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Abstract

Background: Music haslong been identified as a nonpharmacological tool that can provide benefits for people with dementia,
and thereis considerable interest in designing technologies to support the use of music in dementia care. However, to ensure that
music technologies are appropriately designed for supporting caregivers and people living with dementia, there remains a need
to better understand how music is currently used in everyday dementia care at home.

Objective: Thisstudy aimsto understand how peopleliving with dementiaand their caregivers use music and music technol ogies
in everyday caring, as well as the challenges they experience using music and technol ogy.

Methods: This study used a mixed methods design. First, a survey was administered to 13 people living with dementia and 64
caregiversto understand their use of music and technology. Subsequently, 18 survey respondents (family caregivers. n=12, 67%;
people living with dementia: n=6, 33%) participated in focus groups regarding their experiences of using music and technology
in care. Interview transcripts were analyzed using reflexive thematic analysis.

Results: Most of the survey respondents (people living with dementia: 9/13, 69%; family caregivers: 47/63, 75%) reported
using music often or very often in their daily lives. Participants reported a range of technologies used for listening to music, such
as CDs, radio, and streaming services. Focus groups highlighted the benefits and challenges of using music and music technologies
in everyday care. Participants identified using music and music technologies to regulate mood, provide joy, facilitate socia
interaction and connection, encourage reminiscence, provide continuity of music use before and after the dementia diagnosis,
and make caregiving easier. The challenges of using music technology in everyday caring included difficulties with staying up
to date with evolving technology and low self-efficacy with technology for people living with dementia.

Conclusions:  This study shows that people with a dementia diagnosis and their caregivers aready use music and music
technologies to support their everyday care needs. The results suggest opportunities to design technologies that enable easier
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accessto music and to support people living with dementiawith recreational and therapeutic music listening aswell as music-based

activities.

(J Med Internet Res 2024;26:€54186) doi: 10.2196/54186
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Introduction

Background

Worldwide, >55 million people are currently living with
dementia, making dementia one of the leading causes of
disability among older adults globally [1]. While many people
living with dementiaare aged >65 years, younger onset dementia
can affect people of different ages. Aswell as difficulties with
cognition, people living with dementiamay experience arange
of behavioral and psychological symptoms, such as agitation,
anxiety, irritability, and depression [2]. These difficulties place
considerable demands on family and other “informa”
caregivers, who provide the majority of care for people with
dementia living in the community [3]. Although informal
caregivers frequently report that they need additional support
and information [4], they are often reluctant, or lack knowledge,
to fully use services[5], leaving many of them feeling burdened
and experiencing depressive symptoms [6]. As a result,
caregivers and people with dementia need accessible strategies
to support their everyday care needs[7-10].

Music isanonpharmacological tool that can provide numerous
benefitsfor people with dementia[11-14]. Music therapy, where
music is used as an intervention by atrained therapist, haslong
been shown to assist in managing symptoms of dementia, such
as agitation and depression, and can support interpersonal
connection between people with dementia and their caregivers
[11,15-19]. While music therapy is a promising avenue for
improving the lives of peoplewith dementiaand their caregivers,
it may not be readily accessible for al people with dementia,
particularly those who are less able to participate in activities
outside of the home[20]. Caregiver training programsinformed
by music therapy, where caregivers are trained by music
therapists in intentional uses of music, have received attention
as a method of providing quality informal care [21]. While
experiences informed by music therapy can strategically target
specific care needs for people living with dementia, music
activities not informed by therapeutic approaches can still be
valuable for a range of purposes across the continuum from
therapeutic to recreational experiences[11].

In the absence of a music therapist, recreationa music
experiences such asmusic listening or singing can a so provide
important everyday support for improving quality of life[11,22].
Inthe aged care setting, recreational music listening can provide
people with dementia with enjoyment, relaxation, social
connectedness, entertainment, and mood regulation [13,23].
Similar benefits of music use have been identified for older
adults with dementia living at home, with music reducing
agitation, improving cognition, and enhancing social well-being
and connection [19,24]. However, much of the research on this
topic has focused on identifying benefits gained from
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participating in organized music activities, such as community
singing groups [18]. There has been less research investigating
how informal caregivers use music and music technologies in
everyday home-based care [25]. One exception, a study by
Elliott et a [24], used a case study approach to examine the
musical experiences of 3 people living with dementiaand their
caregivers, but it did not examinethe technol ogies used to access
music. As such, there remains a need for further research to
understand the role of music in everyday dementia care aswell
as the role of technology in facilitating access to music for
people with dementia and their caregivers.

Whiletechnology can support both therapeutic and recreational
uses of music in dementia care, existing research has focused
primarily on using technology to support recreational uses of
music, primarily in formal care settings. Several technologies
have been developed and trialed to support music listening and
music-based activities for people living with dementia[26,27].
Researchers have designed and trialed technol ogies that aim to
support music for dementia care by bringing enjoyment and
social connection to people with dementia through both music
and sound [28,29]; for example, Hodge et al [30] created a
virtual reality environment of a concert experience, tailored for
the specific interests of 1 person living with dementia.

Music-based technologies in the aged care context have been
explored as a way to promote an enjoyable, active form of
engagement with music that may facilitate connection and
shared movement [31-33]. In another example, researchers
created amusical interface that aimed to facilitate collaborative
music making to foster partnership between aged careresidents
and professional caregivers [29]. Interactive approaches to
designing for musical interaction for peopleliving with dementia
extend to mobile apps, which can facilitate collaborative music
making [34]. In addition, music therapists use a range of
technologies to engage their clients in communication,
connection, and music making [35]. This suggests that music
technologies have utility for recreational and therapeutic music
experiences for people living with dementia; yet, their use by
informal caregiversremainsunderstudied. There are substantial
differences between formal and informal care settings. Formal
care often involves group activities, facilitated by trained
caregivers. Conversaly, informal care typically takes place in
the private home, with family caregivers who may not have
training in using specific care strategies in their care. While
benefits shown in formal care settings likely apply across
contexts, informal caregivers’ existing everyday care practices
with mainstream technologies, without training or formal
intervention, remain unclear. Furthermore, understanding
everyday uses of music technologies in caregiving can help to
identify what works well and where opportunities may lie for
technology innovation.

