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Introduction 
Dementia is defined as a chronic and often progressive neuro-

logical disorder that results in a deterioration of mental process-
es, and is a leading cause of death, disability and hospitalization in 
Canada [1]. The Alzheimer’s Society of Canada [2] predicts that by 
2038 over 1.5 million Canadians will have dementia; and the cu-
mulative economic burden will be in excess of $872 billion (CAD),  

 
and this number is estimated to surpass $1.1 trillion (USD) global-
ly by 2050 [3,4]. It is notable that approximately 9.9 million cases 
of dementia are diagnosed each year, or 1 new diagnosis every 3.2 
seconds globally [3]. In fact, over 50 million people worldwide are 
currently living with dementia, and this number is predicted to in-
crease to 152 million by 2050 (increase of 204%) [3,4]. There are 
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Abstract
Objectives: Dementia is a progressive and neurodegenerative disorder of the brain and associated mental processes. The objective of this pilot 

study was to evaluate the benefits of personalized music interventions (PMI) on managing behavioural and psychological symptoms of dementia 
(BPSD) on a geriatric dementia unit (GDU).

Methods: A pilot exploratory descriptive study was conducted using PMI delivered via directional parabolic speakers in four patients on a 
GDU. Each PMI session was 90 minutes total in duration, separated into 30-minute intervals of pre-intervention, intervention, and post-intervention 
administered twice weekly for a total of four weeks. The number of BPSD exhibited during each PMI session was assessed. In addition, SWOT 
(strengths, weaknesses, opportunities, threats) and CBA (cost-benefit analysis) were undertaken.

Results: The sample consisted of 2 females aged 79 and 88 years with diagnosis of Alzheimer’s Disease (AD) and unspecified dementia, 
respectively. Two males aged 56 and 66 years with diagnosis of frontotemporal dementia and AD, respectively. The mean age was 72.3 years (SD 
=+/-14.1). Out of the 8 conducted 90minute session per patient, improvement in the reduction of BPSD symptoms was demonstrated 93.75% of the 
time. Following the completion of PMI sessions, there was a post improvement of 58.75% after PMI interventions.

Discussion: Further research is warranted employing experimental or quasi-experimental study designs to evaluate the benefits of preventing 
and managing BPSD in larger number of patients with various forms and stages of dementia. PMI may offer promise in the management of BPSD as 
nonpharmacological interventions in both clinical and community settings.

Conclusion: These preliminary results suggests that PMI may offer promise as a low-cost, safe and patient-centred non-pharmacological 
intervention to prevent and manage the occurrence of BPSD in patients with dementia. Both SWOT and CBA analysis suggest that the PMI had 
demonstratable clinical, economic and social-personal benefits.
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currently over 100 different forms of dementia, with Alzheimer’s 
Disease (AD) being the most common; which is characterized by 
chronic and progressive cognitive impairments and declines, and 
neuropsychiatric symptoms [1,4]. It may be argued that AD along 
with other forms of dementia are one of the greatest clinical and 
public health challenges of this century. Currently, there is no cure 
for AD and improving the quality of life for subjects and their family 
is the primary health care goal in Canada and abroad [2-4]. 

Behavioural and psychological symptoms of dementia (BPSD) 
that typically manifest in patients living with AD and other forms 
of dementia can result in suffering; premature institutionalization; 
increased costs of care, and significant loss of quality of life for pa-
tients and their families and caregivers, and clinical challenges for 
staff [2-5]. Table 1 provides a list of common BPSD associated with 
dementia (Table 1). 

The prevalence of neuropsychiatric symptoms in subjects with 
dementia has been estimated to range between 80% and 90%; 
and include symptoms such as depression, agitation, aggression, 
and wandering that often co-exist in patients with dementia [6-8]. 
Treatment for the symptoms of dementia includes both pharmaco-
logical and non-pharmacological interventions. However, there are 
often nonnegligible side effects associated with the clinical use of 
antipsychotic medications for behavioural and psychiatric symp-
toms of dementia (BPSD), which include dizziness and fatigue that 
can result in injuries in the home, long-term care facilities, and clin-
ical settings. The IPA; Dementia Action Alliance, and the American 
Geriatrics Society Beers Criteria advocate and promote non-phar-
macological and behavioural treatments as first-line therapies; 
which include music therapy to manage BPSD [5,9-11]. Hence, 
non-pharmacological interventions (e.g., music) that are patient 
centred may be a cost-effective and safe approach for the long-term 
management of BPSD in patients living with dementia, and also to 
promote their quality of life [6-11].

