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Introduction  
 
Music is embedded in many aspects of our daily lives. In this 
paper, we will discuss some uncommon settings and roles for 
music, demonstrating how music can aid in the design and 
implementation of socially responsible healthcare products 
that are encouraging, inclusive, and sensitive to critical 
contexts. After an introduction to the benefits of music and its 
functional role in societies, we present three design cases 

within the healthcare domain that incorporate music to 
empower clinicians, elderly patients, and people with physical 
disabilities. Finally, we reflect on music’s potential as a tool for 
social intervention that can change and enhance familiar 
experiences. 
 
Music and wellbeing 
For most people, listening to music is a pleasurable activity. 
Likewise, singing or playing a musical instrument, whether on 
one’s own or in a group context, can be highly gratifying, 
evoking a sense of achievement. However, the extent to which 
music influences our sense of wellbeing can go beyond 
pleasure and achievement due to its pervasiveness [1]. Being 
involved in musical activities shapes the way we perceive and 
process sensory information, influencing language 
acquisition, literacy and numeracy skills, and overall 
intellectual development [2, 3, 4, 5]. Active engagement in 
music boosts creativity and facilitates academic and general 
performance levels [1]. Playing music with others can reduce 
stress and increase proximal relationships among individuals, 
therefore helping with the personal and social development of 
young adults [6]. Moreover, playing instruments is a physical 
and rhythmic activity that not only improves spatial 
coordination and temporal reasoning, but also sharpens fine-
motor skills. Overall, music has profound effects on sensory 
and intellectual development and therefore positively 
influence health and wellbeing.  
 
Functional roles of music in society 
In addition to promoting health and wellbeing, music 
performs a variety of functional roles in different contexts due 
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to its positive effects on our physiological, psychological, and 
social health [7, 8]. For example, music is often used to induce 
and enhance emotions, playing as a backdrop to emotional 
scenes in films, in advertising, and in therapy contexts, among 
other fields [9]. In film soundtracks, music not only facilitates 
the narrative, but also conveys the emotions the characters are 
experiencing, shaping, in turn, the emotional response and 
mood of the audience [10, 11].  
 
Music also can be used to alter our time perception. By 
providing listeners with a continuous perceptual experience 
that develops and changes over time, music allows listeners to 
discover new patterns and make new connections, reducing 
boredom. This is why music is used in elevators and by call 
centres while we are on hold—music changes our perception 
of the passage of time, making it less tedious [12]. Some 
scholars have speculated that music may have developed 
originally as a safe way for early humans to pass time in a 
manner that is analogous to the sleeping habits of other 
predators [4].  
 
Clearly, music can be used to enhance or otherwise affect a 
wide spectrum of the human experience. In recent years, a 
growing number of stakeholders within healthcare contexts 
have become interested in exploring the functional roles of 
music for patient treatment and clinical workflow. 
 
Targeted musical interventions in healthcare 
Previous research has shown that music can be a highly 
effective tool in healthcare settings. For example, a recent 
study showed that music created specifically for preterm 
babies helped their brain development in their last three 
months spent in neonatal intensive care units [13]. In 
addition, music has been shown to aid in the (self)-regulation 
of emotions in (critical) healthcare settings [14, 15]. Music has 
been used in tranquillity rooms in which people (including 
those who are under stress due to perceptually and cognitively 
demanding routines) restore their senses and regain control of 
their mental processes and positive emotions [16]. 
Tranquillity rooms help people cope by giving them a respite 
from noisy and hectic environments, eliminating potential 
stressors such as loud noises and beeping alarms as described 
by the appraisal theory of Lazarus and Folkman [17].  
 
