based
routines provided a general overview that further fueled the discussion and reflection of
the participants [48]. The researcher played the everyday sounds on the speaker during
the sessions and asked follow-up questions on the motivations for listening to these
sounds at a specific moment. Similarly, snippets of the collected audio recordings were
played, and the researcher asked the participants if they recognized the recording and
why they had recorded it.

4.4.2  Findings Stage 1: Meaningful Activities at Home

The use of the probes by the participants revealed opportunities for personal everyday
sounds to offer meaningful activity at home by cueing conversations, eliciting emotional
experiences, and capturing recent everyday experiences.

4.4.2.1 Cueing Conversations at Home

Listening to personal everyday sounds offered auditory cues for the couples to engage
in conversations by sharing their associations or memories evoked by the sounds. Lloyd’s
wife Janet acknowledged that they used the speaker to play sounds in the background
to start a conversation: “Some extra sounds, just for a moment, so you immediately have



something to talk about.” The everyday sounds evoked memories and stories for Lloyd,
who indicated that listening to the Seaside: “does give me memories of the sea, with that
sound I see the sea too.” Janet and Lloyd listened to the personal everyday sounds during
eating activities such as breakfast, lunch, or while drinking a cup of coffee at home. Janet
explained:

“Well, Lloyd never says that much, so something in the background is nice. [...] I
did that while eating during lunch, and then I ask ‘do you remember that or do

you know this?”

All informal caregivers expressed their struggles in finding ways to connect with their
husbands and indicated how it is becoming more challenging to have everyday
conversations or small talk with them. Lorraine explained: “If I ever experienced
something and want to tell him, I keep it to myself because he does not remember it
anyway.” Offering cues can support the caregivers in conversating with their partners at
home about past experiences that can still be recalled by the person with dementia. For
example, Howard reacted to the Seaside sounds in the second home visit to reminisce
about their past vacations: “When we are there [at the seaside], we are on vacation.

Because I still have family living there, a niece [...], and if we are there, then we will go to
the beach.”

The personal everyday sounds also evoked memories in the informal caregivers who
shared the past experiences with their partner: “Then I close my eyes, and I see everything!
Everything comes back!” (Betty). Similarly, Betty used the personal sounds as cues to
reminisce with her husband, but she further elaborated that she also needed to offer
additional cues to Roger: “I have to assist him a little and say ‘remember this, remember

that’, and then it will come up.”

4.4.2.2  Eliciting Emotional Experiences

All informal caregivers indicated they used the speaker to reconnect with their husbands
and activate them in evoking interest and emotional responses, such as laughing or
calming down. For example, Betty used the personal everyday sounds to connect to her
husband non-verbally and reported how she could still see responses of Roger through
his bodily expressions:



“l used it [speaker] often! I do not know if something sticks, but you can see in
his eyes that it makes him happy! [...] He opened up completely, as it does

something to him.”

In that way, Betty and Roger stood out in their use of the speaker, as they used it outside
of their home to sonically enrich their outdoor experiences. For example, they went to
the park on a sunny day and listened to Spain sounds to relive their past holidays, as
Betty described: “If the weather is nice and we can sit outside, we will take that speaker
with us to listen! Then you are in the middle of it. The temperature is good, except we do
not wear our bathing suit.” The personal everyday sounds also provided rest and
calmness for the informal caregivers. For example, Lorraine enjoyed the Seaside and
Birdsong sounds in the morning to unwind after the home care service had left: “It is
very hectic in the morning when they [home care] all come, the seaside sounds make you

calm and give a nice memory for me!”

4.4.2.3  Capturing Recent Everyday Experiences

The audio recordings illustrated a potential for recording sounds at home, such as
conversations, stories, or atmospheres, to capture and re-experience meaningful aspects
of everyday life. For example, Janet recorded a conversation with Lloyd’s brother, who
often called via FaceTime and indicated it could be meaningful for Lloyd to listen to
these conversations because: “Lloyd’s brother talks and asks about things from the past”

Roger and Betty made several recordings of their outdoor trips, such as the park, the
train station, or the local street atmosphere. Making audio recordings brought a focus
on the ‘here and now’ and attention to the environment and surroundings that would
often go unnoticed. This focus was brought forth by Betty, who noted in the diary:

“We pass everything too fast, and we do not take enough time to see and hear all
things out there. There is still so much to enjoy. We need to focus on what we

still can do! Keep thinking positive.”

Lorraine and Howard mainly made recordings of sounds in and around their house, such
as the birds in the garden or the clock in the living room. However, Howard did not
always recognize these recordings. For instance, Howard did not recognize the clock
sound in the living room that they had have listened to for many years: Howard hears
the recording of the clock striking 11 hours and says: “No, we do not have that sound at
home, not in here.”



4.4.2.4  Conclusion Stage 1

The outcome of stage 1 revealed opportunities for designing a sound player to provide
meaningful activity at home by: 1) supporting conversations by providing auditory
cues in the home environment; 2) eliciting emotional responses in intimate settings;
and 3) capturing recent experiences of everyday life.

4.5 STAGE 2: INTERACTIONS WITH EVERYDAY SOUNDS

This section reports on the method and findings of stage 2 in which we explored the
affordances and interactions that align with the participants’ physical and perceptual
abilities.

Figure 4.4: We made three mockups based on familiar sound players: a music box, a radio, and a record
player that offered different interactions, such as: on/off (a), adjust volume (b), select a sound set (c),
play sound event (d), or play a story cue (e).

4.5.1  Method Stage 2: Mockup Sound Players

As people with dementia have difficulties with abstract thinking and developing new
concepts or ideas [41], concrete prototypes can provoke valuable feedback on the
interface and functionality early in the design process [64,81]. Therefore, we designed
three mockups [72,73] for listening to everyday sounds with different interfaces, such as
buttons, knobs, or tokens (see Figure 4.4). The mockups were made out of a Bluetooth
speaker enhanced by paper prototyping to present a shape and interaction with
cardboard [82]. The speaker was connected to a laptop via Bluetooth during the session,
and the researcher simulated the sound output based on the participants’ interactions
with the mockup using digital soundboard software as a Wizard of Oz technique [54].
The mockups were not intended to steer aesthetic or form-related design choices but to



enable people with dementia to express their opinions on the functionality and
interactions with sounds.

The mockups were based on iconic or recognizable music devices, such as a music box
[53], radio [95], and record player [89], as these can be more easily recognized and spark
interaction in people with dementia [12,53,72,89,95]. Participants could play their
everyday sounds with the music box by opening the lid and stop playing the audio by
closing it. The next set of everyday sounds started to play in a predetermined order upon
reopening the lid. After all personal everyday sounds were played, the first set of
everyday sounds started to play again. The second mockup was designed to offer similar
interactions as a traditional radio. The interface consisted of an on-off button, a knob
for adjusting the volume, and a second knob for selecting the everyday sounds. The final
mockup resembled a record player as participants could play a set of everyday sounds by
placing a corresponding disk on the central circle on the prototype. Upon placing, the
background sound was played (e.g., waves at the beach). The participants could play
additional everyday sounds by pressing the ‘sound’ button that triggered a sound event,
a short sound fragment related to the selected set (e.g., a seagull sound at the Seaside),
to enrich and adapt the audio experience [46]. The ‘story’ button triggered a story cue,
a half-minute narrated anecdote related to the personal everyday sounds, such as a
holiday memory at the Seaside, as an additional cue to support a specific memory
[32,39,79]. The researcher created the story cues by selecting snippets of stories that the
participants shared during the first part of the longitudinal study. These snippets were
converted into an audio file using an online voice generator.

4.5.1.1  Home Visit 3: Interactions with Mockups

During the third home visit, the researcher presented the three mockups to the
participants, who could explore the mockups freely to their liking. The mockups were
introduced in the same order for all participants starting with the music box, following
the radio, and ending with the record player. By adhering to this order, we slowly
increased the number of options and complexity of the interactions with the prototype.
The participants could explore the different input forms of the device while the
researcher simulated the audio output based on the input provided by the participants.
The researcher asked questions on appearance and use, such as if the participant with
dementia recognized the form or found it easy to use.



4.5.2  Findings Stage 2: Intuition, Initiative, and Exploration in Listening to Familiar
Sounds

In this section, we report the main insights from the observed responses of the person
with dementia and their partner when interacting with the mockups that inform the
physical and interaction design of the sound player.

4.5.2.1  Intuitive and Simple Design

The participants considered opening and closing the music box intuitive as it offered a
simple, safe, and non-intimidating interface to play the personal everyday sounds (see
Figure 4.5), as described in the field texts:

Howard takes the music box and immediately opens the lid, sea sounds are
heard, and he looks at the box. Howard hears a wave crashing, looks up with his
eyes wide, and nods his head back. He puts it down but continues to hold it with
both hands, looks to the side, and says: “I hear all clatter and water!”

The lid of the music box formed a physical interface between the everyday sounds and
the participants who could decide if they were open to it or not, as we observed how:
Roger closes the lid with one hand, keeps his hand on it, and says: “Well if you do that, as
it is now (closed), you will not hear anything!”

Figure 4.5: The participants preferred a simple and intuitive interface for exploring meaningful sound
content.

We learned how the participants preferred a simple interface from the interactions with
the mockups. For example, Howard found the radio easy to use as: “There are no bells or



whistles, just three buttons! [...] Only what is absolutely necessary!” Lloyd expressed that
he preferred a simple interface without any buttons: ‘I find it easy that there are no
buttons, because if there are buttons, then it is again [difficult].” Buttons were found
difficult as it requires an understanding and abstraction of the functionality of each
button, as explained by Roger: “Then it is difficult because you need to know what [the
buttons] all stand for.”

4.5.2.2 Initiative in Listening to Sound

The mockups stimulated interaction and engagement from the participants during the
sessions. They were offered a sense of agency and control in playing the everyday sounds
by interacting with the mockups. For example, Lloyd ignored the instructions of his wife
Janet when exploring the music box:

Lloyd now opens and closes the music box at a faster pace and switches between
everyday sounds sets. Janet says: “Do not do it up and down! Then you get a
different sound every time!” Lloyd opens the lid of the music box again and hears
the cat sound: “Yes! (Hears Cat) That is [name cat|!”

Later, Lloyd explicitly expressed how he valued being independent of his wife in listening
to the sounds: “I think it is important that you can manage that yourself. Because if you
have to let someone else do that, then you depend on that, of course.” During the session
with Roger, the researcher asked a brief question to Betty, while suddenly Roger was
drawn to the token with the train image and interacted on his own initiative with the
record player in front of him (see Figure 4.6):

Roger spontaneously places the token on the prototype and plays the Train
Cabin sounds. The researcher stops his conversation with Betty and responds:
“Well done, Roger!” Roger replies: “Yes, there it [the train] goes!” The sounds of
an accelerating train are heard as Betty nods to Roger and says: “It is shifting
gear!” and Roger points with his finger to the record player and laughs: “Let’s
drive it! Haha.”



Figure 4.6: The participants played everyday sounds on their own initiative.

4.5.2.3  Exploration and Variation of Sound Content

The participants used the mockups to explore the different everyday sounds that could
be played. Although they had listened to these everyday sounds many times, they were
rediscovering the sounds during the session, as we observed how:

Lloyd opens and closes the lid again and hears Drum Band sounds. Janet
explains to Lloyd: “Yes, you see! Those are the sounds we had [earlier]” and
points to the speaker. Lloyd opens the lid again, and the Fireplace sounds play.
Janet asks: “That’s the fireplace, you know?” as Lloyd replies: “Oh yes.”

Janet also commented on how people with dementia might find it challenging to select
sound content, as these actions require a comprehension of what content is available:
“Yes, but you have to know what you want to hear? That is also more difficult [...] And a
person with bad memory does not want to hear ‘that’ sound, they just want to hear
something.” This difficulty was observed as Roger was exploring the radio and stopped
upon hearing a specific sound:

Roger keeps looking at the radio and turning the knobs. Upon hearing Spain
sounds, Roger releases the knob and leans back. The researcher asks: “And do
you find that easy to operate?” as Roger replies: “Yes, why... When you are in
Spain, you have all those sounds!”

The participants also indicated the need to change the sound content or add new sounds
over time, as was explained by Lloyd: “So you can do more than with this [music box].

You can only listen to this a couple of times, and then you want to put something else on



it.” Therefore, the participants expressed the value of recording and uploading new
audio content to the everyday sound sets: “Then you can tell your own story during the
Concert or the Seaside sounds!” (Janet)

Similarly, the participants expressed the need for more possibilities in exploring the
different personal everyday sounds. For example, the story cues on the record player
were able to link the personal everyday sounds to the related stories from the initial co-
design sessions:

Howard presses the ‘story’ button and listens to the story of when he was stuck
in a lighthouse during a storm. Lorraine replies: “Yes, they could not leave, and

then such a lighthouse goes up and down!” Howard says: “Yes, that [lighthouse]
could shake back and forth like that.”

The informal caregivers also appreciated the story cues as it offered additional support
for reminiscing about their shared past experiences, as explained by Janet:

“Yes, it is nice of course, while this [music box] is more impersonal, also sounds
nice, only you cannot [hear] a story with it. That [record player] is of course

much more extensive than this.”

4.5.2.4  Conclusion Stage 2

The findings of stage 2 revealed how the sound player should facilitate: 1) an intuitive
and straightforward interface that feels safe and non-intimidating to use; 2)
initiative in listening to everyday sounds; and 3) variation and rich audio content
to stimulate rediscovery of past experiences and memories.

4.6 STAGE 3: DESIGN FOR HOME ENVIRONMENT

We synthesized the insights from stage 1 and stage 2 in a physical prototype to play
personal everyday sounds in a home environment that was evaluated during the fourth
and last home visit.



Figure 4.7: The Tumbler is an accessible audio player for people with dementia and their partners to
play everyday sounds at home.

4.6.1  Method Stage 3: Designing the Tumbler

We designed the Tumbler as a tangible interface for people with dementia and their
informal caregivers to play everyday sounds at home (see Figure 4.7). In this prototype,
we implemented the insights gained from the participants’ interactions with the
mockups. The design of the Tumbler is based on the intuitive interactions with the
music box, the rich content (e.g., story cues and sound events) offered by the record
player, and the explorative nature of selecting personal everyday sounds in all mockups.
A user can easily play everyday sounds by rolling, tilting, or shaking the device (see
Figure 4.8). Objects with physical affordances that involve object manipulations provide
more intuitive interactions for people with dementia [12]. Like ‘rolling a dice’, the
Tumbler avoids complex cognitive tasks as the surprising nature of the interaction
supports the discovery of sounds where users cannot make any mistakes.

Cubical shapes have been applied in intuitive interfaces in home settings for exploring
digital photos [37], playing sounds [75], or selecting light presets [63]. To improve
interactions such as rolling and tilting, we combined a cubical and spherical shape in an
organic form with a circular bottom and a square top with rounded corners. The
cylindrical form at the bottom makes the device easy to roll or tilt sideways, and the
square top allows it to land on one side and prevents it from rolling further. The device
is easy to handle for people with dementia as it weighs 0,6 kg and measures 13 cm in
height and 14 cm in width. The Tumbler has a white 3D-printed ABS casing with a
perforated oak veneered MDF board that protects the high-quality speaker.



Figure 4.8: The Tumbler plays everyday sounds based on interactions, such as shaking, tumbling, or
rolling.

The Tumbler renders multiple soundtracks in real-time to enable interactions with
different sound layers and create a coherent composition of sounds. These different
layers of everyday sounds can be activated or muted individually. The first layer
contained the background sounds (e.g., the seaside) that were played continuously. The
second layer consisted of sound events or short individual sound clips related to the
background sounds, such as a seagull or boat sound. The third layer contained brief
story cues, which were the same narrated stories created for stage 2 as part of the record
player mockup. The fourth layer contained auditory voice prompts, such as low battery
notifications, the name of the sound set, and additional feedback sounds resembling a
maracas instrument that mimics the rolling and shaking interactions with the device.

The Tumbler uses an accelerometer and gyroscope sensors to measure user input and
allow for interaction with the everyday sounds (see Figure 4.8). The Tumbler is in sleep
mode when turned upside down with the speaker facing downwards (a). Tilting the
speaker in any other direction activates the next everyday sound set, and resting the
speaker oriented upwards plays the background sounds (b). The story cues are activated
when the user shakes the Tumbler (c). Tumbling or tilting the Tumbler sideways
activates a sound event, and the speaker can be aimed at the user for an active listening
experience (d). The user can select the next or previous sound event available for the
sound set by rolling to right or left respectively (e). When the Tumbler is turned off and
on again, it plays the next sound set.

The battery has 12 hours of use and is charged wirelessly by placing it on the docking
station. This docking station also contains a knob for adjusting the volume, a button for

an easy selection of a specific everyday sound set, and two buttons for recording audio



with the Tumbler and adding it to the everyday sound set as a story cue. We also
developed an online platform to upload and customize everyday sounds.

4.6.12.1  Home Visit 4: Participants Evaluating the Tumbler

During the fourth and last home visit, the researcher introduced the Tumbler to the
participants who could freely explore the interactions, affordances, and materiality of
the Tumbler and the docking station. The goal of evaluating the Tumbler in this home
visit was to gain first insights and critique from the participants on the usability and
overall concept of the Tumbler. The researcher also invited participants to tumble,
shake, or roll the device and asked them to elaborate on their understanding of
interacting with the Tumbler. The participants were asked about the prototype’s
aesthetics, form, weight, material texture, and how they envisioned everyday use in their
home. The online platform was not evaluated in this session as we focused on evaluating
the first-time engagement of people with dementia and their partners with the Tumbler.

4.6.2  Findings Stage 3: Usability and Envisioned Use of the Tumbler
4.6.2.1  Tangible Interactions with Sound

The Tumbler offered a tangible interface for the participants that was non-intimidating
and inviting, as we observed: Howard spontaneously grabs the Tumbler that is upside
down on the table with both hands and tilts the Tumbler a quarter turn facing towards
him. Birdsongs sounds, and Howard gestures both hands to the Tumbler as in ‘and there
you go’ and leans back. Later, Howard explained how he found the interaction and form
of the Tumbler easy to use: “There is nothing there... no handle or anything like that, it

weighs nothing, so it is easy to use.”

The Tumbler engaged the participants in making sense of the link between their
interactions with the prototype and the output in the form of sound: Roger grabs the
Tumbler with both hands and first tilts it towards him, then turns the Tumbler upside
down [on the table] and says: “Then we do not hear him! Haha!” Similarly, Lloyd explained
out loud how he could stop and play the next sound by turning the device:

“Yes, if I want to stop it now and continue later, then I can stop like this,” and he
tilts the Tumbler downwards with both hands and keeps his hands on it, then
tilts it back towards himself and triggers Park sounds, and confirms: “Oh yes!”

Therefore, the participants could explore the device and gain understanding of how they
can play the personal everyday sounds by simply interacting with it and listening to the



sounds, as observed by Janet: “Yes, I think it is easy that you can tilt it. You just need to
know a little bit about how it works, but you will hear that!”

The shape of the Tumbler allowed the participants to point the speaker to themselves
while listening, or to others when sharing the listening experience: Roger spontaneously
picks up the Tumbler with both hands and tilts it towards him, hears the Sparrows, and
slides the Tumbler to the center of the table in front of him. The form of the Tumbler was
sturdy, robust, and easy to handle for the participants: “It is easy to handle, and you can
adjust it well” (Howard).

But the participants also gave points for improving the design. We observed how the
Tumbler would sometimes slip out of the participants’ hands on the table. Howard
suggested making: “a few dents on this [side], that you can grab it like that [with more
grip]!” Janet indicated that the size of the Tumbler was too large for her to handle since
she had small hands: “Only I don'’t find it very convenient to operate, it should be a bit

narrower, that you can also turn it with one hand.”

4.6.2.2  |Initiating Meaningful Activities

The Tumbler enabled the participants with dementia to explore the story cues and
sound events, which led to the participants initiating conversations with their partner
(see Figure 4.9). For instance, Howard interacted with the Tumbler, explored the Seaside
sounds, and used the story cue to start a conversation with Lorraine based on their
shared memory:

Howard raises the Tumbler again and shakes it until he hears the story of their
vacations to the seaside, then puts the Tumbler back down in front of him and
listens. At the end of the story, he raises his head to the Tumbler. The researcher
asks: “Does that sound familiar?” Howard nods and says: “Yes, I remember!” to
which Lorraine quickly adds: “Yes, he nodded yes, I saw that! Yes (laughs) Yes,
that [story] all happened!”



Figure 4.9: The participants could evaluate and interact with the Tumbler during the fourth home visit.

For Roger, we observed that the story cues were more challenging to understand as he
also had difficulties speaking during the sessions. However, rolling the Tumbler
triggered various sound events that would elicit bodily responses from Roger, such as
laughing, pointing, or mimicking the sound as form of non-verbal communication:

Roger lifts the Tumbler towards him, drops it softly on the table and hears the
sound of the train announcement. Roger starts to laugh and points to the
Tumbler when he hears the train announcement. Betty replies: “Hey! Yes, it
sounded like that!”

Therefore, the Tumbler offered a sense of agency to the participants who could actively
initiate and participate in meaningful activities with their partners.

4.6.2.3 Envisioned Use at Home

The participants and their partners appreciated the minimal and modern aesthetics of
the Tumbler. The aesthetic qualities also motivated participants to keep the Tumbler in
sight in their home rather than storing it in a cupboard. For example, Lorraine stated
how she considered the Tumbler aesthetically pleasing and fitting with their home
interior: “Yes, it is a sleek modern thing! [...] And it’s also nice to look at if you had it
somewhere [at home].” The minimalistic aesthetics with neutral materials such as wood
and the white casing enable the device to fit multiple interiors, as explained by Betty: “I
like the combination [of materials], modern! It does not clash with our things here [at

home].”



