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Abstract.
Background: Given the challenges of developing disease-modifying treatments for Alzheimer’s disease and related disorders,
non-pharmacological interventions represent an increasingly promising approach in long-term care settings. Music-based
interventions have been effective in improving the quality of life by influencing biopsychosocial factors that play a role in
the progression of illnesses such as depression and anxiety. However, approaches have tended to focus exclusively on the
person with dementia rather than integrating caregivers.
Objective: This study aimed to determine the impact of a music-based intervention on the quality of life of persons with
dementia and their caregivers.
Methods: A mixed-methods study was conducted with seven dyads consisting of residents (aged 76–92) with diagnoses of
dementia and their caregivers (aged 53–84) at a skilled nursing facility in Pennsylvania. Eight music intervention sessions
were completed in the presence of the resident and caregiver using personalized playlists created for the dyad. Pre- and post-
intervention questionnaires were administered during each session, and observational data for both residents and caregivers
were collected.
Results: Caregivers reported feeling less overwhelmed after the intervention with a mean difference of –0.24 ± 0.14, p = 0.016.
Mean difference in the other 5 responses showed that listening to music had a beneficial impact for resident/caregiver dyads.
Observations of interpersonal behavior supported the benefit of the intervention for these dyads.
Conclusion: Quantitative analysis of a personalized music intervention for residents/caregivers showed positive trends in
increasing personal connection, and qualitative data identified greater appreciation of the relationship and increased bonding.
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INTRODUCTION

Given the challenges of finding an effective treat-
ment for Alzheimer’s disease and related disorders,
non-pharmacological methods represent an increas-
ingly promising approach in caring for persons living
with dementia. Approaches from the arts, including
music therapy, have gained greater recognition in
recent years [1–4]. While such interventions may not
reverse the underlying biological progression of the
illness, music has been shown to improve quality of
life while addressing psychosocial factors like anxi-
ety and depression that can accelerate progression [5].
In addition, music has been shown to increase both the
verbal and behavioral understanding of situations in
those with dementia [6]. Music-based interventions
are generally safe, affordable, and reliable, and thus
have become an increasingly well-regarded strategy
used in residential care settings [1, 3].

As depicted in popular films such as the docu-
mentary Alive Inside (2014), researchers have begun
to use personalized music approaches as a way to
connect with those living with dementia [7]. Multi-
ple studies have attempted to develop personalized
playlists based on the past musical predilections of
research participants to further enhance quality of life
and well-being for those impacted [8–10], while other
studies have established benefits for supporting tasks
of daily living (e.g., taking a bath) [11]. The theoreti-
cal underpinning for the use of personalized playlists
is that by utilizing music that naturally connects with
the positive associations from one’s past, it may help
bring memories into active consciousness that have
been rendered inactive by advancing dementia. Such
memories may be a conduit to positive emotions and
thus provide benefit to those listening.

However, studies evaluating the therapeutic effects
of personalized music interventions have tended to
focus solely on the person with dementia and not their
caregiver [12], even though caregiver burden remains
a significant concern [13–15]. Although studies have
shown that counseling and support resources improve
the well-being of caregivers, relatively little atten-
tion has been given to this demographic, despite their
growing ranks in an aging world [16]. Caregivers
tend to be close family members (at least initially
in the progression of the illness), and this presents an
opportunity for music to create a shared experience
beneficial to both parties. Therefore, this pilot study
sought to design and evaluate a personalized music-
based intervention involving both residents living
with dementia and their caregivers. We hypothesized

that sessions of personalized music would lead to
increased interpersonal behaviors between residents
and caregivers and greater sense of well-being.

METHODS

Participants

Seven dyads (i.e., residents living with dementia
and their caregiver) were recruited from a skilled
nursing facility in Hershey, Pennsylvania. The age
range of residents was 76–92 years of age, with five
female and two male residents participating in the
study. Caregiver age ranged from 53 to 84, with five
female and two male caregivers participating in the
study. All participants and caregivers identified their
ethnicity as Caucasian. At the time of the study,
all 7 residents had a clinical diagnosis of probable
Alzheimer’s disease or a related dementia. Written
informed consent was obtained by the legal appointed
representative of the resident and also for each of the
caregivers. All 7 dyads completed all sessions and
pre-post evaluations. All aspects of the study were
approved by the Institutional Review Board at Penn-
sylvania State College of Medicine.

Study design

The study design included ten overall meetings.
During the first session, basic demographic data and
background information were obtained about each
participant including clinical diagnosis, as well as his-
tory and preferences necessary to build personalized
music lists (e.g., preferred genre, artist preference,
and/or particular song requests). Personalization of
the playlists was important. It first reduced the risk
of unknowingly eliciting negative emotion associated
with the music listening experience. Additionally,
playing music that was meaningful to the dyad
afforded greater potential for interest and engagement
throughout the study. Furthermore, there is data to
suggest that personalization of playlists (i.e., listen-
ing to familiar music from one’s past) may result in
specific beneficial structural and functional changes
within individual’s brain- particularly persons living
with memory loss [17].