Table 1: List of Common BPSD Associated with Dementia.

Behavioural Symptoms Psychological Symptoms

 Physical aggression  Anxiety

 Swearing  Depressive mood

 Restlessness  Hallucinations

 Agitation  Delusions

 Wondering  

 Cursing  

 Shadowing  

 Hoarding  

Sexual disinhibition  

Benefits of Music for Dementia Patients
Albert Einstein is noted for stating, “If I were not a physicist, I 

would probably be a musician. I often think in music. I live my day-
dreams in music. I see my life in terms of music” [12]. In the past 

few decades, significant progress has been made in the research 
and clinical applications of music as a form of non-pharmacological 
therapy and treatment. It is critical for subjects with dementia to 
be provided with a creative outlet for expression, especially during 
times of distress, dysfunction and deflated mood or affect that of-
ten results from a diagnosis associated with dementia. The endur-
ing memories of music stored in the brain is an important factor 
in understanding why music has been shown to be beneficial and 
therapeutic in patients with dementia [13-16]. Indeed, music has 
been shown to be an effective way to provide meaningful single and 
group activities for individuals with dementia, reduce challenging 
behaviours (e.g., agitation, aggression, anxiety), and also decrease 
feelings of anxiety and depressive symptoms [17-26]. For example, 
a recent systematic review of the literature by Bartfay & coworkers 
[14] found that music-based interventions had significant impact 
on mitigating agitation, reducing BPSD, improving memory, cogni-
tion, quality of life (QOL), and decreasing anxiety and symptoms 
associated with depression in patients with dementia.

Music Therapy (MT) is a term that is used to describe vari-
ous music-based interventions to accomplish individualized goals 
within a therapeutic relationship by a broad certified professional 
who has completed an approved music therapy program [15-17]. 
MT sessions are not limited to listening to music per se, but may 
include playing musical instruments, music composition, or inter-
acting with music (e.g., dance). For example, Gomez and Gomez [18] 
investigated the benefits of a six-week MT session in subjects with 
moderate AD. The researchers reported appreciable positive effects 
after only four weeks of MT on various cognitive measures, anxiety 
scores (NPI scale), delirium, hallucinations, agitation, irritability 
and language disorders.

By contrast, a Personalized Music Intervention (PMI) is defined 
as a non-pharmacological therapeutic approach employing music 
to help clinically manage and/or treat subjects with a variety of 
clinical disorders and conditions, which include but are not limited 
to dementia, depression, anxiety and agitation [9,17,20]. Moreover, 
the absence of any documented side effects in the empirical litera-
ture, its cost-effectiveness, convenience, portability and ability to 
customize interventions based on the patient’s preferred genre of 
music (e.g., classical, country, jazz, traditional folk music, etc.) may 
help to promote patient centred care and quality of life [20-26]. We 
wish to highlight the fact that to date, there are no known docu-
mented side effects, complications or risks associated with PMI or 
MT per se [6,7,14,17,20-24]. For example, Nishiura and coworkers 
[23] investigated the effects of personally selected pieces of music 
(i.e., music playlists) delivered via parametric speakers mounted on 
the ceiling of a large day room at a community care facility for older 
adults in Japan over the course of four weeks total. The researchers 
reported that the music sessions had a significant positive effect on 
reducing the number of BPSD’s (e.g., wondering, agitation, aggres-
sion).
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Clinical Partnerships and Research Objectives
A partnership between Ontario Shores Centre for Mental Health 