In addition, music has been applied in various clinical settings 
as a stress reliever during pre-operative and/or post-operative 
stages. There is consensus amongst the studies that conducted 
systematic reviews and meta-analysis that music can act as 
medical treatment pre- and post-operatively in such a way 
that it significantly reduces pain amongst adults and children 
[18 – 20]. This pain-reduction effect is stronger for conscious 
patients and self-selected music in comparison to sedated 
patients and no music. The reviewed studies show similar 
effects for the indicators of anxiety and stress (e.g., systolic 

blood pressure, heart rate and neuroendocrine stress 
response). The effects can be explained as the following: Music 
modulates attention in a way that distracts the patient from 
anxiety and pain-inducing stimuli during medical procedures 
[21, 22]. Peaceful sounding music, characterized by low 
arousal and positive valence, was found to be more effective at 
improving patient recovery than music with high arousal or 
white noise [23]. Furthermore, patient exposure to relaxing 
music (such as Pachelbel's Canon in D major) prevented 
increases in anxiety, heart rate, and blood pressure when 
patients were triggered by an oral presentation task [24].  
 
In addition to reducing stress, music has been shown to have 
positive therapeutic effects on some psychological disorders 
[21, 25, 26]. In music therapy, music modulates attention and 
is used in various attentive disorders. It further regulates 
emotions as it modulates all major limbic and paralimbic 
structures involved in the maintenance, initiation, and 
modulation of emotions. Therefore music can be an effective 
treatment for affective disorders such as post-traumatic stress 
disorder (PTSD), which involves a dysfunction of the limbic 
system. It also modulates cognitive functions, such as memory 
processes (encoding, storage, decoding of musical 
information) and, as such, aids memory function among 
Alzheimer’s patients. Music can also enable communication, 
serving as an effective treatment for selective mutism and 
other communication disorders [21]. 
 
We are inspired by the positive effects that music has had in 
various healthcare settings, and by the possibilities that such 
settings open for designers and musicians alike. The three 
design cases below present uncommon approaches to music-
inspired products, services, and systems. 
 
Music-inspired design cases 
  

1. CareTunes - Musical alarms for critical care 
 
Audible alarms are fundamentally designed to be a crucial 
work tool for clinicians, but clearly have negative 
consequences for patients’ mental and physical health as well 
as clinicians’ well-being and work efficiency [27 – 31]. The 
raison d’etre of designing audible alarms is to inform 
clinicians about critical changes in a patient’s physiological 
data, including the incoming vital signs as well as the status of 
patient’s overall recovery. Currently, there is an excessive 
amount of non-actionable audible alarms in intensive care 
units [32 – 34]. Clinicians, especially nurses, often ignore the 
sound of alarms and do not (immediately) attend to the 
functions the alarms individually represent [35, 36]. This 
situation, as indication for alarm fatigue, limits the efficacy of 
audible alarms, which often communicate critical 
information.  
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The multiplicity of alarms in most hospital settings also causes 
anxiety among patients and visitors. Because alarms are often 
associated with a patient’s vital signs and are used to indicate 
the necessity of medical action, patients and visitors often find 
these sounds distressing. In addition, medical alarms may 
have profound psychological effects such as contributing to 
patient delirium and Post Intensive Care Syndrome (PICS, 
which is similar to PTSD) in the long term after 
hospitalization. Music can be an effective intervention in the 
cacophony observed in many hospital settings, contributing to 
healing and a work environment that reflects the purpose of 
critical care, which is patient recovery through rest and, if 
possible, deep sleep. Eliminating redundant alarms and the 
cacophony of sounds would adhere to the original purpose of 
critical care.  
 

Figure 1. The concept of CareTunes [37] is shown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1b. The image depicts the interactions with nurses. 
. 

CareTunes (see Figure 1) is a concept that challenges the 
clinical utilization of audible alarms or the beeps of patient 
monitoring devices found in Intensive Care Units [37]. 
CareTunes is a continuous musical stream that summarizes 
patient vital signs and presents them in a coherent, logical, 
and pleasant way to clinicians, the ICU nurse in particular. 
With CareTunes nurses can have a clear understanding of the 
overall criticality of the patient status, their trend toward 
recovery or deterioration, impulsive changes in the vital signs 
of the patient, and the history of the changes of vital signs. The 
nurses’ task at the nurse stations is to listen to the musical 
piece that represents a particular patient, recognize the onset 
of a critical event, and diagnose the source of the problem 
(e.g., heart, respiration)—all by listening to the music 
associated with a particular patient. The musical piece created 
by patient vitals will sound more pleasing than erratic audible 
alarms due to the harmonic and structured musical features of 
the data-driven composition. In addition, CareTunes music 
could be used in patient rooms as a positive indicator of 
patient status as well as a relaxing ambient sound similar to 
the music used in sensory rooms.  