The informal caregivers also valued the functionality and design of the docking station
as it was easy to use and charge the battery, as explained by Janet: “It is just like a cup on
a saucer! [...] I also do like that I can press a button for the next sound.” Janet further
explained that the docking station was convenient to charge the Tumbler and compared
it to their cordless home phone: “So if you always leave it [Tumbler] on top of it [docking
station], the battery is always charged. That is the same as the phone!” Similarly, Betty
indicated the need to control the volume to avoid potential distress from loud sounds:
“Sounds are soothing, but when it gets loud, I get stressed.”

The informal caregivers also indicated how the Tumbler could be easily used in the
house: “I can just put it down, then I can hear those sounds” (Janet). The informal
caregivers also expressed that the design lends itself to multiple use-cases in the house.
Betty highlighted the portable qualities of the Tumbler and suggested using it: “When
Roger gets in bed so he can be with his thoughts in Spain!” The value of the everyday
sounds was the personal approach in providing reminiscence compared to listening to
music. For example, Janet stated that the Tumbler was different from a radio as it was
personalized to their shared past experiences: “You do not use it as a radio, but as a nice
memory, [ like that too!”

4.6.2.4  Conclusion Stage 3

The Tumbler: 1) offered tangible interactions with personal sound content; 2) enabled
people with dementia to initiate and participate in meaningful activities with their
partner; and 3) could fit within everyday home settings.

4.7 DISCUSSION

Our co-design study illustrated how everyday sounds delivered through thoughtfully
designed technology offered meaningful activity for people with dementia and their
partner at home.

4.7.1  Enriching Everyday Life at Home Through Meaningful Activities

The probes used in stage 1 revealed opportunities for personal everyday sounds to
support meaningful activities at home by evoking conversations with significant others
or emotional experiences through sensory engagement with sound. Similar to how
sound-based interventions provide conversational cues in care home settings [47], the
personal everyday sounds enabled the couples living with dementia to engage in
meaningful day-to-day conversations at home. The couples could also emotionally



connect by exploring personal sound content as non-verbal interactions, such as
mimicking sounds, making eye contact, or personal touch, which are also meaningful
forms of communication [38,56] to promote attachment and connection in care
relationships [65].

The evoked memories also provided meaning for the partners who have to cope with
the dementia of their loved one. Exploring these shared past experiences can further
initiate partnership-based interventions at home to support couplehood as a form of
reflection and sensemaking of their changing bond based on shared values, purpose,
and life experiences [65]. Based on our findings, we recognize the home environment as
a context for further exploring the shared identities of people with dementia and their
relatives. We contribute to research on enabling music in home settings for people with
dementia [20,39,72,89,94] by highlighting the potential of non-musical sounds to evoke
meaningful activity at home. Therefore, our findings feed into the growing tendency of
using technology to facilitate recreational and life-enriching interventions for people
with dementia aging in place [19,20,22].

Literature in HCI has addressed the role of sound to enrich everyday life in the context
of people’s homes [6,62,75]. This chapter explored how this potential could benefit
people with dementia at home. The act of listening to everyday sounds requires a
preparedness to perceive sounds surpassing in time and space that in many cases remain
unnoticed [5]. Therefore, listening to everyday sounds results in a focus on the ‘here and
now’ that transforms everydayness into meaningful and mindful experiences [29]. As
such, we highlight how everyday sounds can cue small but unexpected, light-
hearted, and playful gestures in everyday experiences of living with dementia.

4.7.2  Agency Through Exploration

The design of intuitive interfaces for people with dementia often relies on familiar
affordances that draw upon past experiences and familiarity [12]. The mockups
represented stereotypical music players [53,89,95] and enabled the participants to voice
their opinions on the functionality and interface needed to engage with everyday
sounds, which informed the design of the Tumbler. We found that interactions
associated with music devices do not directly translate to interactions with everyday
sounds. Therefore, we challenge retrospective design approaches in which novel
technologies often resemble stereotypical objects of the past. Instead, we argue that
designers should offer appropriate aesthetic experiences that attract attention and cue
exploration in line with the intended goal.



The Tumbler offered an intuitive and tangible interface that stimulated exploration as
the participants rediscovered personal everyday sounds to relive past experiences and
evoke meaningful memories. Loss of initiative hinders people with dementia from
initiating and engaging in recreational, meaningful, and pleasurable activities that
benefit quality of life [94]. The Tumbler offered a playful intuitive interface that does
not require prior knowledge of the technical system as it relies on curiosity and haptic
exploration to provoke interaction from people with dementia [72]. The Tumbler does
not require a specific learning process as people with dementia can explore the device
and make connections between their interactions and the sounds emerging from it.
Therefore, people with dementia can explore the interactions with the Tumbler and
rediscover their personal everyday sounds over time.

The Tumbler allowed for auditory experiences adapted to the participants’ current
abilities, moods, and mindset. For example, the story cues were easily recognized by
Howard, while the sound events triggered more emotional responses from Roger.
Technologies require this form of flexibility in addressing the sensory changes of people
with dementia to enable sustainable use over time [30] and support forms of embodied
communication [20]. Therefore, the sound content needs to support different activities
and adapt to the changing mindset, willingness, and ability of the person interacting
with the device. In this context, agency is thus not merely the ability to complete a set
of tasks but also accounts for emotional expressions and social participation in their
surroundings [33]. We argue that intuitive design that offers everyday sounds can
culminate in accessible, rich, and open-ended experiences that evoke agentic
behavior from people with dementia towards their social surroundings.

4.7.3  Accessibility and Inclusion at Home

The small participant sample allowed for a relational approach where the researcher
invested time in connecting to the participants and building a relationship of trust [42].
This social involvement of the researcher was crucial in gaining a broad understanding
of the everyday situations of the participants with dementia and making sense of their
implicit forms of expression [40]. In long-term research projects, maintaining the
ongoing engagement of participants and their partners is often challenging as dropout
rates tend to increase over time [43]. During all home visits, the participants could listen
and explore their personal sounds and stories, which maintained their ongoing interest,
as highly tailored content motivates active participation in dyadic interventions [23].



By involving the participants and their partners in the different stages of the co-design
study, we were able to design a device that addresses the participants’ needs, values,
abilities, and everyday contexts, as we explored their routines at home and observed the
interactions with the mockups. Therefore, the probes and mockups enabled people with
dementia to feed choices in the design process. Our design research culminated in
proposing the Tumbler as a device to leverage the beneficial effects of everyday sounds
in the home. The Tumbler was designed to resonate with the existing physical
environment as a homelike object [go]. The minimal aesthetics and form can easily fit
with different interiors, and the docking station provides a fixed place in the home for
storing the device. Technology that remains in sight stimulates its use by people with
dementia who often have trouble locating devices when stored in a hidden place [55].

The Tumbler was a physical prototype that resulted in authentic reactions and
experiences. This design proposal was an early exploration that embedded
fundamental values, such as social agency, exploration, and adaptation, that
were put forth by the participants. The social atmosphere during the home visits also
offered a pleasant experience to the participants which contributed to the participants’
experience of testing the mockups and prototype. However, the probe study in stage 1
indicated how the speaker’s use was facilitated in the absence of the researcher and was
mainly driven by the informal caregiver. The preliminary evaluation of the Tumbler
offered insights for future iterations to be evaluated in home settings to investigate use
over time. Therefore, future work should address if the Tumbler can evoke meaningful
activity as observed in the last home visit during everyday life at home.

4.8 CONCLUSION

This chapter presents a novel approach to support the wellbeing of couples living with
dementia through offering personal sounds at home. Exploring sounds that reflect past
life experiences or evoke positive associations can cue conversations, elicit emotional
responses or stimulate reflection on recent experiences of everyday life. Intuitive and
straightforward interfaces can stimulate initiative in listening to everyday sounds and
discovering rich bodies of audio content. We materialized these findings into a
prototype of an everyday sound player: the Tumbler that enabled people with dementia
to initiate and participate in meaningful activities with their partner within everyday
home settings. We further emphasize the need for life-enriching activities at home for
people with dementia and their partners and aim to inspire future design research that



adopts relational approaches to capture the everyday experiences of dementia and

translate these experiences into meaningful, empathic, and thoughtful design solutions.
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EVALUATE

To explore the full potential of everyday sounds in enriching the wide
range of lived experiences of dementia, Section 3 aims to further
investigate how the beneficial effects of everyday sounds for people
with dementia can be integrated into dementia care practice. This
section will focus on the in-context deployment of the Vita sound
cushion in two residential care facilities. Vita supports people with
advanced dementia in playing everyday sounds in the care home.



Chapter 5 reports the outcomes of the workshops held with the professional caregivers
and activity supervisors who were going to use Vita in context prior to the field study.
These workshops aimed to tap into the expertise of the professional caregivers to gain
insight into existing care activities and how everyday sounds facilitated by Vita can add
value to everyday care practice.



Chapter 6 presents the findings from the in-context deployment of Vita. 16 professional
caregivers, of which 12 participated in the workshops presented in Chapter 5, used Vita
during activities in the care home for four weeks. The main researcher made
observations of the responses of the care home residents and conducted exit interviews
with the caregivers to understand their experiences and insights of using Vita and
everyday sounds in context.






The Perspectives of
Professional Caregivers on
Implementing Audio-Based
Technology in Residential
Dementia Care

In this chapter, we present the outcome of three participatory workshops with 18
professional caregivers to explore how audio-based technology can add value to existing
care processes and activities in residential dementia care. During the participatory
workshops, professional caregivers (1) mapped existing care activities; (2) linked findings
in research with practice, and (3) designed scenarios for the Vita sound cushion. Care
professionals indicate how audio-based technology can support existing care practice by
influencing the mood of residents and by supporting social interaction during moments of
care, daytime activities, or situational sessions. This study bridges research findings with
insights from practice, contributing to a shared understanding of opportunities for
embedding audio-based technology in dementia care. These opportunities motivate future
research to implement and evaluate audio-based technology in residential dementia care.

This chapter is a reproduction of the paper published as:
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Perspectives of Professional Caregivers on Implementing Audio-Based Technology in Residential
Dementia Care" International Journal of Environmental Research and Public Health 17, no. 17: 6333.
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5.1 INTRODUCTION

Dementia is a societal health challenge, as the global population is aging and the
number of incidences rises [1]. Without a cure and with a lack of effective
pharmacological interventions [2], there is an increasing need for nonpharmacological
alternatives to increase the quality of the everyday lives of people with dementia [3].
Over the years, researchers from various disciplines have demonstrated the beneficial
effects of music for people with dementia [4-7]. For instance, music can reduce stress
and agitated behavior [8] and can positively influence residents’ emotional states and
mood in residential dementia care [5,9]. Furthermore, music from a person’s past can
evoke autobiographical memories [10-12] and can support recognizing and maintaining
identity [13,14]. Alongside listening to music, people with dementia can also participate
actively in music sessions by playing instruments, by singing, or by moving to music [6].
Therefore, music sessions can stimulate physical activity [15,16] and can provide
opportunities for social interaction with professional caregivers and other residents in a
care home [7,17,18].

Building on this extensive body of work on music in dementia [4-13,15-18], researchers
have begun exploring the potential benefits of everyday sounds or nonmusical sounds
perceived in everyday life for people with dementia [19-25]. Like music, everyday sounds
that are perceived as pleasant can evoke positive emotions [24,26]. For instance, sounds
of nature can relax and calm people with dementia [25]. Reexperiencing sounds from
everyday life can provide feelings of comfort or safety [27], can prompt memories of life
events and loved ones [20], and can support storytelling by people with dementia to
relive meaningful past experiences in the present [18,19]. These responses to sound
provide opportunities for social connection and interaction [21,22] and for improvement
in the living environment of care facilities, where sounds can be perceived and enjoyed
by residents regardless of their limitations or illness [23].

Motivated by the potential of music and everyday sounds in dementia, researchers from
various disciplines investigated how to leverage these beneficial effects of sound into
everyday care by using audio-based technology (ABT). Soundscapes or perceived
collections of ambient sounds can augment the existing sonic environment with
pleasant and familiar sounds to provide a sense of safety and structure for residents in
residential dementia care [28-30]. For example, introducing soundscapes that contain
nature sounds, such as bird songs or rustling tree leaves, to care home residents in the
morning can cue time-related activities, such as waking up and getting dressed [31].



Moreover, researchers have been exploring the role of sound in daytime activities to
stimulate social engagement and creativity [32], such as art therapy [33] and music
sessions [6]. These research explorations have resulted in new accessible interfaces for
people with dementia to enable them to play personal music content [34-36] and virtual
instruments adapted to the skills and abilities of residents with dementia to support
participation during music therapy sessions [7,17,37,38]. ABT, such as music pillows
[22,29] and collaborative interfaces [17,21,39], support social activities and stimulate
engagement between people with dementia, their relatives, and professional caregivers
[21,22].

Initial research that explored the perspectives of professional caregivers on sound in care
practice has indicated that ABT can alleviate part of their workload and can improve the
quality of life of people with dementia by decreasing stress and agitation for people with
cognitive impairments in general by providing a sense of safety, daily structure, and
comfort [40]. However, there is a lack of understanding on how these interventions can
be purposefully used in existing care processes. Professional caregivers suggest that the
implementation of interventions involving sound in residential dementia care should
not result in unintended behavior of residents, such as unrest [28]. For example, sound
is not always desirable during moments in care that require silence, such as resting
activities, or moments when ambient or incidental sounds are already noticeable, for
example, when breakfast is served [28]. Overall, professional caregivers struggle to
successfully incorporate novel technologies such as ABT into dementia care practices
[41]. Research shows that technologies for health care settings in general often seem
successful and show promise at first yet lack sustainability, and repeatedly fail to become
implemented into health care programs [41,42]. Time constraints and heavy workloads
are recurring barriers for the care staff in accommodating new technologies into their
current care routines [42]. Therefore, while there is an urgent need for integrated care
services that address the needs of both people with dementia and their caregivers,
integrating technology into dementia care remains a complex process because of the
various stakeholders and contextual factors [41]. More insights are needed into the lived
experiences and everyday needs of working in residential dementia care to investigate
how professional caregivers can successfully embrace ABT.

By adopting a participatory approach, we aim to contribute to existing research by
mapping the perspectives of professional caregivers on opportunities for ABT to
augment existing activities, routines, and habits in residential dementia care with
meaningful audio content. A participatory design is established in the literature as an



effective method to gain insight into people’s values, beliefs, preferences, and everyday
living or working environments [43]. Participatory approaches have been applied in the
context of health care interventions to assess the attitudes and perspectives of
professional caregivers on the acceptance of new technologies or organizational
innovations [44-46]. For instance, to gain a qualitative understanding of the everyday
working experience within healthcare teams, such as care tasks, different or common
goals, and interdependencies with other teams [45].

In this chapter, we discuss and present the outcomes of three participatory workshops
where 18 professional caregivers divided over three sessions explored and mapped
opportunities of ABT in residential dementia care. With our workshop approach, we
aimed to bridge insights from relevant academic literature with personal lived
experiences and expertise of care professionals. The participatory workshop approach
focused on the professional caregivers’ perspectives in using ABT to enrich and
contextualize our previous research efforts on in-context responses of people with
dementia on everyday sounds in dementia [19,22]. The results of our field study
describing the in-context responses of the residents with dementia have been reported
and published in other literature [22]. In this chapter, we contribute the outcomes of
the participatory workshops that preceded the field study and discuss the opportunities
for ABT in dementia care that emerged during these workshop sessions. The
professional caregivers did not serve as a proxy for the residents in this study but as key
stakeholders in their own right, with opinions on providing care for people with
dementia [47].

By bridging existing research insights with professional caregivers’ lived experiences, we
established a shared understanding of opportunities for embedding ABT in residential
dementia care to augment existing care activities, routines, and habits with everyday
sounds. Furthermore, we discuss how these opportunities grounded in both practice
and literature motivate further research on the implementation and evaluation of audio-
based and experience-centered technologies in healthcare settings.

5.2 MATERIALS AND METHODS

Professional caregivers working in residential care facilities for people with dementia
generated opportunities for integrating ABT in practice in three workshops using a
participatory approach [45,48]. We sensitized the professional caregivers on the
potential benefits of ABT [49], explored the personal lived experiences of professional
caregivers [50], and facilitated group discussions between these relevant stakeholders



[51]. With this approach, we aimed to bridge insights from academic research to
everyday practice and vice versa.

Figure 5.1. Vita served as an example of audio-based technology: (left) Vita is a cushion with
conductive touchpads to play audio content and (right) with buttons on the reverse side to adjust the
settings or volume.

5.2.12  Vita: Audio-Based Design Intervention

The participatory workshops were conducted as part of a field study aimed at exploring
the role of everyday sounds facilitated by ABT in a real-life care environment. This field
study [22] was centered around the deployment of Vita, an audio-based design
intervention (see Figure 5.1), in two residential care facilities for people with dementia.
Vita is a cushion equipped with a speaker and six conductive sensors embedded in the
cushions’ surface underneath colorful patterns of vinyl that serve as a safe and easy-to-
use interface [52]. People with dementia can play audio files by touching one of six
touchpads on the cushion. Upon touching such a touch pad, the corresponding sound
starts to play until the resident stops touching it. This easily accessible interface enables
people in advanced stages of dementia to play audio. Vita can be used in various ways
in a care facility, such as at the table in the communal space, on the lap of the resident,
or in bed in their private room. Vita was designed as a cushion so that it blends in with
the interior of the care facility and is readily available for use. Caregivers and relatives
can record, upload, and select personal audio content via an online platform. Vita is the
outcome of a multidisciplinary collaboration between researchers, designers, and care
practitioners and was developed in a codesign process involving people with dementia
and their caregivers [53]. The participatory workshops served as introductory sessions
for the professional caregivers overseeing Vita’s deployment in the care facility. The aim
was to encourage and stimulate creativity in the use of Vita by professional caregivers



during this field study by generating and designing concrete scenarios for using ABT in
residential dementia care.

5.2.2  Workshop procedure

At the start of the workshop, the participants were asked to introduce themselves to the
researcher and each other, stating their name, profession (nurse or activity supervisor),
care unit, and why they were interested in participating in the workshop. The workshop
approach consisted of three consecutive steps to explore the different areas of expertise
of the caregivers. First, the professional caregivers mapped everyday activities in
residential dementia care onto a 24-h timeline. Next, we asked the professional
caregivers to interpret statements taken from literature on sound and dementia and to
link these to their practice and expertise. Lastly, the researcher introduced the
professional caregivers to Vita: a cushion-like sound player as a concrete example of ABT
within everyday care.

5.2.2.1  Step 1: Mapping Everyday Activities in Care

The goal was to build an overview of the everyday care schedule and activities in
residential dementia care [50]. During this step, the professional caregivers were asked
to outline the typical day of a resident in a care facility (see Figure 5.2). A poster with a
circle representing a 24-h timeline was provided to support the professional caregivers
in mapping the daily activities to a specific timeframe and in sharing their views with
the group [51]. The poster was placed in reach of all participants who were given pens,
paper, and post-it notes to make individual notes or sketches.

Figure 5.2. The caregivers mapped the typical day of a resident with dementia: (left) First, they were
asked to reflect and make notes individually. (right) Next, participants were asked to share their
thoughts with the group and to place their notes on the 24-h timeline.



First, the professional caregivers were asked to individually think about typical everyday
activities in the care facility and to make personal notes. Giving professional caregivers
an individual exercise stimulates participant engagement and generates more in-depth
topics [45]. Next, each caregiver was asked in turn to read their notes aloud and to place
it on the circular 24-h timeline. Participants were then given the opportunity to respond
and discuss the notes in the group to stimulate discussion between the professional
caregivers [50].

5.2.2.2 Step 2: Relating Research to Everyday Care Activities

Step two was to inform the professional caregivers about academic research and
evidence on how sound can support people with dementia and to broaden their
understanding of how sound could contribute to their everyday practice [49]. They were
provided with 12 statements collected from relevant literature on sound in general and
more specific literature on sound in care facilities for people with dementia (see Table
5.1). To offer a clear overview of the research claims, we provided three categories of
cards: nuisance (red), application (blue), and emotions and behavior (green). These
cards guided and inspired the participants to design new scenarios for ABT [54].

Table 5.1. The cards contained statements and conclusions of relevant academic research to inform
the professional caregivers of the opportunities and challenges of audio-based technology (ABT) for
dementia care.

Category Statements from Literature Ref.
Red cards: “If a person cannot give meaning to a sound, it is considered noise.” [55]
potential nuisance  “Sound can make people with dementia distracted, nervous, or scared.”  [30]
ofsound inacare  “You can close your eyes but not your ears.” [29]
environment. “Unpleasant sounds can cause stress and irritation in a care home.” [56]
Blue cards: “Pleasant sounds can mask unwanted or annoying sounds.” [30]
application areas “Sound can evoke social interactions between people with dementia and [21]
of ABT. caregivers.”

“Sounds can provide structure and routine in a care facility.” [40]

“Everyday sounds can evoke memories related to those sounds.” [19]
Green cards: “Pleasant noises can calm a person with dementia.” [27]
emotional and “Personal sounds can support identity and selfhood in dementia.” [14]
behavioral “Joyful sounds can stimulate and revive people.” [24]
responses to “By listening to a pleasant sound, someone can feel at ease and safe.” [28]

sound.




The cards were stacked according to category and placed face-down in the middle of the
poster. Each caregiver was asked in turn to draw a card from one of the piles, to read the
statement out loud in the group, and to formulate if they could relate this statement to
their own experience (see Figure 5.3). The aim of these cards was to provide a playful
way of presenting insights from academic research and to include all participants in the
discussions [54]. Next, other participants were asked to react to the statement in order
to stimulate a group discussion where professional caregivers could compare potential
similarities and differences in the interpretation of the statement. After the discussion,
the caregiver was asked to place the card on the 24-h timeline where the specific
statement from literature was applicable. If the statement did not apply to a particular
time or activity, professional caregivers could place the card in the center of the poster.

