l_’__l
TILBURG & %}?ﬁ ¢ UNIVERSITY
l\;’fl

Tilburg University

Switch2Move
Houben, M.; van Berlo, M.; Antonissen, F.; Wouters, E.J.M.; Brankaert, R.

Published in:
DIS '23: Proceedings of the 2023 ACM Designing Interactive Systems Conference

DOI:
10.1145/3563657.3596017

Publication date:
2023

Link to publication in Tilburg University Research Portal

Citation for published version (APA):

Houben, M., van Berlo, M., Antonissen, F., Wouters, E. J. M., & Brankaert, R. (2023). Switch2Move: Designing a
tangible interface with people living with dementia for initiating and engaging in music-supported exercises at
home. DIS '23: Proceedings of the 2023 ACM Designing Interactive Systems Conference, 1457-1471.
https://doi.org/10.1145/3563657.3596017

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 22. Jun. 2024


https://doi.org/10.1145/3563657.3596017
https://research.tilburguniversity.edu/en/publications/3f58e82d-10e5-4301-90c4-88b6ff2f7070
https://doi.org/10.1145/3563657.3596017

:')

Check for
Updates

Switch2Move: Designing a Tangible Interface with People Living
with Dementia for Initiating and Engaging in Music-Supported
Exercises at Home

Maarten Houben
Department of Industrial Design,
Eindhoven University of Technology
m.houbenl@tue.nl

Eveline Wouters
School for Allied Health Professions,
Fontys University of Applied Sciences
& Tranzo, School of Social and
Behavioral Sciences, Tilburg
University
e.wouters@fontys.nl

Melvin van Berlo
Department of Industrial Design,
Eindhoven University of Technology
melvinvanberlo@hotmail.nl

Frank Antonissen
School for Allied Health Professions,
Fontys University of Applied Sciences
f.antonissen@fontys.nl

Rens Brankaert

School for Allied Health Professions,
Fontys University of Applied Sciences
& Department of Industrial Design,
Eindhoven University of Technology

r.g.a.brankaert@tue.nl

Switch2Move: TV-based home system

o TVin living room
I IpJe
t )
‘o"o ..
CCtion T
o Tangible controller

o Person with dementia

Tangible controller

Figure 1: The Switch2Move home system stimulates initiative and engagement in music-supported video exercises (a) through
an attractive interface (b) that cues physical activity at home for people with dementia (c) via an accessible tangible controller

(d).
ABSTRACT

Dance exercises offer recreational and social activities that en-
gage people with dementia in physical exercise to increase fitness
and cognitive functioning. However, there is limited research on
how technology supports people with dementia to initiate and
engage in music-supported dance exercises at home. We present
Switch2Move: a TV-based home system with a tangible interface
to trigger music-supported exercises at home for people with de-
mentia. Four people with dementia and their informal caregivers
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explored a mockup to reveal design improvements for stimulat-
ing initiative and engagement. Next, we evaluated a high-fidelity
prototype in the homes of three other couples during a one-week
pilot study. The Switch2Move home system stimulated initiative
by providing ongoing access in the home setting and supported
engagement through daily enjoyment, calmness, and relief. We
present opportunities for technology to increase self-efficacy, offer
rich experiences, and fit the physical and social home environment
of people with dementia.
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« Human-centered computing — Human computer interaction
(HCI); Empirical studies in HCL
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1 INTRODUCTION

There are more than 55 million people with dementia worldwide,
and this number is predicted to increase due to demographic aging
[95]. Dementia is a term describing characteristic symptoms, e.g.,
memory loss, language difficulties, or impaired problem-solving
caused by neurodegenerative diseases such as Alzheimer’s [2]. Peo-
ple with dementia require support in day-to-day activities due to
the progressive loss of cognitive functioning [22]. Nevertheless,
people with dementia and their informal caregivers strive to main-
tain normality and prefer to continue living in their homes [58].
However, high caregiving loads for informal caregivers and lack
of self-reliance prevent people with dementia from living inde-
pendently at home [85]. Therefore, there is a general incentive to
develop products and services to support people with dementia
to age in place [14] and reduce admissions to over-burdened care
institutions [32, 95].

People with dementia benefit from physical exercise that posi-
tively influences cognitive and physical functioning [13, 39, 63, 83].
Furthermore, music provides numerous behavioral, cognitive, and
emotional benefits for people with dementia [82], such as support-
ing reminiscence [72, 81], stimulating social interaction [33, 91], and
fostering engagement from people with dementia [53]. Therefore,
there is an increasing interest in combining the benefits of music
and exercise to support the physical and cognitive functioning of
people with dementia [80, 83]. For example, a musical exergame
can provide pleasurable interactions for people with dementia and
their caregivers, such as moving, dancing, and singing together [91].
Similarly, social robots dance to music to evoke active movement
[12, 36, 79]. While most dance and music interventions take place
in care settings [63, 65], home-based exercise is widely applicable
and safe to preserve and improve the fitness of older adults [17],
especially during periods of restricted activity, such as a pandemic
[13, 35].

Recent HCI research highlighted the opportunity to design for
the home context of people with dementia to support their quality of
life and to live longer at home [11, 45, 88, 90]. Building on this work,
we identify a potential for technology to bring physical exercise
and music into the home environment of people with dementia and
their informal caregivers. Increasing the autonomy and confidence
of people with dementia in initiating physical exercise at home
contributes to independency and reduces the care load for informal
caregivers. However, more insight is needed into how technology
can initiate and facilitate such interventions at home and promote
self-efficacy, personal dignity, and relief for people with dementia.
This paper explores the role of technology in supporting people
with dementia to independently initiate and engage in music-based
physical exercise at home.

We situate our research in a dance program that offers reoc-
curring implicit-movement classes for people with dementia and
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their informal caregivers at a community center. Dancing provides
cognitive, physical, and social benefits for people with dementia
and their informal caregivers as they move to music during an en-
joyable activity [34, 40, 65]. We identify an opportunity to bring the
benefits of dance to the home situation through accessible technol-
ogy. Therefore, we have designed the Switchz2Move home system
with a tangible interface to play music-supported video exercises
for people with dementia and their informal caregivers (see Figure
1). First, we explain the conceptualization of the home system and
initial design requirements based on informal interviews and ob-
servations at the dance class and exploring various design concepts
with experts. Next, we involved four couples consisting of a person
with dementia and an informal caregiver in workshop sessions to
explore what aesthetics, interaction, and functionality stimulate au-
tonomy in using the device. The outcome of these sessions revealed
four design improvements that we integrated into the subsequent
iteration of the Switch2Move home system. Finally, a high-fidelity
prototype was evaluated in the homes of three different couples
living with dementia for one week. This pilot study revealed how
technology that offers home-based dance exercises requires ongo-
ing access in the home setting for stimulating initiative and offering
enjoyment, calmness, and relief to support engagement. Based on
our results, we formulate opportunities for technology to increase
self-efficacy, offer rich engaging experiences, and fit the social and
physical environment at home.

2 BACKGROUND
2.1 Music, Movement, and Dance in Dementia

Current approaches to dementia care focus on mental well-being
and healthy living, in addition to addressing the pathological fea-
tures of dementia [95]. This focus resulted in the need for non-
pharmacological interventions to support the cognitive and phys-
ical functioning of people with dementia [70]. Physical exercise
positively influences the everyday functioning of people with de-
mentia, such as reducing the decline in performing activities of daily
living [63]. In addition, music evokes spontaneous body movement
in people with dementia as embodied forms of musical expression
[61]. Therefore, music is commonly used to engage people with
dementia in physical exercise [80].

Dance interventions combine the benefits of physical exercise
and music in a recreational and social activity [65], resulting in
increased physical movement and decreased depression, loneliness,
and negative emotions [40]. Music-supported movement therapy
taps into the remaining abilities of people with dementia by evoking
organically occurring rhythmic movements, such as tapping feet
and clapping or waiving hands [34]. For example, people with
impaired cognitive and physical abilities can mirror movement
patterns to connect non-verbally to the facilitator in the dance
intervention [52]. While home-based exercises support and improve
physical health and fitness [13, 17], movement or dance therapy is
mainly facilitated by trained professionals in care settings [65].

Previous research explored the role of technology in stimulat-
ing engagement and initiative in people with dementia during
music sessions [28, 46, 55, 67]. For example, tactile props engage
people with dementia in collective movement during music activ-
ities through embodied expressions and social interactions [67].
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Accessible musical interfaces encourage social collaboration and
group movement [28, 46] or stimulate self-expression for people
with dementia through bodily movement [55]. Motivated by previ-
ous research on home-based technology for people with dementia
[11, 45, 91], we identify a potential to bring the combined effects
of music, dance, and movement into the homes of people with
dementia.

2.2 Technology for Physical Activity in
Dementia

Technology provides novel opportunities to increase the efficiency
and effectiveness of physical therapy for people with dementia
[51, 79, 83]. For example, autonomous robots provide guidance
and companionship during physical activities, in response to the
lack of trained care professionals [36]. Humanoid robots instruct
dance exercises and encourage people with dementia to mimic
arm and upper body movements [79]. Similarly, on-screen avatars
provide understandable instructions for people with dementia to
perform physical movements [20, 26]. Therefore, video exercises
accompanied by music are a feasible, cost-effective alternative to a
real-life instructor for engaging people with dementia in physical
activity [83].

In addition, Gerling et al. [30] proposed a shift in supporting
physical activity in the later stages of life with technology, from
prescribing and monitoring physical exercise to addressing the
subjective experiences of older adults in exercising and providing
enjoyment. Similarly, research on exergames and dementia demon-
strated that gamification principles contribute to overcoming a lack
of motivation or perseverance in cognitive and physical exercises
[51, 62, 76, 92]. This research has consistently highlighted the value
of social interactions with professional and informal caregivers as a
primary benefactor while performing physical activity [51, 62, 92].
Technology that provides a shared activity for couples at home
relieves part of the care tasks of the informal caregivers and so
empowers the person with dementia [45, 88, 92]. However, the suc-
cessful deployment of technology in the home environment also
relies on the time investment and efforts of the informal caregivers
[88, 90, 98]. For example, informal caregivers are tasked with set-
ting up technology for the user with dementia [98] and stimulating
sustainable use over time [88, 90].

2.3 Tangible Interaction in Dementia

There has been an emerging interest in co-design and participatory
approaches to actively involve people with dementia in research and
design [9, 45, 74, 94]. However, difficulties with problem-solving,
abstract thinking and verbal communication typically characterize
dementia [2] and are skills needed in most participatory design
methods [38]. Progressively, research explored other modalities of
expression for people with dementia beyond the verbal, such as
gestures, bodily movement, play, and creativity [59, 94]. For exam-
ple, engagement with craft materials, objects, or props supports
embodied expressions of ideas, values, and emotions by people
with communication difficulties [18, 60] and results in an enjoyable,
social, and reciprocal activity [54].

1459

DIS °23, July 10-14, 2023, Pittsburgh, PA, USA

Similarly, research involving people with dementia in design
processes demonstrated how tangible artifacts stimulate engage-
ment and active feedback [45, 66, 68, 69, 75]. Working prototypes or
mockups communicate abstract design concepts that are in general
difficult to comprehend by people with dementia [66, 68, 75]. While
engaging with tangible exemplars, people with dementia suggest
improvements or alterations, contribute their thoughts or opin-
ions, and influence decision-making in the design process [45, 69].
Consequently, researchers have argued to look beyond general
screen-based solutions and exploit the multisensory richness of
tangible interactions in technology design for people with dementia
[49]. People with dementia interact intuitively with tangible arti-
facts that offer familiar affordances related to past experiences [5].
For example, opening a drawer to discover personal media [47, 93],
placing physical tokens to purposefully select audio content [42, 86],
or feeling recognizable textures on a handrail to support wayfinding
[64]. Furthermore, previous research reported how the presence
of a physical device drives its use by caregivers and people with
dementia during everyday routines [45, 88].