JMed Internet Res 2024 | vol. 26 | €54186 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/54186
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Objectives

In this paper, we aim to understand the role of music and music
technologiesin the everyday lives of people with dementiaand
their family caregivers. Here, we define music technologies
broadly astechnologies used to facilitate listening to (eg, music
streaming servicesand CDs) or playing (eg, apiano app) music.
We consider the potential of music technologies both for
recreation and for managing the behavioral and psychological
symptoms of dementia. Music is now often accessed through
technologies such as streaming services, but there may be
barriersto using these technol ogiesin the complex environment
of family-based dementia care. To create new technol ogiesthat
support the use of music for people living with dementia at
home, we must understand how music technologiesare currently
used in dementia care and what challengesthese groups facein
using music with current technol ogies.

This study used a mixed methods design with 2 phases. An
initial survey with family caregivers and people with dementia
aimed to investigate their use of music and technology. Survey
participantswerethen invited to take part in afocus group study,
which further discussed current practiceswith music and music
technologies in dementia care. We aimed to understand how
peoplewith dementiaand their family caregiversuse music and
music technologies as part of their everyday care practices. We
further aimed to explore the perceived benefits of using music
and music technologies, aswell asthe perceived challengesthat
caregivers and people living with dementia face in accessing
music through technology.

Methods

Ethical Considerations

All procedures were approved by the University of Melbourne
Human Research Ethics Committee (2020-14155-13119-4). A
plain language statement and consent form were shown at the
beginning of the survey, and respondents had to provide consent
before proceeding with the survey. Survey respondents could
also indicate their interest in participating in focus groups for
the main study. Participants who completed the survey were
entered into a draw to win an iPad Mini. Survey respondents
who were willing to participate in the focus groups were sent
an electronic plain language statement and consent form
indicating that they could be contacted via phone or email.
Participants who provided consent were then contacted by a
member of the research team who invited them to take part in
web-based focus group discussions. During this contact, the
researcher provided an overview of the study and an opportunity
for participants to ask questions. Participants could attend the
sessions alone or as a dyad (caregiver and person living with
dementia attending together). All participants were offered a
voucher worth Aus $30 (approximately US $23) for their time.

Participant Recruitment

Survey

An anonymous web-based survey was distributed through
Facebook advertisements and StepUp for Dementia Research
(a web-based platform that connects volunteer research
participantswith dementiaresearchersin Australia) [36], calling
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for responsesfrom Australian caregiversand peopleliving with
dementia. There were no strict eligibility criteria, and
participants could self-identify as aperson living with dementia
or acaregiver.

Focus Groups

Thefocus groups did have eligibility criteria: participants were
asked to self-identify that they were literate, able to speak
English, and had accessto stable internet as well as alaptop or
tablet computer to participate in the web-based sessions via
Zoom (Zoom Video Communications, Inc).

Procedure

Survey

Study datawere collected and managed with REDCap (Research
Electronic Data Capture; Vanderbilt University), a web-based
platform that supports data capture for research studies[37,38].
After the participants provided consent, the survey asked them
for demographic information (age, gender, and level of
education). Next, participants were asked about how they
currently use music in their daily life, whether music has been
an important or meaningful part of their life in the past, their
musical preferences, and thetechnologiesused to listen to music.
Participants were asked about their experience with digital
technologies, such ascomputers, smartphones, music apps, and
dementia-related apps. Finally, participants were asked about
their openness to using mobile apps to support daily activities
and the ways in which amusic-based mobile app might be able
to support daily activities. For some questions, caregivers
answered both for themselves and the person they cared for,
while peoplewith dementia responded for themselves and their
caregiver, if relevant. The survey (Multimedia Appendix 1)
took approximately 15 minutes to compl ete.

Focus Groups

Five focus group sessions were organized, and participants
could choose which session suited them. Each participant
attended 1 focus group. All sessions were conducted viaZoom
to enable the remote participation of peoplein different regions
of Australia and to mitigate COVID-19 infection risk. Of the
18 participants, only 1 (6%; acaregiver) attended thefirst focus
group, as the other registered participants withdrew from the
study at the last minute due to unforeseen circumstances. The
second and third focus groups were conducted with caregivers
only. The fourth focus group was conducted with caregivers
and 1 dyad (a person with dementia and their caregiver), and
the fifth focus group was conducted with a mix of dyads and
people living with dementia who attended the session
independently (without a caregiver). The focus groups,
facilitated by 2 members of the research team, were led by a
researcher in human-computer interaction, who was supported
by amusic therapist.

The focus groups followed a protocol divided into 4 phases
(Multimedia Appendix 1). Each focus group started with an
introduction (5-10 min), with participants and researchers
introducing themselves. The second phase for caregivers
involved discussing their role as caregivers, their experiences
of using music and technology in care, the types of music
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technologies currently used, and how they believed digital
technologies may support care. People living with dementia
were similarly asked about their experiences with music and
how they use technology to listen to music. The third phase
involved discussing how potential future music technologies
could respond to their needs, leading into a wrap-up and
conclusion (phase 4). The questions were developed by the
research team to align with the broader goals of the project,
which aimed to understand what caregivers and people with
dementia wanted from a mobile music therapy—informed app.
Thefocus groupsranged from 46 to 71 minutesin duration. All
focus group sessions were video and audio recorded.

Data Analysis

Survey responseswere analyzed using descriptive statistics, we
tabulated frequency data for responses to each question using
Stata SE (version 16.1; StataCorp LLC). The audio recordings
of the focus groups were transcribed by the researchers. We
analyzed the transcripts using reflexive thematic analysis
[39,40]. Consistent with the assumptions of thematic analysis,
we adopted a constructionist approach, meaning that our
interpretation considered the socially constructed meaning of
participants’ experiences alongside our own interpretations[41].
The data were coded using an inductive approach. Researcher
subjectivity is central to reflexive thematic analysis, which is
typicaly led by a single coder [42]. This analysis was led by
the first author, who has training in the fields of
human-computer interaction and music psychology as well as
experience conducting research with peopleliving with dementia
and their caregivers.