Sciences (Ontario Shores) and Ontario Tech University, both located 
in The Durham Region in the province of Ontario, Canada was es-
tablished to create an area of technological innovation in front line 
dementia care on a Geriatric Dementia Unit (GDU) located at Ontar-
io Shores. Our goals are to improve patient quality of life and recov-
ery, enhance the health and well-being of subjects with dementia 
and their caregivers, and to allow front-line health and social care 
providers to practice to their full scope of practice. The GDU con-
sists of a 23- bed unit, and it is anticipated that this unit will become 
a benchmark for national and global comparators in dementia care 
excellence. Our clinical and research objectives are threefold:

I. To promote evidence-informed patient centred care for 
individuals with various forms of dementia on the GDU.

II. To promote the quality of life of patients with dementia 
on the GDU via non-pharmacological patient centred interventions 
(e.g., PMI).

III. To promote and foster interdisciplinary clinical practice 
to better manage and care for patients on the GDU.

Materials and Methods
A pilot exploratory descriptive study was conducted using 

personalized music interventions (PMI) delivered via a direction-
al parabolic speaker in four patients on a geriatric dementia unit. 
Purposive nonrandom sampling was employed for this pilot study. 
The use of PMI allows patients to listen to their preferred genre of 
music in order to create a positive stimulation of memories and/or 
emotions. The music is played via the use of a parabolic direction-
al speaker. Each PMI session was 90 minutes total, separated into 
30-minute intervals of pre-intervention, intervention, and post-in-
tervention administered twice weekly for a total of four weeks in 
duration. The number of BPSD exhibited during each PMI session 
was assessed. In addition, SWOT (strengths, weaknesses, opportu-
nities, threats) and CBA (cost-benefit analysis) were undertaken at 
the completion of this investigation.

Parametric speakers are high-directional loudspeakers based 
on a parametric array, which allows sound transmission within a 
more defined or narrow area via a horn, as opposed to surround 
sound loudspeakers which employ multiple audio channels from 
speakers that surround the listener (surround channels) [24-26]. 
The horn of a parametric directional loudspeaker is employed to 
increase the radiation efficiency of a loudspeaker unit (the driver), 
which is always small at low frequencies, even when using large 
diaphragms. Hence, the horn acts as an “acoustic transformer” that 
provides impedance matching between the relatively dense mate-
rial of the driver and the air of low density, and also controls the di-
rectivity of the loudspeaker unit [24-26]. For examples, parametric 
loudspeakers have been previously employed in various settings in-

cluding traffic crossing information for individuals with visual im-
pairments, and as information tools for static displays at museums.

Results and Discussion
Our sample consisted of 2 females aged 79 and 88 years with 

diagnosis of AD and unspecified dementia, respectively. Two males 
aged 56 and 66 years with diagnosis of frontotemporal dementia 
and AD, respectively. The mean age was 72.3 years (SD =+/-14.1). 
To calculate the number of PMI sessions resulting in a decrease in 
BPSD symptoms, the number of sessions resulting in a decrease in 
BPSD during the intervention was divided by the total number of 
sessions (Figure 1). The same formula was employed to calculate 
the percentage decrease in BPSD following the completion of the 
PMI interventions The formula employed to calculate the percent-
age of time a patient was exhibiting BPSD symptoms is shown in 
Figure 2)=.

Figure 1: Formula I.

Figure 2: Formula II.

Throughout the course of the study, the patients were able to 
recognize what the speaker meant, and that they were going to par-
take in the PMI. Additionally, some patients would exhibit signs of 
excitement when the time for their intervention came. During the 
course of the study, the researchers observed several positive im-
provements in regards to disposition, mood and affect that the par-
ticipants consistently exhibited following completion of the study. 
It is noteworthy that for two out of the four patients, music was a 
large part of their life prior to being diagnosed with dementia (i.e., 
Patient 1 was a gospel singer, and patient 4 was a dancer). During 
the 30-minute intervention, the researchers were also able to ob-
serve that three out of four participants showed declines in the 
number of BPSD exhibited. Figure 3 below shows that percentage 
(%) of PMI sessions resulting in a reduction of BPSD, during and 
post-intervention periods. Out of the 8 conducted 90minute session 
per patient, improvement in the reduction of BPSD symptoms was 
shown 93.75% of the time (Figure 3 & 4).