3 STUDY OUTLINE

We adopted a research through design approach [96] to evaluate
how technology supports the initiation and engagement in physical
exercises at home. Our approach consisted of three sequential steps:

¢ Exploration and Ideation. First, we conducted informal
observations and interviews at a dance program. Next, mul-
tiple design proposals were discussed with professional and
academic experts. Based on these insights, we proposed
Switch2Move: a TV-based home system with a tangible con-
troller for music-supported video exercises at home for peo-
ple with dementia.

e Workshop Sessions with Mockup. Four couples evaluated
and adapted a mockup during the workshop sessions at home
to explore the concept and identify design improvements.

¢ Pilot Study with Prototype. Lastly, we developed a high-
fidelity prototype of the Switch2Move home system and
created new video exercises that were deployed for a week
in the homes of three couples.

3.1 Ethics

The university Ethics Review Board approved this research. All par-
ticipants gave informed consent individually to participate. Before
the study, the main researcher visited each couple at their homes
to explain the research aim, activity, participant rights, and data
processing, while participants could ask questions directly. These
informal meetings established a safe and informal connection and
communication [4, 21]. The home environment offered the familiar-
ity and comfort of the personal living space during the study [15].
The informal caregiver was present during all research activities
to support the person with dementia [21]. This safe and social at-
mosphere allowed for sharing thoughts and experiences while the
interests of the person with dementia are safeguarded by a familiar
caregiver [21, 69]. The participants were reminded regularly that
they could withdraw from the research at any moment, yet this
did not occur. All collected data were pseudonymized and securely
stored following GDPR requirements.
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Figure 2: People with dementia perform implicit-movement
exercises during the dance class program.

4 EXPLORATION AND IDEATION

4.1 Exploring the Potential for Dance-Based
Exercises at Home

This study is situated in the ‘Switch2Move’ dance program for peo-
ple with early to moderate stages of dementia and their informal
caregivers, organized in local community centers in the Nether-
lands [99]. This dance program draws upon implicit motor learning
strategies by providing minimal rules or verbal instructions, relying
on skills unconsciously retrieved from implicit memory [57]. The
class is led by a trained professional who aims to train and preserve
muscles and flexible joints while enhancing emotional well-being
through implicit social movements to music [99]. The dance class
starts with a body scan meditation by introducing simple hand and
foot movements to allow the participants to become mindful and in
tune with the self [73]. Next, the participants perform simple move-
ments with their arms and legs, doing one movement at a time and
building trust and familiarity with the environment. Gradually, the
movements become uninterrupted to cultivate the concentration
and engagement of the participants. The facilitator then introduces
movements such as stretching and using force simultaneously, re-
leasing tension on the body’s connective tissues, such as ligaments,
joints, and bones [78]. These movements address the upper and
lower body, using small and big motor skills to move naturally (see
Figure 2).

The conceptualization of the Switch2Move home system started
by attending the implicit movement classes and engaging with the
participants of the dance program. The informal interviews and
observations at the dance classes revealed a general interest among
participants in performing similar exercises at home. We found how
participants aim to execute and enjoy the dance exercises at home
since the movements are relatively simple and easily performed
while sitting on a couch or chair. Performing these movements
at home would prolong the physical and cognitive benefits of the
class for participants, as indicated by literature [13, 17]. However,
the participants indicated that the lack of a professional trainer,
low motivation, and high care load of the informal caregiver are
potential barriers to executing exercises at home. Furthermore,
participants expressed concerns about difficulties using technology
at home, such as smartphones and tablets, especially for people
with dementia.
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4.2 From Ideation to Design Concept

The informal observations and interviews at the dance class inspired
the ideation of multiple design propositions by the main researcher
(see Figure 3) to offer implicit-movement exercises supported by
music at home through accessible technology. The first design pro-
posal was a portable beamer to project instructional video exercises
in the living room of people with dementia. The second proposal
was a humanoid robot that provides dance instructions. The third
proposal was an ambient art piece visualizing movements through
LED pixels. The last proposal involved matching digital wristbands
that provide LED and vibrotactile feedback during the exercises.
These design propositions were discussed and reiterated during
multiple online discussion sessions involving domain experts in
physiotherapy, design for dementia, music therapy and the orga-
nizers of the dance class program. These discussions revealed three
initial design requirements: 1) make use of existing infrastructure
and technologies, 2) be accessible and easy to use with limited bar-
riers, and 3) support the self-efficacy and dignity of people with
dementia.

As outcome, we conceptualized the SwitchZMove home sys-
tem with a tangible controller to initiate music-supported exercise
videos. We grounded this concept in literature on the effectiveness
and feasibility of screen-based interventions [19, 91, 92] and instruc-
tional videos [83] for people with dementia. Videos that depict a
dancer performing movements can be followed and mirrored by the
person with dementia and their informal caregiver. We intended for
the home system to allow people with dementia to initiate exercise
videos on their TV. The TV is a standard technology and a feasi-
ble option for video-based interventions in the home environment
[19, 26, 92]. However, people with dementia, with the assistance
of their family, often need to customize standard technologies to
their abilities, such as covering buttons on a TV remote control [31].
Therefore, we envisioned an accessible and tangible controller with
a single button connected to the TV, replacing the traditional remote
control, which is reported as difficult to use for people with demen-
tia [19]. A single-button interface offers a push-and-play principle,
as pressing the button immediately plays an exercise video on the
TV without struggles such as selecting the right source channel.
Such an interface allows avoiding reported struggles of people with
dementia to navigate menus in software applications [24].

5 WORKSHOP SESSIONS WITH MOCKUP

The workshops aimed to explore the concept and feasibility of the
Switch2Move home system. Four couples, each with a person with
dementia and their informal caregiver (see Table 1), explored a
mockup and adapted the tangible controller to their preferences
and opinions.

5.1 Mockup of Switch2Move Home System

5.1.1 Tangible Controller and Participants’ TV.. The mockup of the
controller consisted of a white cardboard box and a bright yellow
push button mounted on top (see Figure 4, left). Pressing the button
started the video and pressing it again would stop it. We used
the participants’ TV to display the exercise videos. The mockup
was operated through a ‘Wizard of Oz’ approach [56], as the main
researcher played the exercise video on the TV when the participant
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Design concept

Figure 3: The informal observations and interviews inspired the ideation of four design proposals: 1) a video projector, 2) a
mirroring robot, 3) an LED art piece, and 4) matching wristbands, discussed in expert meetings and resulted in the Switch2Move

home system.
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Figure 4: The tangible cardboard controller (left) was used
to play the exercise video displayed on the participants’ TV
(right).

pressed the button. The researcher’s laptop was connected to the
participants’ TV via HDMI.

5.1.2  Videos. We recorded initial exercise videos with two dancers
performing and instructing the dance exercises (see Figure 4, right).
Two physiotherapy graduation students who attended the dance
class regularly provided similar instructions on performing the
implicit movements, accompanied by music with an art piece in
the background. The duration of these videos was three minutes.

5.2 Workshop as Home Visit

5.2.1 Participants. We recruited four couples (see Table 1) consist-
ing of one person diagnosed with early-stage dementia above 65
years of age and their informal caregiver, the partner in all cases.
We recruited couples that participated in the dance class program
for 12 weeks to help translate the benefits of the program to their
home environment.

5.2.2  Procedure. The researcher set up the Wizard of Oz testing in
the living room of the participants in the seating area. The mockup
of the Switch2Move home system was introduced to the partic-
ipants, who sat on their couches in front of the television. The
researcher invited the participants with dementia to freely explore
the cardboard mockup and try to initiate an exercise video on their
TV. Next, the researcher asked questions about their understanding
of the functionality of the mockup while listening and responding
to the experiences and thoughts of the participants with dementia.
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Table 1: Four couples living with dementia at home were
recruited to participate in the workshops (pseudonymized).

Participant with
dementia (m/f)

Stage of dementia Informal
caregiver (m/f)

Andrew (m) Early stage Albert (m)

Bruce (m) Early stage Beverly (f)

Carl (m) Early stage Cynthia (f)
Daniel (m) Early stage Diane (f)

e R
e L an
‘ Oy

Figure 5: Four couples explored different materialities for the
tangible controller by using: cardboard shapes (a), such as a
cube, a beam, and a cylinder; textures on wallpaper samples
ranging from coarse to smooth (b); paint (c); and various
input controls (d).

The researcher specifically asked the participants with dementia to
explain their interactions out loud. The exploration of the mockup
lasted approximately ten minutes.

After a short break, the couples created their mockup of the tangible
controller based on their personal preferences and opinions. The
participants sat at the living room table, and the researcher brought
craft materials and input controls that could be assembled (see
Figure 5) to support the participants with dementia in creatively
voicing their thoughts and opinions [75]. The researcher asked the
participants to reflect on their choices throughout the workshop
session, which lasted approximately 40 minutes.

In four consecutive steps, the participants explored different:
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Figure 6: The participants initiated the videos and watched
their TV while holding the mockup.

Shapes: such as cubes, beams, and cylinders;

Textures: by sticking pieces of wallpaper with different
textures on the cardboard shape;

Colors: by painting the cardboard shape;

Controls: by trying various controls on how they would
preferably operate the tangible controller.

At the end of the home visit, the researcher conducted a five-
minute open-ended interview with the informal caregivers with
questions on: 1) the ease of use of the mockup, 2) their thoughts
on the adaptations of the tangible controller, and 3) any additional
remarks and general thoughts.

5.2.3 Data Collection and Analysis. The following data were col-
lected: 1) audio of conversations during the workshops; 2) observa-
tional field notes on the interaction with the mockup; 3) audio of
the five-minute interviews with the informal caregivers. All audio
recordings were transcribed verbatim, and the observations were
incorporated into the transcripts. The main researcher conducted a
thematic analysis through an inductive approach [10] by describ-
ing the data with initial codes (e.g., ‘shape’ or ‘size’). The first and
second authors refined the codes into an initial set of themes (e.g.,
‘holding and touching’). The final set of themes was formed through
iteration and discussion with all co-authors (e.g., ‘material and tan-
gible attraction’) to reflect the research objective of the workshops,
namely the usability and accessibility of the Switch2Move home
system. All authors have previous research and personal experience
with dementia.

5.3 Findings Workshop Sessions

The analysis of the workshop outcomes resulted in four themes: 1)
engagement with the dance exercises; 2) simplicity and intuition in
interaction; 3) material and tangible attraction; and 4) visibility in
the environment.

5.3.1 Engagement with the Dance Exercises. All participants with
dementia linked the tangible controller to the videos as we observed
them watching the TV intently with the mockup in their hands (see
Figure 6). For example, Daniel explained aloud how he perceived the
Switch2Move home system after pressing the button and pointing to
the TV: “That’s in this box [the mockup in his hands]. I activate the TV
with this thing.” However, we observed how Andrew, Bruce, and Carl
only sometimes recognized the video as an exercise from the dance
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Figure 7: The participants pasted different textures (left) and
mounted various input controls on the cardboard mockup
(right).

class. For example, Carl pointed at the TV but only commented on
the painting in the background: “Then the TV turns on. A red area,
there [the Mondrian painting].”

5.3.2  Simplicity and Intuition in Interaction. The observations of
Bruce’s, Carl’s, and Daniel’s interactions with the mockup revealed
how the button was easy to use, as explained by Bruce: “It is very
easy, user-friendly. You only have one button [...] I can do this
[presses button and video stops] Look, very simple”. Andrew and
Daniel immediately recognized a push button: “It is what you see
[on TV], and then you have to know where to press so that you can
get that woman [the dancer] behind the chair in no time.” (Andrew)
We observed how Bruce, after some time understood how to start
and stop the video exercises: “Now it’s off, and now I'm putting
it back on [clicks again].” Yet, Bruce and Carl recognized different
interactions with the button as they both were turning the button
sideways, as Bruce remarked: “I think you should turn this [yellow
button].” Similarly, Andrew thought he controlled the content of
the video by pushing on different sides of the button: “If you [press]
left, right, front, back [on the button], It could be that she [the
dancer] moves left or right” Nevertheless, Andrew, Bruce, and
Daniel all preferred the round button (see Figure 7, right), as Andrew
explained: “It is damn practical for some things!”