After familiarization with the transcripts, the first author
generatedinitial codes and devel oped preliminary themes, which
included 6 themes grouped under the category of benefits of
music and technology and 5 themes grouped under the category
of barriersto use. Initial themeswere discussed among a subset
of the authors with expertise in human-computer interaction.
Initial themeswere subsequently defined and named and further
refined, using an iterative approach when outlining themes
during the writing process. During this phase, several themes
were removed, combined, or restructured based on discussions
between authors and comments on draft iterations. When afull
draft was complete, further discussion with the remaining
authors (with expertise in music therapy), and reflection on the
presentation of findingsled to additional revisions. Discussions
and comments led to further narrowing the focus and framing
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the findings around music technologies, acknowledging that
music use is amost always facilitated by technology. These
revisions led to the finalization of the themes presented here.

Results

Survey

Overview

The survey was launched on the web in December 2020 and
was open during the first quarter of 2021. There were 77
completed surveys (people living with dementia: n=13, 17%;
caregivers. n=64, 83%). Of the 13 people living with dementia,
9 (69%) consented to be contacted for the focus groups, while
24 (38%) of the 64 caregiversgavetheir consent to be contacted
for the focus groups.

Survey Respondents Characteristics
Table 1 outlines the survey respondents’ characteristics.

Intotal, 13 peopleliving with dementiaresponded to the survey
and, where applicable, responded on behalf of their caregiver
(n=8, 62% participants). Respondentsliving with dementiawere
aged between 49 and 78 (mean 65.3, SD 9.0) years and were
predominantly female (9/13, 69%). Of the 13 peopleliving with
dementia, 8 (62%) responded that they had someone providing
care for them. Respondents living with dementia reported that
their caregivers ranged in age from 36 to 77 (mean 55.1, SD
15.1) years and were predominantly female (5/8, 63%). Most
of the caregivers were a partner or a spouse (6/8, 75%). People
living with dementia were primarily diagnosed with either
Alzheimer disease (3/11, 27%) or frontotemporal dementia
(3/11, 27%). The remainder lived with mixed dementia (2/11,
18%), another type not specified (2/11, 18%), or vascular
dementia (1/11, 9%).

In addition, 64 caregivers responded to the survey and, where
applicable, completed survey details on behalf of the person
with dementia for whom they were caring. The caregivers
ranged in age from 29 to 86 (mean 63.0, SD 11.2) years, and
the majority (46/64, 72%) were female. They reported that the
people they cared for ranged in age from 45 to 93 (mean 78.1,
SD 9.9) yearsand that more than half were female (36/64, 56%).
Almost half of the caregivers (30/63, 48%) were a spouse or a
partner of someone living with dementia, while a little more
than athird (22/63, 35%) were adult children caring for a parent
with dementia.
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Table 1. Survey respondents’ sociodemographic characteristics. Persons living with dementia answered questions about themselves. They were also
asked questions about their caregiver for them to answer. Caregivers of a person living with dementia answered questions about themselves. They aso

answered questions about the person living with dementia for whom they were caring (n=77)2.

Persons living with dementia Caregivers Total

Persons with dementia: age (y), mean (SD) 65.3 (9.0) 78.1(9.9) 76.0 (10.8)
Per sonswith dementia: gender, n/N (%)

Female 9/13 (69) 36/64 (56) 45/77 (58)

Male 4/13 (31) 28/64 (44) 32/77 (42)
Dementia diagnosed, n/N (%) 11/13 (84.6) 56/64 (88) 67/77 (87)
Dementia type, n/N (%)

Alzheimer disease 3/11 (27) 32/56 (57) 35/67 (52)

Vascular dementia 111 (9) 5/56 (10) 6/67 (9)

Frontotemporal dementia 3/11 (27) 5/56 (10) 8/67 (12)

Mixed dementia 2/11 (18) 2/56 (4) 4/67 (6)

Other 2/11 (18) 12/56 (214) 14/67 (21)
Time since diagnosis (years), mean (SD) 4.2(21) 4.2 (2.9) 4.2 (2.7)
Persons with dementiawith at least 1 caregiver, /N  8/13 (62) 64/64 (100) 7277 (94)
(%)
Persons with dementiawith >1 caregiver, /N (%)  3/8 (38) 31/64 (55) 34/72 (47)
Dyad relationship, n/N (%)

Spouse or partner 6/8 (75) 30/63 (48) 36/71 (51)

Parent and child 18 (12) 23/63 (37) 24/71 (34)

Other relative or friend 0/8 (0) 3/63 (5) 371 (4)

Paid carer 18 (12) 7/63 (11) 8/71 (11)
Caregivers: age (years), mean (SD) 55.1(15.1) 63.0 (11.2) 62.1(11.9)
Caregivers: gender, n/N (%)

Female 5/8 (62) 46/64 (72) 51/72 (71)

Male 3/8(38) 18/64 (29) 21/72 (29)

#Total N values differ between questions due to missing data and differences in questions displayed resulting from the participants' responses (eg, if a

person living with dementia did not respond for their caregiver).

Survey Respondents’ Use of Music and Technology

With regard to music use, 55% (42/76) of the peopleliving with
dementia (including those whose caregiver responded) and 75%
(47/63) of the caregivers used music often or very often in their
daily lives (Table 2). Furthermore, the majority of the
participants (people living with dementia: 39/74, 53%;
caregivers. 38/63, 60%) felt that music was definitely an
important or meaningful part of their lives in the past. The
respondents accessed music via streaming services (people
living with dementia: 15/65, 23%; caregivers. 20/57, 35%),
CDs (people living with dementia: 23/65, 35%; caregivers:
27/57, 47%), and radio (people living with dementia: 21/65,
32%; caregivers. 23/57, 40%). When asked about
dementia-specific apps, only 15% (11/75) of al respondents
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had previously used one, and 62% (47/76) were willing to use
amusic app to support their daily activities.