The main functionality of CareTunes [37] is collecting 
data from monitoring devices and transforming it into 
musical motives, i.e. continuously sonifying incoming data. 
That is, a range of data is selected and increase and decrease in 
the data is indexed to sonic notation such as increase or 
descrease in pitch, tempo and meaningful use of silence and 
intervals (see [38] for more info on data sonification). The 
following questions are essential when considering CareTunes 
as a musical monitoring system for medical patients: Which 
vital signs can we use for data sonification? How can we create 
harmonicity when sonifying data? What timbres (e.g., 
instruments or other harmonic devices) can be used together? 
How can we communicate the trend in patient recovery / 
deterioration and the changing criticality of information? 
Should there be a difference between the musical composition 
for nurses’ workflow and for patients’ need for comfort? How 
about the effects on the user? How pleasant is the musical 
motive when perceived by nurses? Do nurses feel calmer? Are 
they better informed about the onset of the critical events? 
Can untrained people (e.g., visitors) relate to the musical 
stream and ascribe meaning to the heard sound? Will the 
musical monitoring of patients fit within nurses’ busy 
schedules?  

For prototyping, 48 hours of patient data that are critical 
to patient monitoring was used (including heart rate, oxygen 
saturation, and blood pressure). Distinct musical roles (similar 
to the roles of the instruments) were assigned to patient vitals 
(see Figure 2): heart rate was represented by a percussive 
sound (e.g. beat on a drum), oxygen saturation by chords (e.g. 
guitar), and blood pressure by melody (e.g. piano-like sound). 
For status changes, a low-pass or high-pass filter was used for 
decreasing or increasing values respectively.  
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Following interviews and discussions with clinical care 
nurses, we revisited CareTunes adding a “musical updates” 
feature in which a continuous stream of musically-expressed 
data is reduced to particular musical motifs to inform the 
nurses about trends in patient monitoring. Critical care nurses 
at Erasmus Medical Centre Rotterdam found this version 
more fitting for their workflow than the previous version in 
which they had to search for trends in continuous patient-
made music. A special screen is also designed to depict the 
changes in the musical updates for critical care nurses to refer 
to at their station (see Figure 2).  
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. CareTunes as musical updates with the function of each 
musical motif is shown on the left. The right image depicts the visual 
display of CareTunes to be used by critical care nurses [37]. An 
interactive demos can be found on <http://koenbogers.nl/>. 
 
CareTunes brings together the knowledge and skills of 
designers, researchers, artists, engineers, and clinicians in a 
unique and creative way. This project allowed us to 
demonstrate our vision and poses critical questions regarding 
sound design in health care. We developed an effective 
alternative to the alarm-dominated cacophony of intensive 
care units, one that consisted of pleasant-sounding music that 
communicated vital information in a way that nurses could 
understand. CareTunes makes it clear that pleasant sounds 
can be informative and represent criticality in intensive care 
units.  

The design of CareTunes is meant to trigger public 
discussions on the auditory quality of critical care 
environments, including the effects of noise on clinicians and 
patients, as well as the limited design space imposed by 

healthcare policies and international standards. Since its 
materialization by Koen Bogers (2018) [37] and especially its 
debut at the Dutch Design Week 2018 (The Silent ICU display 
by Critical Alarms Lab [39] at the Embassy of Health 
Exhibition), CareTunes served its purpose to debate the 
validity of auditory warning systems and how we can shape 
the future of information system design and auditory design 
for critical care environments. 