5.3.3 Material and Tangible Attraction. The participants valued
aesthetically pleasing materials and tangible qualities in the design
of the controller. Bruce and Daniel preferred a cylinder as the shape
for their controller, as Daniel clarified it was more comfortable to
hold in his hands: T find it [the cylinder] more attractive for doing
something with it, and it’s better to hold. The others [shapes] have an-
gles and stuff” Similarly, Bruce was drawn to the cardboard cylinder
and unenthusiastic about the “hard” rectangular shapes. Andrew
and Carl chose a rectangle shape as Andrew stated: ‘T would instinc-
tively grab this one [the cube]. I don’t like it, but it is notable.” Three
participants, Bruce, Carl, and Daniel, preferred a coarse texture for
the tangible controller as it offered more grip and confidence in
holding (see Figure 7, left), as illustrated by Daniel: “gritty. .. I like
this pattern, and I also like it in terms of grip. I don’t like that [other]
very smooth stuff.” Three informal caregivers, Albert, Beverly, and
Cynthia, had remarks on the size of the controller and indicated
it should be easy to hold and operate: “Something smaller is more
manageable, less noticeable but still prominent enough” (Cynthia).
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Carl & Cynthia Daniel

Figure 8: The four couples created their interpretation of the tangible controller, which revealed insights into the tangible,
material, and visual qualities needed for developing an attractive and inviting interface.

5.3.4 Visibility in the Environment. Using colors was popular with
the participants with dementia (see Figure 8). Bruce opted for a
slightly calmer color (olive green), while Carl and Daniel chose
bright red as Daniel clarified: ‘T like it [the controller] more colorful,
and it should be a little cheerful.” Andrew, Carl, and Cynthia reflected
on the button’s color as Andrew indicated he would like it to have a
“flaming color” so it stands out and is visible in their interior. Carl
also preferred a bright button, while Cynthia remarked: "the button
has to be a different color so it stands out.” All informal caregivers
also clearly expressed how the controller: “needs to fit with the room
[...] that green is beautiful because it fits well in the living room.”
(Beverly).

2]

5.4 Formulating Design Improvements

Based on the four themes reported in the previous section, we
summarize four design improvements for the next iteration of the
Switch2Move home system:

[I1] Clear and Understandable Dance Movements: The par-
ticipants mostly understood using the tangible controller
to initiate a video on the TV, but the video content could
have been more clearly recognized as an exercise. The two
dancers were doing unsynchronized movements, and a clut-
tered background made it difficult to identify the movements.
The video exercises need to be clear and understandable so
the movements can be easily identified.

[12] Afford to Push-and-Play: The push-and-play interface
of the mockup was perceived to be intuitive, although two
participants misinterpreted the button for a rotary knob. The
button should be separated from the casing and inviting to
press with the fingertips to communicate the push-and-play
principle.

[I3] Material Attractiveness: The participants expressed that
the material and tangible properties needed to be pleasant
and inviting to hold, as they also preferred smaller shapes,
emphasizing the need for a comfortable grip.

[I4] Offer External Memory Cues: The participants proposed
bright colors for the tangible controller to improve its visi-
bility in the living room and emphasize its presence. Using
bright colors can have a stimulating effect and thus increase
the use of the Switch2Move home system, yet the design
should also aesthetically fit with the living room.
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6 PILOT STUDY WITH PROTOTYPE

We deployed a high-fidelity prototype at the homes of three cou-
ples for one week to generate initial insights on the usability and
feasibility of the Switch2Move home system.

6.1 High-Fidelity Prototype of the Switch2Move
Home System

Based on the design improvements identified during the workshops,
we developed a high-fidelity prototype and recorded a series of
professional video exercises suitable for the in-context deployment
in the participants’ homes.

6.1.1 Exercise Videos. Each exercise video started with an intro-
duction clip depicting the tangible controller to visualize the link
between the controller and the exercise video. We recorded and
edited twelve exercise videos, offering three difficulty levels with
four background themes each (see Figure 9). Each video exercise
lasted eight minutes and 30 seconds. All videos presented a pro-
fessional dancer, background footage, and music to focus on the
dance exercises, as formulated in the design improvements [I1]:

e Dancer: A trained professional from the involved dance
class program performed the implicit-movement exercises
in the video. The video exercises provide three difficulty lev-
els in how the dancer demonstrates the movements: seated,
standing, and blended, a combination of seated and standing.
Background footage: The movements are performed over
four themes of background footage: color art, London, sea,
and forest, to make the dancer stand out from the background
while providing a calm atmosphere.

Music: The videos were accompanied by a meditative back-
ground song to provide a pleasurable yet soothing atmo-
sphere to perform the exercises.

6.1.2  Tangible Controller. We developed a tangible controller (see
Figure 10), which was durable and robust for independent use in an
everyday household. Based on the design improvements identified
during the workshops, we improved the:

e Push button: We equipped the controller with a more dis-
tinct push button [I2].

o Shape: The controller was designed as a curved shape that
fits the palm of the user’s hand and is comfortable to hold
[I3]. When holding it, the index finger naturally rests on the
button [I2]. The portable size (80 x 80 x 100 mm) and low
weight (160 grams) ensured it was easy to pick up or put
aside when performing the dance exercises.
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difficulty = seated
theme = color art

difficulty = standing
theme = London

difficulty = blended

difficulty = standing
theme = forest

theme = sea 1

Figure 9: The videos depict a professional dancer performing dance exercises accompanied by music in three difficulty levels,
seated, standing, and blended, with four themes of background footage: color art, London, sea, and forest.

fits in the palm of your hand

single push button

Figure 10: The tangible controller is easy to hold (a) with a
coarse texture that provides grip (b) and a single push button
with LED and haptic feedback to initiate the exercise videos

(©).

e Material: The controller was made from high-quality plastic
to provide a robust, sturdy object to withstand rough han-
dling or being dropped on the floor. The casing is finished
with a bright silk-red colored plastic material to be inviting
[14], which is also pleasant to hold with a slightly coarse
texture to offer grip, safety, and security [I3].

o Interaction: We integrated three functions: 1) pressing the
button to start the video; 2) pressing the button briefly to
pause and pressing it again to continue the video; and 3)
pressing and holding the button for three seconds to stop
the video completely [I12]. When pressing the button to play
again, a new video was selected, with the most-watched
videos presented first.

o Feedback: We integrated haptic and light feedback in the
tangible controller [12 &I3]. When the video is paused, the
controller lights up and vibrates. When a video is stopped,
the controller lights up and decreases the intensity of light
and vibration to indicate it is shutting down. The monitor
will display text that ‘the video is stopped.’

6.1.3 External Monitor and Media System. For this pilot study,
we provided an external monitor with a direct connection to the
tangible controller to avoid technical difficulties when connecting
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the controller to the TV. However, it is intended for future iterations
as a system that can be seamlessly connected to the TV already
in the living room. The Switch2Move home system contained an
external 27-inch monitor, a media player device on the backside of
the monitor, a speaker, and a Content-Management-System (CMS)
on an online server containing the videos (see Figure 11). The CMS
was only accessible to the researcher to manage the video content,
and the participants would not interact directly with the media
player. When a participant pressed the button on the controller,
the media player instantly played a video from the CMS on the
monitor. Therefore, turning on the monitor, changing the channel,
or selecting the correct input source were unnecessary. The system
was placed in the living room and ready to use throughout the pilot
study. An external speaker was attached to the screen’s backside to
provide high-quality sound, and the participants could adjust the
volume with a rotary knob.

6.2 One-Week Deployment at Home

During a one-week pilot study, we investigated the role of tech-
nology in facilitating the video exercises at home for people with
dementia based on the participants’ real-life experiences using the
Switch2Move home system.

6.2.1  Participants. In contrast to the workshops, we recruited cou-
ples for the pilot study (see Table 2) without previous experience
with the dance class program. By doing so, we aimed to avoid poten-
tial biases or influences caused by past experiences or opinions of at-
tending the dance class program while evaluating the Switch2Move
home system. An external care organization recruited participants
with dementia and informal caregivers who were generally inter-
ested in music and exercising at home. The small sample size offered
time and resources to adopt a personal and relational approach [37]
by establishing a close connection and trust between the researcher
and participants [4]. In this study, we recruited participants experi-
enced with dance and physical exercise to uncover opportunities
and challenges like early adopters [97]. During the pilot study, we
aimed to balance the needs of the person with dementia and the
informal caregivers, e.g., by triangulation between different data
sources [21]. While the informal caregiver might hamper the per-
son with dementia in voicing their thoughts, it remains relevant to
involve care dyads in research to understand the more general lived
experiences of dementia [71]. For example, informal caregivers can
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Figure 11: During the pilot study, the Switch2Move home system consisted of a tangible controller (a) connected to a 27-inch
external monitor (b); a media player attached to the backside of the monitor (c), and a speaker with a volume control knob (d).

Table 2: Three couples living with dementia at home were
recruited for the pilot study (pseudonymized).

Table 3: The interviews with the couples were guided by a

topic list.

Participant Age Stage of dementia Informal
with dementia caregiver
(m/f) (m/f)
Edward (m) 76  Early-stage Alzheimer Elaine (f)
Frederick (m) 82  Early-stage Alzheimer Frances (f)
George (m) 71  Mid-stage Alzheimer  Gloria (f)

offer insight into their daily lives, habits, and routines [45], sup-
porting the adoption of technology during household routines [88],
ultimately benefiting people with dementia.

Edward struggles to remain physically active. He used to have a
busy life, building and renovating houses but now visits a physio-
therapist twice a week. According to his wife Elaine, he was an
excellent dancer in his time. Elaine still exercises daily at home to
stay flexible and indicates she is always on the move as an informal
caregiver. She also likes dancing but struggles to remain active due
to an injury.

Frederick has difficulty speaking due to aphasia. Frederick has
been able to exercise every morning with Frances for 30 years and
still leads a very active life. For example, he works in his sister’s
garden and fulfills the role of assistant in the daycare he regularly
visits. Frances describes her life as “active and interested in sports.”
Frances loves to dance like Frederick and plays music almost daily
at home to relax.

George is an extrovert with a great love for theatre and jazz,
having been a jazz band drummer for many years. George is still
quite active and walks 10 km once every two weeks. Gloria joins
George on walks together and sometimes on bike rides. George and
Gloria danced on special occasions but were not avid dancers.

6.2.2  Procedure. During a first home visit, the researcher deployed
the Switch2Move home system in the living room of the partici-
pants, conducted a test run, and demonstrated an exercise video.
The participants were given a manual with clear illustrations and
were free to use the Switch2Move home system when, how, and
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Main topics

1) the role of dance and music in their current lives

2) the experience of the Switch2Move home system

3) how and when they used the system

4) how the activity affected their daily life

5) who initiated the activity

6) the movements in the video

7) the design of the controller, monitor, and video layout
8) envisioned use in their daily lives and potential
improvements

whenever they wanted. We instructed the participants to describe
their daily experiences in a diary containing the following open-
ended questions: 1) ‘How did you experience using Switch2Move?’ 2)
‘Could you describe how you used Switch2Move today?’ and 3) ‘How
did dance and moving to music affect you?’ On the second day, we
checked with the participants by telephone if the system worked
and solved any technical issues. After one week, we conducted
semi-structured interviews with each couple guided by a topic list
and the diary entries (see Table 3).

6.2.3 Data Collection and Analysis. We collected diary entries and
audio recordings of the interviews. The diary entries were used
as input to steer the interviews and supported the participants’
memory about the use and experiences of the Switch2Move home
system. The audio recordings of the interviews were transcribed
verbatim. A deductive or theoretical thematic analysis was con-
ducted over the transcripts [10], by classifying statements in line
with the research question regarding how the prototype supported
the 1) initiation and 2) engagement in the dance exercises. The
main researcher created the initial set of codes clustered in themes
by the first and second authors. Next, all authors were involved in
clustering the codes into subthemes to provide insight into how
technology can support and initiate dance exercises.
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Figure 12: A participant demonstrates how he used the
Switch2Move home system during the pilot study.