When asked “What ways, if any, do you think a music-based
mobile app might be able to support you in your daily
activities?’ people living with dementia reported that an app
could help with supporting calming and relaxation (5/12, 42%)
and providing entertainment or enrichment (3/12, 25%), aswell
as a combination of these. Caregivers responded with similar
benefits, with caming and relaxation (11/57, 19%) and
entertainment and enrichment (7/57, 12%) as common
responses; however, 25% (14/57) of the caregivers were not
certain about the benefits and suggested that a new app would
have to be distinct from other music technologies to be useful
to support daily activities.
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Persons living with dementia, ~ Caregivers, n/N (%)

n/N (%)
Respondents answering for Respondents answering for  Respondents answering
themselves the person they care for for themselves
Current use of music
Never 1/13 (8) 8/63 (13) 4/63 (6)
Rarely 0/13 (0) 10/63 (16) 7/63 (11)
Sometimes 3/13 (23) 12/63 (19) 5/63 (8)
Often 3/13 (23) 12/63 (19) 19/63 (30)
Very often 6/13 (46) 21/63 (33) 28/63 (44)
Music wasimportant in the past
Not at all 2/13 (15) 4/61 (7) 5/63 (8)
Somewhat 4/13 (31) 20/61 (33) 20/63 (32)
Definitely 7/13 (54) 32/61 (52) 38/63 (60)
Don't know 0/13 (0) 5/61 (8) 0/63 (0)
How they currently listen to music
CDs 2/12 (17) 21/53 (40) 27/57 (47)
Radio 5/12 (42) 16/53 (30) 23/57 (40)
Music streaming services (eg, Spotify) 5/12 (42) 10/53 (19) 20/57 (35)
Video streaming services (eg, YouTube) 5/12 (42) 6/53 (11) 19/57 (33)
Digital music library (eg, i Tunes library) /12 (8) 9/53 (17) 13/57 (23)
Television 2/12 (17) 4/53 (8) 4/57 (7)
Wireless speaker system 0/12 (0) 2/53 (4) 4/57 (7)
Vinyl records 1/12 (8) 4/53 (8) 2/57 (4)
Cassettes 1/12 (8) 2/53 (4) 0/57 (0)
Sound therapy app 1/12 (8) 0/53 (0) 0/57 (0)
Dementia-specific music player 0/12 (0) 1/53 (2) 0/57 (0)
Own a smartphone currently 11/13 (85) _a 60/64 (94)
Own atablet device currently 9/13 (69) — 47164 (73)
Experienced in the use of smartphone appsb 7112 (58) - 52/64 (81)
Experienced in the use of music a\opsb 512 (42) — 36/64 (56)
Experienced in the use of dementia appsb 2112 (17) - 9/63 (14)
Experienced in the use of sound devices 6/12 (50) — 32/62 (52)
“Very” open to using a mobile app (or anew app) aspart  8/13 (62) — 39/63 (62)
of daily activities®
Ways in which a music-based smartphone app might be able to support daily activities
For calming and relaxation 5/12 (42) — 11/57 (19)
For entertainment, enrichment, and reminiscence 3/12 (25) — 7/57 (12)
To improve or maintain mood 0/12 (0) — 3/57 (5)
Multiple uses 1/12 (8) — 2/57 (4)
General benefits 0/12 (0) — 6/57 (11)
New apps must be different from other music stream-  1/12 (8) — 14/57 (25)

ing services to be useful
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Persons living with dementia,

N (%)

Respondents answering for

themselves

Caregivers, n/N (%)

Respondents answering for
the person they care for

Respondents answering
for themselves

Not sure or none 2/12 (17)

_ 14/57 (25)

@ot applicable.

PThe answer options for this question were no experience, some experience, quite experienced, very experienced, and expert user; for this table, we

considered experienced users to be those who reported the last 3 options.

®Respondents answered the question “How open would you be to using a mobile app (or new app) as part of your daily activities?’ with not open to

theidea at all, a little open to the idea, very open to the idea, or undecided.

Focus Groups

Focus Group Participants Characteristics

Of the survey respondents willing to participate further in the
study, 18 took part in the focus groups. Two people living with
dementia and 2 caregivers also invited their respective care
partner to participate in the focus group sessions. The focus
group participantsincluded 9 caregivers of peoplewith dementia

https://www.jmir.org/2024/1/e54186

(partners or spouses. N=5, 56%; adult children: n=4, 44%), 3
dyads (peopleliving with dementia: n=3, 50%; caregivers. n=3,
50% [ participating together]), and 3 people currently living with
dementia who attended independently. Participants ranged in
age from 50 to 86 (people living with dementia: mean 72.5, SD
3.5; caregivers. mean 70.3, SD 12.1) years. Of the 18
participants, 13 (72%) identified as female, and 5 (28%)
identified as male. Table 3 provides a summary of the
participants’ characteristics.
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Table 3. Focus group participants’ characteristics.
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Group and Role Relationship to person  Dementiatype Music technologies discussed
pseudonym with dementia
Group 1
Anita® Caregiver Partner Alzheimer disease CDs, music streaming services (with dedicated
music device), vinyl records, and iPad (with
music from CDs)
Group 2
Betty Caregiver Child Memory problems Radio and music streaming services (on
smartphone)
Caroline Caregiver Partner Mixed CDs
David Caregiver Partner Alzheimer disease CDs
Group 3
Elizabeth Caregiver Child Alzheimer disease MP3 player
Fred Caregiver Partner Alzheimer disease Music streaming services (on smartphone and
tablet device) and wireless speaker system
Geraldine Caregiver Partner of Grace Primary progressive Wireless speaker system, MP3 player, video
aphasia streaming services, digital music library, and
music streaming services
Grace Person with dementia  Partner of Geraldine Primary progressive b

aphasia

Group 4
Harriet Caregiver Child Alzheimer disease
Ingrid® Caregiver Child Alzheimer disease
lan® Caregiver Partner Alzheimer disease
Group 5
James Caregiver Partner of Julia Alzheimer disease
Julia Person with dementia  Partner of James Alzheimer disease
Karen Caregiver Partner of Kevin Lewy body
Kevin Person with dementia  Partner of Karen Lewy body
Lucy Person with dementia ~ Attended independently Mixed
Mary Person with dementia ~ Attended independently Mixed
Naomi Person with dementia ~ Attended independently  Frontotemporal

Vinyl records and music streaming services
(on smartphone)

Radio, CDs, cassettes, and music streaming
services (on smartphone and tablet device
connected to a Bluetooth speaker)

Radio and CDs

CDs, radio, music streaming services (on
smartphone), video streaming services, and
piano apps

Radio and music streaming services
CDs and MP3 player
Radio and CDs

Radio and vinyl records

8Focus group 1 was conducted with 1 participant because 2 others who were scheduled to join withdrew due to unforeseen circumstances.