SWOT Analysis

SWOT analysis is a strategic planning technique used to help 
a person or organization identify strengths, weaknesses, opportu-
nities, and threats related to business competition or project plan-
ning [21]. This process took into account both internal and external 
factors. While strengths and weaknesses are key factors that are 
internal to an organization, opportunities and threats are external 
forces impacting on the organization. 
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Figure 3: Percentage (%) of PMI Sessions Resulting in a Reduction of 
BPSD, during and post- intervention periods (out of total attempted 
sessions).

Figure 4: Percentage (%) of PMI Sessions Resulting in a Reduction of 
BPSD, during and post -intervention periods (out of total completed 
sessions).

We conducted a SWOT analysis to identify critical factors in 
evaluating the PMI. It was found that the strengths and opportu-
nities of PMI largely outweigh the weaknesses and threats proving 
this as a feasible method of non-pharmacological intervention from 
both economic and clinical perspectives. Taken together, PMI ap-
pears to be a relatively low-cost and low-risk non-pharmacological 
intervention that can be employed with patients with dementia for 
the management of BPSD. Table 2 below is a SWOT matrix chart 
which provides a summary of this analysis conducted (Table 2).

Strengths

PMI creates an environment which also promotes communica-
tion between the caregiver and the patient, where they can connect 
on a deeper level when developing a music preference playlist [6-
11]. By further developing the therapeutic relationship, caregivers 
can form a connection with their patient through the genres of 
music and therefore enhance their quality of life. Additionally, the 
costs associated with PMI are minimal once the upfront costs of 
the speakers and training are paid for. The low-cost of the speakers 
employed (CAN $59.99), allows patients or their family members 
to purchase them for use in long-term care facilities or home set-
tings in the community. Non-pharmacological interventions, which 
include PMI, are in line with Canada’s National Dementia Strategy 
[1,2]. Non-pharmacological intervention avoids common side ef-

fects associated with pharmacological intervention such as dizzi-
ness, nausea, wandering and other BPSD symptoms. When a PMI 
is demonstrated to be an effective intervention for the patient to 
manage BPSD, it has the potential to decrease the patient’s depen-
dency on costly prescription drugs [14,17-29]. 

Table 2: SWOT Matrix Chart.

Strengths Weaknesses

Increase in therapeutic 
relationship between caretaker 

and patient

Some training is required for staff 
to implement the personalized 

music

Utilizes a low-cost strategy; 
minimal costs after 

implementation

Time to create the playlist 
and contact family members 
for permission to partake in 

intervention

Relatively low cost for the speakers 
which can be used by multiple 

patients if stocked

Patient may not come from a 
background of music

Alzheimer Society of Canada 
supports, researches and funds 

this form of intervention

Personalized music could 
evoke negative BPSD symptoms 

associated with certain songs that 
provoke negative memories

The Durham Region of Ontario 
and Canada in general has an 
aging population where many 

individuals will suffer from 
dementia

Non-pharmacological intervention 
is in line with Canada’s National 

Dementia Strategy

Avoids side effects associated with 
pharmacological interventions

Parametric speaker is portable; 
can be taken with patient when 

discharged from unit to be 
operated in various location

Threats Opportunities

Technological issues with the 
parametric speaker (e.g. not 

fully charged, speaker blows out, 
buttons stop working etc.)

PMI could potentially be employed 
to treat patients with other health 

issues (anxiety, depression)

Technological issues with the 
playlist (e.g. Internet is slow/

down, songs are unavailable for 
streaming)

PMI could be administered on 
patients within groups to reduce 

costs

Other healthcare facilities create 
patented intervention methods/

equipment

The number of individuals with 
dementia is steadily increasing 

with the aging population in 
Canada and globally

A new form of non-
pharmacological intervention is 

discovered and proves to be more 
effective than PMI

A new concept to Canadian 
healthcare; a way to lead in non-
pharmacological interventions 

with no known side effects

Funding from provincial/federal 
government or dementia societies 
such as the Alzheimer Society of 

Canada and CIHR

Weaknesses

In order to implement the PMI on patients, staff must be 
trained on how to effectively conduct the music intervention for 
their patients [14,17-19]. The costs associated with training must 
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be weighed against the potential benefits provided from the inter-
vention. Time becomes a large factor in contacting family members 
in terms of developing personalized playlists and also for obtain-
ing consent for this intervention when required by an institution 
or long-term care facility. Finally, although PMI has been shown to 
be beneficial in select patients, it may also be detrimental in cer-
tain circumstances where a certain song and/or type of music could 
evoke negative BPSD symptoms due to associated negative life ex-
periences or memories. 