Figure 5.3. During the second step of the workshops, the professional caregivers were asked to map
statements from literature to practice: (left) The cards with statements from literature were stacked in
piles, face-down on the poster as in a board game. (right) Each caregiver was asked in-turn to draw a
card and to relate the statement to their own experience, after which the group discussed the
statement.

5.2.2.3  Step 3: Designing Scenarios for Audio-Based Technology

Step three bridged the insights from step 1 and step 2 to design potential scenarios for
using ABT in dementia care (see Figure 5.4). Here, Vita was presented as a concrete
example of an audio-based technology to cue the professional caregivers in generating
ideas and concepts for adopting ABT in their practice. The primary researcher explained
the design rationale of Vita and gave instructions on how the device works. Vita was
passed between the professional caregivers to allow them to hold the device and to
explore the interface. Next, the professional caregivers were asked to individually write
down several concrete scenarios for using Vita on the large yellow post-it notes, as
depicted in Figure 5.4. These scenarios were to include a specific resident, an activity, a
timeframe, and potential audio content. Finally, the professional caregivers were asked
to share their scenarios with the group and to place their post-it notes on the timeline
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to stimulate a final group discussion on the implementation of Vita and ABT in general,
which concluded the session.

Figure 5.4. Lastly, the professional caregivers were asked to develop concrete use-cases for Vita: (left)
The researcher explained the design rationale of Vita. (right) The professional caregivers were asked to
think of specific cases to use Vita, which was then discussed during the final group discussion.

Table 5.2. In total, 18 professional caregivers participated in the participatory workshops, divided over
three sessions organized at two different care facilities. The professional caregivers were either
nursing staff (N) in charge of everyday care tasks or activity supervisors (A) who provide daytime

activities. All caregivers were female (f), except C18 (m).

Care Facility A Care Facility B

Session1 Session 2 Session 3

G C 3 ¢4 C3 C6 C7 C8 Cg Cio Cu Ci2 C3 Cg4 C5 CG6 Ciy (8
A N A N A A A A N N N N A A N N N A

f £ f f f f f f f £ £ f f f f f f m

5.2.3  Participants and Setting

In total, 18 professional caregivers who work in residential dementia care participated in
the workshops, divided over three sessions (as depicted in Table 5.2). Nine caregivers
were part of the nursing staff responsible for everyday care of the residents, such as
washing, dressing, or eating. The other nine were activity supervisors who organize and
accommodate social daytime activities, such as music sessions or art therapy. All
participants were female, except C18. The workshops took place at two care facilities in
the Netherlands that both accommodate long-term residential care for people in
advanced stages of dementia. We conducted one session at care facility A in Eindhoven
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with eight professional caregivers (C1-C8) and two sessions at facility B in Arnhem, with
six (C9-Ci4) and four (Ci5-C18) professional caregivers, since not all professional
caregivers at location B were able to attend the same session due to full agendas.

5.2.4  Data Analysis

The participatory workshops were audio-recorded and later transcribed verbatim. The
primary researcher analyzed the transcriptions by conducting thematic analysis,
following an inductive approach [57]. Statements relevant to the research question were
clustered in codes and further refined into the themes discussed and iterated in
consultation with the coauthors.

5.2.5  Ethics

The research activities in this chapter were part of a field study on the deployment of
Vita, which was approved by the Ethics Review Board of the Tilburg School of Social and
Behavioral Sciences, Tilburg University (reference number: EC-2019.22) in which the
codesign sessions were reported as introductory sessions for the professional caregivers
participating in the field study. The professional caregivers were briefed about the
study’s aim in general and the participatory workshops in specific. Next, informed
consent was asked and collected according to the General Data Protection Regulation
(GDPR), granting permission to record and analyze the audio of the participatory
workshop sessions and to use photographic documentation in academic publications.

5.3 RESULTS

Our results provide insight into the perspectives of professional caregivers in residential
dementia care on the following:

- the added value of ABT in the residential dementia care process as ABT can
provide rest and relieve from stress during the transition between activities,
can initiate social connection during everyday care tasks; and can relieve
boredom by supporting daytime activities and situational social experiences in
the care space, and;

- how the successful integration of ABT in residential care requires a person-
centered approach adapted to activities and habits specific to a care unit or
healthcare team and tailored to the residents’ needs and preferences by
exploring their individual responses.



5.3.1  The Added Value of ABT in the Care Process

The professional caregivers expressed their motivations for using ABT in the care facility
by discussing areas for application and the potential added value for both the resident
with dementia as well as the care staff.

5.3.1.1 Relieve Moments of Stress and Boredom

Nearly all professional caregivers (C1-C4, C6, C7, C9-Cu1, and C13-C18) mentioned how
they would use sound to calm residents and to provide relief from stress. During
moments when residents were not at rest due to boredom, ‘recognizable relaxing
sounds” (C1) could be used as a nonmedical alternative to address agitated behavior.
This potential application of ABT providing relaxing sounds can alleviate part of the
workload of professional caregivers who often struggle with finding effective ways or
tools to calm distressed residents, as illustrated by Ci5: “At the end of the afternoon, in
the evening, a resident often says: ‘I have to go home, my mother is very ill!, and then, you
have to try to calm her, for example, with piano music.” In current practice, several
professional caregivers (C4, C13, and C15-C18) often play music in the background (e.g.,
the radio) to prevent residents from becoming stressed “because, in our group, they
become very quiet when we put on music” (Cr7). Two professional caregivers (Cg and Cr7)
suggested that audio messages of family members might calm and reassure residents
worrying that their partner or family members have forgotten about them:

“Her son always comes to visit on the weekends, but at some point, she becomes
very restless when he is not there yet. Maybe a message [from her son] saying
‘see you mom, see you later’ can help here.” (Cg)

However, the successful use of ABT should also address the need for moments of silence
and rest as professional caregivers (Cu, C13-Ci5, and C17) made it clear that not all
moments require sound or music: “why does music always have to be on?” (Ci5). At
specific times during the day, silence is preferred to not distract the residents from
essential activities, such as eating. For instance, Cry always switches off the TV in the
evening when residents are having dinner “because, otherwise, residents will keep on
singing and will not eat” (C17). In several living areas, the TV or radio is often turned on
to provide some background sounds, but caregivers indicated how loud music or the
sound of the TV often have an opposite effect and leads to a restless and hectic
atmosphere (Ci0, C12, C13, and (16), as illustrated by C13:



“Because, sometimes [I] walk into a living area, and then I think, ‘why is the TV
on now?—sometimes just on a children’s channel—and then there is a lot of

sound! But, no one is watching, and the [terrible] things that are on TV...(sighs)”
(C13)

Most professional caregivers (C1, C4, C7, and C9-Ci8) saw opportunities to use audio-
based interventions during transitions between scheduled activities. For instance,
before scheduled daytime activities, when residents become “agitated if the activity is
not immediately happening” (Cg), or directly afterward, when “all residents must return
to the living area at the same time” (C7), because “then you have to keep them busy” (C4).
Similarly, ABT could be used directly before or after care tasks to calm residents (C1, C4,
C7, and C10-C18). In the morning, sound could provide “a little bit of excitement that
might give them a peaceful moment to get out of bed” (C18) or could be provided “after
breakfast to [help them] stay awake because, then, there is no activity” (Cu). Professional
caregivers (C1, C10, Cu, C15, C16, and C18) saw potential in using Vita to improve sleeping
patterns: “if someone is very restless before bed and you give [them] Vita with a
recognizable relaxing sound, [then] it can also contribute [to relaxation].” (C1). According
to (Cz2, C15, (16, and C18), quiet and peaceful sounds could help with “sleeping through
[the night] and falling asleep [...] for people who wake up at night or [are] unable to fall
asleep” (C16).

In summary, there is potential for ABT to support the care process in relieving moments
of stress and boredom in the care space and in easing moments of transition to other
activities or care tasks, but ABT should also offer room for silence and rest.

5.3.1.2  Facilitating Playful and Engaging Daytime Activities

Professional caregivers suggested that ABT can support scheduled daytime activities
that offer playful social experiences, such as music sessions or reminiscence therapy (Cy,
C3-Cio, C13, C15, (16, and C18). Most professional caregivers (C1, (3-Cg, Ci12, and Ci5-
C18) had experience in providing sound-related activities during one-on-one sessions
with the resident to specifically focus on multisensory stimulation of people in advanced
stages of dementia. Professional caregivers (C1, C4, C5, C7, Cg, Ci0, C12, C13, C15, and
C18) also stated how sound could be a useful tool to support group activities involving
multiple residents of the care facility, such as music activities (C1 and C7). Vita could
facilitate an alternative group activity in the common living area for residents who do
not attend daytime activities, for instance, during “periods between breakfast and lunch



”

and, then, afternoon between lunch and dinner, when there are no activities and visitors’

(C10).

However, it was also remarked that these group activities in the living area might not
work (Cz2, C5, C12-C13, and C17), as it “is difficult in a group in the living room; if people
do not want to listen, they can go read or something, but they will still hear it.” (C13).
Daytime activities can produce unwanted sounds and become a nuisance for other
residents and professional caregivers who are not partaking in those activities but still
want and have to reside in the communal living area (C15 and C16). For instance, “when
there is an activity in the hallway and the doors need to be open because people want to
walk back and forth, [...] that causes a lot of noise and disturbance.” (C15). Therefore,
when using ABT in a real-life care space, the existing layer of ambient sounds and the
acoustical impact of ABT need to be considered. Unwanted environmental sounds such
as the dishwasher (C1, C2, Cn, and C15), deliveries of meals or other supplies (C13, Ci4,
and (16), and vacuum cleaners (C13 and C16) can cause restlessness among the residents
or can disrupt daytime activities, as was the case for C13: “Someone started to vacuum
the common space while I was holding an activity. You can notice it in the residents. They
get restless.” During these moments, additional sounds or sound-related activities are
often unwanted or not desirable as this might cause stress for the residents and the
professional caregivers who already have to cope with heavy workloads and time
constraints:

“Yes this is very personal, but I had quite a burnout myself, and when I had to
come back to work for the first time, I was also very anxious because, over here,
a resident was having a pedicure [and], over there, six people were wandering.
The doors [to the hallway] were open. Someone had turned on the television
because that is cozy, and there I was standing behind the counter as a
frightened person thinking ‘what is going on here?” (C16)

Often, residents sleep during the day, but these daytime naps can mix up day-to-day
structure and can disrupt sleeping patterns and sleep quality. For instance, “when there
are no scheduled activities, she [a resident] is just staring ahead or taking a nap” (C10).
Professional caregivers (Cio, Cu, (13, (16, and (18) want to use sound to animate
residents during the day to prevent them from falling asleep and to support a daily
wake-sleep structure. Most professional caregivers (C1, C2, C4, C6, C7, and C9-Ci8)
indicated how ABT could be used in the care space to initiate spontaneous, playful
activities by using pleasant and exciting sounds “to excite them a bit, so they do not



disturb their rhythm of day and night, and they stay awake” (C13). From the experience
of caregivers (C1, C2, C4, C7, and C15-C18), music effectively animates residents to make
them more active or to wake them up in a spontaneous and meaningful way:

“I have someone who, uhm, when I always turn on the radio with jazz and blues,

[...] she immediately starts dancing then, and that reminds her of her past too.”

(Cy

Professional caregivers expressed the value of ABT to support daytime activities and to
instantly initiate spontaneous activities that provide social engagement in the care space
to provide structure and daily rhythm. Nevertheless, the deployment of such
interventions and activities requires careful consideration of the existing acoustic
environment and the impact of augmenting this environment with additional sounds.

5.3.1.3 Support Social Interaction in the Care Process

The professional caregivers considered how ABT can offer cues for social interaction
during their different care tasks within the daily care process. They (C1-C4, C6, Cg, Cio,
and C12-Ci8) suggested a potential value of ABT to initiate and support social
interactions during one-on-one activities with residents who are “in advanced stages of
dementia—to make contact—as it is often difficult to make contact with them” (C14).
Playing recognizable sounds and listening together can evoke broad topics of
conversation (C2, C3, Cio0, C12, C13, (16, and C18). Caregivers suggest that sound could
“evoke memories, so you also get people talking about it” (C2). In this context,
professional caregivers (C1, C2, C6, Cg, C12, C13, C15, C17, and C18) saw potential in using
Vita to play familiar sounds to support reminiscence and to evoke emotions to facilitate
meaningful and socially engaging experiences:

“That can be related to hobbies or something—or to work—or baby sounds if
you happen to have worked in child care [...] when you have one-on-one
conversations about their work, hobbies, or past, then you also come across
those sounds.” (C15)

Professional caregivers (C2-C4, C6, and C13) made it clear that activity supervisors and
the nursing staff have different perspectives and opinions on the use of ABT with
residents. Residents can behave differently during organized daytime activities (e.g.,
music club) and when residing in the living area, as illustrated by (C2) (nurse): “No, she
[activity supervisor] wants to use it with a specific resident, but we [nursing staff] have a



different opinion on that. But, that is the difference between people who do nursing and
colleagues [who supervise activities], whether residents are below [in the activity space] or
whether they are above [in the living area]” (C2). Therefore, to understand how ABT can
support different facets of everyday dementia care, it is required to incorporate the
different functions and care tasks of the professional caregivers, such as providing
activities, household tasks, or personal care. For instance, Ci5 supports residents in
performing everyday routines such as getting up in the morning or assisting with
bathing and uses music to reduce awkwardness and to make these tasks more enjoyable
for her and for the residents:

“With physical care, which is quite stressful or difficult for several people and
annoying, music can certainly help. [...] I often sing songs with the people while
providing morning care because, then, you can get a lot more done. I make a
song from the activity or task that I am doing at that moment, especially with
people in the advanced phases, so you can still try to make some contact. [...]
The morning care of one of the residents is becoming increasingly difficult for
her and us. [We could] accompany it with soft and friendly piano music,
because she is very interested in that, to start the day off right.” (C15)

Listening to music was mentioned by C1, C4, and Ci5 as a useful way to connect with
residents who have difficulty in initiating and engaging in a conversation: “especially
when people are in advanced stages, you can still make contact that way” (C15). These
moments of contact can also be with family members who visit the care facility and often
struggle to hold a conversation or to make contact with their relative with dementia (C15
and (18). The professional caregivers had previously experienced the value of sound in
supporting nonverbal contact with people in advanced stages of dementia and those
who are unable to communicate verbally:

“Hearing is the last [sense] to disappear. [...] You often see people whose
dementia has progressed [being] involved in those activities [with sound] and
they still respond by opening their eyes, but they can no longer speak. [...] The
hearing remains!” (C2).

ABT can offer opportunities to stimulate social connection during care activities,
household tasks, or personal care by cueing conversations and by evoking nonverbal
responses that reduce awkwardness and support difficult tasks in the care process.



5.3.2  Need for a Person-Centered and Reflexive Approach

The professional caregivers strongly expressed how the successful integration of ABT in
everyday practice demands a person-centered approach that addresses the needs and
situation of the residents with dementia and how reflexivity is required to explore and
evaluate the in-context responses of the participants.

5.3.2.1  Person-Centered Approach

Nearly all professional caregivers (C1-C7 and C9-C18) indicated that the use of ABT
would strongly depend on the person with dementia as it “can certainly make a
contribution, especially if they are open to it, but it is not for everyone” (C2). Sound
content was seen as crucial in evoking meaning from residents by professional caregivers
(Cy, Cs, and Cg9-C16). For instance, it is necessary to understand the preferences of the
residents, and “you must first filter out what is pleasant because what is pleasant for me
is not pleasant for you (C11).” Professional caregivers (C2, C4, C7, and C10-C18) imagined
themselves in the situation of the residents and stated how responses to sound apply
“not only for people with dementia, [but] it also applies for yourself’ (Ci4). Similarly,
professional caregivers (C7 and C10-C18) linked discussions on sound in the care home
to their personal life or household. Therefore, professional caregivers (C12 and Ci4-C16)
suggested looking at the social and cultural background of the residents for meaningful
audio content. For instance, C12 has a migration background and grew up in a context
different from a typical Dutch household:

“Oh, I always put the radio on: when I get up, when I take a shower, sing[ing]
along in the shower. Yes, I also think it depends on the culture too. There were
always many people in my house, it was always busy, and I am not used to
silence at all.” (C12)

Similarly, professional caregivers are required to evaluate and monitor potential
negative responses to sounds that evoke emotionally difficult memories and, as a result,
to confront people with their dementia or to cause feelings of sadness. For instance, C11—
C13 discussed how some residents became sad when listening to music or while
reminiscing during daytime activities. However, feelings of sadness or nostalgia are not
necessarily harmful as “those are also feelings to talk about” (Ci13). Furthermore,
professional caregivers (C2, (3, Cg9, Cn-C13, C16, and C17) expressed concern that
listening to certain sounds can cause rest to one and unrest to the other: “you put on, for
example, chirping birds because that is so soothing, but then one resident thinks: ‘those
rotten birds, can’t they shut up?” (C13). The professional caregivers discussed the



complexity of using ABT in a communal space in a care facility where multiple people
with different backgrounds have to live together:

Ci4: “Yes, sometimes, I just do not want any sounds at all. I do not have to have
sound around me all day—or music.”

Ci12: “Oh, but I do, I prefer music all day long!”

C13: “Yes, but then, suppose that you two are sitting in one communal area

room? That is the same with that television and radio [that is always on]!”

The workshop outcomes also revealed how professional caregivers adopt different
routines and habits in their current practice in terms of using music during everyday
care. For example, a discussion between two professional caregivers (Ci5 and Ci17)
illustrated how different care units within the same care facility could have different
opinions on using music during eating activities based on the different responses of the
residents within the same care unit:

C16: “A world of difference between your care unit and ours, you cannot imagine
it!”

C1y: “Yes, with us, it just helps at breakfast to turn on music, to make them eat.
That makes a huge difference!”

Ci15: “Yes, 1 find that so contradictory. That is not possible with us because,
during dinner, you do not have music on, you sit at the table, eat with the

people, [and] possibly talk, but you have no music in the background.”

The personal reflections and discussions of the professional caregivers revealed how a
person-centered approach is required to involve residents in sound-related activities
and that a one-size-fits-all approach is not desirable for people with dementia.

5.3.2.2  Reflexivity and Continuous Assessment

The above examples illustrate the variety in the responses of the residents to sound.
Even though professional caregivers have particular motivations for using ABT, as
reported in the previous sections, there is no guarantee that these benefits and desired
effects will apply for all residents. Professional caregivers (C2, C4, Cs5, and Ci14-Ci8)
argued that the application of such interventions “depends on the resident’s condition”
(C2) and can strongly vary over time:



“We try something with a resident, and today, it is going well and, tomorrow, it
is not. The day after tomorrow, it works again, and after three weeks, it stops.
There is nothing more variable than a person with dementia, and the group
dynamics also change, depending on who of the caregivers is working. [There

are] quite a lot of factors you cannot do much about.” (C15)

Therefore, ABT should not necessarily be used at fixed points in time but should be used
to support certain situations in care that can arise during the day. For instance,
professional caregivers (C2-C4, C6, Cg, Cu1, C13, and Ci5-C18) indicated that they would
use sound to calm residents “in case of unrest, which also differs per person and can
happen at any time, not just at a specific point in the day.” In that sense, professional
caregivers (C1-C3, C6, C12-C16, and C18) expressed that using ABT to evoke responses is
a matter of “trying it out” (C6) by assessing their responses and “feel[ing] for yourself if it
is going well” (C16). In using Vita, professional caregivers are required to continuously
assess the individual responses of the residents to explore the specific potential value for
each resident:

“I am curious how the residents [will] react to the pillow when they are restless

or when they are just relaxed and at rest, if they then react differently.” (C3)

Reflexivity and continuous assessment are required in exploring individual responses to
ABT, with room for experimentation for professional caregivers to question and
investigate their interactions with the residents in context via introspection as they
occur as well as to share their perspectives with colleagues.

5.4 DISCUSSION

Our participatory approach elicited a range of views and opinions from dementia care
professionals about the potential benefits of introducing and incorporating ABT in their
everyday working environment to support the care delivery process. We contribute to
existing literature by synthesizing our analysis of the results into an overview of novel
opportunities to integrate ABT in residential dementia care. Furthermore, we discuss
how care professionals are vital stakeholders in facilitating the in-context use of
technology and how the implementation of ABT should address their specific lived
experiences and needs, such as care tasks, working culture, and multidisciplinary
sharing of expertise.



5.4.1  Novel Opportunities for Integrating ABT in Residential Dementia Care

Firstly, ABT can provide new opportunities to support the transitions between
scheduled activities in daily dementia care by offering peacefulness, distraction, or
alternative activities. These moments of transition are identified as hectic and cause
restlessness in both staff and residents. The literature reports that sound can provide a
sense of safety and structure and can influence mood positively in dementia care
environments [25,27,28,31,40]. Professional caregivers shared this view that sound can
influence mood and support day-to-day structure and, most importantly, identified
moments between activities as an opportunity for ABT to facilitate the anticipation,
transition between, and the closing of daytime activities by countering impatience or by
relieving nervousness.

Secondly, professional caregivers view ABT as a solution to improve the daily care
process by providing meaningful audio content and by establishing verbal or nonverbal
communication to enhance social interactions. In addition, ABT could also
accommodate intimate moments in personal care, such as bathing or dressing, to
contribute to the experience of both the residents and the caregivers. Therefore, the
significance of sound in shaping social relationships among residents and between
residents and professional caregivers should be recognized. This builds further on
research that demonstrates how professional caregivers can establish an equal form of
communication during moments of care by listening to or by playing sounds together
with residents [9,22], as sound allows people to connect as it propagates through the
care space [23].