BNot applicable.

CCaregivers lan and Ingrid are father and daughter, both caring for the same person—Ian’s partner and Ingrid’s mother—who did not participate in the

study.

Benefits of Music Technologies. How Caregivers and
People Living With Dementia Use Music as Part of Their
Everyday Care Practices

Caregivers and people living with dementia described four
benefits of using music technologies in everyday care: (1) to
regulate mood and provide joy, (2) to facilitate music-based
social activities, (3) to provide continuity of music use before
and after aclinical diagnosis, and (4) to make caregiving easier.

https://www.jmir.org/2024/1/e54186
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Using Music for Regulating M ood and Providing Joy

Caregivers said that they often used music and music
technologies as a tool for regulating the mood of their loved
ones in their everyday lives and in care practices. Caregivers
believed that music was valuable for its ability to help manage
the behavioral and psychological symptoms of dementia and
provided joy for both caregivers and people living with
dementia. Caregivers chose to listen to music out loud through
shared technol ogies (eg, speakers) because they perceived these
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potential benefitsfor their loved ones; for example, Harriet (all
names used in the quotes herein are pseudonyms) found that
listening to vinyl records could be valuable in managing her
mother’s mood:

I would say [music] lifts her mood...she does get a
bit down...gets a bit paranoid sometimes, but | just
think music hasa calming effect and it does definitely
lift her mood.

For Fred and his wife, music had a relaxing effect even when
“choosing different playlists[that are] not specific for calming.”

Ingrid, who cared for her mother during the day, noted the
benefits of music listening as part of aroutine and at difficult
times of day, notably “sundowning”:

And if the light is changing, and | know that there's
still two to three hours before Papa arrivesto collect
her...I say: “Shall | put some music on?” And she
said: “Oh yes, please’ And | find some classical
works extremely well, and anything that's
calming...gentle jazz.

Aswell as specific emotional impacts of music, caregivers and
people with dementia discussed the benefits of using music to
manage the behavioral symptoms of dementia; for example,
lan, also speaking about Ingrid’s mother (his partner), stated as
follows:

[She is] a bit prickly at the moment...and then
occasionally shewill lash out at those closest to her,
so | use music as a pacifier.

In terms of the technologies used to access music, their
portability provided benefits such as allowing music to be used
when and where it was needed as part of emergent care practices
for both the person living with dementia and their caregivers.
Lucy, aperson living with dementia, said that she found it useful
to keep a small MP3 player close by to help her manage a
particularly troubling symptom of dementia: hallucinationsthat
occurred at night. Lucy found that using her MP3 player to
listen to music helped her cam down during these
hallucinations.

Furthermore, the portability of some music technologies such
as MP3 players or streaming services such as Spotify has made
music an accessible means of emotion regulation outside of the
home. Anita, caring for her husband, discussed the benefits of
streaming music from a mobile device:

It's also then something that | can take with us, you

know...there are occasions when we have to go to

appointments and things like that and if there is

waiting timethen you know | can useit there...if | feel

him getting a bit agitated or anything.
While music listening offers a range of practical benefits for
people with dementia and their caregivers, participants also
noted the fun and enjoyment that comes from actively engaging
in music activities. Activeforms of engagement such assinging,
playing instruments, and moving to music were discussed. In
multiple examples, participants with dementia and caregivers
spoke of the joy they experienced when singing along to music;
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for example, Naomi, a person living with dementia, stated as
follows:

Now because I’ mhaving struggl e speaking, but | have
the joy of being able to sing...it's so much easier to
sing now than actually talk some days.

Other enjoyable activities included moving and dancing to
music. Geraldine, acaregiver, spoke of how she and her partner
could enjoy music and dancing together by streaming music
through wireless speakersin their home:

We have a playlist that we both like and every now
and then...one of us might go to the other person’s
room wherever they're cleaning you know and have
adancebecauseit’s...particularly memorable for us.

These examples suggest that music activities beyond listening
can offer benefitsfor peoplewith dementiaand their caregivers.
Participants described how every day and spontaneous activities,
such as singing and dancing to music, can be supported using
technologies that are available within the home (eg, wireless
speakers).

Technologies Can Facilitate Music-Based Social Activities
in Care

Music and music technol ogies were reported to encourage social
interaction. Participants shared examples that showed how
participating in organized music activities facilitated social
bonding for those still living at home. These activities were
supported by technology that provided accessto music resources
beyond the setting of the organized activity.

In the home care context, Geraldine, a caregiver, described
attending asocia musical activity for peoplewith dementiaand
their caregivers.

[W] e had another session which was a karaoke sing

along for people and it was...through a care group

so it wasn't necessarily all for people with dementia,

but it wasfor people caring for other people...but any

kind of interaction | think brings so much moreto a

person’s life, if they are involved in doing something

while the music is playing.
These music activities were sometimes extended with
technologies used in the home; for example, James, who cared
for hiswife at home, shared how they used amusic app to assist
with singing in their local choir:

| use certain appsto do the choir sections...when you
sing in a chair, it's very hard to get your pitch right.
S0, you use your app, that’swhy I’ ve got a keyboard
to try and play the parts of the choir. So, you
download, basically using YouTube and the facilities
there they give you choir sections which break up the
score into alto, soprano and so on.

In other words, James and his wife used resources available
through YouTube to practice their parts for the choir.

Music technologies were important because they not only
enabled participants to share music with others—for example,
by listening to music together—but also made it possible to
experience music and a sense of companionship independently.
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Ingrid, who cares for her mother with dementia and aso hosts
aradio show, highlighted the role that music technol ogies, such
asradio, can play in fulfilling socia needs:

o, radio again...it's very personal .. literally thereis
somebody in the room there and you don’t have to
recognize them. You can recognize the voice, for
example, you can hear, say, certain voices are
absolutely unmi stakable when you hear themon radio.

