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Abstract

Sleep disruption in older adults living with Alzheimer’s disease and related dementias (ADRD) is
debilitating and contributes to increased institutionalization, reduced cognitive function, and
accelerated disease progression. Furthermore, sleep disruption is linked to poor health outcomes in
caregivers, such as decreased quality of life and increased caregiver burden. Given the potential
harmful side effects of pharmacologic treatment, non-pharmacologic approaches, such as music,
may provide a safer alternative to reducing sleep disruption in this vulnerable population. A
growing body of literature suggests that calming tailored music may improve sleep quality in older
adults with memory loss, but its efficacy has not been demonstrated in older adults with ADRD in
the community, where most older adults with ADRD live. If shown to be feasible and acceptable,
tailored music interventions can then be tested for efficacy in reducing sleep disruption. This
protocol details a wait-list randomized controlled trial [NCT04157244], the purpose of which is to
test the feasibility, acceptability and examine the preliminary efficacy of a tailored music listening
intervention in older adults with ADRD who report sleep disruption. Music selections will be
tailored to the music genre preferences of older adults with ADRD and account for known sleep-
inducing properties. Feasibility of processes that are key to the success of the subsequent study
will be examined. Preliminary efficacy of the intervention will be assessed using objective
(actigraphy) and subjective (proxy reported) sleep quality measures. In addition, qualitative data
will be solicited examining the acceptability and satisfaction with the intervention by individuals
living with dementia.
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Introduction

Approximately 25-44% of older adults with Alzheimer’s disease and related dementias
(ADRD) experience sleep disruption, which includes nighttime sleep fragmentation,
decreased sleep efficiency, and increased daytime napping (Deschenes & McCurry, 2009;
Vitiello & Borson, 2001). The origin of sleep disruption in ADRD stems from multiple
factors, including degeneration of neural pathways responsible for circadian rhythm
regulation, presence of psychiatric co-morbidities (Peter-Derex, Yammine, Bastuji, &
Croisile, 2015), or nocturnal agitation (Rose et al., 2011). Sleep disruption is pervasive
across all three stages of ADRD — mild, moderate, and severe (Rose et al., 2011). The
impact of sleep disruption is devastating for both older adults with ADRD and their
caregivers (Wulff, Gatti, Wettstein, & Foster, 2010). In older adults with ADRD, untreated
sleep disruption is associated with poor quality of life (Hodgson, Gitlin, & Huang, 2014),
reduced cognitive function (Jelicic et al., 2002; Yaffe, Falvey, & Hoang, 2014), and
accelerated disease progression (Rabins et al., 2013).

Significant age-related changes in circadian regulation contribute to the prevalence of
circadian rhythm disorders and sleep disruption in older adults with ADRD (Zee & Vitiello,
2009). Examples of circadian rhythm disorders symptoms include evening agitation,
excessive daytime sleepiness, increased sleep latency and frequent nighttime awakenings
(Deschenes & McCurry, 2009; Zee & Vitiello, 2009). Interventions aimed at evening hours
(between 6 PM and 10 PM) can be particularly helpful to prepare for sleep. The goal of
these interventions should be to induce a calm relaxed state and reduce stress hormone
production (Safi & Hodgson, 2014). Matching daytime activities with their corresponding
optimal windows can be an effective approach to address symptoms of circadian rhythm
disorders and improve sleep in older adults with ADRD (Safi & Hodgson, 2014).