Individualized playlists were created for each dyad
using the Apple Music’s subscription streaming ser-
vice, and the same selections were played in identical
order during each session. Playlists were designed
to last approximately 15 minutes for each dyad to
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Table 1
Questionnaire Use with Dyads During Intervention Session

Pre-Intervention Questionnaire Post-Intervention Questionnaire

1. Do you feel upset about the care of the resident? 1. Have you felt upset currently about the care of the resident?
2. Do you feel upset regarding the progression/condition of the

resident?
2. Do you feel upset regarding the progression/condition of the

resident?
3. Do you feel useful/important to the resident? 3. Do you feel useful/important to the resident?
4. Do you feel overwhelmed regarding the resident’s situation? 4. Do you feel overwhelmed currently regarding the resident’s

situation?
5. Do you feel that this session will have a positive effect for the

resident?
5. Do you feel that this session had a positive effect on the resident?

6. Do you feel that this session will have a positive effect for you? 6. Do you feel that this session had a positive effect on you?

provide standardization among the music experience
not only among each dyad, but also throughout the
entire study. The structure of each playlist consisted
of five pieces of music that were readily available
to the public. This standardization was undertaken
to increase likelihood of replication at other skilled
nursing facilities.

Subsequent to the introductory meeting, eight in-
tervention sessions were conducted in a private gath-
ering room to ensure a comfortable location for both
resident and caregiver. Prior to each session, care-
givers completed a questionnaire expressing their
feelings regarding the upcoming music interven-
tion (Table 1). These questions were scored on a
5-point Likert scale ranging from “Not at All” to
“Extremely”.

Following the completion of this questionnaire, the
personalized playlist was then played for approx-
imately 15 minutes with both the resident and
caregiver in the same space. During each session,
observational data regarding interpersonal behaviors
between the resident and caregiver was recorded by
one researcher (JB). Behaviors included: eye contact,
physical touch, smiling, relaxed breathing, relaxed
posture, leaning towards one another, and positive
verbal communication. This assessment was under-
taken using a modified instrument based on the
Greater Cincinnati Chapter Well-Being Observation
Tool [18]. At the conclusion of the session, caregivers
were asked to complete the post-intervention ques-
tionnaire regarding how the intervention impacted
them and their loved one. Similar questions were used
in both pre- and post-settings (Table 1). This same
format was implemented at each of the eight sessions
for the duration of the project.

A final session was held at the end of the study
in which participants were given an opportunity to
express their thoughts regarding the music inter-
vention. Additionally, a plan was made for the
continuation of the music in a non-study capacity if

desired by the participants. All sessions were com-
pleted between April 2018 and December 2018.

Intervention

Music was played from a research team mem-
ber’s (JB) iPhone in a private gathering room for
the duration of the personalized playlist. Music for
the playlist was downloaded from the Apple Music
streaming service. A portable speaker that connected
to the iPhone was placed on a table near residents and
caregivers. Sessions spanned approximately 5 pre-
chosen songs. One member of the research team (JB)
was present for the entirety of each session. If the
resident and/or caregiver felt that a session needed to
be paused, the music was stopped until all felt it was
appropriate to continue, and if the determination was
made that no further intervention could occur for the
day, then the session was concluded and rescheduled
for a later date.

Analysis

Quantitative data was evaluated using the Wil-
coxon Signed Rank Test to assess the difference in
pre- and post-intervention means amongst all 7 dyads
for each of 6 questions used. These means represent
the collective responses pre vs post over the 8 inter-
vention sessions. Qualitative data was also collected
during each music session using overt observation
and recorded using the modified instrument described
above. A significance level of 0.05 was used for all
comparisons, and all analyses were performed using
SAS version 9.4 (SAS Institute, Cary, NC).

RESULTS

Pre-post analysis of the overall group mean for all
7 dyads showed that after listening to music, care-
givers felt more positive and optimistic than before
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Table 2
Differences in Pre and Post Intervention Questionnaire Responses

Question # (question abbreviation)a Pre-Intervention Post-Intervention Mean Difference p
Mean (N ± SD) Mean (N ± SD) (N ± SD)

1 (care of resident) 0.96 ± 0.88 1.02 ± 0.97 0.06 ± 0.20 0.563
2 (progression of resident) 1.76 ± 1.01 1.61 ± 0.96 –0.15 ± 0.30 0.375
3 (feel useful) 3.21 ± 0.52 3.41 ± 0.53 0.20 ± 0.41 0.313
4 (feel overwhelmed) 1.79 ± 1.01 1.55 ± 1.00 –0.24 ± 0.14 0.016
5 (effect on resident) 3.21 ± 0.62 3.29 ± 1.05 0.16 ± 0.51 0.344
6 (effect on you) 3.18 ± 0.24 3.47 ± 0.51 0.29 ± 0.51 0.172

p-values generated using a Wilcoxon Signed Rank Test. aThese variables were scored on a Likert Scale from 0 “Not at All” to 4 “Extremely.”

the intervention (Table 2). Inquiries that assessed pos-
itive outcomes of the intervention (e.g., the caregiver
feeling useful to the resident and two questions ask-
ing about the effect of the music) all showed upward
trends following the music session. Furthermore,
questions assessing negative emotions incorporated
into caregiving such as feeling upset regarding pro-
gression of disease as well as feeling overwhelmed
both decreased (Table 2). Although these 5 ques-
tionnaire responses showed directional changes that
followed the hypothesized beneficial impact of music
intervention, the changes found were not statistically
significant. However, the question regarding care-
givers feeling overwhelmed did yield a statistically
significant decrease (p = 0.016).