Music Technologies Provide Continuity of Music Use Before
and After the Diagnosis

One of the key benefits caregivers shared was that music
technologies enabled continuity in music listening throughout
thedifferent stages of their experience with dementia. Caregivers
and people living with dementia described their existing
relationships with music and explained that listening to music
provided a link between experiences before and after the
dementiadiagnosis.

Participants living with dementia primarily preferred listening
to older styles of music from their youth; yet, caregivers also
noted the potential benefits of other styles. Music from earlier
decadeswas often familiar, and despite experiencing difficulties
with memory, people with dementia still remembered songs
from their youth and enjoyed singing along to them, as noted
by Kevin, who has Lewy body dementia:

With the Lewy body, it doesn't affect your long-term

memory really, it's the short-term memory. So, a lot

of the old songs, you can remember. It just comes out

and you sing.
Whilethere was substantial emphasison jazz and classical music
as genres people with dementia “used to like listening to”
(Caroline), participants al so noted that music taste was not fixed
and that other genres could provide benefits, as noted by
Elizabeth, who cared for her mother:

| had this...idea that, you know, mum loves Ella
Fitzgerald and all those old female singersand Frank
Snatra...and | sort of had this, right it's gotta be all
those oldies or Peter Allen ‘ cause she loves him and
those songs from the ' 70s. But | had some success
with...like one of my kids would play Taylor Swift or
something...and that sort of calmed her.

Music collections were predominantly gathered in the years
before the dementiadiagnosis, and music from theindividuals
formative years was prominent. The technologies used were
diverse across participants, often reflecting participants’ music
use before their diagnosis; for example, Harriet noted that her
mother had “a big record collection,” while Anita’'s husband
had “ CDs from...singers he would have grown up listening to.”
Radio was popular with both people living with dementia and
caregivers, particularly stationsthat played classical music; for
example, Lucy shared that radio “kept [her] sane” during the
COVID-19 pandemic, while caregivers, such as James and
Ingrid, discussed turning on the radio regularly because it was
afamiliar technology, as Ingrid explained:
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Somusicinradioisvery, very powerful becausethat’s
also amedium, in actual fact it wasthe medium, apart
from cinema, for my parents’ generation growing up.

In addition, Fred continued to use music streaming services,
with “playlists that [were] put together some years ago before
the dementia set in.”

Notably, despite the positive effects of music listening,
participants also recalled negative experiences. In particular,
music could be associated with memories that were not always
welcome for the person living with dementia. After trialing an
MP3 player and headphones with her mother, Elizabeth noted
asfollows:

For my mum it [music] triggered a lot of memories
and she wanted to shut them down, and music upset
her very much.

For many caregivers, playing music was used as an important
way to facilitate reminiscence and, aslan described, “adifferent
form of bringing back reality” for their loved ones; for example,
Ingrid (speaking about her mother, lan’s partner) had a sense
that music was specia for her mother, sharing that they often
played the radio for her:

Sometimes she doesn’t recognize me but recognizes
my voice. S0, | do ajazz programon community radio
every 3-4 weeks...and dad...will have the radio on
and she will recognize my voice, and...[she] will
recognize the music and the pieces, particularly if
they are ones that | was familiar with growing
up...So...there will be like a little trigger there.

Participants highlighted how streaming services and MP3
players can be used to create tailored playlists that foster
reminiscencefor peopleliving with dementia, but these playlists
need to be used carefully, given that music can aso provoke
painful memories, as highlighted by Elizabeth. While the link
between music and reminiscenceiswell known, these examples
show that family caregivers are informally using music
technologies to connect with their loved ones, including being
mindful of both the continuity and the positive link with past
experiences that music can evoke and the risk of triggering
difficult memories when listening to music.

Music Technologies Help M ake Caregiving Easier

As well as using music to directly support their loved ones,
caregivers also used music technologies to address their own
needs. By providing entertainment and rel axation for the person
they were caring for, music freed up time for the caregiver and
helped to make caring easier for participants and others
providing care for their loved ones. In both situations, new
music technologies made it easier for caregivers to use music
strategically in their caregiving.

When used to provide an enjoyable distraction for the person
living with dementia, music freed up caregivers' time to attend
to other activities. Participants explained that newer technologies
(eg, streaming services) had advantages over older modalities
(eg, vinyl records) in this regard, because they could be l€eft to
play for longer, as Anita explained:
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We have lots of old records...but | find that if | play

the music there, I’ ve no sooner got it on than it seems

to stop...[it] interrupts another activity that | might

beinvolved in so | find the newer technologies leave

me freer to do other things here at home for a longer

time.
Music was used not only by the primary caregiver but also by
othersin the care network. Fred had set up music technologies
in the home before his wife's diagnosis. This allowed visiting
caregiversto use these technologies to play music when caring
for Fred'swife:

There'sa carer in each day...and if I'm out they can
il tap into [the Wi-Fi] and play music that's on
their [ phone] ... That’s another big win now, exploring
with that so they can get music going for [his wife]
and either their own music, their own playlists,
individual songs, etcetera.

Finally, caregivers described using music technology to entertain
their loved one. David mentioned putting on music in the
background so that his wife was not sitting in silence. Anita
said that she frequently plays CDs at home to fill spare time:

| just useit inthose times, when there' sreally nothing
else[to do] apart from sleep and just sitting staring.

Barriersfor Music Technology in Care

Despite the potential advantages of using music-listening
technologies in care, several issues with technology use were
raised by the participants. Barriers to use centered around a
difficulty for caregiversand peopleliving with dementiato stay
up to date with constantly evolving technologies as well as
issues with confidence and ability to use digital technologies.

Difficulty Staying Up to Date With Evolving Technology

Participants described difficulties staying up to date with
evolving technology in terms of smartphone apps and other
music technologies. Even if familiar, these technologies
sometimes became more difficult for people living with
dementia and caregiversto use over time.

As a self-described older caregiver, James said he experienced
difficulties with the planned obsolescence common to new
digital technologies:

To try to adapt as you're older to the phones, and
they're designed to be out of date within six years
and you gotta find a new one and it all changes, | just
find it...very difficult to negotiate.