Pharmacologic treatment remains the first-line treatment for sleep disruption in ADRD,
however, its use is often limited due to potentially harmful side effects (Deschenes &
McCurry, 2009; Peter-Derex et al., 2015; Vitiello & Borson, 2001). The absence of effective
and safe pharmacologic treatment for sleep disruption warrants closer investigation into
alternative approaches. Music has shown promising results in improving sleep quality in
adults with insomnia (Jespersen, Koenig, Jennum, & Vuust, 2015; Jespersen, Otto,
Kringelbach, Van Someren, & Vuust, 2019), cancer (Lai, Li, & Lee, 2011), and ICU patients
(Hu, Jiang, Hegadoren, & Zhang, 2015; Su et al., 2012). In healthy older adults, listening to
calming music was associated with shorter wake time after sleep onset (Huang, Chang, &
Lai, 2016), shorter sleep-latency onset (Lai et al., 2015), better perceived sleep quality and
longer sleep duration (Lai & Good, 2005). The potential therapeutic effects of listening to
calming music have been attributed to its anxiolytic properties through its suppressive action
on the sympathetic nervous system, contributing to decreased neuromuscular arousal
(Chanda & Levitin, 2013).
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Music that has personal meaning is appropriate to older adults across all stages of ADRD,
from mild to moderate, given that receptive and expressive musical abilities are often
preserved long after the diminished ability to process or express verbal language (Basaglia-
Pappas et al., 2013; Fornazzari et al., 2006; Johnson et al., 2011; Johnson & Chow, 2015).
Therefore, music may be used as a means of communicating even in the advanced stages of
dementia when the person is unable to understand verbal language and has a decreased
ability to interpret environmental stimuli. Listening to a preferred genre of music may
improve adherence to a music intervention. Previous studies have shown that the efficacy of
music on sleep is affected by the listener’s enjoyment with the preferred genre having the
most beneficial effect (Lai, 2004; Wang, Sun, & Zang, 2014). No empirically validated
music protocol exists to address sleep disruption in older adults with ADRD living at home.
Such absence indicates a critical barrier to developing widely available non-pharmacologic
interventions to improve sleep quality in this vulnerable population.

Purpose and Aims

Methods

Design

The purpose of this research project is to examine the feasibility of a tailored music
intervention to improve sleep quality in home-dwelling older adults with ADRD. The central
hypothesis of this study is that tailored music delivered at bedtime and accounting for known
sleep-inducing properties of music can improve sleep quality, if shown to be feasible and
acceptable in this population. To test this hypothesis, we propose a wait-list randomized
controlled trial of a 30-minute, 4-week nightly tailored home music intervention in a sample
of 60 dyads (older adults with ADRD and their caregivers). The aims are to: 1) Examine the
feasibility of delivering a tailored music intervention protocol to both family caregivers and
older adults with ADRD; 2) Examine the acceptability of the tailored music intervention by
both family caregivers and older adults with ADRD using survey and qualitative data; and 3)
Obtain preliminary estimates of treatment efficacy on four sleep quality outcomes: wake
time after sleep onset, sleep-latency onset, total sleep duration, and perceived sleep quality.

In this study, caregivers are taught to play tailored by genre calming music prior to bedtime
which may elicit older adults to relax and fall asleep, shortening time to sleep onset,
increasing sleep duration and improving their perceived sleep quality. By providing calming
tailored music at bedtime, we aim to change their environment to be more conducive to
sleep. Previous research has shown the following music characteristics as efficacious in
reducing sleep disruption (Huang et al., 2016; Lai et al., 2015; Lai & Good, 2005) - music
selections should be at least 30 minutes in length (Gerdner, 1997, 2018), slow stable tempo
(between 60-80 bpm), warm timbre, and absence of lyrics or strong percussion (Lai, 2004;
Lai & Good, 2005). Investigator selected music with calming properties, disregarding
personal preferences and background, has not been beneficial in promoting sleep (Lai,
2004).

A feasibility randomized wait-list controlled trial will be used. This design was chosen to
examine the feasibility and acceptability (Aim 1 and 2) of a tailored 4-week home music
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intervention for 60 dyads across both the experimental and wait-list control groups. To
provide support for a larger randomized controlled trial (RCT), in Aim 3 we will examine
preliminary efficacy of the intervention in reducing sleep disruption using actigraphy and
subjective sleep measures. Figure 1 outlines the study flow. This study was approved by the
University of Pennsylvania Institutional Review Board.

and Setting

Participation will be offered to 60 dyads from Philadelphia, PA and the surrounding
metropolitan area. Table 1 outlines key inclusion and exclusion criteria for older adults with
ADRD. To be included in the study participants had to have an existing physician diagnosis
of ADRD or self-reported memory impairment and a score of 0.5 or greater on the Clinical
Dementia Rating Scale (Morris, 1993) (corresponding to at least mild ADRD severity). This
expanded inclusion criteria (beyond an existing diagnosis) is to recognize that most
community residing older adults with ADRD are not diagnosed and we wanted to purposely
recruit those from underrepresented communities. Caregivers will be included if they
provide at least four hours of daily care and live with the older adult, and are able to read
and speak in English. All study related visits (except for the brief phone calls) will be done
at participants’ homes at late morning or early afternoon hours.