Thirdly, the caregivers expressed how situational or opportunistic use of ABT during
everyday care can evoke immediate and pleasurable in-the-moment experiences in the
everyday living environment. However, to evoke these meaningful responses, the
professional caregivers concluded that a person-centered approach is needed to
consider the personal and sociocultural background of the residents. Research shows
that people with dementia can associate sound with emotionally valued past
experiences to evoke meaningful conversations with their relatives or caregivers [19].
The use of sound and music in scheduled daytime activities has been well established in
relevant literature [7,11,19,37]. Sound and, in particular, music is referred to as a universal
language [58] and can facilitate communication and social interactions with residents
with aphasia or who have difficulty communicating verbally [16,22]. By adopting a
person-centered approach and by engaging in pleasurable experiences with the
residents, the care staff can create a positive atmosphere that reduces emotional



workloads and contributes to the wellbeing of both the residents and the staff in
residential care [59]. Thus, ABT can offer meaningful audio content to support
professional caregivers in including residents in enjoyable and accessible daytime
activities by overcoming their challenges with engaging residents in a social setting.

Lastly, professional caregivers and people with dementia in residential dementia care
require moments of silence and peacefulness during activities that are important for the
health of the residents. The adoption of ABT in dementia care requires careful
consideration of the existing sonic environment and the potential interference of
additional sounds that might disturb residents or staff. For example, communal eating
might be an activity where additional sounds negatively impact the shared experience
[60]. Therefore, ABT should be designed in a way so they can also offer moments of
silence in the care space to provide opportunities where residents and professional
caregivers can unwind without experiencing unwanted auditory stimuli. This builds on
research on acoustics in care facilities that stresses the need for regulated ambient noise
levels in care environments to reduce stress and to prevent agitation among residents
and staff [61]. With new forms of ABT, such as “sound zone technology”, individual
listening experiences could be provided in communal areas to limit sound disturbances
between individual listeners through a specific speaker setup [62]. We conclude that
more research is required to gain a full understating of how ABT can cater universally
and for the individual at the same time.

5.4.2  The Needs and Lived Experiences of Care Professionals

Our results illustrate how different care units within the same care facility could have
different routines or processes in providing care or that residents in different living areas
have contradictory attitudes towards ABT that provide music or sound. Professional
caregivers from the nursing staff, e.g., providing care at night, had utterly different
motivations and approaches towards using ABT compared to colleagues who only
supervised daytime activities. The different care tasks that are performed by a team of
care professionals might be often overlooked in the design of ABT and missed in
academic research. We argue that the design and development of ABT needs to consider
the lived experiences of the care professionals and the workplace culture as caregivers
are an integral part of the system in mediating technology and in engaging people with
dementia in social activities [22,63,64].

The professional caregivers stated that successful use of ABT in context requires a
person-centered and reflexive approach. This approach corresponds with the reflexivity



required in the professional thinking of caregivers working in healthcare environments
in general [65]. This reflexive process is mostly applied in complex clinical situations and
can heavily vary between different caregivers as they have different experiences and
perceptions of the perceived problems [66]. Recent research highlights how professional
caregivers have not only other approaches in care but also different views on making
sense of the actions and expressions of people with dementia [63]. Therefore, the
professional caregivers appreciated the participatory workshops as they have a need to
exchange their individual perspectives and to learn from each other’s experiences in
providing care.

The participatory workshops served as a co-learning process by creating a setting that
encouraged the exchange of expertise and knowledge between the researcher and the
professional caregivers and among the team of caregivers themselves. The care staff
sharing their concerns and opinions with technology developers and care organizations
is crucial to prevent resistance in implementing or adopting new technologies [67], as
healthcare teams often have different levels of interest or are misinformed about the
effort and potential benefits [68]. This collaborative aspect of working in dementia care
shows potential for further consideration in ongoing research, as we stress the need for
multidirectional and multidisciplinary sharing of insights and ways of working to
develop a shared understanding in using technologies such as ABT in residential care.
This continuous knowledge exchange with regard to utilization and advantages
contributes to the broader acceptance and implementation of technologies such as ABT
and encourages its use by the care staff in everyday care practice.

5.4.3  Grounded Motivation for Future Field Studies

Adoption and support in using technology by care professionals is an essential
requirement for field studies that aim to evaluate or iterate newly designed technologies
[42,69,70]. The opportunities presented in this chapter are the outcome of reflections
and discussions with and from professional caregivers that were cued and triggered by
matching academic insights to their personal experiences and practical expertise of
providing care. As a result, these insights relate heavily to the existing care structures
and activities of the involved care organizations and may differ between care
institutions, countries, and cultures. Therefore, we do not present these opportunities
for ABT as rigid guidelines but rather as a practice-informed foundation for future
research on the implementation and evaluation of ABT in real-life care settings. We aim
to broaden the scope of future work on ABT in care environments to explore the values
and perspectives of critical stakeholders designated to facilitate and to use these



technologies in context. Hence, further in-context and longitudinal evaluation studies
of ABT is essential to generate knowledge on the effectiveness and the successful
implementation of meaningful sounds to augment care practice.

5.5 CONCLUSIONS

We have explored the integration of audio-based technologies in dementia care by
consulting the expertise of 18 professional caregivers working in residential dementia
care during three participatory workshops. The study outcome reveals opportunities for
ABT to add value in the care process and insight into the needs and experiences of
professional caregivers to enable the sustainable use and implementation of ABT in
dementia care. We present these study outcomes as a well-motivated foundation
grounded in practice to steer future research on the adoption and evaluation of
technologies such as ABT in care settings. The workshops facilitated a multidirectional
sharing of knowledge with literature as a starting point for professional caregivers to
understand the possibilities of ABT and the theories behind it. The professional
caregivers were able to build on their experiences of environments, care structures,
responsibilities, and people to provide insights on operating ABT in practice. They were
also able to extend the discussion and to consider the different perspectives and
practices of colleagues. While there is a body of work that focusses on the impact and
responses of people living with dementia to audio content, it is still unresearched how
professional caregivers negotiate the daily activities to bring about change with audio-
based technology. This study contributes to this gap in the literature by allowing
caregivers to bridge theory to practice and provide a well-motivated foundation
grounded in practice for future research on the adoption and evaluation of audio-based
and experienced-centered technologies in care settings.
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The Role of Everyday Sounds
In Advanced Dementia Care

The representation of sounds derived from everyday life can be beneficial for people with
dementia by evoking memories and emotional responses. Despite this potential,
integrating sound and sound-based interventions in care facilities has not received much
research attention. In this chapter, we present the findings from a field study that explored
the responses of 19 people with advanced dementia to a selection of everyday sounds
presented to them in a care home and the role of these responses in the care environment.
To study this, we deployed Vita, a ‘pillow-like’ sound player, in two dementia care facilities
for four weeks, during which observations were recorded. Afterwards, we conducted
interviews with caregivers who used Vita in everyday care practice. Our findings reveal how
everyday sounds provided by Vita stimulated meaningful conversation, playfulness, and
connection between residents and caregivers. Furthermore, we propose design
implications for integrating everyday sounds in dementia care.
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6.1 INTRODUCTION

As the global population is aging, the number of people living with dementia is
increasing rapidly [61]. Unfortunately, there is currently no cure for dementia, and none
is anticipated in the near future [20]. Non-pharmacological approaches are therefore
being explored as alternatives to address the needs and wellbeing of people living with
dementia. For example, music has been found to be beneficial for people with dementia,
as it stimulates reminiscence [3], physical movement [49], and social interactions [58].
In addition, researchers in the field of HCI have been exploring the role of technology
and design in adding value to the lived experiences of people with dementia and
improving their quality of life [46,57]. This is why we see research bringing together
music, technology, and dementia in exploring the role of technology in music therapy
sessions, during which people with dementia play instruments or listen to music from
their past [41,48,58].

However, in everyday life, people are impacted by many sounds other than music [63].
These everyday sounds support us in our day-to-day functioning by providing
information about our surroundings [s], cueing behavior, and signaling required
responses [25]. Our previous research [40] has shown how sounds selected from
everyday life and re-presented for people with dementia can provide meaningful
engagement and pleasurable experiences by evoking memories and emotions linked to
past experiences. Furthermore, everyday sounds can offer cues for enjoyable social
interactions between people with dementia and their extended care network [58,67].

Figure 6.1. Vita is a soft interface for people with advanced dementia to access audio, including
everyday sounds.



While existing research [23,51,67] acknowledges the beneficial effects of sound for
people with dementia, researchers have yet to effectively explore the integration of
sound-based interventions in dementia care homes. This raises questions and reveals a
gap in knowledge about how the beneficial effects of everyday sounds can be leveraged
in care practice. For example, can exposing people with dementia to everyday sounds in
daily care routines be beneficial against the backdrop of existing environmental noise.
More insight is needed into whether sound can add value to the everyday life of people
in the advanced stages of dementia living in long-term dementia care homes, and, if so,
how sound interventions can be implemented in such environments.

This chapter presents the findings of a field study in which we deployed a sound-based
intervention named Vita, a ‘pillow-like’ sound player (see Figure 6.1) in a day-to-day care
context. More specifically, we explored 1) the responses of people with advanced
dementia to everyday sounds facilitated by Vita in a care home, and 2) the relevance of
these responses in the care environment and care practice. Prior to the field study, we
organized introductory sessions where professional caregivers were introduced to Vita
and reflected together on potential use-cases in dementia care homes to understand
where and when it could be used. We then deployed three Vita devices in two care
homes, each for four weeks during which 16 professional caregivers and 19 people with
advanced dementia were invited to use the device. To gather data, the main researcher
was present and conducted active and passive observations [26] on the residents’
responses and interactions with Vita. Finally, the main researcher held exit interviews
with the professional caregivers which offered additional insights into how Vita was
used in everyday care practice when the researcher was not present. A thematic analysis
of the field notes and the transcriptions of the exit interviews revealed how everyday
sounds facilitated by Vita stimulated meaningful conversations, playfulness and
curiosity, and connection with caregivers. Furthermore, based on how Vita was used in
existing care routines, we propose design implications for the implementation of sound-
based interventions in care homes, for example, how sound offers a new tool for
caregivers to facilitate meaningful experiences and how it can be situated in various
contexts.

6.2 RELATED WORK

6.2.1 Advanced Dementia and HCI

People in advanced stages of dementia experience symptoms such as severe memory
loss, disorientation, stress, and agitation [54]. Furthermore, the progression of dementia



in many cases results in aphasia, as people with dementia have difficulties with speaking
or verbally expressing themselves [19]. As a result, people with dementia are often
stigmatized as ‘sufferers’ and identified by these symptoms [45]. Current views on
dementia have adopted a more inclusive approach, by looking at the potential and
abilities of people with dementia [27] who, like everyone else, have values, beliefs,
emotions, and a need for social interaction [45]. These views are based on care
philosophies such as ‘person-centered care’ [14] which foregrounds the individual
experience of the person with dementia in care practice [43]. People with dementia need
to be recognized and acknowledged for their verbal and tacit forms of expression and
supported in their sense of belonging and social membership [46]. Technology can
include this perspective and reinforce a sense of self [10]. Its use in dementia care can
therefore offer a sense of agency and support social connections between residents and
their caregivers [30].

Recent research and developments in HCI and design have acknowledged these
inclusive and socially just perspectives in dementia [46,65]. This research aims to
address the daily lived experiences of people with dementia and explore how design can
enrich everyday life in care settings [57]. This strand of research has resulted in various
multi-sensory technologies for people with dementia designed to enrich their everyday
lives [28,39,40,58,68]. For instance, tailored virtual reality experiences offer new worlds
that can be shared between caregivers and people with dementia [39] and interactive
installations that combine multiple modalities, such as vision, sound, and touch [28]. In
this chapter, we build further on pre-existing work [30,39,40,46,58] within the context
of HCI and dementia by exploring the value of everyday sounds in adding quality to the
daily lives of people with advanced dementia living in residential care homes.

6.2.2  Everyday Sounds in Dementia Care

The impact of music in dementia care has been extensively studied [4,33,56,58,62,68],
while the full potential of everyday sounds has yet to be demonstrated. This gap exists
despite research in HCI demonstrating how sounds from everyday life evoke memories
[7,31] and how people value familiar sounds that have positive associations linked to
loved ones or meaningful events in their lives [52,60]. Everyday sounds that are
perceived as pleasant and enjoyable can induce positive emotions [66], resulting in
beneficial effects for physical and cognitive wellbeing [1].

For these reasons, researchers have begun to explore the responses of people with
dementia to everyday sounds. Initial research with people with cognitive disabilities in



general [8,9] has shown how sounds that were perceived as pleasant or enjoyable
resulted in observed behavioral and emotional changes [g9]. For example, therapy
sessions involving listening to calming sounds can reduce stress and agitation for people
with dementia [17]. Similarly, researchers have been exploring opportunities for
administering playlists of everyday sounds in private rooms and public spaces of
dementia care facilities to reduce anxiety and improve sleeping patterns [23,51].
However, people with dementia cannot be viewed as a homogenous group [46], as the
experience of dementia differs for every individual [43]. Sounds that evoke meaningful
responses, such as memories or emotions, are highly personal, as people with dementia
make associations through their own lived experiences [40].

In previous research, we illustrated how sounds from everyday life offered cues for
exploring personal values, beliefs, past experiences, and emotions [40]. Research and
practice are increasingly exploring how sound can be used as a tool for social connection
in the care space [35], as it can foster social interactions between people with dementia
and their caregivers through shared listening experiences [67]. While literature suggests
opportunities for using sound in dementia care, there is limited work on how the
positive effects of sound play out in day-to-day care practice [23,51]. The outcomes of
our field study contribute to existing theories and practices in relation to dementia and
sound by reporting on the personal responses to everyday sounds of people with
advanced dementia situated within a care home.

6.2.3  Design Interventions in Care Homes

People with advanced dementia living in care homes often rely on professional
caregivers to support them in everyday activities and provide personal care [53]. In
addition, professional caregivers develop social relationships with residents [27]. This
person-centered approach allows caregivers to meet the everyday needs of care residents
in a dignified and respectful way [16]. Establishing and maintaining relationships are
fundamental to self-identity and essential for recognizing ‘selthood’ [27,44]. However,
caregivers often lack sufficient resources, time, or tools for providing meaningful
activities to facilitate and nurture social relationships due to the heavy workload
involved in physical care tasks [10].

Within the field of HCI and design, there is an increasing amount of research on how
design interventions can initiate and support social interactions and identity in people
with advanced dementia in residential care homes [29,30,57,58]. Personal design probes
in care homes have proven to be a valuable asset in exploring personal values and beliefs



[71] and interpersonal relationships [70] while providing meaningful activity and social
engagement for the residents [42]. Ethnographic approaches have highlighted the
importance of recognizing people with advanced dementia by acknowledging tacit
forms of communication and regarding nonverbal responses and expressions as
legitimate forms of agency [29,56,58]. Inclusive, accessible design interventions in care
homes can stimulate agency for people in advanced stages of dementia and encourage
social connection with caregivers and other residents [30]. By using Vita, we aim to
capture the perspective of the residents in the care home [65] and offer a sense of agency
when exploring everyday sounds.

6.3 METHOD

This chapter reports on our field study in which we explored the in-context responses
of people with advanced dementia to everyday sounds, facilitated by Vita, and the
potential impact of these responses on existing care practice. We also involved the
perspective of the professional caregivers to gain insight into how to integrate
technology in dementia care [11] and how this technology fostered connections between
residents and caregivers [69]. However, we do not consider caregivers as spokespersons
or proxies for people with dementia [38], but as valuable stakeholders who offer their
own perspectives and experience of dementia [50].

6.3.1  Vita: Interactive Sound Cushion

Vita (see Figure 6.1) is an interactive cushion that offers an interface specifically designed
for people with dementia to provide them with direct access to sound [51,64]. By
touching one of the six textile touchpads of Vita, users can play a sound fragment. An
interface integrated into the reverse side of Vita (see Figure 6.2) allows professional
caregivers to select personal sound sets for each resident, access general sound sets, and
adjust the volume. By pressing the buttons, caregivers can ‘scroll’ through the various
sound sets, while voice feedback indicates which set is selected. Vita is portable and can
be used in various settings in a care home. Furthermore, the cushion blends in with the
existing care space, which lowers the barrier for using it. For these reasons, we selected
Vita as the vehicle for a sound-based intervention in our field study. Vita is still in
development by the researchers and not on the market at the time of this study.
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Figure 6.2. The personal and general sound sets can be selected by pressing the buttons on the reverse
side of Vita to go through the sets, with voice feedback indicating which set is selected.

Figure 6.3. Vita provides access to general sets of four everyday sounds (e.g., Play) with touchpads 1 to
4 and to personal sets of sounds for each resident (e.g., Birds or Cycling) on touchpads 5 and 6.

6.3.1.1  General and Personal Sets of Everyday Sounds

To study the role of sounds in care practice, Vita offered access to both personal and
general sounds (see Figure 6.3). The two right-side touchpads (5-6) provided access to
two personalized sounds for each resident in line with their preferences. These sounds
were selected in consultation with the caregivers and family members, for example, a
racing car sound was selected for a resident who was a sports car enthusiast. The other
four touchpads (1-4) provided a general set of four everyday sounds. Caregivers could
choose between four general sets, resulting in a collection of 16 different sounds. The
general sets were selected to represent a broad array of everyday sounds and potential
ways that they could be used in the care setting. These sets were based on a soundscape
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appraisal model [g] for rating sound in terms of pleasantness and arousal. We translated
the four main components on the ‘pleasant’ spectrum: active, interested, enjoying, and
relaxed, respectively into the following sets: play, day out, listening and daydreaming (as
shown in Figure 6.3). Sound set play consisted of short, dynamic sounds to trigger
playful responses, e.g., a dog barking. The set day out consisted of sounds representing
leisure activities, e.g., a bike ride. With listening, we provided calming domestic sounds,
such as raindrops on a window. Finally, daydreaming offered soundscapes of picturesque
landscapes, such as a campfire with chirping crickets. For each set, we collected four
high-quality sound files that matched the overall description of the set from an online
open-source database [74]. All personalized and general sounds were provided by the
researchers and tested for sound quality on the built-in speaker of Vita.

63.2 Setting and Participants

The field study took place in two residential care homes, one located in the south (A)
and one in the middle (B) of the Netherlands. Both facilities provided long-term care for
people in an advanced stage of dementia. In total, 19 residents with advanced dementia
took part in this study; 10 residents at location A [Ri-10] and 9 residents at location B
[Ru-19]. The age of the residents varied between 70 and 97. Most residents were female,
except R3, Rio, and Rig. Healthcare professionals of the care organizations recruited
participants based on whether the resident: 1) was willing to participate; 2) was
diagnosed with dementia caused by Alzheimer’s or vascular diseases; 3) was in advanced
stage of dementia (indicated by the care organization); 4) lived permanently at the
dementia care home; 5) had no severe difficulty with processing audio; 6) was able to
physically interact with Vita.

Proxy consent was sought from the legally authorized representative (i.e., legal
guardian) of each resident, such as a spouse, family member, or caregiver. Furthermore,
the ability of residents to be included in this research was assessed by professional
caregivers who are familiar with the residents. In addition to the residents, 16
professional caregivers were recruited, eight of whom worked at location A [C1-8] and
eight at location B [Cg-16]. The professional caregivers were also invited to attend an
introductory session.

6.3.3  Ethics

This research was approved by the Ethics Review Board of Tilburg School of Social and
Behavioral Sciences (ref: EC-2019.22) and was evaluated and debriefed at the Client
Representation Board of the care organization. This study is part of the ‘Everyday



Sounds of Dementia’ project, a multi-disciplinary collaboration between partners from
care practice, health, and design. The main researcher conducting the in-context
observations had previous experience in doing research with people with dementia and
was supported by a project representative from the care organizations. As interaction
sessions with Vita were organized as part of the daily activities and routines at the care
home, the residents and the care staff at the facility did not need to allocate additional
time to engage with Vita, as it served as a meaningful substitute for or addition to
regularly scheduled care activities. The residents who did not consent were not
introduced to Vita and excluded from data collection. However, on occasions people
who had not given consent wanted to interact with Vita, caregivers were instructed not
to refuse this interaction and naturally include everyone when using Vita to avoid
potential negative responses. No data was gathered from non-consenting residents who
used Vita and their responses were not discussed during the exit interviews. The
professional caregivers involved in this study were familiar with the residents and were
designated the task of overseeing the deployment of Vita in the care unit they worked
in. Therefore, the researcher was always in communication with the care staff and they
were always present during observation. The duty of care at all times remained with the
care staff. Gaining informed consent was not a singular act, but a continuous dialogue
[18,24] between the care staff, researcher, and residents. The care staff continually
assessed participants’ involvement based on their in-context responses and by
communicating with the researcher and participants directly. These measures provided
a safe environment for the participant, researcher, and caregivers.

Figure 6.4. Vita was introduced in sessions during which the caregivers were encouraged to think
about ways of using Vita in the care home.



6.3.4  Study Procedure

This study consisted of: 1) introductory sessions for caregivers; 2) deployment of Vita in
care homes; and 3) exit interviews with caregivers.

6.3.4.1  Introductory Sessions for Caregivers

Three introductory sessions were organized for approximately one hour each, with one
session at location A and two at location B to fit the schedules of the caregivers. In total,
12 caregivers participated in the introductory sessions, while four [C7-8, 15-16] were not
able to attend the session and were therefore provided with information by the
researcher at the beginning of the deployment phase. The goal of these sessions was to
increase the engagement of the caregivers within the study. First, the caregivers were
asked to map a ‘typical day’ of the residents on a 24-hour cycle. Secondly, the caregivers
discussed cards with statements from sound-related literature, e.g., familiar sounds can
evoke memories’ and placed this card on the ‘typical day’ map. Next, the researcher
introduced Vita to the caregivers and explained the interface (see Figure 6.4). Then, the
caregivers were invited to develop initial scenarios for using Vita in everyday care
practice. These scenarios served to encourage and inspire the professional caregivers to
explore how to use Vita during the deployment phase. The caregivers suggested that
rigid individual use-cases were not practical and that the use of Vita would strongly
depend on the situation and mood of residents.