Observations of interpersonal behavior consisted
of recording the occurrence of these behaviors.
The frequency of interpersonal behaviors in the 7
dyads over the 8 sessions conducted were: eye con-
tact 85%–100%, physical touch 43%–71%, smiling
71%–100%, relaxed breathing 14%–71%, relaxed
posture 71%–100%, leaning closer 28%–57%, and
positive verbal communication 85%–100%. Statisti-
cal analysis did not yield results that were significant
or evident of measurable change between sessions in
regard to the dyads’ interpersonal behavior. Nonethe-
less, it was noted that resident and caregiver pairs
varied in their responses; for instance, one resident
went from sitting relatively quiet during the first inter-
vention session to dancing during her last four, and
a caregiver stated this was the first time she had seen
her father smile in two years because of the music.

DISCUSSION

Our results suggest that personalized music inter-
ventions can have a positive impact for both residents
and their caregivers. All but one question demon-
strated a trend suggesting that the music intervention
had engendered a benefit, which is clinically—if not

statistically—significant. Such results are encourag-
ing in that they show how, even in resource limited
care settings, music can be a relatively low-cost, well-
tolerated intervention that can potentially improve
quality of life for both residents and caregivers.

The limitations of this preliminary study include,
most notably, a small sample size. Potential partici-
pants—particularly caregivers who did not live
on-site and had to travel to the facility to partici-
pate—were deterred from enrolling by the criteria of
having to be present for every intervention session. In
addition, since participants were from only one insti-
tution, it is possible that those who participated may
not represent the broader society as a whole in regards
to their relationship with music, which can be influ-
enced by factors such as ethnicity, class, and cultural
and regional upbringing. Another limitation was that
residents had observational data collected regarding
their interaction with the music sessions that was not
statistically measurable. Moreover, a researcher (JB)
was present during all sessions, which could have
biased the outcomes. Furthermore, the study’s inter-
vention was not conducted by a music therapist, but
by one researcher (JB) as mentioned above. Although
the lack of a formal music therapist to deliver the
intervention was a limitation, it is also possible to
view it as favorable to replication of this model at
other resource-limited care settings.

Future studies could involve other individuals to
take part in the music listening experience including
grandchildren, other extended family members, or
residential care staff, and could examine specific ben-
efits for residents and caregivers in different contexts
(e.g., activities of daily living, social and recreational
activities, exercise, etc.). Effects may include behav-
ioral and physiological factors (e.g., stress levels). As
reflected in this study, mixed methods inquiry may
be particularly effective in capturing the measurable
and unmeasurable aspects of the intervention. Future
studies could combine more rigorous statistical anal-
ysis with qualitative interviews of participants living
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with dementia and grounded analysis as a means of
gathering rigorous data on the impact of the interven-
tion on residents. Using questions in a yes-no format
in both pre- and post-sessions could enable similar
statistical analyses to be completed for all partic-
ipants. More simple and straightforward questions
such as “did you like the music?” or “do you want
to listen again?” could be tracked over the duration
of the project and afford the opportunity to specif-
ically gain insight into how residents perceive the
intervention.

Moreover, future use of a control group could
offer greater statistical comparison to illustrate the
impact of the music intervention. Studies have used
group activity sessions to serve as a control with per-
sonalized music intervention [19], although it might
also be beneficial to evaluate the use of personalized
music intervention against non-personalized music
intervention. Comparing personalized music inter-
ventions with non-musical arts-based activities might
also be fruitful. Interpersonal behaviors could be
tracked amongst these different environments so as to
determine how personalization of the music impacts
the experience for both the resident and caregiver.
Moreover, if duration of interpersonal behaviors,
instead of absolute occurrence was researched (as
was the case in this study), change in each inter-
vention type could be tracked over each session to
provide more robust statistical analysis of the impact
the intervention had on the dyad over time.

There remains a relatively small base of exper-
imental data evaluating the effects of music
interventions in long-term care settings. The advan-
tages of this modality are that it is socially ubiquitous,
can be personalized to individuals and caregivers, is
generally cost-neutral, and presents minimal risk of
injury (aside from the psychological distress that may
be elicited by music with complex emotional associa-
tions). However, with proper screening and avoidance
of potentially deleterious music, there would seem to
be a high ceiling of potential benefit for use of person-
alized music in residential care both for those affected
and caregivers alike.
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