Four different stakeholders worked together in the 
conceptualization and creation phase of CareTunes [40]. An 
electronic music artist ensured the musical quality of the 
project; a clinician with a musical background reflected on the 
clinical utilization; a data-driven medical device company 
contributed to the viability of the product; and designers and 
design researchers worked with critical care nurses to 
determine the intervention point and type. These stakeholders 
(see the Acknowledgments) were instrumental in 
conceptualizing and developing CareTunes, and each one 
gained new integrated knowledge and skills about designing 
with music. 
 

2. Music and Senior Exercise  
 
There is extensive research demonstrating the positive 
relationship between music and motivation during exercise 
[41 – 44]. According to Wongkee (ibid) [44], “musical 
melodies and rhythms make exercise more enjoyable and 
divert exercisers’ attention from their physical discomforts”. 
Indeed, a recent pilot study investigating ways to generate 
music while exercising, using a variety of user-friendly, 
adaptive music technologies, suggested that seniors are 
motivated to exercise and engage more with one another while 
making music [44].  

We conducted two ethnographic studies with participants 
at Seniors’ Recreation Centres in Ottawa, Canada. During the 
first study, we focused on the sensory experiences of seniors in 
post-rehabilitation exercise classes in order to design wearable 
devices to support their exercise. Their classes were different 
than music-driven fitness classes in which the instructor leads 
a group of participants through a range of quick-paced 
exercises with a rhythmic musical soundtrack [45]. In these 
classes, due to the extent of rehabilitation the participants 
need simply to be able to walk down the street, many of the 
exercises were slow and targeted to specific users’ needs, with 
no musical soundtrack. One of the important findings of the 
first ethnographic study was that “one-kind-fits-all” wearable 
exercise monitoring support devices were unacceptable to the 
seniors. Moreover, we recognized that the participants were 
not only at the centre to exercise; they were also keenly 
interested in social interaction. We wondered if their social 
interaction could be enhanced by a shared music-making 
experience during exercise, making it more fun and socially 
cohesive. 
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This led to our second ethnographic study, in which we 
focused on the link between music and exercise, especially the 
motivational qualities of music. Building on the work of other 
researchers, we theorized that incorporating music into 
seniors’ exercise classes would reduce perceived effort and 
increase the positive effects of exercise [43, 46]. Since this was 
a design-driven inquiry, the main question we asked was 
“How can design contribute to developing responsive music 
making objects that create positive exercise experiences for 
seniors [36]? We engaged the seniors in making music with 
adaptive musical instruments such as the Adaptive Use 

Musical Instrument (AUMI) software (see Table 1: Figures 3a 
and 3b) on iPads and the SensAble Adaptive Music Interface 
(SAMI) developed by Dr. Adrian Chan and his research team 
at Carleton University in dialogue with composer and 
percussionist Dr. Jesse Stewart. (see Table 1: Figures 4a and 
4b). 
 
 
 
 

Table 1. Adaptive Musical Instruments 

Adaptive Use Musical Instrument (AUMI) [44] SensAble Adaptive Music Interface (SAMI) [44] 

The AUMI software is accessed on an iPad mounted in a 
position that enables the iPad camera to track users’ 
movements. The screen is divided into a customizable number 
of zones that can be resized and arranged horizontally, 
vertically, radially, or in a grid. Each zone is assigned a different 
pitch or sound (see Figure 3a). A circular cursor on the screen 
follows the movements of the user. As the cursor moves into 
different zones, the corresponding sounds are triggered (see 
Figure 3b), creating music. The tuning, instrumentation, and 
scale are all customizable so that musical output can be set to 
group preferences.  
 