6.3.4.2  Deployment of Vita in Care Homes

At each care home location, three Vita prototypes were deployed for four weeks. The
devices were situated in the communal room of the care homes where residents who
participated in the study often resided (see Figure 6.5). Vita was designed to blend into
the existing interior and be easily accessible for participants during the deployment
phase. The professional caregivers who were recruited for this study used Vita in-context
with the residents during everyday care practices. At unspecified times, the primary
researcher visited the care home to engage with participants and carry out participatory
observations [26] of interactions with and responses to Vita. This participant-observer
approach enabled the researcher to blend in with the care home context and build a
trust relationship with the residents and care staff [29]. Engaging with the participants
and establishing a social connection offers the researcher insight into the value of tacit
and implicit forms of expression by residents with advanced dementia [37]. During the
participatory observations, the researcher took field notes and made photographic



documentation, both annotated with date and time. The field notes were expanded to
field texts, focusing on the phenomenological aspects of being within the care home.

Figure 6.5. On each location, three Vita devices were deployed in the communal space of the residents
participating in the study.

6.3.4.3 Exit Interviews with Caregivers

After the deployment, 10 professional caregivers who used Vita without the researcher
present took part in a brief semi-structured exit interview conducted by the main
researcher, which lasted approximately twenty minutes. In this interview, they were
asked to describe their experiences and their observations of the residents’ reactions.
Two caregivers were unavailable due to busy schedules, and four did not use Vita outside
the observations.

6.3.5 Data Analysis

The following data was collected: 1) the field notes of the researcher during observations,
2) photographic documentation, and 3) audio of interviews with caregivers. In total, 23
sessions with Vita were observed over the course of 4 weeks on location A and 4 weeks
on location B, with g days of observations on each location. The audio recordings of the
10 exit interviews with the caregivers were transcribed verbatim. Thematic analysis of
the field notes and transcriptions was used inductively as research analysis steps [12].
Statements were classified using codes recording the responses of people with advanced
dementia to Vita, and the social and physical contexts of these responses. New sub-
codes were then developed, based on patterns and the reoccurrence of codes within
each concept.



6.4, RESULTS

In this section, we discuss our analysis of the field notes combined with the
transcriptions of the exit interviews.

6.4.1  Cueing Meaningful Conversations

Most residents [Ri-4, 7-8, 10, 12, 1416, 18-19] were able to recognize sounds triggered by
Vita. Associations with these sounds formed the starting point of conversations between
residents, caregivers, and the researcher who was present during the observations. More
specifically, the sounds offered cues and potential conversation subjects for the
caregiver to start a dialogue: “And based on those sounds, we started to ask questions, to
get a conversation going” [C2]. For instance, after hearing Play_Dog, Rig began to talk
about his pets, as described in the field notes:

Rig talks to me about his pets: “If the cat came in, it would go after [the dog]
too.” C13 joins the conversation: “Are they not eating each other's food then?”
Rig responds: “No, and [the dog] was colossal, he was too big for most people. I
also had a cat, and two dachshunds, they would sometimes cuddle up and sleep
together!”

Residents [Rio, 15, 18-19] linked sounds to aspects of their personal life, which had
emotional meaning to them, such as family and loved ones, house environment, and
meaningful events. For instance, R18 made associations with going to the local football
stadium to attend a soccer match of her favorite soccer team (this is facilitated by the
care organization in partnership with the soccer team). This association was not linked
to experiences from the past, but to an activity in her current life at the care home. She
always took part in this activity and very much enjoyed it, so she wanted to share this
experience:

After hearing Play_Cheering, Ri8 suddenly shouts ‘Yeah!’ and laughs to me
[Researcher] and C15. “It’s just like when I go to support [her favorite soccer
team].” R18 explains the activity: “Yes I have just been, yes, then we just sit
together, women and men together, and then we see if we can get a good place”
[...] C15 asks what they do when their favorite team scores. In response, R18

raises her arms in the air, starts waving and shouts “woohoo!”



Figure 6.6. A resident talks about his past experiences as a race car driver while listening to Racecar
sounds.

Residents [R5, 7, 10, 15, 18-19] made associations with everyday sounds that were
explicitly linked to experiences in the past. For Rio, personal Racecars sounds evoked
meaningful memories (see Figure 6.6). Rio is bedridden and individual care activities
always take place in his private room on a daily basis. While talking is difficult for Rio,
the sounds served as cues for conversing with the caregiver, establishing a connection
by exploring his past, and talking about his hobbies and interests. While listening to
Racecars in conversation with Cs, he talked about how he used to race on a well-known

race circuit:

Rio touches and feels Vita, playing his Racecar and Porsche sounds. Cs5 asks:
“Where can you hear those sounds?” “That is from the [city] racing circuit,” R10
says. C5 looks surprised and replies: “Did you ever go there to watch the races?”

Rio immediately responded: “I've raced there!”

6.4.1.12  Engaging in Different Realities

Although residents [R4, 8, 15, 19] misheard sounds, it did not seem to matter that sounds
were misinterpreted or misidentified. Guessing and sharing interpretations worked as a
conversation starter, despite the associations being ‘incorrect’. The researcher and the
caregiver did not correct the resident but further engaged in the interpretation during

the conversation that followed:



Upon hearing the Listening_Footsteps sounds, Ri5 directs her left ear towards
Vita and says: “I hear horses, I'm not doing anything wrong because I've told

you before, I'm going to walk the horses with someone... Haha!”

Furthermore, Ri5 and Ri8 shared elaborate stories that seemed to mix elements of
memories with situations and events in the present. They appeared to be in their own
reality as they shared “inconsistent stories” [C8] or “stories you can’t make head nor tail
of, but still whole stories.” [C14] For instance, upon hearing Play_Bubbles, Ri8 seemed to
be telling a story from the past, when she suddenly mentions the researcher and Vita in
the past tense, in a ‘memory’ in which she was telling her son about the current study:

Ci15 touches Vita and triggers Play_Bubbles. Ri8 imitates the sound:
“Bloopbloopbloopbloopbloop! Haha! It’s like I'm at home... Then my youngest
[child] came and would say: ‘Grandma, are you home yet? [...] I said ‘yes, I saw
some beautiful things, a young man was here, and he had made a nice pillow,
and then I looked at it!”

These examples illustrate how conversations triggered by Vita offered opportunities for
residents to share meaningful events and experiences, or a story that made sense to
them, with caregivers in the care home setting.

6.4.2  Connecting Through Nonverbal Expressions

Residents in the late stages of dementia were not always capable of verbally responding
to the sounds facilitated by Vita. However, nonverbal responses were also observed
during the deployment. These nonverbal responses triggered by Vita were nonlinguistic
forms of expression, which facilitated ways for the professional caregivers to (re)connect
with people in an advanced stage of dementia.

6.4.2.2  Immersed in One’s Own Reality

Caregivers indicated how some of the residents are often immersed in their own worlds:
“a bomb could explode, so to speak, and she wouldn’t have noticed. She’s so immersed in
her own mind.” [C2] This disconnect with reality presents difficulties in connecting with
residents with dementia, as verbal communication is no longer possible: “It is also
difficult to communicate with her. You can't always understand what she means; maybe
she understands it, but can't express it to me.” [C8] It was observed how several residents
[R1-3, 8, 14] would mumble or quietly say something indistinctly, which was not
understandable for either the researcher or the caregiver. For instance, during an



individual care activity, R3 would start to mumble things after interacting with Vita. R3
was saying something incomprehensible, but appeared to make sense to him, as he was
committed to telling his story:

Upon hearing DayOut_ChurchBells, R3 looks up and mumbles something
unintelligible: “fai, fai, fai, fai...” [...] He starts to mutter a lot more than before,
but it is not really understandable. C5 says: “He has a lot to say [...], but I don't

really know what it is...”

Figure 6.7. The residents explored Vita together with caregivers.

6.4.2.2  Connecting Through Sound

During the deployment, Vita was used in one-on-one care sessions during which
caregivers aimed to (re-)establish a social connection with the residents. In this regard,
Vita was seen as: “a kind of tool, the cushion, the embroidery, the sounds, a means to
communicate in any way.” [Cs] Exploring Vita and engaging with the different sounds
was therefore a nonverbal approach for caregivers to connect with people in an
advanced stage of dementia who were limited in verbal communication or unable to
participate in a fully developed conversation. Reacting to the sounds became a form of
expression and communication between the person with dementia and the caregiver,
even when the responses were not clear or understandable:

When R8 laughs in response to the Play_Cheering sound, the caregiver says
“applause for you!” Several times, R8 gave the caregiver a kiss after looking at

her. She also laughs with the Play_Dog sounds and seems to imitate it: “woof,



woofl” She says to the caregiver: “I hug them like that.” After hearing the dog,
the caregiver asked her what she had heard. R8 doesn't reply, but spontaneously
grabs the stuffed dog cushion that lies behind her.

6.4.2.3  Touch and Proximity

In addition to sound, our findings also report on meaningful responses relating to touch
and proximity with caregivers. In many cases [R4, 8-9, 12-15, 17-19], the caregiver or
researcher would take the hand of a resident and start exploring Vita (as shown in Figure
6.7). When interacting with Vita, Ri3 and Ri7 were hesitant in the beginning. Touch and
physical connection were a way for the researcher and the caregivers to connect with
the residents to establish and recognize the presence of the person. Ri7 was very
introverted at the beginning of the session with Vita and did not react to Vita when it
was presented in front of her, holding her arms close to her body. After a handshake
with the researcher, she started to feel more at ease in the setting, and connected with

the caregiver who was also present:

C15 asks Riy to put her hand on Vita. Ri7 shakes her head indicating ‘no’ to the
caregiver and pulls her hand back to her chest. The caregiver plays some sounds,
but she doesn't react. She suddenly looks at me [researcher] and laughs, she
takes my hand and starts shaking it. I shake it back, and then Ci5 lays her hand
on Vita and plays Play_Dog: “Oh a dog!?” Riy now smiles at the caregiver and
nods ‘yes’. The caregiver asks her: “Did you also have dogs at home in the past?”
Riy looks at the caregiver and nods ‘yes’. She still holds one hand to her chest
but was looking at C15 who was pulling silly faces such as looking amazed and
smiling at her. Rty smiles back, leans towards the caregiver, and gives her a kiss
on the cheek. “Oh sweetheart” says Cis.

These observations reveal how everyday sounds provide opportunities to establish a new
connection between caregivers and residents, who cannot verbally connect anymore by
expressing associations with sounds through gestures, facial expressions, movement,
and imitation.

6.4.3  Curiosity and Playfulness in Care

Engaging with Vita and everyday sounds evoked emotional and lively responses from
residents, such as laughing or displaying increased forms of interest and focus.



6.4.3.1  Agency and Discovery

When presented with Vita, residents were prompted to explore the artefact by fiddling
slightly with the embroidered patterns with their fingertips [R2-3, 14-15], feeling the
edges of the cushion [Ri-4, 7, 9-10, 14-15, 17-18] or drumming [R8-9, 14]. Residents were
actively exploring the six touchpads with their hand in order to ‘guess’ and explore all
the sounds that were hidden in the cushion [R2-6, 8, 10-11, 14-15, 18]. When doing so,
they displayed increased interest and attention in response to exploring the different
sounds [R3-4, 10, 14-15]. It was observed how several residents became very curious about
Vita, as they found it peculiar that sounds emerged from inside a cushion [R4, 6, 15-16,
19]. However, this feeling of curiosity encouraged participants to further explore the
sounds from Vita. For example, R4 concentrated on exploring all the different touchpads
and tried to recognize each hidden sound:

R4 explores the touchpads again with her hand flat on Vita. Upon hearing
DayOut_ChurchBells, she says: “I hear music!” She continues to explore and
says, “It's strange!’[...] R4 explores further and after a while asks: “how does

such a dog get in a cushion?”

This discovery evoked several joyful responses, such as laughing and mimicking the
sound out loud. As described above, R4 was very interested in exploring Vita. Upon
hearing the Play_Cartoon sounds, she produced a strange noise which seemed to mimic
the sound she heard:

While playing the Play_Cartoon sounds, R4 turns to me and says: “That's
mama!” Again, she plays Play_Cartoon and turns back to me and looks
surprised. While smiling, her eyes go back and forth, scanning the room. She

looks at the pillow and makes the same sound again: “Mama... Papa!”

Some residents were also startled by the sounds and pulled their hands back upon
hearing something, or were insecure and worried they would “break” Vita [R5-6, 15, 18].
For instance, Ri5 eventually felt comfortable in exploring Vita; however, she first needed
to be reassured that nothing could go wrong with the artefact:

Ri5 moves her other hand away from Vita: “I won't do this. Suppose it falls on
the floor, then it’s my fault!” C15 and I [researcher] explain to her that she can’t
do anything wrong and that she certainly cannot break the device. Ri5 further
explains: “I don't like things like that, I always lose.”



6.4.3.2  Pretending and Acting Playfully

Most residents experienced a sense of excitement and playfulness while interacting with
Vita and listening to the everyday sounds [Ri, 3-4, 6-8, 10, 14-16, 18]. After making
associations with the sounds, residents imagined that the thing or object that was
making the sound was present in the space, or hidden inside Vita [R5, 10, 14-15]. These
imaginations provided scope for playfulness and pretending, as the caregiver went along
with the imagination of the residents, e.g., “There is a dog in the cushion!”, with residents
[R4, 13] putting their ear to Vita to better hear the sound that was hidden inside. In this
context, these responses were not seen as confusion as the participants’ remarks were
not off-topic. These responses could be interpreted as jokes or playful remarks based on
their appropriateness and timing. For instance, this playfulness was also observed
during a session with Ri5 and the researcher, when Ri5 wanted to get the sound out of
Vita:

Upon hearing Play_Cartoon, Ri5 looks surprised and says: “oh haha, a
chicken...” Among the cartoon sounds, a fart sound is heard, and her eyes open
wide: “oh!” I ask jokingly if it was her. She looks at me and clearly says no, then
starts to laugh loudly: “No, I was shocked! Haha” Then she hears her personal
Cat sound, after which she imitates it: “woof, meow, I really want to get it out!
So that they can walk here. How should I do that?” And she picks up Vita and

looks at it: “Because that is possible, you know!”

Furthermore, the exploration of Vita offered cues for teasing and making jokes that were
related to the sounds the residents were listening to. These playful interactions between
caregivers, residents, and the researcher resulted in an enjoyable and informal
atmosphere during everyday activities in the communal room:

C4 takes Vita from the couch and places it on the table where R4 and R5 are
sitting, and first hands it to R4. They listen to the Play_Bubbles when the other
caregiver starts joking: “Are you peeing in your pants?” “No, it's the pillow!” says
R4 while laughing. “That's what they all say!” jokes the caregiver, and they laugh
together.

Everyday sounds facilitated by Vita were able to stimulate curiosity, and the act of
exploring and guessing sounds offered opportunities for playfulness, imagination,
resulting in an informal and pleasant atmosphere in the residential care environment.



6.4.4 Rolein Everyday Care

The thematic analysis gave insight into the various contexts Vita was used in, and how
these influenced the interactions with Vita.

6.4.4.1  Scheduled Individual Sessions

Vita was used during scheduled individual care activities during which professional
caregivers would socially engage with the residents: “I try to give someone a bit of daytime
activity at their bed. Something the resident wants to hear and talk about.” [C5] These
sessions took place in either an empty room or in the private room of the residents [Rio,
14, 16]. Furthermore, these individual sessions were also used to activate the residents
by letting them engage with various sensory stimuli: “then I try to stimulate or relax the
senses.” [Cs] Vita served as a means for facilitating these sessions: “And I often look for
things that you can do with them, like with lights and sounds or something extra.” [C2]

6.4.4.2  In-between Moments in Everyday Care

Vita was also used during everyday care moments that were not scheduled care
activities, but situations where one of the caregivers thought it might be useful. These
spontaneous sessions mostly took place in the common living area. For instance, in
between scheduled activities the residents were often bored, which would often lead to
a general sense of unrest: “a bit of boredom, after lunch or dinner... they have nothing to
do, and then they get bored and start watching each other and often irritate each other.”
[C4] During these moments in between activities, residents would often remain seated
in the common living space at the dining table. By using Vita, the caregivers aimed to
provide a fun activity to stimulate positive interactions between the residents: “because
otherwise you will irritate each other, and now it was more like look how nice it is’and ‘do
you also want to try it’ and laugh together.” [C7] This resulted in a shared activity for
relieving boredom, which also influenced the general atmosphere in the communal
room. These interactions were also noticed by other residents, who became curious and
wanted to see what was happening: “because of course we had a lot of fun at that table
and then others looked at what we were doing, and I asked them if they wanted to sit with
us, but then they said ‘no’, they just looked from a distance. And that resulted in general
interest, which was also positive!” [C4]

6.4.4.3  Distractions in the Care Environment

The physical care space was a source of distraction for three residents [Ri4-15, 18]. For
instance, Ri4 was at one point focusing on a picture of her family on the wall of her



private room. Other sounds present in the space could confuse residents in thinking
these sounds from another source originated from Vita. For example, Ri5 mistook the
sound of the creaking door of the communal space as if it had been triggered by Vita: “A
door that is closed by the wind?” [Ri5]. Other residents present in the communal space
also represented forms of distraction, making it difficult for some residents to engage
with Vita. For instance, Ri5 was interacting with Vita when a group of other residents
came in the communal space and disrupted the setting:

... in the meantime, the other residents are returning from an activity. Suddenly
there is a lot of noise and buzz and Ris is distracted as a result and no longer
has attention for Vita and me. Two residents who come in are singing aloud to

each other, and Ri5 says: “It's all a bit much right now!”

6.4.4.4  Moments of Unrest

The exit interviews revealed how caregivers also tried using Vita in moments of unrest
[C2-4, 7 13-14]. However, the caregivers indicated that residents [Ry, 5, 14-15, 19] did not
want to interact with Vita when they were feeling stressed or angry: “If she is super
restless, you just can’t calm her down. Eventually, she calms down by herself, you can't do
interventions on that.” [C2] A similar situation was observed by the researcher during a
group session in the communal space. One of the residents was stressed because she
was waiting for her husband, and she was worried her husband might have forgotten
her (see Figure 6.8). While other residents were sitting at the table and interacting with
Vita, she stood up to find the exit to go home. When offered Vita, she did not display
any interest in interacting with it:

Ré6 is interacting with Vita at the table together with R5, C4, and C9, but R5,
who is sitting next to R6, looks a bit angry. Rj is stressed because her husband is
still not here, she also does not want to take her medication because she doesn’t
know why. [...] When Rs is asked to interact with Vita, she shows little interest
and only touches it for a few seconds.



Figure 6.8. A resident (middle) was distracted by another resident (right), who was nervously pacing
around the communal room and did not want to interact with Vita herself.

This situation was in contrast to a few days later when the same resident [R5] was in a
better mood, and suddenly did display interest in trying out Vita:

Rs5 enters the room with a big smile. In her hands, she holds some freshly picked
strawberries from the garden and proudly shows them to the rest. “Are they
already ripe?” R4 asks. The other caregiver is going to rinse the strawberries,
and Rs is joining us at the table. I ask her if she also wants to play with the
pillow. She agrees, and I put the pillow on the table for her. [...] She hears the
Play_dog again. opens her eyes wide and quickly pulls her hand away from the
pillow. “Is he going to bite?” she says jokingly and starts to laugh and shake her
hand, pretending that the dog had bitten her as she laughs, almost teasingly at
the others at the table.

Our findings indicate how Vita was used in everyday care, both individual as in a group,
and was found most useful in facilitating meaningful and social activity when the
residents were willing and seeking acknowledgment.

6.5 DISCUSSION

The results presented above provide insight into how the selection of everyday sounds
represented through Vita cued meaningful conversations, facilitated nonverbal
connection with the caregivers, and provided opportunities for curiosity and playfulness
in the everyday context of dementia care. Furthermore, our findings identified how Vita
was used both during scheduled activities in one-on-one sessions, and in spontaneous
moments to relieve boredom and activate residents in between scheduled care activities.
We further discuss these insights in relation to existing literature and outline



implications for design to integrate sound-based interventions in long-term residential
dementia care.

The everyday sounds facilitated by Vita were able to evoke associations in the form of
verbal responses that served as a conversation starter. This cueing of conversation is
similar to the use of media in reminiscence therapy [2,13,72]. However, in reminiscence
sessions, media such as images or videos are used to prompt memories and responses
from people in early to mid-stages of dementia. While these types of sessions often rely
on visual stimuli [2,22,48], the results of this study provide examples of how everyday
sounds can evoke similar responses in-situ that are specifically related to sound. In
addition, we observed how sounds could be misheard or misinterpreted while still
evoking meaningful associations, memories, or emotional responses. This mishearing of
sounds can be attributed to the inherent quality of sound and how different listeners
interpret audio signals differently [59] based on their current mind-state or past
experiences [15]. For people with advanced dementia, this interpretative step offers an
associative perspective to enable them to assign personal meaning to sound, without
being confronted with an inability to identify or remember specific events, places, or
people [2,34]. This is why the ambiguous character [32] of sound makes it a suitable
modality for technologies in dementia to provide associative and open-ended cues for
conversations and responses that do not need to be authenticated in terms of ‘truth’.

Initiating and facilitating conversation is key to nurturing relationships between
caregivers and residents in a care home setting [22] as people, including those with
advanced dementia, are social beings, actively seeking out and engaging in social
interactions [43]. Our findings suggest that by facilitating everyday sounds, technologies
for people with dementia can accommodate an enjoyable and informal atmosphere with
room for teasing, pretending, and acting playfully. While existing research tends to focus
on reminiscence [3,48,73], our findings indicate how exploring unfamiliar sounds can
result in curiosity, which affords opportunities for discovery in an environment where
meaningful experiences are considered scarce [57]. These playful interactions facilitated
by Vita were able to create a general sense of inclusiveness and social belonging among
the residents. Furthermore, Vita was also used during individual sessions in care spaces
with fewer sources of distraction and stimuli from other residents. Therefore, sound-
based interventions such as Vita can offer opportunities for shared explorations of
sound, resulting in intimate interactions between the caregiver and the resident, both
in verbal and nonverbal responses [45].