Caregivers faced similar barriers with smartphone apps.
Geraldine mentioned an instance when she and her partner with
dementia stopped using an app that they had previously found
useful. The app was practical until they changed from one
smartphone brand to another where the app displayed differently,
and they encountered errors:

[Grace] had aniPhone at the time and then changed
over to Samsung, and it was an Apple app. The
Samsung version is not nearly as user friendly...the
Apple one was just visually clearer...seemed to be
easier to upload [photos]...this one...got stuck...it
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wouldn’t let me[upload]...So Grace doesn’t use that
S0 much now.

When discussing other music technologies, Harriet said her
mother still relies on vinyl records, while David, caring for his
wife, stated that he still uses CDs and does not know how to
use newer forms of music technology:

| would prefer CDs | think because they're
controllable...and there are different ones.
Presumably you can do that all digitally but | don’t
really know how to do that.

Similarly, Lucy, a person living with dementia, often listened
to the radio but believed that other digital technologies might
make music listening easier if she could learn how to use them.
Lucy did use an MP3 player but faced difficulties downloading
music onto the device:

It's like, | know music, listening to it in those
little...iPods...because it's handy in the night if | feel
like the traumas are coming up or some
hallucinations. Immediately put that [on], it will at
least calm me down. But | don’t have the know-how,
how to do that...the downloading...I" m not very good
at.

Participants With Dementia May Have L ow Self-Efficacy
With Technology

While older technologies tended to be more familiar, people
with dementia till faced challenges with using some
technologies and expressed low self-efficacy with technology;
for example, Harriet found that her mother often had trouble
putting on avinyl record:

| think she panics. She panics with anything with any
buttons. If she calms down enough, she’ll do it. But
if she starts overthinking it, then she just panics and
can't doit.

Mary, aperson living with dementia, stated that it was common
for people with dementia to feel overwhelmed when talking
about smartphone technologies:

As you talk “app,” nine-tenths of the people | know
with dementia are going to back away because that’s
beyond them.

As a result of these challenges, several caregivers discussed
how important it was that apps and smartphone-based
technologies were easy to use, as explained by Harriet:

I’'m just all about functionality: easiness. Basically,
the easier the better. The more basic, the better.

The accessibility of smartphone technology was also considered
at length, with participants discussing hearing issues (Betty)
and visionimpairment; for example, James said that “[a] bigger
screen is definitely helpful rather than small screens” There
werealso physical issueswith using mobile technol ogy, as noted
by Ingrid:

[17f I'm typing [on the phone]...I really have to be
very careful, how | type, and...that's just me [a
younger person] so for somebody who no longer has
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agility, let alone mobility with fingers, that could be
an issue.

In addition, some participants perceived smartphone apps as
difficult to use for people living with dementia; for example,
Betty was concerned that setting up amusic app for her mother
with dementia would require “knowledge, information or
training for the person setting it up, which probably may well
be the carer”

Discussion

Principal Findings

Using a mixed methods design, this study aimed to understand
how people living with dementia and their family caregivers
use music and music technologies in their everyday caring, as
well asthe challengesthey experience using music technol ogies.
In our survey, we found that the majority of participants living
with dementia (9/13, 69%) and caregivers (47/63, 75%) use
music often or very often in their daily lives, with music having
been an important or meaningful part of their lives in the past.
Consistent with prior work, participants reported using arange
of methods and devices for accessing music, with high rates of
use for music and video streaming services, as well as the use
of more traditional music technologies such as CDs and radio
[43]. Participants were interested in new ways of using music
to support their care, with awillingnessto try new music-based
mobile apps, and considered a range of potential benefits such
an app could provide. These findings, alongside previous work
supporting theimportant rolethat music can play inthe everyday
lives of people living with dementia [24], suggest that new
musi ¢ technol ogies can be designed to complement and extend
existing uses. New technology-based solutions, if designed
appropriately to ensure ease of use and adding no further burden
to caregivers, may provide valuable benefits for this group.

Through the focus groups, we found several perceived benefits
of using music technologies, alongside the challenges that
caregivers and people living with dementiafacein using music
and technology in these contexts. We found that people living
with dementia and their caregivers use music for regulating
mood, providing joy, and encouraging social connection, as
well as to make caregiving easier, provide continuity, and
promote reminiscence. These usesalign with benefitsidentified
in research evaluating music interventions with people living
with dementia [11,23,25,28,31]; however, we additionally
highlight how these benefits are demonstrated in everyday
caregiving practices. We also identified barriersto using music
technologies, predominantly due to participants with dementia
having low self-efficacy with technology and challenges for
both caregivers and people living with dementia in staying up
to date with evolving technology. Here, we consider how future
musi ¢ technol ogies can be designed to capitalize on the existing
uses of music technology among caregivers of people living
with dementia and to empower caregivers to use music
strategically and therapeutically at home [7].

Peopleliving with dementiaand caregivers predominantly used
music during everyday care for mood regulation, such as
relaxation, to lift mood, and to provide joy. This extends prior
research findingsthat caregivers and peopleliving with dementia
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often use music for specific functions, such as relaxation or
caming [23]; for example, Ingrid listened to music with her
mother to manage behaviors such as late-day confusion and
restlessness. In addition, participants spoke fondly of music’'s
ability to simply provide joy, echoing previous work where
music and sound technologies have been shown to enrich the
lives of people living with dementia and provide enjoyable
moments at home [29]. This highlights the need for music
technologies and interventions to consider the enjoyable and
recreational aspects of music aswell asits potential therapeutic
benefits [11]. Importantly, digital technologies provide an
avenue for these benefits to be trandated to situations outside
of the home, with Anita and Lucy suggesting that music could
be a convenient and portable mood regulation tool.

Therole of music and music technologies for supporting social
connection, both within a care dyad and with others, was
evidenced in our study and aligns with prior research
[25,29,31-33]. Participating in music activities outside of the
home fostered social connections for people living with
dementia, as did music activities within residential aged care
settings. Extending prior work, our findings show how everyday
technologies were important to these interactions; for example,
James discussed how mobile apps supported him and his partner
in practicing their choir singing.