 
 
 
 
 

 
 Figure 3a: Diagram of AUMI 
 
 
 
 
 
 
 

 
 Figure 3a: Diagram of AUMI configuration  
 

 
 Figure 3b: Screenshots of AUMI interface using 5 and 13 notes  

The SAMI system includes a foam ball with an embedded 
gyroscope and an accelerometer that trigger audio responses 
from a computer running a synthesizer program known as 
DIN (see Figures 4a and 4b). Depending on the speed and 
direction of the ball, the sensors will trigger different 
keystrokes, and in turn, output different musical pitches, the 
tuning and timbre of which are customizable within the DIN 
software. SAMI was chosen as a technology probe because, 
unlike the AUMI, it requires the user to interact with a 
physical object to create music. 
 
 
 
 
 
 

 
Figure 4a: SAMI system overview  
 
 
 
 
 
 
 
 
 

 
Figure 4b: SAMI system with foam ball  

 
Through both ethnographic inquiries and design studies, we 
observed that participants could exercise on their own, 
moving the ball around in space or together by tossing it to 
one another. This led to insights about using responsive music 
making devices for exercise: 
 

·    Music making during a seniors’ exercise class 
may provide engagement and motivation for 
those exercises and having sensory feedback 
(audio and visual) about the exercise contributes 
to participants’ positive motivation, 
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·    The music should be pleasant for the user and 
not distract them from completing their 
exercises properly, 

·    It should allow the users to feel in control of the 
music making, and 

·    Give the instructors and users a tool to monitor 
their exercises and fitness progress [44]. 

 
Based on these recommendations we then wondered, “What 
could responsive musical instruments for exercise be like? 
Sound like? Work like”? In our next project, four industrial 
design students tackled this new question. They were 
participant observers in Seniors’ Gold Club Fitness Classes at 
a different local community centre. There, they participated in 
classes, talked to instructors and the senior exercisers and held 
co-design sessions with them to enlist their help in designing 
exercise equipment that they would want to use [47]. 

This study supported the cultural value of the music in the 
classes – mostly related to the exercisers’ teen years. It found 
that social interaction was minimized due to the volume of the 
music during the class and listening to the instructor over the 
music increased the challenge for some.  In fact, some 
exercisers were challenged to keep up with the music; some 
people had difficulty adjusting to rhythm and others had 
difficulty isolating ambient noise from immediate noise 
(person talking in front of them). As noted, people tended to 

prefer music with which they are familiar since it is easier to 
find and follow the beat. The type of music, or specifically its 
tempo, melody, lyrics and rhythm can have an effect on its 
motivational qualities [48].  The student designers realised 
that there could be potential for a stronger connection 
between the music and the exercise class participants. 
According to the literature, “performing and creating music in 
groups can provide additional benefits for individuals, giving 
participants an increased sense of pride and accomplishment, 
increased social satisfaction and affirmation, which includes 
positive social relationships” [49].  

After conducting a co-design session in which exercisers 
and designers developed ideas for exercise equipment 
together, the students became aware of specific issues of 
importance to those individuals. The student designers then 
spent months refining the design concepts by making working 
models and prototypes and conducting usability tests to 
ensure users would find them comfortable and functional. 
Each of the students focused on a set of exercises for different 
areas of the body which led to different outcomes for 
responsive music making. 3 of these are shown in Table 2 and 
Figures 5, 6, and 7. 

 
 
 
 

 
Table 2. Concepts for Responsive Musical Instruments for Exercising 

Pulse: Musical Dexterity Exercise Instrument [50] 
 
This student focused on an instrument that strengthens dexterity. The 
concept emerged from a co-design session with older exercisers who 
wished they could have more exercises for their hands. After iterative 
concept development and usability testing a hand held instrument for 
grip strength, finger flex and wrist flexion was designed. Each exerciser 
would work with 2 instruments, 1 in each hand, by flexing, twisting, or 
squeezing to produce different musical responses (see Figure 5). These  
movements control the musical reverb, echo, filter as well as other 
effects selected on a mobile application. 

 

Figure 5: Musical Dexterity Exercise Instrument. 

Harmony: Balancing Exercise Instrument [51] 
This student developed a Balancing Exercise Instrument that places 
emphasis on music, synchronicity, creativity and social interaction for 
older adults (see Figure 6). While a person is balancing on the device it 
responds to how balanced the exerciser is. If the exerciser is not 
balanced the music emitted by the device becomes muffled and the 
board vibrates. A team of balancing exercisers can gently compete with 
another team by modulating the musical output on their boards in 
response to active balancing movements. 