Our results illustrate how residents with less verbal communication capacity express
their reactions to sound through bodily responses [47], such as smiling, laughing,
closing or opening eyes, mumbling, or imitating sounds. By engaging and responding to
these nonverbal responses, caregivers were able to establish a mutual nonverbal
communication and connect with the residents. This use of Vita in the care homes
reveals new opportunities for sound-based interventions to initiate embodied
connections between caregivers and people in advanced stages of dementia.
Furthermore, touch and proximity play a role in these interactions, as caregivers and
residents often explored Vita together. This is similar to music sessions where a sense of
intimacy and shared movements are key in providing social participation [58]. Sound-
based interventions are therefore not necessarily replacements for current care
activities, but they support, supplement, and provide new opportunities for social
connectedness between residents and caregivers.

6.5.12  Implications for Design

We further outline implications for designing sound-based interventions in long-term
residential dementia care.

6.5.12.2  Meaningful Experiences in Everyday Care

Researchers studying soundscapes in care environments [8,17,36] have explored the
potential of sound to remediate perceived behavioral disorders [23], change mood [9],
and reduce stress and agitation [36]. However, our findings indicate that caregivers
hardly used Vita in cases where such behavior was actively observed, as initial attempts
to reduce agitation with Vita were unsuccessful. These findings offer a different
perspective to literature [4,17] that positions sound or music as a therapeutic solution
for agitated behavior. With Vita, caregivers mainly offered the residents a meaningful
activity, for instance, in between organized activities to avoid boredom. The use of Vita
in context is in line with the notion of ‘Experience-Centered Design’ (ECD) [57].
Whereas initial research in HCI on dementia mainly focused on assistive technologies
to address the symptoms of dementia [6,21,55], ECD offers an alternative perspective by
addressing the individual experiences of people with dementia, and the role of design to
enrich these experiences [30,71]. Similarly, selecting and representing sounds from
everyday life provides opportunities for meaningful activities and social engagement in
everyday care settings [40]. In the care home context, we also emphasize the role of the
professional caregivers in providing these experiences as a person-centered approach in
daily care practice [69]. While highlighting meaningful responses of the residents, we



do not position everyday sounds as a solution for every individual, but as an additional
tool for caregivers to enrich the everyday experience in care homes.

6.5.1.2  Situated Nature of Sound

Based on our results, the optimal selection of audio content for sound-based
interventions in dementia care greatly depends on the personal and social context in
which it will be used. As people living in residential care homes either prefer engaging
with sound individually or in a group, designers should address these social dynamics
in care homes by designing adaptable audio content [40] for both personal, intimate
settings, as well as informal and playful group settings. We therefore argue that sound-
based interventions should be able to provide access to both personal and general sound
content. While personal sounds provide a sense of familiarity, general sounds can
stimulate curiosity and discovery by offering new experiences in the present that do not
necessarily rely on recapturing past experiences [42]. Our results show how residents
were engaged in discovering sounds by exploring the general sound sets of Vita. These
findings are in line with research suggesting that general content is more likely to
stimulate more extended responses than personal content by allowing a broader scope
for conversational topics [22]. Therefore, sound-based interventions should be able to
facilitate these explorations by offering a wide variety of audio content to counter fatigue
in interaction and provide space for discovery and opportunities for new experiences ‘in
the now’ [56].

6.5.1.3  Embracing of Ambiguity

Research on reminiscence therapy indicates the value of social interactions during
therapy sessions [73], as the sharing of evoked responses is more meaningful than the
response itself [13]. However, as people move on into the advanced stages of dementia,
recapturing memories and sharing these experiences becomes increasingly difficult [45].
We have reported how Vita offered an alternative way to stimulate social connectedness
as residents and caregivers engaged in each other’s company and acknowledged bodily
responses to the everyday sounds that were played. In addition to reminiscence,
everyday sounds can be less prescriptive and create ambiguous cues that are open to
interpretation and thus establish opportunities for mutual connection beyond verbal
communication. Sound as a medium in this space can embrace both ambiguity and
universal cues to elicit meaningful responses and embodied connectedness. We
therefore challenge generalized preconceptions of using sound in care environments,
such as stress relief and reminiscence and argue that design-based interventions should
consider highly personal and situated responses to sounds.



6.6 CONCLUSION

In this chapter, we present insights from a field study that explored the relevance of
everyday sounds in care homes for people with dementia through re-presenting selected
sounds using Vita. The findings contribute to existing literature by reporting how
everyday sounds in dementia care can stimulate social connections by eliciting
meaningful conversations, as well as nonverbal responses. Furthermore, we have
outlined design implications for sound-based technologies for use with people in
advanced stages of dementia in real-life care settings. We aim to broaden the discussion
on the use of sound to manage behaviors defined from a purely medical point of view,
extending applications of sound to care settings by offering alternative perspectives that
address social connection as well as individual and group experiences related to sound.
However, more research is needed to build on these explorative findings and to further
investigate the potential importance of everyday sounds in dementia care practice. With
this work, we aim to inspire future design research in day-to-day care settings that
involve both people with dementia and their caregivers.
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v

REFLECT

Section 4 reflects on the value of everyday sounds and technology for
people with dementia and their caregivers. Chapter 7 discusses how
everyday sounds as open-ended cues facilitated through tangible
interactions can enrich the everyday experiences of dementia. This
chapter concludes with a reflection on the design approach to capture
and enrich the lived experiences of dementia. Chapter 8 revisits the
research questions stated in Chapter 1 and formulates the main
research conclusions of this thesis. Based on the insights presented in
this thesis, this last chapter provides directions for future work.






Discussion

This thesis has provided novel insights into how everyday sounds can support the
wide range of lived experiences of people in different stages of dementia and their
extended care networks, such as informal and professional caregivers. This chapter
aims to bridge and discuss all the main insights and outline the benefits of everyday
sounds facilitated by technology for people with dementia. First, we present a
summary of the main findings. Next, we discuss the role of everyday sounds in
enriching the lived experiences of people with dementia and their caregivers
through open-ended engagement and tangible interactions in day-to-day settings.
This chapter concludes by reflecting on the research through design approach used
in this thesis by elaborating on the role and influence of the design researcher.

Partially (Sections 7.3.3 and 7.4.2) based on:

Maarten Houben, Rens Brankaert, Emma Dhaeze, Gail Kenning, Inge Bongers, and Berry
Eggen. 2022. “Enriching Everyday Lived Experiences in Dementia Care.” In Sixteenth
International Conference on Tangible, Embedded, and Embodied Interaction. TEI '22. New
York, NY, USA: Association for Computing Machinery.
https://doi.org/10.1145/3490149.3501326



7.1  SUMMARY OF FINDINGS

This thesis investigated the previously unexplored potential of everyday sounds
in technology and design to address the emotional and social needs of people
with dementia. The research presented in the previous chapters focused on the
main research question of how everyday sounds can enrich the lived experiences
of people with dementia.

Section 1 addressed the experiences of people with dementia evoked by everyday
sounds and the social interactions that emerged from these experiences. The
workshops in Chapter 2 demonstrated how the personal responses to everyday
sounds resulted in meaningful activity as generic soundscapes composed of
everyday sounds evoked memories, emotional reactions, and shared experiences
in a group setting. Everyday sounds played during the workshops triggered
associations for the participants based on their past life experiences. The
recollection of memories associated with the everyday sounds resulted in
meaningful moments in the present by reliving and sharing past experiences in a
group setting. Therefore, we concluded how the emotional benefits of listening
to everyday sounds were situated in social interactions. These outcomes
highlighted the potential of everyday sounds in technology to facilitate person-
centered and meaningful activities for people with dementia.

Section 2 built further on the insights from the workshop study by investigating
how we can design for meaningful experiences with everyday sounds to support
people with dementia. This section reported the longitudinal study involving
people with dementia and their caregivers in a one-year co-design project to
explore how meaningful everyday sounds can be identified and how to design
technology to facilitate meaningful experiences with everyday sounds in the
home environment. Chapter 3 offered insights into how people with dementia
link everyday sounds to their past life experiences based on the emotional value
behind a specific memory and how the relative provides support and collective
memory during meaningful activities. Chapter 4 provided insights into how
technology with personal everyday sounds can offer meaningful activities in the
home environment by supporting everyday conversations, stimulating emotional
responses, and capturing everyday experiences. The sessions also revealed how
tangible interactions with everyday sounds that focus on discovery and
exploration can stimulate initiative in the person with dementia to engage with



rich collections of audio content. The co-design study resulted in the design of
the Tumbler as an intuitive and non-intimidating interface that offered tangible
interactions with sounds to empower people with dementia and their partners to
engage in social activities within everyday home settings.

Lastly, Section 3 addressed how interventions that enable listening to everyday
sounds can be integrated into dementia care practice. To address the experiences
of people in the advanced stages of dementia, Section 3 focused on the in-context
deployment of Vita in two residential care facilities. Chapter 5 reported
opportunities for sound and technology to add value to daily care practice by
providing rest or stimulation, social contact, or meaningful personal responses
during daytime activities, between planned activities, at moments of personal
care, or during informal moments. Chapter 6 reported the lived experiences of
people with advanced dementia and their caregivers using Vita to engage with
everyday sounds in a care home context. The field study provided insights into
the role of everyday sounds in dementia care in stimulating meaningful
conversations, giving playfulness or feelings of discovery, and establishing a social
connection between residents and caregivers. Furthermore, we gained insights
into how Vita was used during scheduled activities and everyday moments in the
care environment.

Based on these findings, the following sections address how these novel insights
contribute to existing literature.

7.2 EVERYDAY SOUNDS AS OPEN-ENDED CUES

Chapter 2 presented multilayered soundscapes of everyday sounds and revealed
that four layers of everyday sounds were perceived as overwhelming. The
research in the following Chapters 3 to 6 used sets of everyday sounds. The sets
in Chapter 4 contained both short sound fragments of 30 seconds or less, e.g.,
sound event or story cue, and longer sounds that lasted several minutes e.g.,
background layer, that could be played simultaneously by the Tumbler. Vita also
contained short sound fragments (e.g., set play) and longer sound files (e.g., set
daydreaming) but played these sounds as separate sound sets to not overwhelm
participants who were in the later stages of dementia. The study findings
consistently revealed how the fragments of everyday sounds evoked more
numerous and rich responses from people with dementia.



Design for Everyday Sounds in Dementia

As described in this thesis, everyday sounds were used as external memory cues
to prompt personal memories, similar to digital items collected and kept by
people in interactive systems [45]. This thesis highlights the potential of everyday
sounds as cues to facilitate meaningful activities that focus on social engagement,
active participation, and personal identity. Digital media is broadly used as a cue
to evoke reminiscence and provide meaningful social activity to support the well-
being of people with dementia [33]. These cues work as stimuli to foster
engagement from people with dementia towards their physical and social
environment [20]. This section further discusses how the intrinsic properties of
sound allow for open-ended engagement through the perception of everyday
sounds that result in reliving memories in the present and collective experiences
that can be shared with others (see Figure 7.1). We differentiate everyday sounds
from commonly used media such as videos, images, or music by discussing the
value of the idiosyncratic and temporal characteristics of everyday sounds in
providing open-ended engagement during meaningful activities.

EVERYDAY SOUNDS AS OPEN-ENDED CUES
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Figure 7.1: Everyday sounds can provide open-ended engagement during meaningful activities
for people with dementia as the subjective perception of sound results in reliving memories
and collective experiences that can be shared with others.

7.2.1  Subjective Perception of Sound

The studies presented in this thesis have provided numerous examples of how
everyday sounds allow people with dementia to give their interpretations and
recollections of memories or stories that were meaningful to them (see Chapter
2). This meaning assigned to everyday sounds is grounded in making open-ended
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associations based on the subjective experiences of listening to sound (see
Chapter 3). These findings follow the ‘interpretive paradigm’ in soundscape
research that states the perception of sound depends not only on the nature of
the sound source as a physical phenomenon but also on how the listener
perceives the sound signals [10,78]. This thesis has highlighted how this
subjective nature of perceiving everyday sounds is a valuable means for fostering
open-ended engagement with people with dementia during meaningful activities
suited to the abilities, personality, and uniqueness of every person with dementia.
For example, the workshops in Chapter 2 and the first session reported in Chapter
3illustrated how generic or non-personalized everyday sounds evoke associations
based on the personal experience and background of people with dementia.

This open-ended engagement through everyday sounds during meaningful
activities can reduce barriers or feelings of insecurity. For example, the field study
with Vita in Chapter 6 revealed how residents made different interpretations of
everyday sounds while the caregiver went along with the resident's
interpretation, resulting in meaningful or emotional conversations for the
resident. In this context, the caregivers' subjective perception of everyday sounds
is also a matter of opinion and not a fact that needs to be verified by the person
with dementia. Existing literature has indicated how providing room for
interpretation allows people with dementia to bring personal meaning to the
activity and avoids confrontation with the potential inability to recall details,
such as time, place, or people [3,37]. As illustrated in this thesis, the subjective
characteristics of everyday sounds enable people with dementia to recall essences
or extracts of memories that allow for open-ended engagement by catering to the
lived experiences of people with dementia that make sense in their reality. This
open-ended engagement relieves the pressure that can arise for people with
dementia when asked to recall specific details or facts from a particular memory
[75]. Therefore, making open-ended associations with everyday sounds empower
people with dementia to connect with past experiences as their present selves.

7.2.2  Reliving Past Experiences in the Present

The rich qualitative findings presented in this thesis have demonstrated how
everyday sounds provide cues for reliving emotionally valuable memories.
Recalling and sharing identity-defining life stories support people with dementia
to explore and maintain a sense of selthood [go]. For example, research on music



and dementia has indicated how people with dementia can best recall and
recognize music from their teenage years while experiencing associated emotions
linked to this period [71]. Therefore, it is not the stimulus in itself but the
underlying and personal meaning that impacts the level of engagement and
interest of the person with dementia. [21]. The findings in this thesis illustrated
how non-musical or everyday sounds that match the recollection of past
experiences of the person with dementia evoke recognition and feelings related
to the meaning and emotions behind the associated memory. Furthermore,
Chapter 3 offered examples of how everyday sounds can evoke mixed feelings by
recalling emotionally challenging experiences. Nevertheless, these experiences
are also valuable by supporting a sense of self and identity [13]. Therefore, this
thesis contributes to the large body of literature on reminiscence therapy [94] by
demonstrating how people with dementia recall valuable personal memories and
engage in a wide range of identity-defining experiences based on their association
with meaningful everyday sounds.

Chapter 2 provided a clear account of the different types of memories that people
with dementia recalled during the workshops, such as childhood memories,
anecdotes about loved ones, and meaningful past experiences that left a
significant impact. Therefore, evoking memories related to sounds perceived in
daily life can spark recollections of past everyday life as people with dementia link
everyday sounds to their life histories, such as family, hobbies, work, home, or
vacation. For example, one person with dementia described how to drive a train
when hearing recordings from a train driver's cabin (see Chapter 3). While photos
often represent significant life events, everyday sounds connect to aspects of daily
life that are often forgotten [13,14]. Therefore, this thesis expands the scope of
reminiscence for people with dementia as everyday sounds can uncover a wide
range of the participants' past life experiences, values, and history.

“Back in the days, when we were heading to church, we always
walked by under a tree, and that were trees like those we just
heard, and they always created these beautiful sounds. Nice [I am]
still able... I can still remember that! Yes, I still remember it very
clearly. As a child, I already found it impressive that so many birds
were sitting together...” (Participant with dementia— Chapter 2)



Whereas visual objects, such as photographs, are inherently static and exist over
time, sound emerges and dissipates in time and conveys changing events, for
example, a closing door [35]. This thesis has demonstrated how the transient
nature of sound enables people with dementia to relive their memories and
express associated emotions in the present. Being in the moment by engaging
with the senses and allowing playful and pleasurable experiences brings positive
emotions to people with dementia [85]. We highlight how everyday sounds
provide dynamic cues in time that require a sense of focus and get people with
dementia in contact with their surroundings as responding to sounds that emerge
and dissolve over time becomes a way of being and acting in the now.

Most digital storytelling methods use personal edited videos to deliver predefined
linear narratives [72]. In contrast, our findings illustrate how the temporal
delivery of everyday sounds thrusts the evolution of a story or narrative by either
building up to a soundscape, letting the story simmer, or offering new avenues
for the story to further unfold. Chapter 3 provided examples of how the researcher
dynamically played everyday sounds in real-time during the sessions with the Life
Story Soundboard in response to the reactions expressed by the participants or
based on where the conversation was heading. Therefore, this thesis illustrates
how everyday sounds offer dynamic cues to tap into a broad range of aspects of
past everyday life and let people with dementia build their story or memory in
the 'now'. We emphasize how the immersive aspect of omnipresent sounds takes
people with dementia on a mental journey to imagined spaces of past, present,
and future life to create a sense of familiarity in which their story can take place.

7.2.3  Collective Experiences

The findings presented in Chapters 2-6 illustrate how everyday sounds work as a
conversation starter as making and sharing interpretations is a social process by
comparing opinions or expressing thoughts. In general, sound exists over space
as the sound source can be heard from all around and is inherently different from
visual information that can only be perceived when looking in the right direction
[35]. Sound waves traveling through space engage and socially connect people
through shared listening, as people make emotional and social connections while
present in the same acoustic environment [74]. Similarly, this thesis illustrated
how shared listening to everyday sounds offers opportunities for searching and



receiving social connections as everyday sounds started conversations, and
participants responded or engaged in each other's stories.

Shared activities that involve reminiscing and telling stories during which the
person with dementia is acknowledged result in a sense of encouragement and
achievement [68]. Therefore, everyday sounds provide an accessible and open
medium for social activity by sharing essential and identity-defining experiences
from the past with others. These findings are similar to research on immersing
people with dementia in digital environments to evoke memories and meaningful
experiences during reminiscence activities [4,42,81]. However, everyday sounds
cause a mental transposition into another space within a real-life physical
environment as the person with dementia always remains in physical or visible
contact with the relatives or caregivers, who are all immersed in the soundscape.
Therefore, the verbal, bodily, social, and emotional responses evoked by everyday
sounds reported in this thesis are situated in social activities and considered
collective experiences.

Our findings also revealed how people with dementia express nonverbal
responses to sounds through gestural communication, touch, or bodily
expressions such as smiling to express appreciation, frowning to indicate
confusion, or making gestures to mimic a sound (Chapters 2 & 6).
Communicating or engaging with people in the late stages of dementia is
challenging if they have language difficulties or aphasia [40]. Nevertheless, people
with advanced dementia were actively involved in the evaluation of Vita, as the
observations in Chapter 6 revealed the value of everyday sounds to support
nonverbal communication, such as smiling, laughing, closing or opening eyes,
mumbling, or imitating sounds. Offering sensory stimulation at the desired level
of the person with dementia is necessary to accommodate their fluctuating
sensory abilities [27]. Everyday sounds allow for open-ended embodied
expressions that are comprehensible and open to people with mild to advanced
dementia by tapping into the remaining sensory abilities.

For people with significant language impairments, these embodied responses are
valid expressions of personhood and active forms of social initiative [58].
Respecting and acknowledging these nonverbal responses as social agency allows
for mutual nonverbal communication and social connection between caregivers,
relatives, and people with dementia [30]. Similarly, technologies that embrace



embodied cues such as mimicry or imitating gestures as communication
modalities can support communication between caregivers and people with
dementia in caregiving practices [38]. Therefore, this thesis demonstrates how
interventions that provide engagement with everyday sounds empower care
home residents to express embodied forms of communication to socially connect
with others.

7.3 TANGIBLE INTERACTIONS WITH EVERYDAY
SOUNDS

This thesis adopted a research through design approach through the
development and evaluation of design artifacts as a method of inquiry [96]. This
approach resulted in the development of three new design artifacts and the use
of an existing artifact during the research activities to evoke and explore the
responses to everyday sounds and evaluate the potential use and feasibility in
real-life settings:

¢ The Dementia Soundboard is a design artifact developed for the workshops
reported in Chapter 2 to interactively explore soundscapes as configurable
compositions of everyday sounds during an activity at the daytime center,
which provided unique insights into the participants' personal experiences
with everyday sounds.

e The Life Story Soundboard is the next iteration of the Dementia
Soundboard and was developed as a tangible interface to identify and
categorize personal audio content during the co-design sessions reported in
Chapter 3. The Life Story Soundboard was explicitly designed to offer
flexibility and personalization during the subsequent steps in retrieving
meaningful sounds and discovering personal narratives.

e The Tumbler was developed as an easy and accessible audio device to play
everyday sounds at home for people with dementia and their relatives. The
Tumbler is a finished prototype that can be used in field studies to capture
the impact of personal sounds on people with dementia. Chapter 4 reported
how the Tumbler was designed as a versatile product to be used in multiple
contexts as the soundscapes can dynamically adapt to the abilities and the
individual preferences of the person with dementia.



e Vita is an existing interactive sound player in the form of a soft cushion used
as a design artifact during the field study reported in Chapter 6. Vita is a high-
fidelity prototype developed by the Pleyade Innovation Team'. Vita was used
in two care facilities to play personal and generic everyday sounds during
everyday care practice or activities.

These design artifacts offered physical representations and control of digital
sound content for people with dementia and their extended care network. We
frame the engagement of people with dementia with these artifacts as tangible
interactions with everyday sounds as tangible interfaces rely on embodied
interactions and tangible manipulations of digital content in a physical space
[49]. In this section, we further discuss the role of tangible design artifacts in
facilitating experiences with everyday sounds by supporting agency through
exploration, providing shared activities, and enabling integration in everyday
environments. (see Figure 7.2).
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Figure 7.2: Tangible design artifacts provide agency through exploration and allow for shared
experiences and integration in everyday surroundings.