Recruitment and Retention Strategies

Procedures

This study was designed to overcome three major challenges of behavioral intervention
research with community-dwelling, vulnerable older adults: retention of participants,
adherence to actigraphy, and the accurate collection of subjective measures. To decrease
attrition, we will use several strategies such as beginning intervention within two weeks of
recruitment, sending thank you, birthday and holiday cards as well as maintaining strong
relationships with community partnerships. A number of participant payments will be
offered to incentivize the participants to sustain participation. Based on previous studies in
this population and the safeguards we put into place, we predict that most dyads will adhere
to the music intervention protocol and complete the study measures. Qualitative data will be
sought following the intervention and may help explain the extraneous factors not accounted
for in the quantitative data to improve adherence rates in a future trial. Adherence to wear
the actigraph might be lower compared to rates of listening to music, since older adults with
ADRD might remove the actigraph (Camargos, Louzada, & N6brega, 2013). Even though
caregivers’ responses on the self-report questionnaires may be influenced by their stress
levels and mood, we will use psychometrically sound measures widely employed in this
population and behavioral intervention research. In the ongoing meetings with the study
team we will review procedures, assignments, and ways to address unexpected challenges.

We will send invitation letters to all potential caregivers referred to us detailing the purpose
of the study with information on how to contact the research team. Caregivers interested in
participating will be screened by telephone for key inclusions/exclusion criteria (Table 1)
and music preferences, if interested. After the initial screening and confirmed willingness of
caregivers to participate in the research project, we will set a time to meet with the dyad at
their home for a consent/baseline assessment. Prior to completing the assessment, we will
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review study purpose/procedures and obtain written consent. If the older adult with ADRD
is unable to provide informed consent based on not being able to verbally identify the
study’s purpose and risk/benefits, we will seek proxy consent and the older adult’s assent.
We will also collect baseline demographic data (if not available in the medical records),
screen for depression, and assess sleep quality. Following the baseline assessment, dyads
will be randomized to either the music intervention or wait-list control group. The caregivers
will learn about the dyad assignment 72 hours following the randomization. At this point,
caregivers may choose to withdraw from the study if they are not satisfied with the
assignment, which may lead to higher dropout rates for wait-list control group. In addition,
once the investigator becomes aware of the group assignment, their assessment at T1, T2 and
T3 may favor the intervention group. To minimize these effects, we will collect all the
necessary data at baseline before the dyads learn of their assignment and use a combination
of self-report and objective sleep data. It is impossible to blind the research participants to
their group assignments at T2 and T3 due to the nature of the intervention. The researcher
staff will also be aware of the participants’ group assignments at T2 and T3. This is a
limitation of the study. Every effort will be made to minimize unblinding effects to the
research staff, including the use and data analysis of actigraphy data. For example, when
analyzing actigraphy data the dyad identification will not be linked to their actigraphy data,
essentially blinding the research staff from knowing the group assignment of the research
participant. Once the actigraphy data analysis is complete, the dyad identification number
will be linked again to the participant’s’ actigraphy data. We will collect feasibility
information at screening, T1, T2, and T3 as well as acceptability measures (T2 & T3) for all
dyads (Figure 1).

Determining Music Preference

We will select calming music selections based on individual genre of music to maximize
participant’s enjoyment and music’s effectiveness, using “Assessment of Personal Music
Preference” during the telephone screening. The assessment tool is available as part of the
evidence-based guidelines on using individualized music and was modified by Gerdner,
Hartsock, and Buckwalter in 2000 (Gerdner, 2018). Two versions of the assessment are
available, which can be completed by either member of the dyad. Table 2 demonstrates a list
of different types of music a person with ADRD may rank in the order of being their
favorite.