6.3 Findings Pilot Study

In this section, we report the insights from the one-week pilot study
on the role of the Switch2Move home system in initiating dance
exercises and fostering engagement.

6.3.1 Initiating Dance Exercises. The Switch2Move home system
supported the participants in initiating the video exercises through
ongoing access in their environment and by fitting into the home
setting, also showing potential barriers in use.

Ongoing Access in Immediate Surroundings. All couples
indicated that the tangible controller was easy-to-use for initiat-
ing the videos. George and Frederick used the tangible controller
successfully by themselves. For example, Frances mentioned: “You
[Frederick] pressed the button, sometimes you also said: ‘We have
to do exercises.” Similarly, Edward stated, “It’s very user-friendly;
you can turn it off and on.” However, Elaine pointed out that she
mostly operated the tangible controller and explained: "I had the
incentive to do it. It holds nicely, and the control is so obvious.” While
the controller is portable, Frances explained that they stored it in
sight (see Figure 12) and: “barely moved it. We just pressed that but-
ton every time.” Elaine & Edward pointed out that the presence of
the tangible controller in the living room and the push-and-play
principle supported them in initiating the exercise videos: “Because
it was in the room, you grab it very quickly. You don’t have to go
upstairs or to another room, but you can do it here. [...] I think it’s
important that you have it at hand. [...] We would say spontaneously,
‘Oh yes, let’s use the nice device for a while!”” Similarly, Elaine further
explained the attraction coming from the single-button interface:
“A friend of ours who visited last week was also drawn to press the
button. Then when the program started, he liked it!”

Fitting the Home Setting. The informal caregivers found it
essential that the aesthetics of the tangible controller matched their
living room for accepting it in their homes. Elaine and Frances were
pleased with the red color: “We do have some red in our living room,
don’t we! But if it had been this color [points to a bright blue phone
case], I would have hated it” (Frances). However, Gloria pointed out
that the red color is too bright and opted to choose from different
colors as she would prefer: “Green. Like everything else in our living
room.” The presence of the tangible controller in the living room

1466

Maarten Houben et al.

was experienced to not be disturbing, like an ornament or house-
hold object. For example, Frederick, Frances, Edward, and Elaine
appreciated the aesthetic design: “Yes, it’s just there, not disturbing. I
think it’s a nice thing.” However, the additional external monitor of
the prototype was indicated to be intrusive in the living room since
Edward, Elaine, and Frances expressed the inconvenience of having
a second TV in their living room. All couples indicated that they
would prefer to use their TV, as explained by Frances: “It’s quite
something to have a second screen in the living room. I imagine that
you can install it on our television. That would be nice.”

Potential Barriers in Use. Frances indicated that she and
Frederick would use the Switch2Move home system daily. How-
ever, Edward & Elaine revealed that they would not expect to use
Switch2Move daily for more extended periods. Elaine expressed
her frustration that she always must encourage her partner to par-
ticipate in such interventions: ‘T think I will have to encourage you
[Edward] to do it all the time. [...] I find that annoying because I al-
ready have so much to stimulate.” Gloria reflected that for doing the
video exercises over a more extended period, variation in content is
needed: “Variation! Variation, also in music. I also dropped out when
hearing the song. If you do not care about that [music], you will never
build a habit with it”

6.3.2 Engagement through Enjoyment, Relief and Matching Abil-
ities. The Switch2Move home system offered dance exercises as
an enjoyable activity and provided calmness and relief, but should
be adapted to the diverse and dynamic abilities of the person with
dementia.

Enjoyment as Motivation for Exercise. The Switch2Move
home system brought a pleasurable activity in the living room for
Frederick and Frances, but also for Edward and Elaine, who expressed
that they enjoyed and used the system daily. The participants clar-
ified that pleasure and enjoyment was their primary motivation
for initiating the video exercises, as summarized by Frances: “He
(Frederick) was so happy with it [...] I think pleasure, music, and
dancing are essential to people. And I am 100% sure that — yes, I am
emotional — it is in our case too. We do everything to make it fun,
don’t we?” In contrast with these two couples, George & Gloria
expressed they did not enjoy the Switch2Move home system and
stopped using it after three days, as George explained: “I just don’t
like it [the exercise video].” George’s wife Gloria further clarified that
he did not like the dancer’s appearance as a potential cause for his
disinterest in the exercise videos: “Hey, but George, you didn’t like
that man on the screen very much,” as George confirmed another
dancer: “would have been nicer huh!” Edward perceived the music
in the exercise videos as enjoyable and calming: ‘Tt was nice to hear
that music, and it’s very calming.” In contrast, George and Gloria did
not enjoy the music as Gloria suggested: “The music is okay at the
start, but I also give up at one point [. . .] nature sounds with classical
musical instruments could work very well here.”

Providing Calmness and Relief. Edward also appreciated the
background footage: ‘T think it’s gorgeous, with water underneath,”
as Elaine added: “The sea but also the forest with the light through it
[the trees], stunning images.” Frances also described how the back-
ground footage of nature and colors was calming: ‘T found the sea
very soothing.” However, the background footage also gave rise
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to distractions observed during the interview when George acti-
vated a video and stated: “It’s nice, but it’s... I'm unsure whether you
should act like this or like that...” Gloria replied: “You must think
very carefully about what you want to focus on, and I think you
want to focus on the dancer. The rest [background and music] is just
secondary.” Mainly the London-themed videos contained too many
visual distractions, even for informal caregivers. In contrast, the
participants expressed that nature themes felt more soothing, as
Gloria explains: “London is very distracting. All kinds of triggers. But
nature works better! Because the movements are also more in line
with that, and that [nature] is safer.” Informal caregivers Frances and
Elaine indicated that the video exercises were perceived as relaxing
and enjoyable by their partner, but also relieved themselves, as
illustrated by Frances: “After the exercises, Frederick was happy every
time! [...] I'll say, for my life situation, this gives relaxation.” Similarly,
Elaine told her partner Edward: “Wonderful exercises [...] You're
already quite a restless person. For you, it’s very good to do this.”

Exercises Matching Abilities and Context. Elaine and Frances
expressed that their partners with dementia, Edward and Frederick,
could perform the exercises well during the pilot study. For exam-
ple, Frances explained that Frederick performed similar movements
from the exercises without using the system: “He (Frederick) walked
through the house in the middle of the day humming and moving
his hands as in the exercises.” Also, during the interview, Frederick
remembered and performed a part of the exercises as he got up
from his chair and imitated the movements: “Then the foot moves
like this, and the other foot goes up. And then I sit down again; he
[the dancer] does that too!” Frances also commented on her own
experiences regarding the beneficial effect of the exercises: ‘T like
the exercises. You feel it in your body because I have experience with
such exercises. I have been doing yoga since 74 [...] You feel that it
[the video exercise] warms up the body.” However, all informal care-
givers perceived during the pilot study that some exercises were
too difficult to perform for their partners with dementia. Elaine
explained that Edward did not complete all exercises as he: “is not
that flexible, so it’s hard to follow.” Furthermore, Gloria indicated
that the exercises were quite intense: “If you do the exercises as he
[the dancer] performs them, it is very intense! Because you use your
whole body.” As a result, Gloria explained that it was just too tricky
for George to mimic the movements: “George just sits there a bit,
imitating the exercises in his way.” Furthermore, Elaine, Frances, and
Gloria all indicated how they observed that the pace of the exercises
was too fast for their husbands with dementia, as Frances remarked
how: “Frederick can follow it for a while. Me too. But it goes too fast
sometimes.” Frederick later confirmed: “And then he [the dancer]
does that with his hands. He is always busy. And, well, I occasionally
forget one movement. But most movements I can perform.” Similarly,
Edward suggested that he would like to be able to adjust the pace of
the exercise video himself: “Tt [the system] should be more adjustable
[...] faster and slower.”

7 DISCUSSION

This paper explored the role of technology in supporting people
with dementia to initiate and engage in music-supported video
exercises at home. The workshop sessions highlighted the value
of visual and tangible design qualities to stimulate independent
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and active participation. Furthermore, our pilot study suggested
that the participants easily initiated dance exercises at home and,
by doing so, experienced visible pride and self-efficacy. Based on
our findings, we suggest opportunities for technology to increase
self-efficacy, offer rich, engaging experiences, and fit with the home
environment of people with dementia aging in place.

7.1 Increasing Self-Efficacy

We contribute to existing literature on interventions for physical
activity in dementia [6, 40, 51, 62, 76, 80, 91] by highlighting the
potential of technology to promote dance exercises at home and
overcome barriers to engaging in physical activity [80]. With the
single push button, we provided an intuitive interface that draws
upon a familiar interaction [5]. Furthermore, the visual and tactile
qualities of the tangible controller, in combination with the ease
of use of the push button, triggered active initiative from people
with dementia to use the device at home. These insights contribute
to literature proposing that intuitive and simple interaction design
stimulates the independency and active engagement of people with
dementia at home [45, 88].

This paper further highlights the potential of technology to sup-
port dancing as a recreational activity suitable for self-supporting
physical fitness and adherence to exercising [6]. Although the in-
formal caregivers sometimes initiated the exercises, our findings
suggest that the ongoing access to the tangible controller motivated
active engagement from the person with dementia. As such, the
Switch2Move home system relieves informal caregivers [16] as it
supports a recreational activity and increases the self-reliance of
the person with dementia. Therefore, our findings further add to
views on technology for couples aging in place with dementia to im-
prove and maintain fitness at home [13, 17] and regulate emotional
well-being independently [48].

Our findings also revealed that the pace of the dance movements
needed to be adaptable to the mobility and response time of the
person with dementia. For example, the video exercises were less
appreciated by the participant with mid-stage dementia (i.e., George)
compared to participants with early-stage dementia. Therefore, we
recommend offering different difficulty levels and additional hard-
ware for registering movement performances. These insights feed
into the increasing work on how people with dementia appropri-
ate existing technologies to support their unique situations and
dynamic needs [1, 25, 98]. For example, the informal caregivers
expected variation in video content and music could stimulate use
over time, as ongoing curation of media content supports a contin-
ued curiosity and interest [43, 87]. With the Switch2Move home
system, we propose a first opportunity for technology combining
music and movement to enhance self-management and ad-
herence to physical exercise for people with dementia aging
in place.

7.2 Fitting the Physical and Social Environment

The Switch2Move home system reflects the trend of in-home health
technologies that avoid clinical representation but adapt to the
domestic and socio-cultural context of family life [50]. As a result,
the system was embraced by most informal caregivers as a homely
product. The participants with dementia also clearly preferred a
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noticeable and visible design within the home setting. Therefore,
the visibility of the tangible controller in the living room offered an
external memory cue [89] which was vital in stimulating daily exer-
cising, as ongoing access to exercise content is essential for people
with dementia to integrate physical activity as part of everyday
routines [92].

We designed a tangible controller as a mediator between existing
technology, namely the exercise videos shown on the TV, and the
abilities of the person with dementia. Whereas introducing new as-
sistive technologies at home is challenging [8, 31], the Switch2Move
home system incorporates a TV which is widely available in house-
holds [19, 26, 92]. Furthermore, a video-based platform offers an
effective cost-friendly alternative to expensive rehabilitation equip-
ment [83]. The participants embraced the Switch2Move system in
their homes but strongly preferred it to be fitted to their already
owned TV. These findings align with how assistive technologies
embedded within available everyday products (e.g., TV) reduce
the associated stigma or feelings of embarrassment [7]. Therefore,
technology should include aesthetic design features to facilitate a
careful balance between being noticed and fitting the home inte-
rior, as assistive technologies that do not fit become unwanted and
abandoned over time [31].