Figure 6: Balancing Exercise Instrument.  
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Maestro: Collaborative Music for Older Adults’ Exercise [52] 
This student generated a system of hand-held devices that enables a 
group of participants to collaboratively adjust the music they emit and 
hear in real time, while working on their upper body range of motion 
(see Figure 7). It not only connects with a hub to display exercisers’ 
individual results, it also provides new opportunities for novel exercise 
activities in which the music-making exercisers vary their range of 
motion movements so that they can collaborate in altering the volume 
and/or tempo of the music. 

Figure 7: Maestro devices are organized on a hub, and used 
individually. 

. 
These studies provided insights into the motivational 
contribution that music already makes to exercise for the 
senior population, and suggested additional possibilities for 
the incorporation of musical features into the design of 
exercise devices. They confirmed the need for flexibility in 
incorporating music into design interventions since exercising 
seniors have different musical preferences, most of which are 
familiar pieces from their younger years.  Musical exercise 
devices could allow individual exercisers to have more agency 
in selecting the musical output and in using musical feedback 
for measuring their progress. In addition to motivating 
individual exercise, musical interventions were also shown to 
enhance social interaction. Indeed, responsive musical 
instruments can do so through different formats, either for 
individual exercise challenges or for group exercise activities. 
For example, teams of exercisers could modify the qualities of 
the music through their exercise movements in friendly 
competition. The projects provide initial examples of ways 
that small teams of exercisers can manipulate musical 
structure in response to their behaviours and influence their 
social interaction during exercise. These exploratory 
prototypes illustrate how musical feedback could enhance 
exercise, engagement, social interaction, and fun in a variety 
of uncommon ways that bring music and exercise together. 
We look forward to bringing these devices to market after 
further development; indeed, several of our participants were 
disappointed that they are not yet available to purchase! 
  

1. We Are All Musicians (WAAM) and the Adaptive 
Use Musical Instrument (AUMI) 

 
We Are All Musicians (WAAM) is an interdisciplinary 
research-creation project aimed at fostering accessible and 
inclusive group music making. In order to realize this vision, 
the WAAM project uses of a variety of adaptive use 
technologies in conjunction with more traditional musical 
instruments in order to facilitate inclusive group music 
sessions.  

The Adaptive Use Musical Instrument (AUMI), as 
illustrated in Figures 3a and 3b above, has become an 
important tool within WAAM activities, particularly those 
involving persons with disabilities. The software’s zoom 
function allows a user to focus on a person’s entire body or on 
a specific body part. If, for example, an AUMI user with a 
spinal cord injury can only move a few fingers, the instrument 
can be configured to track the movement of those fingers and 
turn that motion into music.  

The development of the Adaptive Use Musical 
Instrument has been an interesting example of co-design that 
involves composers, musicians, scholars, software developers, 
occupational therapists, and community members around the 
world [53]. The idea for an instrument that could adapt to 
anyone’s range of motion came from American composer, 
improviser, and humanitarian, Pauline Oliveros (1932-2016). 
She enlisted the help of researchers in the United States and 
Canada, a loose collective that came to be known as the 
AUMI-Consortium. The Consortium has met regularly via 
video conference calls for more than ten years. There are now 
three versions of the AUMI—one for Mac, one for PC, and 
one for iOS devices—all of which are available as free 
downloads through www.aumiapp.com. 

The We Are All Musicians project has used the AUMI in 
a variety of settings, including several hospitals. For example, 
in 2016 WAAM partnered with Artswell (a non-profit 
organization dedicated to using the arts to improve the quality 
of life and well-being of individuals living with the effects of 
age, illness or injury), the Alzheimer's Society of Ottawa and 
Renfrew County, the Bruyere Continuing Care Centre in 
Ottawa, and the National Arts Centre to co-facilitate a 
program called “Music Matters.”  