Following the assessment and selecting tailored music, we will return to the dyad’s home at
baseline (T1) with a tablet to play and discuss selection of seven to eight pieces of music. It
is important to note that listening to familiar music selections may be associated with certain
emotions connected with the past (Baird & Samson, 2015) and induce a stimulatory, rather
than sleep-inducing, effect (Dileo & Bradt, 2007). In addition, specific familiar songs might
not have the calming properties to promote sleep in older adults. Therefore, calming music
selections will be based on older adults’ preferred genre of music using responses from the
“Assessment of Personal Music Preference” tool (Gerdner, 2018) to maximize treatment
adherence and enjoyment, but will not contain specific songs/selections familiar to older
adults with ADRD. If older adults with ADRD show signs of distress (i.e. grimacing, crying)
or excitement we will reassess musical selections and return a week later with new music
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selections. If at that point during the follow up visit, older adults are not satisfied with the
selection or appear to be in distress while listening to music, the dyad will be excluded, and
will be considered a drop out, since the dyad has already consented to be randomized.
Discontent with the music will be documented as an adverse event. If at halfway enrollment
point, more than 10% of the recruited sample has shown dissatisfaction, we will reassess the
music preference protocol.

The music intervention consists of listening to tailored calming music at bedtime for 30
minutes every night for four weeks (28 sessions total). We chose four weeks based on
previous studies that recommend the duration of the music intervention to be at least three
weeks (Wang et al., 2014) and based on a minimum length required to see changes in
sleeping patterns (van Someren, 2007). We chose the length of 30 minutes based on previous
studies showing that at least 30 minutes of listening to music was associated with
improvements in sleep and quality of life (Huang et al., 2016; Jespersen et al., 2019). The
dyads may choose to listen to all selections or only listen to one, repeatedly. Caregivers will
be instructed to encourage participants to listen to music following bedtime routine, laying
down with their eyes closed, at a comfortable volume level, wearing nighttime clothes, and
room lights dimmed. We will follow up with the dyads three days after the start of the
intervention, ensuring that there are no issues in listening to music. We will provide
instructions to the caregivers to watch for any signs of potential overstimulation and/or
agitation. The wait-list control group will receive a music intervention four weeks following
the baseline assessment (T1). Similar to the music intervention group, we will assess the
appropriateness of music selections based on the method described above. We will use a
Samsung Galaxy Tablet A to deliver the music by loading all the music selections onto the
app. We will work with the app developer from the mHealth Service who will load the music
tracks onto the tablet. The tablet will then be delivered to the dyad’s home. This process is
then repeated with each dyad, since each dyad receives tailored musical selections. During
the home visit, we will show both dyad members how to unlock the tablet and access the
music.

To ensure treatment fidelity we will use strategies outlined in the NIH Behavior Change
Consortium (Bellg et al., 2004). Specifically, we will create a treatment manual for
consistency of delivery of the intervention, have regular contact with the dyads, keep written
records of home sessions/phone calls by date and duration. Using the tablet given to the
dyads, we will be able to track how often the dyads listen to music, what type of music
selections they listened to, and how long they listened to music.

The outcomes in Table 4 are the recommended measures to estimate important feasibility
parameters for the subsequent study (Arain, Campbell, Cooper, & Lancaster, 2010; Thabane
et al., 2010). To assess acceptability of the study components we will first evaluate caregiver
satisfaction with study benefits using a modified survey developed by Gitlin and colleagues
(Gitlin, Winter, Dennis, Hodgson, & Hauck, 2010a, 2010b), which examines satisfaction
with participation and perceived benefits. Examples of questions include, “Overall, how
much do you think you benefitted from participating in the project?”, “How much did
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participation in the project help improve your person’s with ADRD life?” and “Did the
project require too much work or effort?”

Second, we will capture the general level of enjoyment from older adults with ADRD
derived from listening to music by asking them a single question — “How enjoyable did you
find listening to selected music?” We will record their responses using a 7-point Likert scale
(1 - not at all enjoyable ...to 7- extremely enjoyable ...). We will use this score as a
covariate in the analysis, given previous research has shown that general level of enjoyment
listening to calming music correlates with its efficacy (Lai, 2004; Shum, Taylor, Thayala, &
Chan, 2014; Wang et al., 2014).

Third, we will collect qualitative data to examine the acceptability and satisfaction of the
intervention by individuals living with dementia and their caregivers. Gathering qualitative
data in addition to quantitative information is helpful in optimizing the results from a
feasibility study (Thabane et al., 2010). We will conduct in-person or telephone interviews
with all dyads (including the wait-control group) immediately after they complete the
intervention. Both persons with ADRD and their caregivers will be asked to participate in
the interviews simultaneously in their home or by telephone. Questions will be addressed to
both members of the dyad: person with ADRD and their caregiver. In cases where person
with ADRD is unable to respond to open-ended questions, caregivers will be asked to
comment on person’s with ADRD participation in the trial.