Table 3: Monetary Cost/Benefits.

Costs Benefits

Initial Training: $35.10 x 8 hours = 
$280.80

Benefits were unable to be tied 
to a monetary value but to an 
improved quality of life and a 
creation of social benefits. See 

Benefits section.

Parametric Speaker: $59.99

Low cost item which can 
be employed in a variety 
of clinical (e.g., hospitals, 

long-term care facilities) and 
community/ home settings.

Implementation Staff Costs: 1.5 per 
session x 2 sessions per week x 4 

weeks =12 hours x $35.10 = $421.20
 

Threats

Technological issues that delay or prevent the music interven-
tion delivery flow is the major threat toward PMI in both clinical, 
community and home settings. Delivering the intervention through 
YouTube music videos relies on availability of high speed Internet 
in order to play the video without any interruptions. This may be 
a challenge for certain families residing in the community with 
limited or fixed incomes, and also the availability of high speed In-
ternet services in rural or remote communities and facilities [27-
29]. Additionally, the speaker must be always fully charged prior 
to each PMI session and kept in designated location for access by 
staff. Finally, we acknowledge that research studies examining the 
effectiveness of PMI interventions for dementia patients are not al-
ways applicable or replicable in other healthcare settings or facili-
ties [14,30-37].

Opportunities

Currently, there are 25,000 new cases of dementia diagnosed 
in Canada each year, with 500,000 individuals currently living with 
dementia in Canada [2]. The demand for a safe, cost effective meth-
od shines light on PMI to pave the way toward a new intervention 
method to assist in increasing the quality of life of those suffering 
from dementia [17-22]. With continued success, PMI can be utilized 
on patients within groups in order to reduce the costs associated 
with the staff monitoring the patients. In addition to success with-
in the dementia trials, PMI can be utilized on patients with other 
health issues in attempt to reduce symptoms such as those suffer-
ing from depression, anxiety or recovering from brain injuries [15-
19]. Finally, since PMI is a new concept to the Canadian healthcare 

system, there lies and opportunity to receive funding from the pro-
vincial and/or federal government for continued clinical research 
and potential development of PMI for dementia and other associ-
ated conditions.

Cost-Benefit Analysis

In the healthcare literature, most studies focus on clinical treat-
ments or psychological issues. There are few studies on economic 
evaluation of healthcare programs [38-40]. The most commonly 
used evaluation technique is cost-benefit analysis. This analytical 
technique is used to compare the economic benefit of a treatment 
and its total cost over time. The treatment is beneficial when the 
sum of all expected benefits outweighs its associated costs. 

In this study, it was found that there were minimal monetary 
costs associated with the PMI. Hence, the majority of the benefits 
associated with PMI are associated with improved quality of life for 
patients [14-17,32-37]. In this cost-benefit analysis, we also looked 
at some future costs and benefits that could arise if this study was 
replicated on a larger scale. 

The two main costs arose from the wages for the initial train-
ing and the wages for the hours staff administered the intervention. 
Within the Geriatric Dementia Unit (GDU), the average hourly wage 
of nurses and personal support workers (PSW) is CAN $35.10. It 
was estimated that 8 hours of training was required to carry-out 
the PMI interventions. The cost of potential parametric speakers 
that were considered ranged from CAN $59.99 to CAN $429.99. The 
$59.99 speaker was selected for this study and was the only upfront 
equipment cost. Staff on the unit needed to ensure the speaker was 
in a safe place when not being used and always had a fully charged 
battery for daily use. The music used in this study was from a free 
You Tube account where the music was streamed, and therefore 
not required to be downloaded or licensed at an additional cost. 
The music was administered to each of the patients for 30 minutes, 
however including pre/post observations, wages for 1.5 hours per 
session would be required. Each patient received two sessions per 
week over a four-week period. Using the average hourly wage for 
nurses and PSWs in the GDU ($35.10), the total cost per patient 
would amount to CAN $421.20 for a month period PMI interven-
tion.