Through the Music Matters program, we made music 
twice a week for eight weeks with a group of eight seniors 
living with Alzheimer’s and other forms of dementia, as well 
as their caregivers who, in most cases, were their spouses. One 
thing that many members of the group had in common was a 
deep love for music. Several participants had extensive 
experience singing in choirs. Other participants had little or 
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no prior experience performing music, but nonetheless shared 
a passion for music. 

Part of the intention behind this project was to provide an 
opportunity for all of the participants to have a new musical 
experience that would be shared by both caregivers and those 
receiving care. Through an eight-week long process of musical 
exploration and dialogue, we co-created an original piece that 
combined music, poetry, and dance, performing the results of 
our collaboration at Canada’s National Arts Centre on May 
1st, 2016. 

At first, most of the participants showed little interest in 
the Adaptive Use Musical Instrument, preferring to sing songs 
from their youth. However, the AUMI played an important 
role in enabling one member of the group to participate. After 
one of our singing sessions, a participant named Felix said “I 
like to sing with my feet.” He went on to explain that he much 
preferred dancing to singing. So we included a dance number 
in which the Adaptive Use Musical Instrument translated 
Felix’s dance movements into sound. Using the AUMI in this 
way inverted the traditional relationship between music and 
dance: instead of the dancer responding to the music, the 
music was generated by the movements of the dancer. For 
Felix, the AUMI provided a gateway into the music, enabling 
him to participate in a manner that was fun and enjoyable for 
him.  

When interviewed about their experience in the Music 
Matters program, other participants indicated that it was a 
positive experience for them too: “It makes me happy. It 
makes me very happy” said one participant. Another said “It 
means a fair bit, because we enjoy music and we enjoy the 
people here. We’re all probably more or less in the same 
boat.” Several participants even indicated that the experience 
had a positive impact on their cognitive health. One 
participant said “It keeps my brain moving. It makes me 
think.” Another stated “Singing is a very healing thing at any 
time. And it’s also fun.” 

The Music Matters project as a whole highlighted the 
power of music to bring people together, to promote health 
and wellbeing, and to foster a sense of community across 
differences in age and cognitive health. Angela Parić, a 
graduate student in the Health Sciences Department at 
Carleton University, studied the health impacts of the Music 
Matters program, finding that care recipients’ levels of 
enjoyment and willingness to initiate music making both 
significantly increased throughout the program. In general, 
care recipients were “more relaxed, content, and cognitively 
engaged” during and after Music Matters sessions than they 
were at the outset. Likewise, caregivers reported fewer 
negative emotions following the Music Matters program. 
However, caregivers also reported a decrease in their own 
sense of well-being. This unexpected result may be due to 
“caregiver burnout” and increased levels of awareness of the 
challenges of being full-time caregivers [54]. 

Since 2018, the WAAM project has been using the 
Adaptive Use Musical Instrument in another hospital 
setting—at Saint Vincent Hospital, a complex care facility in 
Ottawa, Canada. Each visit includes a group music making 
session and also one-on-one sessions with patients who are 
unable to leave their rooms. In the group sessions, the AUMI 
provides a way into the music for patients who are unable to 
hold or play other musical instruments. Likewise, in the one-
on-one sessions with patients with limited mobility, the 
AUMI enables us to enter into musical dialogue with one 
another.  

We have started to use the AUMI interface in a new way 
at Saint Vincent as well. In addition to translating movements 
into digital sound, we are using the AUMI to send MIDI 
(Musical Instrument Digital Interface) signals to solenoid 
strikers attached to an assortment of acoustic percussion 
instruments (bells, bowls, cymbals, tambourines, woodblocks, 
etc.). These items are propped up by mounts made of Lego 
building blocks (see Figure 9). The building blocks allow for 
rapid prototyping as we explore--with input from the 
participants--a wide variety of objects for their sonic potential. 
In a way, each session is an exercise in co-design as we work 
together to reconfigure the instrument (which we have been 
calling “moto-mechano-music”) to meet the needs of those 
who attend these sessions.  