Interviews will take no longer than 20 minutes and include a semi-structured interview guide
designed to expand on dyads’ responses in the survey. Example questions will include
“What did you think about the music that was selected for you?” and “What else about this
experience that you would like to share?” Prompts such as, “Tell me more about that” will
be incorporated where needed throughout the interview. The responses of the participants
will be audio recorded and then transcribed verbatim using a third-party HIPAA compliant
company. Transcriptions will be checked for accuracy by the member of the research team.

Sleep measures in this study include both objective (actigraphy) and subjective measures
(Table 4). Older adults with ADRD will be provided instructions on how to wear actigraphs
(Philips Respironics Actiwatch Spectrum PRO) on their non-dominant hand to establish
their sleep patterns for 28 consecutive 24-hour periods until removal at T2. Wrist actigraphy
was chosen because it has been shown to be a sensitive and accurate method for measuring
sleep latency, wake after sleep onset (WASQ) and total sleep duration in clinical populations,
when compared to the gold standard — polysomnography (Marino et al., 2013). Wrist
actigraphy monitoring has been shown to be tolerated well by older adults with ADRD
(Camargos et al., 2013; Chesson Jr, Coleman, Lee-Chiong, & Pancer, 2007; Figueiro et al.,
2015) and provides a reliable way to objectively monitor sleep-wake cycles in this
population (Camargos et al., 2013). Caregivers will be asked to complete a sleep diary,
documenting the older adults with ADRD’s daily sleep patterns. Using a sleep diary (Monk
et al., 1994) in addition to actigraphy provides a more reliable representation of sleep-wake
cycles in older adults with ADRD (Figueiro et al., 2015) and is the recommended approach
by the American Academy of Sleep Medicine for home-dwelling older adults (Chesson Jr et
al., 2007). Sleep diary questions are kept to a minimum to increase compliance and
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adherence to the protocol. Actigraphy data analysis will be completed using validated
scoring algorithms (Camargos et al., 2013). Actigraphs will collect data in 60-second epochs
via tri directional accelerometer using a validated algorithm. The primary measure will be
sleep latency (Table 4). To analyze the data, we will use Actiware software and the data will
be reviewed by Drs. Petrovsky, Hodgson and Gooneratne. Differences between actigraphy
data and sleep/wake record data will be reconciled on an individual basis with the dyad.
Since the primary aims of this RCT are to examine the feasibility and acceptability of the
music listening intervention, we predict a trend towards improving objective and subjective
sleep measures, as evidenced by shorter sleep latency, WASO, increased total sleep duration
and improved sleep quality.

We will collect the following baseline demographic information (either through the medical
records or from the dyad): age, sex, race/ethnicity, relationship status, income, nature of the
dyadic relationship, and years of education. We will screen for depression in older adults via
proxy caregiver using a validated questionnaire (Patient Health Questionnaire, PHQ-9)
(Kroenke, Spitzer, & Williams, 2001). There is evidence of the association between sleep
disruption and depression in older adults with AD (Garcia-Alberca et al., 2013). The
Clinical Dementia Rating Scale will be used to estimate the level of cognitive impairment at
baseline and as a covariate in the analysis (Morris, 1993).

The sample size and power calculation for this feasibility trial relies on the estimated
confidence intervals width for parameter estimates of interest (feasibility outcome) and is
powered sufficiently for these descriptive purposes. By design, this study was not powered
to determine the efficacy of music intervention in reducing sleep disruption. We will answer
this important question in a future RCT. The primary feasibility outcome is participant
adherence to the protocol. We will conclude that this study is feasible if at least 85% of the
dyads complete the study components and measures. A value accurate within 10-15
percentage points for adherence mean is sufficient to identify a problem that would justify
modification of the intervention (Hertzog, 2008). In the RCT comparing relaxation program
and music listening in older adults with mild cognitive impairment, adherence rate exceeded
93% at 12 weeks (Innes, Selfe, Khalsa, & Kandati, 2016). Therefore, with an observed
adherence rate of 85% in the proposed study with 50 dyads, we can be 95% confident that
the estimate is accurate within 10% points. We will call this study acceptable if the average
score is at least 80% (% responding “Yes” or a “Great deal”). With 50 dyads, we can be 95%
confident that the estimate is accurate within 12% points. We plan to recruit ten additional
dyads for a total of 60 dyads (30 dyads per group) to allow for 16% attrition.