Similar to previous studies on technology for people with demen-
tia [11, 45, 88, 90], our findings demonstrate that the involvement of
the person with dementia and their partner supports a pleasurable
and rewarding shared experience. Therefore, this paper demon-
strates the potential of dance exercises to provide enjoyment, social
activity and physical activity to support couples affected by demen-
tia. We suggest a second opportunity for technology as ‘homely’
devices for people with dementia aging in place that naturally
fit into the physical home environment and are embedded
in existing social relationships.

7.3 Engagement through Enriching Experiences

The exercise videos offer rich experiences through dance, music,
and scenic background footage, which was experienced as sooth-
ing and relaxing by the participants and the informal caregivers.
Numerous studies have highlighted the value of nature-based me-
dia in relieving stress to people with dementia [29, 42, 77, 84]. We
suggest that soothing imagery of nature contributes to the relax-
ation and comfort of people with dementia and caregivers during
dance exercises. Correspondingly, the participants with dementia
and the informal caregivers had difficulty following the London-
themed exercise videos with the busy background. These findings
further support studies on multimodal technologies in dementia,
raising caution about overstimulation and that technology should
adapt to the changing sensory perceptions of people with dementia
[23, 42, 87].

By offering rich experiences, the Switchz2Move home system
follows current developments in assistive technologies to transcend
purely medical approaches by focusing on everyday living contexts
[7, 50], addressing the dynamic and personal contexts [54, 59], and
supporting social and meaningful activities [3, 30]. In addition to
stimulating physical exercise, the system offered pleasurable mo-
ments of social contact and sensory engagement to enrich everyday
life through aesthetic and authentic experiences that reinforce a
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sense of normalcy [44]. These findings also tie in with research on
enhancing the home experience for the general population by creat-
ing the desired atmosphere, strengthening social connections, and
maintaining personal health within a household setting [27]. As
such, an enhanced home experience supports people with dementia
and their informal caregivers to actively initiate and participate
in activities of daily life [41]. We highlight a third opportunity for
technology to engage people with dementia in everyday so-
cial activities that enrich their home experiences to age in
place well.

8 CONCLUSION

This paper presents the Switch2Move home system as an exemplar
of how technology can support music-based exercises for couples
living with dementia at home. Our findings provide insight into how
technologies that provide dance activities are a feasible and cost-
effective strategy to support the self-management of physical exer-
cise for couples with dementia aging in place. Furthermore, such
technologies should naturally fit the existing home environments
and offer engaging, enriching experiences to stimulate initiative
and adherence to daily exercising. In future research, we will con-
duct an evaluation study with the Switch2Move home system with
alarger and broader participant sample to investigate the long-term
benefits of engaging in home-based exercise facilitated through
technology. We aim to encourage future research to investigate
the adoption of technology in home environments for stimulating
initiative in people with dementia through aesthetic and enriching
experiences that foster new socially meaningful habits.

ACKNOWLEDGMENTS

This study was partially funded by the municipality of Tilburg. We
thank the Switch2Move organization, Andrew Greenwood, care
organization Van Neynsel, and all participants and their informal
caregivers for their support.

REFERENCES

[1] Shiroq Al-Megren, Khalid Majrashi, and Ragad Mohammad Allwihan. 2021.

“The Dementia Diva Strikes Again!”: A Thematic Analysis of How Informal

Carers of Persons with Dementia Use TikTok. In Adjunct Publication of the

23rd International Conference on Mobile Human-Computer Interaction (Mobile-

HCI "21 Adjunct), Association for Computing Machinery, New York, NY, USA.

DOTL:https://doi.org/10.1145/3447527.3474857

Alzheimer’s Association. 2022. 2022 Alzheimer’s disease facts and figures.

DOEL:https://doi.org/10.1002/alz.12638

Arlene J. Astell, Nicole Bouranis, Jesse Hoey, Allison Lindauer, Alex Mihailidis,

Chris Nugent, and Julie M. Robillard. 2019. Technology and Dementia: The

Future is Now. Dement Geriatr Cogn Disord 47, 3 (2019), 131-139. DOLhttps:

//doi.org/10.1159/000497800

[4] Jeanette Bell and Tuck Wah Leong. 2019. Collaborative Futures: Co-Designing
Research Methods for Younger People Living with Dementia. In Proceedings
of the 2019 CHI Conference on Human Factors in Computing Systems - CHI
’19, ACM Press, New York, New York, USA, 1-13. DOLhttps://doi.org/10.1145/
3290605.3300582

[5] Alethea Blackler, Li-Hao Chen, Shital Desai, and Arlene Astell. 2020. Intuitive
Interaction Framework in User-Product Interaction for People Living with
Dementia. In HCI and Design in the Context of Dementia, Rens Brankaert
and Gail Kenning (eds.). Springer International Publishing, Cham, 147-169.
DOL:https://doi.org/10.1007/978-3-030-32835-1_10

[6] Alethea Blackler, Shital Desai, Levi Swann, Marianella Chamorro-Koc, Gene

Moyle, and Mikaela Stephens. 2019. Using technology to enhance and encourage

dance-based exercise. Heliyon 5, 3 (2019), e01241. DOLhttps://doi.org/https://doi.

0rg/10.1016/j.heliyon.2019.e01241

Stephanie Blackman, Claudine Matlo, Charisse Bobrovitskiy, Ashley Waldoch,

Mei Lan Fang, Piper Jackson, Alex Mihailidis, Louise Nygérd, Arlene Astell,

[2

—_
)

—_
)


https://doi.org/10.1145/3447527.3474857
https://doi.org/10.1002/alz.12638
https://doi.org/10.1159/000497800
https://doi.org/10.1159/000497800
https://doi.org/10.1145/3290605.3300582
https://doi.org/10.1145/3290605.3300582
https://doi.org/10.1007/978-3-030-32835-1_10
https://doi.org/https://doi.org/10.1016/j.heliyon.2019.e01241
https://doi.org/https://doi.org/10.1016/j.heliyon.2019.e01241

Switch2Move: Designing a Tangible Interface with People Living with Dementia for Initiating and Engaging in
Music-Supported Exercises at Home

=

=

[10

[11

=
&

[13]

[14

(15

[16]

[17

[18

[19

[20

[21

[22

~
&

[24]

and Andrew Sixsmith. 2016. Ambient Assisted Living Technologies for Aging
Well: A Scoping Review. Journal of Intelligent Systems 25, 1 (January 2016), 55.
DOEL:https://doi.org/10.1515/jisys-2014-0136

Eleni Boumpa, Ioanna Charalampou, Anargyros Gkogkidis, and Athanasios
Kakarountas. 2017. Home Assistive System for Dementia. In Proceedings of the
21st Pan-Hellenic Conference on Informatics (PCI 2017), Association for Comput-
ing Machinery, New York, NY, USA. DOLhttps://doi.org/10.1145/3139367.3139435
Rita Maldonado Branco, Joana Quental, and Oscar Ribeiro. 2017. Personalised
participation: an approach to involve people with dementia and their families
in a participatory design project. CoDesign 13, 2 (2017), 127-143. DOLhttps:
//doi.org/10.1080/15710882.2017.1310903

Virginia Braun and Victoria Clarke. 2006. Using thematic analysis in psychol-
ogy. Qual Res Psychol 3, 2 (January 2006), 77-101. DOLhttps://doi.org/10.1191/
1478088706qp0630a

Romina Carrasco, Felicity A. Baker, Anna A. Bukowska, Imogen N. Clark, Libby M.
Flynn, Kate McMahon, Helen Odell-Miller, Karette Stensaeth, Jeanette Tamplin,
Tanara Vieira Sousa, Jenny Waycott, and Thomas Wosch. 2020. Empowering
Caregivers of People Living with Dementia to Use Music Therapeutically at Home.
In 32nd Australian Conference on Human-Computer Interaction (OzCHI ’20),
ACM, New York, NY, USA, 198-209. DOLhttps://doi.org/10.1145/3441000.3441082
Felix Carros, Isabel Schwaninger, Adrian Preussner, Dave Randall, Rainer Wiech-
ing, Geraldine Fitzpatrick, and Volker Wulf. 2022. Care Workers Making Use of
Robots: Results of a Three-Month Study on Human-Robot Interaction within
a Care Home. In CHI Conference on Human Factors in Computing Systems
(CHI ’22), Association for Computing Machinery, New York, NY, USA. DOLhttps:
//doi.org/10.1145/3491102.3517435

H Chaabene, O Prieske, M Herz, ] Moran, ] Héhne, R Kliegl, R Ramirez-Campillo,
D G Behm, T Hortobagyi, and U Granacher. 2021. Home-based exercise pro-
grammes improve physical fitness of healthy older adults: A PRISMA-compliant
systematic review and meta-analysis with relevance for COVID-19. Ageing
Res Rev 67, (2021), 101265. DOL:https://doi.org/https://doi.org/10.1016/j.arr.2021.
101265

Helen Chester, Paul Clarkson, Linda Davies, Caroline Sutcliffe, Sue Davies,
Alexandra Feast, Jane Hughes, and David Challis. 2018. People with dementia and
carer preferences for home support services in early-stage dementia. Aging Ment
Health 22, 2 (2018), 270-279. DOILhttps://doi.org/10.1080/13607863.2016.1247424
Daphne Sze Ki Cheung, Shuk Kwan Tang, Ken Hok Man Ho, Cindy Jones, Mimi
Mun Yee Tse, Rick Yiu Cho Kwan, Kit Ying Chan, and Vico Chung Lim Chiang.
2021. Strategies to engage people with dementia and their informal caregivers
in dyadic intervention: A scoping review. Geriatr Nurs (Minneap) 42, 2 (2021),
412-420. DOLhttps://doi.org/https://doi.org/10.1016/j.gerinurse.2021.02.002
C.-Y. Chiao, H.-S. Wu, and C.-Y. Hsiao. 2015. Caregiver burden for informal
caregivers of patients with dementia: A systematic review. Int Nurs Rev 62, 3
(2015), 340-350. DOL:https://doi.org/https://doi.org/10.1111/inr.12194

Andrew P. Clegg, Sally E. Barber, John B. Young, Anne Forster, and Steve J. Iliffe.
2012. Do home-based exercise interventions improve outcomes for frail older
people? Findings from a systematic review. Reviews in Clinical Gerontology 22,
68-78. DOL:https://doi.org/10.1017/S0959259811000165

Henry Collingham, Abigail Durrant, and John Vines. 2020. Making In The Mo-
ment: Insight from Participatory Arts for Co-Design Practice in Dementia Care
Settings. In 6th International Conference on Design4Health, 78-85.

Gabriella Cortellessa, Francesca Fracasso, Alessandro Umbrico, Amedeo Cesta,
Fermin Mayoral, Pilar Barnestein-Fonseca, Elisa Vera Garcia, Diana Toma, Flavia
Boghiu, Rodolphe Dewarrat, Valentina Triantafyllidou, Javier Herrero, Miguel
Angel Pérez, Elena Tamburini, Pietro Dionisio, Lorenzo Ciucci, and Fabrizio di
Guardo. 2019. The TV-AssistDem Project: A TV-Based Platform for Coping with
Mild Cognitive Impairment. In Ambient Assisted Living, Springer International
Publishing, Cham, 535-546.

Elizabeth Cyarto, Frances Batchelor, Steven Baker, and Briony Dow. 2016. Active
Ageing with Avatars: A Virtual Exercise Class for Older Adults. In Proceedings
of the 28th Australian Conference on Computer-Human Interaction (OzCHI ’16),
Association for Computing Machinery, New York, NY, USA, 302-309. DOLhttps:
//doi.org/10.1145/3010915.3010944

Jiamin Dai and Karyn Moffatt. 2021. Surfacing the Voices of People with Dementia:
Strategies for Effective Inclusion of Proxy Stakeholders in Qualitative Research.
In Proceedings of the 2021 CHI Conference on Human Factors in Computing
Systems (CHI "21), Association for Computing Machinery, New York, NY, USA.
DOL:https://doi.org/10.1145/3411764.3445756

Abhilash K Desai, George T Grossberg, and Dharmesh N Sheth. 2004. Activities
of Daily Living in Patients with Dementia. CNS Drugs 18, 13 (2004), 853-875.
DOL:https://doi.org/10.2165/00023210-200418130-00003

Emma Dixon and Amanda Lazar. 2020. The Role of Sensory Changes in Ev-
eryday Technology Use by People with Mild to Moderate Dementia. In The
22nd International ACM SIGACCESS Conference on Computers and Accessibil-
ity (ASSETS °20), Association for Computing Machinery, New York, NY, USA.