The initial responses to the moto-mechano-music 
experiments have been very favourable. One participant, Scott 
Mayhew, who has been to every group session at Saint 
Vincent Hospital stated “I love this. It gives me joy and I am 
doing something. There is a community. We are doing 
something together” [55]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Jesse Stewart of the We Are All Musicians project sets up the 
Moto-Mechano-Music system at Saint Vincent Hospital (Photo 
credit: Artsfile).  
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Discussion of the design cases  
 
The three design cases discussed above highlight the 
transformative potential that music can play in a variety of 
healthcare settings. The CareTunes project has turned clinical 
alarms into musical streams that convey critical information 
about hospital patients while improving the overall sound 
design of hospitals. Having musical alarms may improve 
clinician workflow as well as patient comfort during their stay. 
Consequently, patient outcomes are expected to improve 
contributing to more pleasant and shorter hospital stays and 
better recovery after hospitalization (e.g., less patients 
returning due to PICS). Clinicians may benefit from music 
that alleviates alarm fatigue and may even  improve morale 
amongst them due to more efficient alarm responses.  
 
The Senior Exercise concepts integrated music into new 
tools/instruments for exercise that could not only motivate 
elderly exercisers, but also give them feedback about their 
performance, while having fun. These uncommon music-
making devices could provide senior exercisers with more 
agency in selecting and modifying their exercise music, 
individually and in groups. That could also contribute to a 
different kind of social engagement with fellow exercisers. 
 
In the We Are All Musicians project, the Adaptive Use 
Musical Instrument has enabled people who might not 
otherwise have opportunities to make music to participate 
fully in group music making activities. AUMI and other 
adaptive and assistive music technologies are playing an 
important role in fostering inclusive music-making 
environments that allow people with diverse minds and 
bodies to collaborate with one another across differences of 
various kinds.  In all the three cases, music-inspired design 
decisions have made a positive difference to a variety of users. 
However, we also demonstrated that for music to be an 
effective feature of a product, its relevance for user context 
and their concerns need to be first established. Thus, 
ethnographic studies are required to position music as positive 
intervention for the targeted audience.   
 
 
Conclusion 
In this paper, we examined the profound effects that music 
can have on health and wellbeing, and presented uncommon 
approaches to music and design in several healthcare settings. 
In our view, healthcare has much to gain from design with 
music in mind for the following reasons:  
 
Music enhances sensory experiences. People with cognitive 
impairments (e.g. dementia), patients in hospital care, and 
children who are developing sensory skills (e.g. babies and 
toddlers) will benefit from interacting with music, which is a 

structured sensory input that acts as an auditory puzzle for the 
person to solve.  
 
Music facilitates physical engagement with the world. The 
rhythmic and continuous nature of music engages our motor 
skills and encourages physical interactions with other people 
and the environment. Some people with physical disabilities 
(e.g., patients recovering from a stroke, seniors recovering 
their mobility after an injury, etc.) will benefit from products 
that use music as feedback system.  
 
Music can be a functional tool for medical professionals. 
Many healthcare workers are wary of redundant medical 
alarms. In contrast, music can be used to convey medical 
information in a less stressful but effective manner, facilitating 
the workflow of medical professionals.   
 
Music creates social cohesion. Music is a fundamental human 
right. As such, everyone should have opportunities to make 
music including persons with disabilities. Inclusive music 
making fosters social cohesion by creating bonds between 
individuals and facilitating a sense of belonging to a 
community.  

Clearly, music has much to offer when it comes to design 
for healthcare. We have focused on the potential of music-
centred design and related activities in healthcare settings; 
however, we want to emphasize the importance of 
longitudinal studies and clinical trials that aim to demonstrate 
the potential of music-inspired interventions to foster 
physical, cognitive, and emotional health. These studies are 
relatively rare [13], but necessary [56] to position music as an 
integral part of design for healthcare.   
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