7.3-1  Supporting Agency through Exploration

The design artifacts described in this thesis provided accessible and
understandable interfaces for exploring and discovering everyday sounds. People
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with dementia could interact with these devices and perceive sound as output
resulting from their actions. Tangible design artifacts that tap into the remaining
cognitive and sensorimotor skills of the person with dementia result in feelings
of achievement and self-efficacy [47]. Similarly, the Dementia Soundboard
allowed the participants to select soundscapes using tactile everyday objects,
such as a seashell. In addition, the soundboard also offered an interface to
discover all the sounds embedded within the soundscapes as the different layers
could be directly adapted by interacting with the touchpads (see Chapter 2).

In contrast to music which is linear audio content with a clear beginning and end,
listening to everyday sounds is explorative as everyday sounds continuously
change and require focus and attention to interpret the sound (see Chapter 3).
The Tumbler fully embraces this explorative nature of engaging with everyday
sounds by providing a tangible interface that the users can explore through
gestures such as rolling, tilting, or shaking (see Chapter 4). Artifacts that facilitate
tangible and embodied interactions in the here-and-now avoid linear cognitive
thinking by allowing parallel coupling of action and perception [26]. Similarly,
sound prompts in response to bodily actions and gestures support people with
dementia in understanding their interactions and environments [25]. In addition,
our findings demonstrate how tangible interfaces that offer direct manipulation
of media content such as everyday sounds offer intuitive interactions by avoiding
complex cognitive tasks and by stimulating active exploration.

The design artifacts enabled people with dementia to become active contributors
during meaningful social activities. For example, residents using Vita in the care
home would explore the six textile touchpads on the cushion to listen to the
sounds with a caregiver (see Chapter 6). The vinyl patterns on the cushions were
inviting for the residents to feel with their fingertips. These physical and
embodied interactions allow people with dementia to connect the inner self with
the physical environment [60] and reflect a sense of social agency [58]. In general,
agency is often used in the narrow sense as the capability of intentional actions
[80]. In the context of dementia, agency refers to how people with dementia
manifest forms of self-expression and identity [68] and initiate and engage in
social interactions [31]. This thesis demonstrates how tangible design artifacts
that stimulate open-ended exploration and provide inviting forms of interaction
allow for a wide range of individual expressions of agency.



Through engaging with these tangible design artifacts, people with dementia
could express their opinions, thoughts, values, and preferences. For example, the
Life Story Soundboard provided a tangible interface for co-creating personal
audio content through reflection and recollections of meaningful and identity-
defining past experiences (see Chapter 3). These findings feed into the increasing
emphasis on agency for people with dementia to exercise choice in healthcare
settings [48,89]. Experience-centered technology can support social agency by
engaging people with dementia as active participants in social encounters to
express a sense of self and identity [32]. Echoing this work in HCI, this thesis
demonstrates how technology that facilitates meaningful experiences with
everyday sounds that focus on discovery and exploration enables active
participation, social agency, empowerment, and expressions of self and identity.

7.3-2  Facilitating Shared Activity

The design artifacts enabled people with dementia to share their experiences with
others in a social setting. For example, the Dementia Soundboard accommodated
social engagement in groups and stimulated discussion as participants watched
or responded to the actions of the person using the soundboard (see Chapter 2).
People with dementia actively seek validation and recognition as valuable
members of society or a community [30]. Social belonging is a basic human need
as people desire interpersonal attachment and strive to conserve existing social
relationships [5]. Facilitating shared social activities allows people with dementia
to seek out social encounters and supports a sense of belonging.

However, people with dementia often lack the confidence or initiative to start
and engage in social and recreational activities that provide enjoyment and
overall health benefits [92]. The Tumbler allowed for tangible interactions with
personal sounds to empower people with dementia in the daily home situation
to initiate and participate in meaningful activities with their partner (see Chapter
4). Similarly, the Life Story Soundboard afforded a shared activity for the person
with dementia and their relative with clearly defined roles for the person with
dementia who interacted directly with the sound disks. In contrast, the relative
offered support and attention as the couples reminisced together about shared
life experiences (see Chapter 3). This engagement of people with dementia and
their relatives with both devices revealed how providing access to personal audio
content can support couples living with dementia at home to participate in



shared social activities. These insights further contribute to research on
technology that aims to address both the needs of people with dementia and their
informal caregivers by providing social activity and supporting existing
relationships with relatives and family [16,38,88].

Whereas everyday sounds in a shared space result in collective experiences, the
design artifacts in this thesis demonstrate the role of technology in supporting
shared activities through interfaces that invite collaboration, proximity, and
touch. It remains challenging for people with dementia to socially engage in
residential care homes as they are limited in social encounters [83]. Nevertheless,
people with dementia desire feelings of intimacy by exchanging empathic and
supportive responses [89]. Tangible design artifacts that stimulate human
contact, physical connection, and joint engagement allow people with dementia
who have difficulties with verbal communication to connect with others by
collectively interacting with the artifact as a form of nonverbal and interpersonal
communication [79,82]. Similarly, Vita enabled caregivers in the care homes to
provide a shared intimate activity with the residents. The tangible qualities
offered by Vita resulted in touch, presence, and warm-felt interactions between
caregivers and residents while listening to meaningful audio content. For
example, during the field study, we observed how the caregiver would often take
the hand of the resident and explore the touchpads of the cushion together (see
Chapter 6). Therefore, this thesis further contributes to research on technology
for dementia by demonstrating the value of tangible interactions with design
artifacts to allow for collaboration, social connection, and human presence.

7.3-3  Integration in Everyday Environments

In this thesis, we designed and evaluated design artifacts as carriers of meaningful
sound content to integrate the beneficial effects of everyday sounds in the
everyday surroundings of people with dementia. Tangible interactions are, by
nature, embedded in our physical environment where people interact with their
day-to-day surroundings [49]. This embedding of design artifacts in everyday life
allows insight into the added value and potential application of these devices in
real-life situations [46]. For example, the Tumbler (Figure 7.3) has minimal and
modern aesthetics to fit multiple interiors and blend in the home environment
for people with dementia (see Chapter 4). The Tumbler also has a docking station
to charge the portable speaker, allowing the Tumbler to be stored in sight and



available for use in the home environment rather than keeping it in a cupboard.
Technology designed as a household product that naturally blends in the home
as stuff provides control over placement, creates a sense of ownership, and
stimulates routine use [84]. Technology placed visibly in the home interior of
people with dementia allows for overcoming the difficulties such as locating the
device when stored in a confined place, such as a cupboard [57]. Therefore,
technology that facilitates meaningful engagement with everyday sounds at
home should be present in the physical home environment and be inviting to
stimulate initiative and routine in listening to everyday sounds.

Figure 7.3: The Tumbler has minimal and modern aesthetics to fit multiple interiors and blend
in the home environment for people with dementia.

Similarly, the developers of Vita® (see Figure 7.4) designed it as an everyday
household object that could ‘linger’ around the communal space in the care home
to be available for use during routine care practice (see Chapter 6). Vita is
portable and could be used in various locations, such as the communal space,
separate activity rooms, and the residents' private rooms on multiple surfaces,
such as on a table, on a resident's lap, or in bed. In dementia care settings, the
professional caregivers are mediators of technology that facilitate social or
meaningful experiences for the residents [77,87]. Yet, time constraints and heavy
workloads [61], unclear instructions and communication towards care
professionals [52], and a lack of awareness of the availability of technology [59]
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are barriers to the adoption of such interventions in daily care practice.
Technology experienced as straightforward and ready-to-use is more likely to be
adopted by the care staff and used daily in dementia care practice [52].
Furthermore, the domestication of technology in care home settings requires the
care staff to have ownership and take the lead in adopting technology into
everyday care practice based on their expertise [77]. Therefore, we conclude how
the tangible and portable qualities of the design artifacts enable technology to be
visible and available in care environments which is crucial in stimulating use and
engagement in everyday routines.

Figure 7.4: Vita was designed as an everyday object that could ‘linger’ around the communal
space in the care home.

The insights gained from using the Tumbler and Vita revealed how technology
should be integrated within everyday settings for people with dementia to
enhance their user experience and provide a sense of home, comfort, and social
connection within their environment. These insights further motivate current
trends in healthcare technology to bridge the medical expertise of health
practitioners with the lived experiences of people by designing devices that are
fitted to domesticity and private life [51]. Therefore, this thesis contributes to
research on developing technology for dementia by highlighting the need for
non-stigmatizing and aesthetically pleasing tangible products that fit the
immediate surroundings and stimulate use and engagement in everyday settings.



7.4 ENRICHING EVERYDAY EXPERIENCES IN
DEMENTIA

To explore the potential of sound-based interventions in the everyday lives of
people with dementia, the research in this thesis was conducted in real-life
settings and the personal environments of people with dementia, namely at
home, the daycare center, or the care home. In this section, we relate the findings
of this thesis to the societal challenges of dementia in supporting people with
dementia aging in place and in residential care facilities [95]. With life-
enrichment, we refer specifically to enriching experiences that offer sensory
stimulation [50] and a means to provide a momentary adventure or escape from
the everyday reality [91] by engaging in a diverse set of activities that elevates the
quality of care and general well-being [9]. The following section discusses how
open-ended engagement with everyday sounds delivered through tangible design
artifacts enriches the everyday lived experiences of dementia by supporting
meaningful activity at home or reinforcing person-centered care (see Figure 7.5).
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Figure 7.5: Everyday sounds can enrich the everyday lived experiences of dementia by
providing meaningful activity at home and reinforcing person-centered care in residential
dementia care.



7-4.1  Meaningful Activity at Home

People with dementia have prioritized the need for social and recreational
activity at home [17]. Everyday sounds can support these social needs by cueing
enjoyable, light-hearted, and intimate moments in the everyday home
environment. Chapter 4 highlighted the potential for social and experience-
centered activities in home situations for people with dementia to counteract
forms of unrest or boredom and stimulate the social connection between people
with dementia and their families. The co-design process of the Tumbler revealed
possibilities for everyday sounds to provide meaningful activity at home by
supporting conversations through auditory cues, eliciting emotional responses in
personal settings, and recording recent experiences from everyday life (see
Chapter 4). Our findings of how the Tumbler engaged both the person with
dementia and the informal caregiver tie in with research proposing how
technology can be viewed as an integral part of the conversational triad [70].
Therefore, this thesis responds to the increasing body of work that addresses the
social and recreational needs of people with dementia to age in place [14,16].

While people with dementia strive to maintain continuity and well-being in life,
they struggle to remain socially engaged due to the changes in their ability to
participate in everyday social life [36]. Therefore, people with dementia require
support to engage in activities and reach out to others which are essential aspects
that constitute a meaningful everyday life [44]. The longitudinal co-design study
in Chapters 3 & 4 addressed the social relationship between the person with
dementia and their relative by exploring memories and reflecting on a shared life.
The relationships between people with dementia and their life partners gradually
transform from an equal life partnership into a caring relationship [34] and are
often associated with feelings of grief [55]. Meaningful social activities that focus
on shared values, purposes, and life experiences can support partnership-based
activities to reinforce a sense of couplehood and support care relationships to
flourish and evolve in a renewed commitment [62]. However, meaningful
activities rarely involve informal caregivers as active participants [14].

In contrast, the Life Story Soundboard and the Tumbler were designed to
facilitate meaningful activity between people with dementia and their informal
caregivers living at home. Chapters 3 & 4 revealed how exploring shared
memories evoked by everyday sounds served as a social activity for people with



dementia and their partners at home to reflect on their relationship based on
shared values and life experiences. These findings support and complement a
recent study indicating the potential of everyday sounds to support domestic
reminiscence through rich conversations and learning new things about each
other [13]. By recalling shared experiences and reflecting on their lasting bond,
people with dementia and their partners can re-establish social connections
within their households [62]. Therefore, this thesis promotes technologies that
provide enrichment at home and facilitate meaningful activity with people with
dementia and their informal caregivers to strengthen their enduring bond.

7-4.2  Reinforcing Person-Centered Care

Engaging in conversations and interpersonal interactions results in meaningful
relationships between care providers, which is fundamental to providing
qualitative person-centered care [29]. These interpersonal exchanges improve the
quality of care by supporting the selthood and well-being of the person with
dementia while supporting the emotional and physical workload of the care staff
[u]. This thesis has addressed these interpersonal relations between people with
dementia and their caregivers and offered insights into how shared experiences
facilitated by everyday sounds support building and maintaining of care relations.
For example, Chapter 6 provided insights into how professional caregivers can
retrieve meaningful stories and memories from care home residents by exploring
everyday sounds. Exploring aspects of past everyday life helps caregivers
understand the person, their life experiences, and values to build interpersonal
relationships [56]. These relationships are not to be mistaken as
being emotionally and personally over-attached to the client but as an exchange
of personal information and establishing mutual trust, acceptance, and
confidence in the care relationship [89].

Chapter 5 provided insights into the experiences and perspectives of the staff on
the added value of sound and technology for daily practice. The professional
caregivers stated that the implementation of audio-based technology in care
practice requires a reflective and personalized approach by addressing the
residents’ personality, background, preferences, and mood. Consequently, the
professional caregivers’ knowledge of the interests and preferences of the
residents is crucial in providing personalized activities for people with dementia
and monitoring its impact [77]. Therefore, the successful use of technology for



enriching experiences in residential care depends on how caregivers assess the
individual needs and interests of the person with dementia by engaging in a
mutual and relational dialogue, facilitating a safe experience, and evaluating how
the technology is perceived over time [g1]. The workshops in Chapter 5 and
interviews in Chapter 6 tapped into the lived experiences and expertise of the
professional caregivers to extend the potential impact of everyday sounds for
people with dementia into residential care. Therefore, this thesis contributes to
the ethical perspectives on technology in residential care that recognize the long-
term challenges, existing practices, and complexity of the care environment as
factors for technology to be used effectively [43,66,91].

Meaningful activities for people with dementia are often scheduled as part of
recreational programs [22,76], as residents experience most boredom and
agitation between daytime activities [12]. Accordingly, the workshop outcomes in
Chapter 5 revealed the need to address boredom and agitation between
scheduled daytime activities. Chapter 6 illustrated how Vita was used
spontaneously during routine care or between scheduled daytime activities and
resulted in meaningful social engagement through interpersonal gestures such as
teasing, laughing, and playful behavior. These insights confirm the potential of
experienced-centered technology as a tool for providing opportunistic and
spontaneous activities that result in social experiences and enjoyment during
routine care [32,63,64]. These social encounters resulting from interacting with
Vita culminated in an informal atmosphere and a sense of belonging in a setting
often viewed as clinical, yet, is also a home (see Chapter 6). Such small moments
of contact might seem insignificant to an outsider but are intentional acts of care
to directly support the social and emotional needs of the person with dementia
[15]. This thesis demonstrates how technology that facilitates open-ended
engagement with everyday sounds supports person-centered care practices by
allowing simple pleasures in everyday moments that provide a sense of belonging
and contributes to the personhood of the resident with dementia.

7.5 THE ROLE OF THE DESIGN RESEARCHER

This section reflects on the design approach used in this thesis to understand the
perspectives, experiences, and context of people with dementia and their
extended care network. We elaborate on the value of this approach in gaining a
rich understanding of the lived experiences of people with dementia necessary to



design effective and meaningful technologies for dementia. This section offers a
reflection on the role of the design researcher during the research activities by
acting in the moment, balancing all perspectives, and immersing in the context.

7.5.1  Acting in the Moment

The research through design approach [96] used in this thesis aimed to include
people with dementia as active partakers during the exploration, design, and
evaluation of technologies that facilitate experiences with everyday sounds. For
example, the workshops in Chapter 2 were set in an informal, pleasant, and safe
atmosphere to allow people with dementia to share opinions and thoughts in a
non-threatening and social environment. Literature on involving people with
dementia in design has emphasized how establishing an informal and enjoyable
atmosphere allows the participant-researcher relationship to exist and develop
over time [6,39,67]. By doing so, the designer can focus on the person's experience
of dementia through building a relationship of trust and familiarity to value and
make meaning of more implicit expressions of people with dementia during
research activities [39]. Similarly, the research in this thesis adopted a relational
approach in which the design researcher engaged in direct and personal contact
with the participants with dementia.

Adopting a reciprocal approach enables design researchers to gain an
understanding of the lived experiences of dementia, while the participants can
experience direct benefits by engaging in social interactions and pleasurable
activities [53]. Activities that focus on the experience of being in the moment by
facilitating and savoring sensory engagement offer playfulness, pleasure and fun
for people with dementia [85]. This approach was of value in engaging the couples
in the longitudinal co-design study reported in Chapters 3 & 4. The findings
revealed how participants benefited from engaging with personal sounds and
exploring shared memories in a social and familiar setting.

A key feature of reciprocal engagement is flexibility to accommodate the
changing needs of people with dementia and address suddenly changing
situations [53]. Therefore, the design researcher needs to be sensitive to the
expressions of participants with dementia and flexible in responding accordingly
[7]. This thesis has offered numerous examples of how soundscapes of everyday
sounds were dynamically adapted to shape and support the responses of the



person with dementia on the spot, as dynamic soundscapes can build up to the
climax of a story or fade out at the end (Chapters 2-4). These findings further
confirm the value of acting in the moment to the responses of the participant
with dementia to establish a dialogue between researcher and participants, which
is necessary to facilitate a co-creation process [86]. Therefore, the design
approach in this thesis further argues against the rigorous application of methods
in designing for people with dementia [41] by demonstrating how the design
researcher needs to act in the moment through means of improvisation,
flexibility, and playful provocation to elicit active contributions from people with
dementia and establish a reciprocal dialogue.

7.5.2  Balancing All Perspectives in Dementia

This thesis addressed the lived experiences of dementia by incorporating the
complex and dynamic relations within the care triad consisting of the person with
dementia, the family, and the professional caregivers in the design process. The
facilitator of design activities plays a subtle yet central role to what extent
participants are given a voice in the design process, for example, by managing
asymmetric power relations or tensions between caregivers and care receivers
[23]. In that sense, 'giving voice' implies that 'voice' is something that has to be
given to people with communication difficulties [1]. However, the work in this
thesis illustrated how people with dementia already have clear opinions, wants,
and likes. For example, the participants offered concrete feedback and
suggestions on the functionalities of the mockups during the design process of
the Tumbler, as reported in Chapter 4. Therefore, the design researcher acted as
an interpreter to support people with dementia to voice their values and
perspectives through tailored and adapted design methods [93]. As a result, the
participants with dementia were not only given a voice but could actively
influence decisions in the design process that led to the final functionalities
proposed in the Tumbler. This thesis further highlights the societal relevance of
design to empower people with dementia in decision-making of aspects of their
personal life [73] and to integrate their fundamental human rights into the design
process [19].

It is well established in literature that the family member is an essential point of
contact in retrieving information or meaningful memories for the person with
dementia because of their collective memory [2,18,24,67]. However, a potential



pitfall is that the family member takes the lead in the session, serves as a proxy,
or even impedes the input of the person with dementia [18]. Similar actions from
the informal caregivers were observed in the co-design process of the Tumbler,
such as interrupting the participants with dementia which distracts them as they
can quickly lose their train of thought. Furthermore, it is challenging for the
design researcher to mediate these sensitive and emotional situations as these
actions of the informal caregivers often originate from the struggle to come to
terms with the dementia of their loved one as they compensate for their lost skills
[55]. Therefore, the design researcher needs to moderate these different forms of
input to allow the family member to vent potential frustrations or struggles while
not hindering the person with dementia. The sessions with the Life Story
Soundboard in Chapter 3 revealed how assigning clear roles and tasks in research
activities guides the participants to refocus on their contributions. As such, the
relatives can amplify the responses of their partner with dementia and allow
novel insights or interesting contributions to surface [24]. Furthermore, Chapter
4 revealed how the involvement of informal caregivers is crucial to understanding
the everyday routines at home and how technology can support these routines.

Similarly, the design researcher needs to allow the healthcare staff in residential
care to share their concerns and opinions regarding the technology or
intervention to avoid disinterest, resistance in use, or misinformation [69].
Developing technology in close collaboration with care organizations allows for
reciprocal value exchange between stakeholders and interventions that provide
clear benefits for the care staff and residents [8]. The direct collaboration between
research and care practice reported in this thesis was crucial in understanding
how professional and informal caregivers can embrace new technologies by
encouraging and allowing them to contribute to how they can use novel
interventions in their daily care practice. This thesis offered design research
approaches that combined the perspectives of the care staff and informal
caregivers with the lived experiences of people with dementia to gain a broad
understanding of how sound-based technologies can enrich everyday experiences
of dementia.

7.5.3  Immersing in Context

All research activities reported in this thesis were carried out in context, namely
in the real-life everyday settings of the participants with dementia, such as their



home (Chapter 3 & 4), daycare center (Chapter 2), or the care home (Chapter 5 &
6). By integrating research into a familiar context, participants are followed up by
a trusted caregiver in a safe environment where they feel comfortable as it creates
a space for sharing experiences and receiving recognition [18]. In Chapter 6, the
researcher conducted participatory observations [28] to capture the lived
experiences of people with dementia and challenge the perspectives and views
expressed by the care practitioners during the workshops, as reported in Chapter
5. This participant-observer approach allows the design researcher to blend into
the daily activities in the care home environment, build a trusting relationship
with the residents and care staff and gain unique insights into the lived
experiences of advanced dementia [31,65]. While this presence in context might
appear counterintuitive in supporting validity and avoiding bias, design
researchers require an understanding and first-hand experiences of the context
to incorporate the messiness and complexity of everyday life into the design
process of effective interventions [54]. Therefore, the findings from Chapter 6
further add to this body of knowledge by demonstrating how this participant-
observer approach allows to gain a rich understanding of how people with
advanced dementia engage with design artifacts in a care home.