Benefits of PMI

Successful PMI treatment can have a significant impact on 
lives of patients. In general, it is difficult to put a dollar value to 
an improved quality of life. The overall benefit observed was an 
improvement in the reduction of BPSD symptoms shown by the 
four patients during and post-interventions. Improvement in the 
reduction of BPSD symptoms during the intervention was shown 
93.75% of the time, and 58.75% of the time after the intervention. 
It has previously been reported that BPSD are negatively associated 
with both the patient and caregiver’s ratings of the patient’s quality 
of life [2-5,27]. We argue that the noted reduction in the patient’s 
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symptoms (e.g., irritability and aggressiveness) is a short-term in-
dicator of improved quality of life for these patients. Nonetheless, 
the long-term benefits of PMI could not be assessed in this pilot 
investigation and further research is warranted. 

External (Social) Benefits

Social benefits arise from the administration of PMI for staff, 
family members, and other patients in the unit and society at large. 
As noted above, the patient experiences benefits in regards to im-
proved quality of life via reductions in the number of BPSD experi-
enced during and post PMI interventions [2-5,27]. Clinical staff and 
family members may also benefit in terms of decreasing caregiver 
burden, time spent with managing BPSD, and less reliance on phar-
macological interventions with associated side effects. With less 
burden faced by the caregiver (staff) due to the PMI, an increase in 
the caregiver’s job satisfaction may result in a lower turnover rate 
and a more efficient workday. In another study, it was revealed that 
the highly correlated BPSD to caregiver burden are typically those 
that are most intrusive for the caregivers It has previously been re-
ported that managing BPSD by clinical staff and caregivers are per-
ceived as being stressful, time consuming and a major contributor 
to caregiver burden [1,2,28,29].

There are also noted benefits that can arise for other patients 
on the unit resulting from PMI administered to individuals patients. 
The decrease of visible BPSD exhibited by patients who receive 
PMI, will provide a more responsive, less stressful, safe, sociable 
and enjoyable environment for other patients and clinical staff. 
Indeed, patients displaying visible BPSD have negative effects on 
other patients around them through symptoms such as yelling, 
wandering or harassing others [4-7]. For example, on Day 7, Patient 
4 danced and sang while holding two baby dolls during and after 
the PMI intervention making her way around the unit and creating 
a positive environment while stating “thank you” to other patients 
on the GDU. 

Society can benefit from the use of PMI moving forward. As of 
2019, the average daily cost per patient in the Geriatric Dementia 
Unit was $440. Discharging patients quickly but efficiently is a goal 
for Ontario Shores along with other healthcare facilities in order to 
free up bed space and decrease associated waiting lists and patient 
care costs. Overcrowding has become such a common issue in On-
tario hospitals that patient beds are now placed in hallways due to 
overcapacity. In recent data from 169 acute care hospital sites in 
Ontario during a six-month time frame, 83 hospitals were beyond 
100 per cent capacity for more than 30 days [29]. Further research 
is needed to examine the benefits of PMI in terms of length of hos-
pitalizations in acute care facilities and discharge to the community 
or long-term care facilities. 

Traditional pharmacological intervention such as medications 
are expensive and may be overly prescribed and administered for 

dementia patients. For examples, Memantine averaged US$200 
(with a maximum of $1489) and cholinesterase inhibitors aver-
aged $59 per month (with a maximum of $1200) over the course 
of the study [30]. Alzheimer’s Disease International [3] predicts 
that dementia related care will increase to US$1 trillion by the year 
2050. Although we were unable to show a reduction in the use of 
PRN medications to manage BPSD in our pilot study, PMI may offer 
promise in reducing the need for these medications. Further re-
search is warranted to examine how PMI may decrease the reliance 
and need for pharmacological agents to manage BPSD in patients 
with dementia in both clinical facilities and in the community. 