We found that caregivers and people living with dementia
described existing relationships with music, outlining some
continuity between experiences before and after the dementia
diagnosis. Music technologies facilitated this continuity,
enabling caregivers to encourage the use of familiar
technologies, such as CDs and vinyl records, as well as
personalized playlists. Music use was often associated with
reminiscence, with people living with dementia reporting that
they could sing along to old favorites, even if they experienced
challenges with memory or other forms of verbal
communication. Consistent with the idea of the “reminiscence
bump,” where individual s tend to favor the music of their youth
[44-46], many people living with dementia preferred older styles
of music. Existing relationshipswith music were a so connected
with collections of vinyl records, CDs, and favorite radio
stations, with our findings also illustrating the importance of
radio for older adults during everyday care [47,48].

Finaly, consistent with previous work [25,49], music
technologieswere important for making caregiving easier, such
as accessing music to fill time or silence. We extend these
findings, showing that modern music technologies, such as
wireless speakers, enabled music to be played for the person
living with dementia not only by the primary carer but also by
othersin the broader care network, such as visiting caregivers,
with minima setup. This enhanced everyday care for our
participants.

Barriersand Design Opportunities

While previous research has identified the uses of music in
residential aged care settings [13,23] and designed tools for
music listening, sound, and music activities in dementia care
[27-30,33,34], there has been limited research investigating the
everyday uses of music technologiesin care practices by family
caregivers of people living with dementia. To date, no research
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has clearly identified opportunities for music technologies to
play arole in the therapeutic use of music at home. Building
on our findings, ensuring the ease of use of music technologies
islikely crucial for engaging caregivers and people living with
dementiain music use, both for its therapeutic benefits and for
recreational uses of music. This is especially pertinent given
that the major barriersto music technology usein everyday care
included difficulties with self-efficacy around technology use
and challenges staying up to date with evolving technology.
Previous research has established the importance of digital
literacy and self-efficacy in technology use among older adults
[50Q], indicating that this is an important consideration when
designing technologies for people living with dementia
Therefore, if caregiversand people living with dementiaare not
confident using existing technologies to support music use,
co-designing new technologies that capitalize on the everyday
ways in which these groups use music technologies should be
apriority.

Our findings suggest several design opportunities for future
technologies. New technologies should be designed to align
with how music is used to regulate mood and capitalize on the
ways in which music technologies can be used as a portable
emotion regulation tool. Music technologies can also be used
to foster social interaction between peopleliving with dementia
and their caregivers, with videoconferencing tools and apps
designed to support web-based music activities, such as choirs
and dancing. In addition, in designing music technologies for
people living with dementia and their caregivers, access to
personally preferred music is crucial. Often, this may be from
the reminiscence bump (ie, music from a person’s youth);
however, music taste should not be assumed nor limited to older
styles. These considerations for music selection and the
affordances of personalized playlist creation highlight the
benefits that streaming platforms might have over physical
music collections, as long as they are easy to access for both
peopleliving with dementiaand caregivers. Oneway this could
be achieved is through playlists configured to play on a smart
speaker with an easy-to-remember prompt that activates the
desired playlist. Research has shown that voice interaction
devices such as smart speakers (eg, Amazon Alexa and Google
Home) have accessibility advantages over screen-based
technologies for some users [51-54]. Music technologies can
also be designed to make it easy for caregiversto play recorded
music and use music in intentional waysto relieve pressurein
family caregivers [6]. This could extend to co-designing new
music technologies that train caregivers to use music
therapeutically in their everyday care[7,55]. Focusing on such
factors and ensuring that people living with dementia and their
caregivers are comfortable using such technologiesisacrucial
first step to supporting the use of music technologiesin care.
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Strengths, Limitations, and Future Directions

Thisisthefirst study to our knowledge that provides an in-depth
understanding of how caregivers and people living with
dementia use music and music technologies in their everyday
caregiving practices, outside the context of aformal intervention.
Understanding these everyday uses of music technologies in
caregiving highlights opportunities for new technological
innovation. Weintend to usethesefindingsto informthedesign
of future music-based technol ogiesfor this setting, capitalizing
on these existing uses of music technologies. A further strength
of this study wastheinvolvement of both caregivers and people
living with dementiain our survey and focus groups, recognizing
theimportance of understanding the perspectives of both groups.

One limitation of this study was that due to the COVID-19
pandemic at the time of recruitment, the complexity of thiscare
setting, and the aim to recruit participants across Australia,
recruitment and data collection took place entirely on the web.
As such, our sample may not be representative of people living
with dementia and caregivers with less technology experience.
Future research may consider recruiting participantswith amore
diverse experience with digital technologies. Furthermore, our
findings may not be generalizable outside of the Australian
context.

Conclusions

Informal caregivers of people with dementia report that they
need additional support and information [4]; yet, they are often
reluctant, or lack knowledge, to fully use services [5]; in
addition, many family caregivers experience high levels of stress
and burden [6]. As aresult, caregivers and people living with
dementia need accessible, everyday strategies to draw on to
support their needs, and technologically supported music use
is a key avenue for future research [7,9,27]. This study draws
attention to the ways in which these groups already use music
technologies to support their needs, outside the context of
organized activities or targeted music interventions. Caregivers
and peopleliving with dementiabelieve that music technol ogies
may be a useful way to access music for regulating mood,
providing joy, encouraging social connection, providing
continuity, promoting reminiscence, and making caregiving
easier. The technologies used to play music are diverse across
users, and peopleliving with dementiaand their caregiversface
barriers to using new digital music technologies, despite their
acknowledged advantages over more familiar technologies.
Thesefindingswill contribute to understanding how new music
technologies and interventions may complement existing
practices. There is a clear opportunity to design technologies
to capitalize on existing music use in these groups to enable
easier accessto specific music activitiesto support peopleliving
with dementiawith recreational and therapeutic music listening
aswell as music-based activities.

The overall project was developed by FAB, with contributions from TV'S, JT, and JW. RC, TVS, JT, JW, and FAB designed the
study. RC managed focus group data collection. KM assisted RC in focus group data collection, and PAS-S contacted participants
for thefocus groups. Survey datawere summarized by TV S, with further refinement by DV during writing. TV Sand RC transcribed
the focus groups. The transcripts of the focus groups were checked by DV and coded by DV using an inductive approach. After
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