DOL:https://doi.org/10.1145/3373625.3417000
Emma Dixon, Rain Michaels, Xiang Xiao, Yu Zhong, Patrick Clary, Ajit

Narayanan, Robin N Brewer, and Amanda Lazar. 2022. Mobile Phone Use by

1469

[25]

Iy
&

[27

(28]

[29

[30

[31

[32

@
&

(34

[35

[36

(37

(38]

@
20,

[40

DIS °23, July 10-14, 2023, Pittsburgh, PA, USA

People with Mild to Moderate Dementia: Uncovering Challenges and Identifying
Opportunities: Mobile Phone Use by People with Mild to Moderate Dementia. In
Proceedings of the 24th International ACM SIGACCESS Conference on Comput-
ers and Accessibility (ASSETS ’22), Association for Computing Machinery, New
York, NY, USA. DOLhttps://doi.org/10.1145/3517428.3544809

Emma Dixon, Anne Marie Piper, and Amanda Lazar. 2021. “Taking Care of My-
self as Long as I Can”: How People with Dementia Configure Self-Management
Systems. In Proceedings of the 2021 CHI Conference on Human Factors in Com-
puting Systems (CHI "21), Association for Computing Machinery, New York, NY,
USA. DOLhttps://doi.org/10.1145/3411764.3445225

Carrasco Eduardo, Gorka Epelde, Aitor Moreno, Amalia Ortiz, Igor Garcia,
Cristina Buiza, Elena Urdaneta, Aitziber Etxaniz, Mari Feli Gonzélez, and Andoni
Arruti. 2008. Natural Interaction between Avatars and Persons with Alzheimer’s
Disease. In Computers Helping People with Special Needs, Springer Berlin Hei-
delberg, Berlin, Heidelberg, 38-45.

Berry Eggen, Gerard Hollemans, and Richard van de Sluis. 2003. Exploring and
enhancing the home experience. Cognition, Technology & Work 5, 1 (2003),
44-54. DOLhttps://doi.org/10.1007/s10111-002-0114-7

Stu Favilla and Sonja Pedell. 2013. Touch Screen Ensemble Music: Collaborative
Interaction for Older People with Dementia. In Proceedings of the 25th Aus-
tralian Computer-Human Interaction Conference on Augmentation, Application,
Innovation, Collaboration - OzCHI *13, ACM Press, New York, New York, USA,
481-484. DOLhttps://doi.org/10.1145/2541016.2541088

Yuan Feng, Suihuai Yu, Dirk van de Mortel, Emilia Barakova, Jun Hu, and Matthias
Rauterberg. 2019. LiveNature: Ambient Display and Social Robot-Facilitated
Multi-Sensory Engagement for People with Dementia. In Proceedings of the 2019
on Designing Interactive Systems Conference - DIS 19, ACM Press, New York,
New York, USA, 1321-1333. DOLhttps://doi.org/10.1145/3322276.3322331
Kathrin Gerling, Mo Ray, Vero vanden Abeele, and Adam B Evans. 2020. Critical
Reflections on Technology to Support Physical Activity among Older Adults: An
Exploration of Leading HCI Venues. ACM Trans. Access. Comput. 13, 1 (April
2020). DOLhttps://doi.org/10.1145/3374660

Grant Gibson, Claire Dickinson, Katie Brittain, and Louise Robinson. 2019. Per-
sonalisation, customisation and bricolage: how people with dementia and their
families make assistive technology work for them. Ageing Soc 39, 11 (2019),
2502-2519. DOLhttps://doi.org/10.1017/S0144686X18000661

Godard-Sebillotte Claire, Mélanie le Berre, Schuster Tibor, Trottier Miguel, and
Vedel Isabelle. 2019. Impact of health service interventions on acute hospital use
in community-dwelling persons with dementia: A systematic literature review
and meta-analysis. PLoS One 14, 6 (July 2019), 1-18. DOLhttps://doi.org/10.1371/
journal.pone.0218426

Karen Gold. 2014. But does it do any good? Measuring the impact of music
therapy on people with advanced dementia: (Innovative practice). Dementia
(London) 13, 2 (2014), 258-264. DOLhttps://doi.org/10.1177/1471301213494512
Natasha Goldstein-Levitas. 2016. Dance/Movement Therapy and Sensory Stim-
ulation: A Holistic Approach to Dementia Care. Am J Dance Ther 38, 2 (2016),
429-436. DOLhttps://doi.org/10.1007/s10465-016-9221-5

Sahar Hamido, Xiuzhu Gu, and Kenji Itoh. 2021. The Effects of Self-Monitoring of
Physical Activity among Elderly People with the Impact of Covid-19 Pandemic.
In 2021 3rd International Conference on Management Science and Industrial
Engineering (MSIE 2021), Association for Computing Machinery, New York, NY,
USA, 186-191. DOLhttps://doi.org/10.1145/3460824.3460853

Denise Hebesberger, Christian Dondrup, Tobias Koertner, Christoph Gisinger,
and Juergen Pripfl. 2016. Lessons Learned from the Deployment of a Long-Term
Autonomous Robot as Companion in Physical Therapy for Older Adults with
Dementia: A Mixed Methods Study. In The Eleventh ACM/IEEE International
Conference on Human Robot Interaction (HRI ’16), IEEE Press, 27-34.

Niels Hendriks, Liesbeth Huybrechts, Karin Slegers, and Andrea Wilkinson. 2018.
Valuing implicit decision-making in participatory design: A relational approach
in design with people with dementia. Design Studies 59, 58—-76. DOLhttps://doi.
0rg/10.1016/j.destud.2018.06.001

Niels Hendriks, Liesbeth Huybrechts, Andrea Wilkinson, and Karin Slegers. 2014.
Challenges in doing participatory design with people with dementia. In Proceed-
ings of the 13th Participatory Design Conference on Short Papers, Industry Cases,
Workshop Descriptions, Doctoral Consortium papers, and Keynote abstracts -
PDC ’14 - volume 2 (PDC ’14), ACM Press, New York, New York, USA, 33-36.
DOLhttps://doi.org/10.1145/2662155.2662196

Marinda Henskens, Ilse M. Nauta, Katja T. Drost, and Erik J.A. Scherder. 2018.
The effects of movement stimulation on activities of daily living performance and
quality of life in nursing home residents with dementia: A randomized controlled
trial. Clin Interv Aging 13, (April 2018), 805-817. DOLhttps://doi.org/10.2147/
CIA.S160031

Rainbow T.H. Ho, Ted C.T. Fong, Wai Chi Chan, Joseph S.K. Kwan, Patrick K.C.
Chiu, Joshua CY. Yau, and Linda C.W. Lam. 2020. Psychophysiological Effects
of Dance Movement Therapy and Physical Exercise on Older Adults with Mild
Dementia: A Randomized Controlled Trial. Journals of Gerontology - Series
B Psychological Sciences and Social Sciences 75, 3 (February 2020), 560-570.
DOLhttps://doi.org/10.1093/geronb/gby145


https://doi.org/10.1515/jisys-2014-0136
https://doi.org/10.1145/3139367.3139435
https://doi.org/10.1080/15710882.2017.1310903
https://doi.org/10.1080/15710882.2017.1310903
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1145/3441000.3441082
https://doi.org/10.1145/3491102.3517435
https://doi.org/10.1145/3491102.3517435
https://doi.org/https://doi.org/10.1016/j.arr.2021.101265
https://doi.org/https://doi.org/10.1016/j.arr.2021.101265
https://doi.org/10.1080/13607863.2016.1247424
https://doi.org/https://doi.org/10.1016/j.gerinurse.2021.02.002
https://doi.org/https://doi.org/10.1111/inr.12194
https://doi.org/10.1017/S0959259811000165
https://doi.org/10.1145/3010915.3010944
https://doi.org/10.1145/3010915.3010944
https://doi.org/10.1145/3411764.3445756
https://doi.org/10.2165/00023210-200418130-00003
https://doi.org/10.1145/3373625.3417000
https://doi.org/10.1145/3517428.3544809
https://doi.org/10.1145/3411764.3445225
https://doi.org/10.1007/s10111-002-0114-7
https://doi.org/10.1145/2541016.2541088
https://doi.org/10.1145/3322276.3322331
https://doi.org/10.1145/3374660
https://doi.org/10.1017/S0144686X18000661
https://doi.org/10.1371/journal.pone.0218426
https://doi.org/10.1371/journal.pone.0218426
https://doi.org/10.1177/1471301213494512
https://doi.org/10.1007/s10465-016-9221-5
https://doi.org/10.1145/3460824.3460853
https://doi.org/10.1016/j.destud.2018.06.001
https://doi.org/10.1016/j.destud.2018.06.001
https://doi.org/10.1145/2662155.2662196
https://doi.org/10.2147/CIA.S160031
https://doi.org/10.2147/CIA.S160031
https://doi.org/10.1093/geronb/gby145

DIS ’23, July 10-14, 2023, Pittsburgh, PA, USA

[41

[42

[43

[45

[46

[47

[48

[49

[50

[51

[52

[53

(54

[55

[56

[58

]

]

Goran Holst and Ingalill R Hallberg. 2003. Exploring the meaning of everyday
life, for those suffering from dementia. Am J Alzheimers Dis Other Demen 18, 6
(November 2003), 359-365. DOLhttps://doi.org/10.1177/153331750301800605
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, ACM Press,
New York, NY, USA, 71-83. DOL:https://doi.org/10.1145/3322276.3322287
Maarten Houben, Rens Brankaert, Saskia Bakker, Gail Kenning, Inge Bongers,
and Berry Eggen. 2020. The Role of Everyday Sounds in Advanced Dementia Care.
In Proceedings of the 2020 CHI Conference on Human Factors in Computing
Systems, ACM Press, New York, NY, USA, Paper 450, pp. 1-14. DOLhttps://doi.
org/10.1145/3313831.3376577

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), Association for Computing Machinery, New York, NY, USA.
DOL:https://doi.org/10.1145/3490149.3501326

Maarten Houben, Rens Brankaert, Gail Kenning, Inge Bongers, and Berry Eggen.
2022. Designing for Everyday Sounds at Home with People with Dementia and
Their Partners. In Proceedings of the 2022 CHI Conference on Human Factors in
Computing Systems (CHI °22), Association for Computing Machinery, New York,
NY, USA. DOLhttps://doi.org/10.1145/3491102.3501993

Maarten Houben, Benjamin Lehn, Noa van den Brink, Sabeth Diks, Jasmijn
Verhoef, and Rens Brankaert. 2020. Turnaround: Exploring Care Relations in
Dementia Through Design. In Extended Abstracts of the 2020 CHI Conference on
Human Factors in Computing Systems, ACM Press, New York, NY, USA, LBW351,
1-8. DOL:https://doi.org/10.1145/3334480.3382846

Stephan Huber, Renate Berner, Martina Uhlig, Peter Klein, and Jérn Hurtienne.
2019. Tangible Objects for Reminiscing in Dementia Care. In Proceedings of
the Thirteenth International Conference on Tangible, Embedded, and Embodied
Interaction - TEI '19, ACM Press, New York, New York, USA, 15-24. DOLhttps:
//doi.org/10.1145/3294109.3295632

Judith Huis in het Veld, Renate Verkaik, Berno van Meijel, Paul-Jeroen Verkade,
Wendy Werkman, Cees Hertogh, and Anneke Francke. 2016. Self-management
by family caregivers to manage changes in the behavior and mood of their
relative with dementia: an online focus group study. BMC Geriatr 16, 1 (2016),
95. DOLhttps://doi.org/10.1186/s12877-016-0268-4