Future Benefits

The upfront cost of the speaker (CAN $59.99), and the cost of 
training the staff (8 hours) and implementation costs (12 hours) 
provided a total expense of $702. This sum was obtained using 
the average hourly wage of nurses and personal support workers 
(PSWs) in the GDU, meaning this cost could vary depending on the 
hourly wage of the staff conducting the PMI. The training would 
only need to be completed once per staff member, leaving training 
and the speaker as the fixed costs. Finally, the overall benefit dis-
played through this study was a decrease in BPSD symptoms, sug-
gesting an increase in patient’s quality of life and a creation of social 
benefits [30-37]. However, because social value is often subjective 
and variable, we were unable to place a direct monetary value on 
the benefits associated with PMI. 

A future benefit that continues outside of the Geriatric Demen-
tia Unit is the ability for PMI to be administered by family members, 
allowing patients to receive the benefits from the intervention once 
discharged from the unit. For future interventions within the unit, 
staff costs can be decreased if group PMI can be implemented since 
just one caregiver could monitor several patients at once during 
the intervention. Hence, it is expected that significant cost savings 
could be achieved in our publicly funded healthcare system.

Conclusion
A growing body of literature demonstrates that music can help 

to reduce cognitive declines in autobiographical and episodic mem-
ories, psychomotor speed, executive function domains, and global 
cognition [14-22]. PMI’s have been employed in a variety of clinical 
settings and for a variety of clinical conditions including anxiety, 
dementia, depression, and sleep disorders [20-26]. Notably, the 
Alzheimer’s Disease Society of Canada [20] also supports the use of 
non-pharmacological and behavioural treatments to manage BPSD; 
which includes music therapy, and reports that “when words fail, 
music provides a way for the person with dementia to connect with 
others and engage with memories and emotions.” There is prelim-
inary evidence to suggest that familiar music may be able to calm 
a patient with dementia who is restless and agitated upon hearing 
it, and these subjects may mouth the words of a familiar song upon 
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hearing it spontaneously [14,17-19,33-37]. 

The term “musical memory” involves processes of neural 
coding, storage and retrieval, and it believed to be partially inde-
pendent from other memory systems [14,33-37]. Music has been 
shown to engage many parts of our brain including the temporal, 
frontal, parietal, cerebral and limbic systems, and it affects sematic 
memory, motor and rhythm. Music also plays a prominent role in 
our society and culture and helps to promote emotional well-be-
ing, reduce anxiety and boredom, improve mood and quality of life 
[14-16]. Further research is warranted employing experimental or 
quasi-experimental study designs to evaluate the benefits of pre-
venting and managing BPSD in larger number of patients with var-
ious forms and stages of dementia. PMI may offer promise in the 
management of BPSD as nonpharmacological interventions in both 
clinical and community settings.

These preliminary results suggest that PMI may offer promise 
as a low-cost, safe and patient-centred non-pharmacological inter-
vention to prevent and manage the occurrence of BPSD in patients 
with dementia. Both SWOT and CBA analysis suggest that the PMI 
had demonstratable clinical, economic and social-personal ben-
efits. However, these findings have to be interpreted with caution 
due to the limited sample size, and lack of consistency for type of 
dementia diagnosed. Some additional technological limitations in-
cluded the fact that the PMI playlists were not able to be download-
ed to our devices directly. Hence, free streaming services were em-
ployed to deliver PMI interventions. These streaming services had 
advertisements imbedded, which would occasionally create pauses 
between songs on their personalized PMI playlists, which may have 
may have created confusing or frustration for the patients. Lastly, 
patients would sometimes fall asleep while listening to their PMI 
playlists, which hampered the assessment the BPSD present during 
and post interventions that required the patient to be awake and 
alert. In a publicly funded healthcare system, PMI treatment ap-
pears to be a cost-effective approach to treating dementia patients 
given scarce resources for improving their quality of lives.
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