7.6 CONCLUSION OF DISCUSSION

This chapter analyzed and compared the insights from the studies presented in
the previous chapters to provide a general understanding of how everyday sounds
can enrich the everyday lived experiences of people with dementia. Experiencing
everyday sounds, such as reliving memories and participating in social activities,
allow for life enrichment in everyday surroundings, such as providing meaningful
activity at home or reinforcing person-centered care practices. During these
activities, technology is a means that offers tangible interactions for people with
dementia to engage in open-ended experiences with everyday sounds. The
insights are relevant for music therapists, activity counselors, and caregivers in
care homes to use sound and soundscapes to attend to the psychosocial needs of
people with dementia and increase social interactions and meaningful activity
during everyday life. Furthermore, the insights regarding tangible interactions
with everyday sounds contribute to the emerging work on technology and
dementia in facilitating accessible and inviting interfaces with meaningful and
thoughtful technologies. The reflections on the relational and reciprocal design
approach demonstrate the relevance of involving people with dementia, relatives,



and caregivers in design research by challenging societal views on dementia and

positioning people with dementia as co-creators and experts of their own

experiences.
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8.1 INTRODUCTION

While most research on sound and dementia has focused on music, the effects
and benefits of everyday sounds or ambient soundscapes have received little
research attention. This thesis addressed this knowledge gap by exploring the role
of everyday sounds or soundscapes in designing technologies for people with
dementia. We focused on the experiences of people with dementia during
meaningful engagement with everyday sounds. Therefore, we adopted a research
through design method by developing and evaluating tangible design artifacts to
enable people with dementia and their caregivers to play and explore everyday
sounds during meaningful social activities. In this approach, we involved people
with dementia as active contributors who have a say in exploring, designing, and
evaluating technologies that facilitate experiences with everyday sounds.

The contributions in this thesis present a novel account of how everyday or non-
musical sounds can contribute to the emotional and social well-being of people
with dementia. Chapter 2 provided initial insights into the potential of everyday
sounds to support reminiscence and social activity. Chapters 3 & 4 further
explored participatory approaches to co-create rich collections of personal
everyday sounds and design technologies to support meaningful social activity
facilitated by personal sound content. Chapters 5 and 6 further explored how
these beneficial effects can be embedded into care practice and support people
living and working in residential care.

The previous chapter discussed how everyday sounds foster open-ended
engagement for people with dementia through subjective interpretations of
sound, reliving past experiences in the moment, and collective experiences of
sounds. Next, we described the role of technology in providing tangible
interactions with everyday sounds that stimulate agency and exploration, provide
shared activities, and allow for integration within everyday settings. In addition,
we discussed how everyday sounds could enrich the everyday life of people with
dementia in their everyday surroundings, such as providing meaningful activity
at home or reinforcing person-centered care practices. Lastly, Chapter 7
concluded with a reflection on the research through design approach, namely the
role of the design researcher in engaging with the participants.



This final chapter revisits the three sub-questions stated in the introductory
chapter of this thesis to summarize the main research conclusions concerning
how everyday sounds facilitated by technology can contribute to the well-being
of people living with dementia. Next, this chapter concludes by outlining three
directions for future work on sound-driven design for healthcare, enriching
everyday life in dementia, and designing for soft transitions in dementia.

8.2 RESEARCH CONCLUSIONS

This thesis focused on the potential of everyday sounds in contributing to the
quality of life of people with dementia. The studies presented in this thesis
addressed this open-ended research question in various settings, such as at home,
the daycare center, or in residential care. We used multiple research methods
such as co-creation sessions, workshops, and a field study that involved a wide
range of users, from people in the early to late stages of dementia, their relatives,
and professional caregivers. This approach resulted in unique and rich findings
that demonstrated how everyday sounds have provided a lens through which the
everyday lived experiences of people with dementia can be explored, understood,
and enriched.

8.2.1  What Are the Experiences of People with Dementia Evoked by Everyday
Sounds?

This thesis presents a novel and multi-stakeholder approach to sound-driven
design for people with dementia by focusing on the experience of the listener [4].
Everyday sounds serve as open-ended cues to evoke meaningful responses,
reflections, or insights that evolve in interpersonal and emotional engagement
within social settings via nonverbal and verbal communication (Chapters 2 & 6).
Actively and mindfully listening to sounds from everyday life offers opportunities
to reflect on a lived life in terms of what has been and can still be done to
transition and cope with the diagnosis of dementia (Chapters 3 & 4). Therefore,
everyday sounds are a trigger to obtain these insights and support a journey to
uncover people’s identity and uniqueness (Chapter 3). The extensive qualitative
findings in this thesis strengthen perspectives on sound as a social construct that
shapes human interactions and relations [16]. The sociality of sound allows
people with dementia to initiate connections and relationships that transcend
social boundaries imposed by dementia, such as illness or disabilities [6].



Therefore, the experiences of people with dementia evoked by everyday sounds
are situated and grounded in social interactions and collective meaning-making.

8.2.2  How Can We Design for Meaningful Experiences with Everyday Sounds to
Support People with Dementia and Their Caregivers?

The research through design approach in this thesis offered insights into the daily
aspects of living with dementia through the exploration of identity, personality,
values, emotions, and life history. These findings contribute to current research
efforts in HCI in exploring how technology and design can provide meaningful
experiences for people with dementia through reminiscing, storytelling, and
social engagement [5,7,17]. Personal sounds are evocative cues for recalling
memories of the past, while the exploration of novel audio content offers new
possibilities for discovery and stimulation (Chapters 3 & 6). This person-centered
approach towards sound-based interventions in dementia requires technology
that supports warmth and human contact through technological innovation [8].

Design artifacts that provide tangible interactions with everyday sounds work as
facilitators to offer room for responses to sound to emerge and evolve by catering
to different forms of self-expression (Chapters 4 & 6). For example, design
artifacts can guide or navigate sound-based experiences into meaningful
conversations and balance the active participation of the person with dementia,
the caregiver, and the family in this setting (Chapters 2 & 3). In addition,
interaction with prototypes can encourage participation, which gives a sense of
agency and choice by encouraging people with dementia to explore and compare
their experiences with others (Chapter 2). For example, physical objects and
mockups enable people with dementia to provide input and feedback on abstract
ideas and concepts in the early stages of the design process so that technology
can be tailored to their values, routines, and social needs (Chapter 4). Technology
needs to offer intuitive and easy-to-use interfaces that exploit tangible
interactions to facilitate everyday engagement with audio content while allowing
for flexibility and personalization to address the uniqueness of each person with
dementia within their personal context (Chapters 4 & 6).



8.2.3  How Can Interventions That Facilitate Meaningful Experiences with
Everyday Sounds Be Integrated into Dementia Care Practice?

This thesis offers a design perspective on soundscapes in dementia care by
demonstrating how everyday sounds present a valuable alternative to generalized
approaches in resolving behavior associated with the unmet psychosocial needs
of people with dementia. Everyday sounds provide meaningful and person-
centered experiences by facilitating human contact and 'warm' moments that
contribute to the emotional and social needs of people with dementia (see
Chapter 6). Interventions that offer enriching experiences with everyday sounds
in residential care need to be adapted to the personal circumstances and
preferences of the residents (Chapter 5). Therefore, the effective facilitation of
sound-based activities requires a reflective approach from the healthcare staff to
explore which reactions everyday sounds can elicit that are meaningful to people
with dementia and match their reality (Chapters 5 & 6).

Technology for everyday sounds in dementia care should benefit the experiences
of people with dementia and their caregivers by providing social engagement in
everyday settings (Chapter 2). These positive experiences of engaging with
everyday sounds can evolve in social habits and routines within communities or
households by using sound as a social trigger during day-to-day care (see
Chapters 5 & 6). Technology that facilitates personal experiences with everyday
sounds should blend into everyday environments and care routines (Chapters 4
& 6). Therefore, the development of technology for dementia care as aesthetically
pleasing and finished homely objects allows for everyday use by caregivers and
people with dementia to enrich their lived experiences. This thesis challenges
general presumptions on the application of technology in dementia care settings
by reframing the potential of technology and design to reinforce a sense of
community and belonging through everyday social and sensory enriched
experiences.

8.3 FUTURE DIRECTIONS

Based on the contributions outlined in this thesis, this section outlines three
avenues of future work on sound-driven design for healthcare, enriching
everyday life in dementia, and designing for soft transitions.



8.3.12  Sound-Driven Design for Healthcare

This thesis has foregrounded how everyday sounds elicit personal associations
and recollections of past life events or loved ones. The open-ended responses to
everyday sounds provide novel opportunities to facilitate meaningful activities
and support social interactions between residents and their caretakers in
dementia care homes. Based on the initial findings in this thesis, future research
can investigate how these beneficial effects of sound can be incorporated into
everyday care practice through the long-term in-context deployment of sound-
based design interventions. Technology is often incompatible with everyday care
practice and fails to be successfully integrated into existing care routines [12]. A
future avenue for research is to explore how sound-based technology can be
seamlessly embedded in dementia care homes as everyday objects and offer audio
experiences that can be personalized in situ. Future research can explore how
residents with dementia and professional caregivers embrace, adopt and cultivate
sound-based interventions as part of their everyday interactions and routines
over time.

There exists a similar potential in other health-related settings to open the design
space of sound-based interventions that go beyond the object-based approach in
this thesis to enrich and familiarize clinical or healthcare environments. Research
on soundscapes in HCI increasingly focuses on health and well-being [4].
Similarly, this thesis has indicated how everyday sounds facilitated through
technology can provide a scalable and configurable solution to enrich healthcare
environments with spatial auditory elements. For example, everyday sounds
applied in a children's hospital can allow for imagined spaces or playful sound
environments in care to provide a soothing and non-intimidating experience for
children visiting the hospital [g]. Future research can further explore the role of
immersive and spatial soundscapes in enriching and familiarizing care settings.

This thesis has also illustrated the value of everyday sounds to support nonverbal
forms of communication and social interactions for people who experience
aphasia or language difficulties. For example, minimally-verbal children on the
autism spectrum engage in self-expression through sound to convey social intent
or emotions [19]. Future research could further explore the scope of sound-based
interventions for health to exploit the open-ended nature of engaging with



everyday sounds to support embodied and accessible forms of self-expression for
people with verbal impairments or communication difficulties.

8.3.2  Enriching Everyday Life in Dementia

The open-ended research questions in this thesis addressed the untapped
potential of everyday sounds in providing benefits for people with dementia. This
explorative approach contrasts with solutionist thinking which aims to identify
and solve specific problems yet risks dismissing the complexity and multifaceted
nature of real-life situations [1]. Therefore, the work in this thesis ties in with
explorative and open-ended approaches that aim to foster engagement from
people with dementia by being open to a wide range of experiences and
communication modalities [13,14]. Rather than proposing a specific solution, this
thesis presents the value of technology to support meaningful activity during
seemingly everyday yet significant moments that enrich people's experiences.
However, future research is necessary to investigate how technology can be
embedded within the care environment to support the formation of new habits
and relations during everyday life in the care home.

Part of this research (Chapters 3 & 4) was conducted during the COVID-19
pandemic, which has shed light on pre-existing challenges in dementia care and
highlighted the impact of social isolation and lack of human contact on the well-
being of people with dementia. During the pandemic, online and remote
communication was a useful short-term tool to address loneliness in care homes
[11]. However, the tangible design artifacts offered insights into how technology
for people with dementia should never replace physical contact yet facilitate
physical connection and warm human presence [15]. Therefore, we advocate the
need for person-centered and inclusive technologies that enable tangible and
embodied forms of interaction, resulting in emotional, meaningful, and warm
social experiences [8]. Future research can explore the tangible, material, and
experiential design qualities that enable technologies to support warm-felt
experiences by evoking agency and embodied expressions of selthood by people
with dementia.



8.3.3  Designing for Soft Transitions in Dementia

This thesis has involved people in various stages of dementia, such as people with
early-stage dementia aging in place to people with advanced dementia living in
care facilities. Furthermore, we elaborated in Chapter 7 on how everyday sounds
can enrich everyday experiences in dementia by supporting meaningful activity
at home and reinforcing person-centered care approaches in residential dementia
care. However, transitioning from a home environment to a residential care
facility remains challenging as it can be stressful for people with dementia and
their informal caregivers [10]. As formal care settings are often perceived as
unfamiliar, causing stress and restlessness [3,18], strategies are needed that offer
a sense of familiarity and provide feelings of safety, comfort, and calmness to
residents in care homes during this period of transition.

Based on the insights in this thesis, familiar everyday sounds can be vital in easing
the transition from home into care environments by providing positive 'in-the-
moment' experiences that evoke recollections of past everyday life. For example,
the unique everyday sounds that emerged from the iterative co-creation process
in Chapter 3 were intended for meaningful activity at home. We conducted these
co-creation sessions with people in the early stages of dementia who were still
able to recall meaningful memories and share these in a conversation. As
dementia progresses, recollecting these valuable memories will become more
challenging. When moving to the care home, these highly personalized sets of
everyday sounds related to significant life events or experiences could also be
meaningful for the person with dementia. Therefore, future research can explore
how personal sounds can serve as digital mementos [2] of past life that can be
experienced in the present to support times of transition.

8.4 CONCLUDING REMARKS

Based on the large body of evidence about how music provides emotional and
behavioral benefits for people with dementia, this thesis has investigated the
beneficial effects of everyday sounds for people with dementia. The research
outlined in this thesis draws upon expertise from healthcare and adopts a
research through design approach to investigate how everyday sounds can
support the emotional and social needs of people with dementia, their relatives,
and caregivers. By designing and evaluating audio-based technology, this thesis
offers key insights into how everyday sounds evoke memories, emotional



experiences, and social connections for people with dementia and how these

responses result in meaningful conversations, playfulness, curiosity, and verbal

and nonverbal contact in residential care or the home environment. In

conclusion, this thesis contributes to existing literature by foregrounding how

everyday sounds foster open-ended engagement through tangible interactions

with technology to enrich the everyday lived experiences of dementia.
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Summary

The number of people with dementia is rising, and to this date, there is still no
cure. Consequently, there is an urgent need for non-pharmacological approaches
to support the quality of life of people with dementia. Over the years, there has
been a large body of research demonstrating the positive effects of music on
people with dementia. For example, listening to familiar songs can evoke
memories, or moving to music can stimulate physical exercise. Non-musical
sounds perceived in everyday life also strongly influence people’s feelings,
emotions, and behavior. Despite this potential, there has been limited research
on the benefits of everyday sounds or soundscapes for people with dementia.

This thesis explores how everyday sounds can enrich the lived experiences of
dementia. To address the multifaceted experiences of dementia and involve
professional and informal caregivers, the research question is divided into three
sub-questions:

RQ1: What are the experiences of people with dementia evoked by everyday
sounds?

RQ2: How can we design for meaningful experiences with everyday sounds to
support people with dementia and their caregivers?

RQ3: How can interventions that facilitate meaningful experiences with everyday
sounds be integrated into dementia care practice?

This thesis adopts a research through design approach by developing and
evaluating tangible design artifacts for and with people with dementia and their
caregivers during meaningful social activities.

Section 1 focuses on exploring the lived experiences of people with dementia
evoked by everyday sounds. The study presented in Chapter 2 reports the
outcomes of three explorative workshops and offers initial insights into how
generic soundscapes of everyday sounds evoke memories, emotional reactions,
and shared experiences in a group setting.



Section 2 builds further on the insights from the workshop study by exploring
how personal everyday sounds can be identified and how to design technology
that can facilitate meaningful activities through everyday sounds. Chapter 3
reports a series of co-creation sessions that offer insights into how people with
dementia link sounds to their past life experiences based on the emotional value
of a specific memory and how the relative provides support and a collective
memory. Chapter 4 presents the co-design study of the Tumbler: a sound player
that offered tangible interactions with everyday sounds to empower people with
dementia and their partners to engage in social activities within everyday home
settings.

Section 3 addresses how technologies that enable listening to everyday sounds
can be integrated into dementia care practice. Chapter 5 presents the outcome of
participatory workshops that reveal opportunities for sound and technology to
add value to care practice. These opportunities involve providing rest or
stimulation, social contact, or personal responses during daytime activities,
between planned activities, at moments of personal care, or during informal
moments. Chapter 6 reports the results of a field study, providing insights into
the role of everyday sounds in dementia care, such as stimulating meaningful
conversations, playfulness, discovery, and social connection between residents
and caregivers.

The final section of this thesis reflects on the value of everyday sounds and
technology for people with dementia and their caregivers. Chapter 7 discusses
the role of everyday sounds in enriching the lived experiences of people with
dementia and their caregivers through open-ended engagement and tangible
interactions with everyday sounds in day-to-day settings. This chapter concludes
by reflecting on the research through design approach used in this thesis by
elaborating on the role of the design researcher. Chapter 8 summarizes the main
research conclusions on how everyday sounds can contribute to the well-being of
people living with dementia and formulates directions for future research.

This thesis highlights the previously unexplored potential of everyday sounds in
the context of dementia and results in unique findings demonstrating how
everyday sounds enrich the lived experiences of people with dementia.



Samenvatting

Het aantal mensen met dementie neemt toe en tot op heden is er nog steeds geen
remedie. Daarom is er een dringende behoefte aan niet-farmacologische
interventies om de kwaliteit van leven van mensen met dementie te
ondersteunen. Door de jaren heen is er veel onderzoek gedaan naar de positieve
effecten van muziek op mensen met dementie. Zo kan het luisteren naar bekende
liedjes herinneringen oproepen, of bewegen op muziek kan lichamelijke
inspanning stimuleren. Niet-muzikale geluiden die in het dagelijks leven worden
waargenomen, hebben ook een sterke invloed op de gevoelens, emoties en het
gedrag van mensen. Ondanks dit potentieel is er beperkt onderzoek gedaan naar
de voordelen van alledaagse geluiden of soundscapes voor mensen met dementie.

Dit proefschrift onderzoekt hoe alledaagse geluiden de beleving van dementie
kunnen verrijken. Om de veelzijdige ervaringen van dementie aan te pakken en
professionele en mantelzorgers erbij te betrekken, is de onderzoeksvraag
opgedeeld in drie deelvragen:

OVi1: Wat zijn de ervaringen van mensen met dementie die worden opgeroepen
door alledaagse geluiden?

OV2: Hoe kunnen we ontwerpen voor betekenisvolle ervaringen met alledaagse
geluiden om mensen met dementie en hun verzorgers te ondersteunen?

OV3: Hoe kunnen interventies die betekenisvolle ervaringen met alledaagse
geluiden mogelijk maken, worden geintegreerd in de zorgpraktijk?

Dit proefschrift hanteert een ontwerpgerichte onderzoeksaanpak doormiddel
van het ontwerpen en evalueren van tastbare ontwerpartefacten voor en samen
met mensen met dementie en hun verzorgers tijdens zinvolle sociale activiteiten.

Deel 1 van het proefschrift richt zich op het verkennen van de beleving van
mensen met dementie opgeroepen door alledaagse geluiden. De studie
gepresenteerd in hoofdstuk 2 rapporteert de resultaten van drie verkennende
workshops en biedt eerste inzichten in hoe generieke soundscapes van alledaagse



geluiden herinneringen, emotionele reacties en gedeelde ervaringen oproepen in
een groepsomgeving.

Deel 2 bouwt voort op de inzichten uit de workshopstudie door te onderzoeken
hoe persoonlijke alledaagse geluiden kunnen worden geidentificeerd en hoe
technologie kan worden ontworpen om betekenisvolle activiteiten te bieden,
ondersteund door alledaagse geluiden. Hoofdstuk 3 rapporteert een reeks co-
creatiesessies die inzicht bieden in hoe mensen met dementie geluiden koppelen
aan ervaringen uit het verleden op basis van de emotionele waarde van een
specifieke herinnering, en hoe het familielid ondersteuning en gedeelde
herinneringen biedt. Hoofdstuk 4 presenteert de co-design studie van de
Tumbler: een geluidsspeler die tastbare interacties met alledaagse geluiden
faciliteert voor mensen met dementie en hun partners ter ondersteuning van
sociale activiteiten in de dagelijkse thuisomgeving.

Deel 3 behandelt hoe technologieén die het luisteren naar alledaagse geluiden
mogelijk maken, kunnen worden geintegreerd in de dementiezorg. Hoofdstuk 5
presenteert de resultaten van participatieve workshops die kansen laten zien voor
geluid en technologie om waarde toe te voegen aan de zorgpraktijk. Deze
mogelijkheden betreffen het bieden van rust of stimulatie, sociaal contact of
persoonlijke reacties tijdens dagactiviteiten, tussen geplande activiteiten, op
momenten van persoonlijke verzorging of tijdens informele momenten.
Hoofdstuk 6 rapporteert de resultaten van een veldstudie die inzicht geeft in de
rol van alledaagse geluiden in de dementiezorg, zoals het stimuleren van
betekenisvolle gesprekken, speelsheid, ontdekking en sociale verbinding tussen

bewoners en verzorgers.

Het laatste deel van dit proefschrift reflecteert op de waarde van alledaagse
geluiden en technologie voor mensen met dementie en hun verzorgers.
Hoofdstuk 7 bespreekt de rol van alledaagse geluiden bij het verrijken van de
belevingswereld van mensen met dementie en hun verzorgers doormiddel van
open betrokkenheid en tastbare interacties met alledaagse geluiden in de
dagelijkse omgeving. Dit hoofdstuk sluit af met een reflectie op de
ontwerpgerichte onderzoeksaanpak die in dit proefschrift is gebruikt, door in te
gaan op de rol van de ontwerpend onderzoeker. Hoofdstuk 8 vat de belangrijkste
onderzoeksconclusies samen over hoe alledaagse geluiden kunnen bijdragen aan



het welzijn van mensen met dementie en formuleert richtingen voor toekomstig
onderzoek.

Dit proefschrift belicht het onontgonnen potentieel van alledaagse geluiden in de
context van dementie en resulteert in unieke bevindingen die aantonen hoe
alledaagse geluiden de levenservaringen van mensen met dementie verrijken.
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