Wijnand IJsselsteijn, Ans Tummers-Heemels, and Rens Brankaert. 2020. Warm
Technology: A Novel Perspective on Design for and with People Living with
Dementia. In HCI and Design in the Context of Dementia, Rens Brankaert and
Gail Kenning (eds.). Springer International Publishing, Cham, 33-47. DOLhttps:
//doi.org/10.1007/978-3-030-32835-1_3

Tom Jenkins, Anna Vallgararda, Laurens Boer, Sarah Homewood, and Teresa
Almeida. 2019. Careful Devices: A design manifesto for humane domestic health-
care technology. In Proceedings of the Halfway to the Future Symposium
2019 (HTTF 2019), Association for Computing Machinery, New York, NY, USA.
DOL:https://doi.org/10.1145/3363384.3363474

Sukran Karaosmanoglu, Sebastian Rings, Lucie Kruse, Christian Stein, and Frank
Steinicke. 2021. Lessons Learned from a Human-Centered Design of an Immersive
Exergame for People with Dementia. Proc. ACM Hum.-Comput. Interact. 5, CHI
PLAY (October 2021). DOLhttps://doi.org/10.1145/3474679

Karkou V and B Meekums. 2017. Dance movement therapy for dementia.
Cochrane Database of Systematic Reviews 2 (2017). DOLhttps://doi.org/10.1002/
14651858.CD011022.pub2

Lisa Kelly and Bill Ahessy. 2021. Reminiscence-Focused Music Therapy to Pro-
mote Positive Mood and Engagement and Shared Interaction for People Living
With Dementia. Voices: A World Forum for Music Therapy 21, 2 SE-Research
(June 2021). DOLhttps://doi.org/10.15845/voices.v21i2.3139

Gail Kenning. 2018. Reciprocal design: inclusive design approaches for peo-
ple with late stage dementia. Design for Health 2, 1 (January 2018), 142-162.
DOL:https://doi.org/10.1080/24735132.2018.1453638

Gail Kenning, Alon Ilsar, Rens Brankaert, and Mark Evans. 2019. Improvisation
and Reciprocal Design: Soundplay for Dementia. In Dementia Lab 2019. Making
Design Work: Engaging with Dementia in Context. D-Lab 2019. Springer, Cham,
82-91. DOL:https://doi.org/10.1007/978-3-030-33540-3_8

Scott R. Klemmer, Anoop K. Sinha, Jack Chen, James A. Landay, Nadeem
Aboobaker, and Annie Wang. 2000. Suede: A Wizard of Oz Prototyping Tool for
Speech User Interfaces. In Proceedings of the 13th annual ACM symposium on
User interface software and technology - UIST "00 (UIST ’00), ACM Press, New
York, New York, USA, 1-10. DOLhttps://doi.org/10.1145/354401.354406

Melanie Kleynen, Susy M. Braun, Michel H. Bleijlevens, Monique A. Lexis, Sascha
M. Rasquin, Jos Halfens, Mark R. Wilson, Anna J. Beurskens, and Rich SW.
Masters. 2014. Using a Delphi Technique to Seek Consensus Regarding Defi-
nitions, Descriptions and Classification of Terms Related to Implicit and Ex-
plicit Forms of Motor Learning. PLoS One 9, 6 (June 2014), 1-11. DOLhttps:
//doi.org/10.1371/journal.pone.0100227

Milena von Kutzleben, Wolfgang Schmid, Margareta Halek, Bernhard Holle, and
Sabine Bartholomeyczik. 2012. Community-dwelling persons with dementia:

1470

[59

[60

o
=

(62

[63

[65

[66

[67

o
&,

[69

[70]

(71]

[72

[73

[74

[75

[76]

Maarten Houben et al.

What do they need? What do they demand? What do they do? A systematic
review on the subjective experiences of persons with dementia. Aging Ment
Health 16, 3 (2012), 378-390. DOLhttps://doi.org/10.1080/13607863.2011.614594
Amanda Lazar, Caroline Edasis, and Anne Marie Piper. 2017. A Critical Lens on
Dementia and Design in HCL In Proceedings of the 2017 CHI Conference on
Human Factors in Computing Systems (CHI *17), ACM Press, New York, New
York, USA, 2175-2188. DOL:https://doi.org/10.1145/3025453.3025522

Amanda Lazar, Jessica L. Feuston, Caroline Edasis, and Anne Marie Piper. 2018.
Making as Expression: Informing Design with People with Complex Communi-
cation Needs through Art Therapy. In Proceedings of the 2018 CHI Conference
on Human Factors in Computing Systems - CHI 18, ACM Press, New York, New
York, USA, Paper 351, 1-16. DOLhttps://doi.org/10.1145/3173574.3173925
Micheline Lesaffre, Bart Moens, and Frank Desmet. 2017. Monitoring music and
movement interaction in people with dementia. In The Routledge Companion to
embodied music interaction. Routledge, 294-303.

Xin Yao Lin, Herman Saksono, Elizabeth Stowell, Margie E Lachman, Carmen
Castaneda-Sceppa, and Andrea G Parker. 2020. Go&Grow: An Evaluation of a
Pervasive Social Exergame for Caregivers of Loved Ones with Dementia. Proc.
ACM Hum.-Comput. Interact. 4, CSCW2 (October 2020). DOLhttps://doi.org/10.
1145/3415222

Hékan Littbrand, Michael Stenvall, and Erik Rosendahl. 2011. Applicability and
Effects of Physical Exercise on Physical and Cognitive Functions and Activities
of Daily Living Among People With Dementia: A Systematic Review. Am J Phys
Med Rehabil 90, 6 (2011).

Geke D S Ludden, Thomas J L van Rompay, Kristina Niedderer, and Isabelle
Tournier. 2019. Environmental design for dementia care - towards more mean-
ingful experiences through design. Maturitas 128, (2019), 10-16. DOLhttps:
//doi.org/https://doi.org/10.1016/j.maturitas.2019.06.011

Jean Bernard Mabire, Jean Pierre Aquino, and Kevin Charras. 2019. Dance inter-
ventions for people with dementia: Systematic review and practice recommenda-
tions. Int Psychogeriatr 31, 7 (July 2019), 977-987. DOLhttps://doi.org/10.1017/
5$1041610218001552

Julia M Mayer and Jelena Zach. 2013. Lessons Learned from Participatory Design
with and for People with Dementia. In (MobileHCI ’13), ACM, 540-545. DOLhttps:
//doi.org/10.1145/2493190.2494436

Kellie Morrissey, Gavin Wood, David Green, Nadia Pantidi, and John McCarthy.
2016. ‘T'm a rambler, I'm a gambler, I'm a long way from home’: The Place of
Props, Music, and Design in Dementia Care. In Proceedings of the 2016 ACM
Conference on Designing Interactive Systems - DIS 16, ACM Press, New York,
New York, USA, 1008-1020. DOLhttps://doi.org/10.1145/2901790.2901798
Alexander Miiller-Rakow and Rahel Flechtner. 2017. Designing Interactive Music
Systems with and for People with Dementia. Design Journal 20, sup1 (July 2017),
$2207. DOLhttps://doi.org/10.1080/14606925.2017.1352736

S. Neves, A. Macdonald, M. Poole, and K. Harrison Dening. 2021. Participatory Co-
design: Approaches to Enable People Living with Challenging Health Conditions
to Participate in Design Research. In Perspectives on Design and Digital Com-
munication II: Research, Innovations and Best Practices, Nuno Martins, Daniel
Brandao and Fernando Moreira da Silva (eds.). Springer International Publishing,
Cham, 193-216. DOL:https://doi.org/10.1007/978-3-030-75867-7_13

Javier Olazaran, Barry Reisberg, Linda Clare, Isabel Cruz, Jordi Pefia-Casanova,
Teodoro del Ser, Bob Woods, Cornelia Beck, Stefanie Auer, Claudia Lai, Aimee
Spector, Sam Fazio, John Bond, Miia Kivipelto, Henry Brodaty, José Manuel Rojo,
Helen Collins, Linda Teri, Mary Mittelman, Martin Orrell, Howard H. Feldman,
and Ruben Muiiiz. 2010. Nonpharmacological Therapies in Alzheimer’s Disease: A
Systematic Review of Efficacy. Dement Geriatr Cogn Disord 30, 2 (2010), 161-178.
DOTL:https://doi.org/10.1159/000316119

Hanna-Mari Pesonen, Anne M Remes, and Arja Isola. 2011. Ethical aspects of
researching subjective experiences in early-stage dementia. Nurs Ethics 18, 5
(2011), 651-661. DOLhttps://doi.org/10.1177/0969733011408046

Chirag B. Rao, John C. Peatfield, Keith P. W. J. McAdam, Andrew J. Nunn, and
Dimana P. Georgieva. 2021. A Focus on the Reminiscence Bump to Personalize
Music Playlists for Dementia. ] Multidiscip Healthc 14, (August 2021), 2195-2204.
DOLhttps://doi.org/10.2147/J]MDH.$312725

Susanne Ravn. 2016. Dancing Practices: Seeing and Sensing the Moving
Body. Body Soc 23, 2 (December 2016), 57-82. DOLhttps://doi.org/10.1177/
1357034X16677738

Paul A. Rodgers. 2018. Co-designing with people living with dementia. CoDesign
14, 3 (2018), 188-202. DOL:https://doi.org/10.1080/15710882.2017.1282527
Kasper Rodil, Chatrine Elisabeth Larsen, Christoffer Caesar Faelled, Emil Feerch
Skov, Thomas Gustafsen, Antonia Krummbheuer, and Matthias Rehm. 2020. Spend-
ing Time: Co-Designing a Personalized Calendar at the Care Center. In Proceed-
ings of the 11th Nordic Conference on Human-Computer Interaction: Shaping
Experiences, Shaping Society (NordiCHI *20), Association for Computing Ma-
chinery, New York, NY, USA. DOLhttps://doi.org/10.1145/3419249.3420144
Joeke van Santen, Rose-Marie Drées, Marije Holstege, Olivier Blanson Henke-
mans, Annelies van Rijn, Ralph de Vries, Annemieke van Straten, and Franka
Meiland. 2018. Effects of Exergaming in People with Dementia: Results of a
Systematic Literature Review. Journal of Alzheimer’s Disease 63, (2018), 741-760.


https://doi.org/10.1177/153331750301800605
https://doi.org/10.1145/3322276.3322287
https://doi.org/10.1145/3313831.3376577
https://doi.org/10.1145/3313831.3376577
https://doi.org/10.1145/3490149.3501326
https://doi.org/10.1145/3491102.3501993
https://doi.org/10.1145/3334480.3382846
https://doi.org/10.1145/3294109.3295632
https://doi.org/10.1145/3294109.3295632
https://doi.org/10.1186/s12877-016-0268-4
https://doi.org/10.1007/978-3-030-32835-1_3
https://doi.org/10.1007/978-3-030-32835-1_3
https://doi.org/10.1145/3363384.3363474
https://doi.org/10.1145/3474679
https://doi.org/10.1002/14651858.CD011022.pub2
https://doi.org/10.1002/14651858.CD011022.pub2
https://doi.org/10.15845/voices.v21i2.3139
https://doi.org/10.1080/24735132.2018.1453638
https://doi.org/10.1007/978-3-030-33540-3_8
https://doi.org/10.1145/354401.354406
https://doi.org/10.1371/journal.pone.0100227
https://doi.org/10.1371/journal.pone.0100227
https://doi.org/10.1080/13607863.2011.614594
https://doi.org/10.1145/3025453.3025522
https://doi.org/10.1145/3173574.3173925
https://doi.org/10.1145/3415222
https://doi.org/10.1145/3415222
https://doi.org/https://doi.org/10.1016/j.maturitas.2019.06.011
https://doi.org/https://doi.org/10.1016/j.maturitas.2019.06.011
https://doi.org/10.1017/S1041610218001552
https://doi.org/10.1017/S1041610218001552
https://doi.org/10.1145/2493190.2494436
https://doi.org/10.1145/2493190.2494436
https://doi.org/10.1145/2901790.2901798
https://doi.org/10.1080/14606925.2017.1352736
https://doi.org/10.1007/978-3-030-75867-7_13
https://doi.org/10.1159/000316119
https://doi.org/10.1177/0969733011408046
https://doi.org/10.2147/JMDH.S312725
https://doi.org/10.1177/1357034X16677738
https://doi.org/10.1177/1357034X16677738
https://doi.org/10.1080/15710882.2017.1282527
https://doi.org/10.1145/3419249.3420144

Switch2Move: Designing a Tangible Interface with People Living with Dementia for Initiating and Engaging in

Music-Supported Exercises at Home DIS ’23, July 10-14, 2023, Pittsburgh, PA, USA

DOLhttps://doi.org/10.3233/JAD-170667 [88] Myrte Thoolen, Francesca Toso, Sebastiaan T.M. Peek, Yuan Lu, and Rens

Corina Sas, Nigel Davies, Sarah Clinch, Peter Shaw, Mateusz Mikusz, Madeleine
Steeds, and Lukas Nohrer. 2020. Supporting Stimulation Needs in Dementia Care
through Wall-Sized Displays. In Proceedings of the 2020 CHI Conference on
Human Factors in Computing Systems (CHI "20), Association for Computing Ma-
chinery, New York, NY, USA, 1-16. DOLhttps://doi.org/10.1145/3313831.3376361
Robert Schleip and Divo Gitta Miiller. 2013. Training principles for fascial connec-
tive tissues: Scientific foundation and suggested practical applications. ] Bodyw
Mov Ther 17, 1 (2013), 103-115. DOLhttps://doi.org/https://doi.org/10.1016/j.jbmt.
2012.06.007

Mariah Schrum, Chung Hyuk Park, and Ayanna Howard. 2019. Humanoid Ther-
apy Robot for Encouraging Exercise in Dementia Patients. In Proceedings of the
14th ACM/IEEE International Conference on Human-Robot Interaction (HRI ’19),
IEEE Press, 564-565.

Karen A Schutzer and B.Sue Graves. 2004. Barriers and motivations to exercise in
older adults. Prev Med (Baltim) 39, 5 (2004), 1056—-1061. DOLhttps://doi.org/https:
//doi.org/10.1016/j.ypmed.2004.04.003

Nicholas R Simmons-Stern, Rebecca G Deason, Brian J Brandler, Bruno S Frus-
tace, Maureen K O’Connor, Brandon A Ally, and Andrew E Budson. 2012.
Music-based memory enhancement in Alzheimer’s Disease: Promise and limita-
tions. Neuropsychologia 50, 14 (2012), 3295-3303. DOL:https://doi.org/10.1016/].
neuropsychologia.2012.09.019

Mabhsa Soufineyestani, Arshia Khan, and Mina Sufineyestani. 2021. Impacts of
Music Intervention on Dementia: A Review Using Meta-Narrative Method and
Agenda for Future Research. Neurol Int 13, 1 (2021), 1-17. DOLhttps://doi.org/10.
3390/neurolint13010001

[83] Joke Spildooren, Ite Speetjens, Johan Abrahams, Peter Feys, and Annick Tim-

mermans. 2019. A physical exercise program using music-supported video-based
training in older adults in nursing homes suffering from dementia: a feasibility
study. Aging Clin Exp Res 31, 2 (2019), 279-285. DOLhttps://doi.org/10.1007/
540520-018-0954-5

Luma Tabbaa, Chee Siang Ang, Vienna Rose, Panote Siriaraya, Inga Stewart,
Keith G. Jenkins, and Maria Matsangidou. 2019. Bring the Outside In: Providing
Accessible Experiences Through VR for People with Dementia in Locked Psychi-
atric Hospitals. In Proceedings of the 2019 CHI Conference on Human Factors
in Computing Systems - CHI 19, ACM Press, New York, New York, USA, 1-15.

Brankaert. 2022. LivingMoments: Bespoke Social Communication for People
Living with Dementia and Their Relatives. In Proceedings of the 2022 CHI Confer-
ence on Human Factors in Computing Systems (CHI °22), Association for Comput-
ing Machinery, New York, NY, USA. DOLhttps://doi.org/10.1145/3491102.3517430
Jonathan G Tullis and Jason R Finley. 2018. Self-Generated Memory Cues: Effec-
tive Tools for Learning, Training, and Remembering. Policy Insights Behav Brain
Sci 5, 2 (August 2018), 179-186. DOLhttps://doi.org/10.1177/2372732218788092
David Unbehaun, Konstantin Aal, Daryoush Daniel Vaziri, Peter David Tolmie,
Rainer Wieching, David Randall, and Volker Wulf. 2020. Social Technology
Appropriation in Dementia: Investigating the Role of Caregivers in Engaging
People with Dementia with a Videogame-Based Training System. In Proceed-
ings of the 2020 CHI Conference on Human Factors in Computing Systems
(CHI °20), Association for Computing Machinery, New York, NY, USA, 1-15.
DOLhttps://doi.org/10.1145/3313831.3376648

David Unbehaun, Sebastian Taugerbeck, Konstantin Aal, Daryoush Daniel Vaziri,
Jasmin Lehmann, Peter Tolmie, Rainer Wieching, and Volker Wulf. 2020. Notes
of memories: Fostering social interaction, activity and reminiscence through
an interactive music exergame developed for people with dementia and their
caregivers. Hum Comput Interact (June 2020), 1-34. DOLhttps://doi.org/10.1080/
07370024.2020.1746910

David Unbehaun, Daryoush Daniel Vaziri, Konstantin Aal, Rainer Wieching,
Peter Tolmie, and Volker Wulf. 2018. Exploring the Potential of Exergames to af-
fect the Social and Daily Life of People with Dementia and their Caregivers.
In Proceedings of the 2018 CHI Conference on Human Factors in Comput-

ing Systems (CHI ’18), ACM Press, New York, New York, USA, Paper 62, 1-15.
DOL:https://doi.org/10.1145/3173574.3173636

Jayne Wallace, Anja Thieme, Gavin Wood, Guy Schofield, and Patrick Olivier.
2012. Enabling self, intimacy and a sense of home in dementia: An Enquiry into
Design in a Hospital Setting. In Proceedings of the 2012 ACM annual conference
on Human Factors in Computing Systems - CHI "12, ACM Press, New York, New
York, USA, 2629. DOLhttps://doi.org/10.1145/2207676.2208654

Cara Wilson and Kellie Morrissey. 2022. Modalities of Participation: Designing
Beyond the Verbal. In Proceedings of the Participatory Design Conference 2022 -
Volume 2 (PDC °22), Association for Computing Machinery, New York, NY, USA,
63-69. DOL:https://doi.org/10.1145/3537797.3537812

DOLhttps://doi.org/10.1145/3290605.3300466 [95] World Health Organization. 2021. Global status report on the public health
[85] Theresa Thoma-Liirken, Michel H C Bleijlevens, Monique A S Lexis, Luc P respon§e to dementia. QeneYa: World Health Organization (2021), 251.
de Witte, and Jan P H Hamers. 2018. Facilitating aging in place: A qualitative [96] John Zimmerman, Jodi Forlizzi, and Shelley Evenson. 2007. Research through

study of practical problems preventing people with dementia from living at
home. Geriatr Nurs (Minneap) 39, 1 (2018), 29-38. DOLhttps://doi.org/https:
//doi.org/10.1016/j.gerinurse.2017.05.003

Myrte Thoolen, Rens Brankaert, and Yuan Lu. 2019. Sentic: A Tailored Interface
Design for People with Dementia to Access Music. In Companion Publication
of the 2019 on Designing Interactive Systems Conference 2019 Companion -
DIS ’19 Companion, ACM Press, New York, New York, USA, 57-60. DOLhttps:
//doi.org/10.1145/3301019.3325152

Myrte Thoolen, Rens Brankaert, and Yuan Lu. 2020. AmbientEcho: Exploring
Interactive Media Experiences in the Context of Residential Dementia Care. In
Proceedings of the 2020 ACM Designing Interactive Systems Conference (DIS
’20), Association for Computing Machinery, New York, NY, USA, 1495-1508.
DOL:https://doi.org/10.1145/3357236.3395432

1471

design as a method for interaction design research in HCI. In Proceedings of the
SIGCHI conference on Human factors in computing systems - CHI 07, ACM Press,
New York, New York, USA, 493. DOLhttps://doi.org/10.1145/1240624.1240704
Annuska Zolyomi and Jaime Snyder. 2020. Early Adopters of a Low Vision Head-
Mounted Assistive Technology. SIGACCESS Access. Comput. 122 (March 2020).
DOLhttps://doi.org/10.1145/3386410.3386412

Tamara Zubatiy, Kayci L Vickers, Niharika Mathur, and Elizabeth D Mynatt.
2021. Empowering Dyads of Older Adults With Mild Cognitive Impairment And
Their Care Partners Using Conversational Agents. In Proceedings of the 2021 CHI
Conference on Human Factors in Computing Systems. Association for Computing
Machinery, New York, NY, USA. DOLhttps://doi.org/10.1145/3411764.3445124
Switch2Move - Verbeter kwaliteit van leven met beweging & muziek. Retrieved
May 5, 2023 from https://switch2move.com


https://doi.org/10.3233/JAD-170667
https://doi.org/10.1145/3313831.3376361
https://doi.org/https://doi.org/10.1016/j.jbmt.2012.06.007
https://doi.org/https://doi.org/10.1016/j.jbmt.2012.06.007
https://doi.org/https://doi.org/10.1016/j.ypmed.2004.04.003
https://doi.org/https://doi.org/10.1016/j.ypmed.2004.04.003
https://doi.org/10.1016/j.neuropsychologia.2012.09.019
https://doi.org/10.1016/j.neuropsychologia.2012.09.019
https://doi.org/10.3390/neurolint13010001
https://doi.org/10.3390/neurolint13010001
https://doi.org/10.1007/s40520-018-0954-5
https://doi.org/10.1007/s40520-018-0954-5
https://doi.org/10.1145/3290605.3300466
https://doi.org/https://doi.org/10.1016/j.gerinurse.2017.05.003
https://doi.org/https://doi.org/10.1016/j.gerinurse.2017.05.003
https://doi.org/10.1145/3301019.3325152
https://doi.org/10.1145/3301019.3325152
https://doi.org/10.1145/3357236.3395432
https://doi.org/10.1145/3491102.3517430
https://doi.org/10.1177/2372732218788092
https://doi.org/10.1145/3313831.3376648
https://doi.org/10.1080/07370024.2020.1746910
https://doi.org/10.1080/07370024.2020.1746910
https://doi.org/10.1145/3173574.3173636
https://doi.org/10.1145/2207676.2208654
https://doi.org/10.1145/3537797.3537812
https://doi.org/10.1145/1240624.1240704
https://doi.org/10.1145/3386410.3386412
https://doi.org/10.1145/3411764.3445124
https://switch2move.com

	Abstract
	1 INTRODUCTION
	2 BACKGROUND
	2.1 Music, Movement, and Dance in Dementia
	2.2 Technology for Physical Activity in Dementia
	2.3 Tangible Interaction in Dementia

	3 STUDY OUTLINE
	3.1 Ethics

	4 EXPLORATION AND IDEATION
	4.1 Exploring the Potential for Dance-Based Exercises at Home
	4.2 From Ideation to Design Concept

	5 WORKSHOP SESSIONS WITH MOCKUP
	5.1 Mockup of Switch2Move Home System
	5.2 Workshop as Home Visit
	5.3 Findings Workshop Sessions
	5.4 Formulating Design Improvements

	6 PILOT STUDY WITH PROTOTYPE
	6.1 High-Fidelity Prototype of the Switch2Move Home System
	6.2 One-Week Deployment at Home
	6.3 Findings Pilot Study

	7 DISCUSSION
	7.1 Increasing Self-Efficacy
	7.2 Fitting the Physical and Social Environment
	7.3 Engagement through Enriching Experiences

	8 CONCLUSION
	Acknowledgments
	References