To analyze aims 1 and 2, we will provide descriptive statistics of rates of adherence to the
study components, recruitment, participant attrition, reasons for excluding or declining, and
acceptability survey results. The study will be considered feasible with 85% protocol
adherence and study measures completion. Qualitative data from the dyad interviews will be
recorded using field notes with major themes extracted related to the satisfaction and the
acceptability of the study components. Data from the interviews will be analyzed after each
interview. We will use the analytical technique of conventional content analysis to analyze
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the focus group data. The goal of conventional content analysis is to subjectively interpret
the content of data “through the systematic classification process of coding and identifying
themes or patterns” (Hsieh & Shannon, 2005).

To analyze Aim 3, descriptive statistics and univariate comparisons will be used to describe
the intervention and wait-list control groups. To explore differences between two groups, we
will use Chi-square, Wilcoxon rank-sum tests, and independent t-tests, as appropriate, and
we will adjust for the statistically significant variables accordingly in the multivariate
analysis. To estimate the effect size, we will use adjusted mean differences in treatment
effects on the primary sleep outcome (sleep latency) and secondary outcomes (WASO, total
sleep duration and sleep quality). The following data will be used as covariates: baseline
cognitive status of the person with ADRD (clinical dementia rating), age, sex, education,
general enjoyment of music and depressive symptoms and other background characteristics
if large or statistically significant differences between experimental and wait-list control
group dyads are found for those variables. Given the purpose of this study is to observe trend
and obtain estimates of effect sizes for a future larger study, adjustment for multiple
comparisons is not necessary. To examine whether wait-list control group participants
experienced the same sleep benefits as the intervention group we will compare four (T2) to
eight (T3) week scores of wait-list control group dyads to baseline (T1) to four (T2) week
scores of experimental group participants on statistically significant outcomes from the main
analyses, using the same methods as described.

Discussion

The long-term impact of this work is significant. First, this research will advance our
knowledge of music interventions beyond the nursing home population and into the
community, where most older adults with ADRD live. Second, this research will examine
the feasibility of an evidence-based music intervention in a vulnerable population. Third,
this research will inform our knowledge about the benefits of bedtime music listening in
older adults with ADRD and the impact it has in improving sleep quality. Lastly, knowledge
gained from this trial related to feasibility and acceptability will guide a larger RCT where
the bedtime music protocol is tested for efficacy and later for effectiveness (if shown
efficacious). This will increase the number of options for non-pharmacologic approaches to
reduce sleep disruption in older adults with ADRD.

Progress to Date

Participant recruitment began in April 2019. To date we have enrolled and randomized
thirty-three dyads (16 dyads in the wait-list control group and 17 in the intervention group).
Two dyads from the wait-list control group did not complete due to caregiver strain and
ongoing health problems for the person with ADRD. One dyad did not complete the
intervention group due to a prolonged hospitalization, sudden decline in health and move to
a rehabilitation facility of person with ADRD. We anticipate to complete recruitment in Fall
2020 and the study results will be available in Spring 2021.
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Lessons Learned

In this project, we have learned several lessons that will help improve future work. First, the
data collection method had to be adjusted for caregivers. We had originally planned to leave
paper questionnaires for caregivers to fill out on their own and to be picked up a week later.
Since most of the questionnaires in this study rely on caregiver report, caregivers expressed
being overwhelmed by the amount of paperwork. Therefore, instead of asking caregivers to
fill out questionnaires on their own, we would often sit down with both members of the dyad
at the baseline visit and go through the questionnaires. This has allowed caregivers to ask
clarifying questions, the person with ADRD to participate in the meeting and minimized
missing data.

We had also learned that keeping a sleep diary was difficult for some caregivers. In cases of
informal caregivers or partners sleeping in separate bedrooms, it was often difficult for
caregivers to record accurate wake up and sleep times. In one instance, the spouse caregiver
of a person with ADRD reported that she preferred sleeping in a separate room due to
person with ADRD experiencing constant sleep disruptions and sometimes she was not
aware when her husband went to bed or whether he woke up early.

We also learned the importance of weekly reminders for participants to wear actiwatches.
All dyads have been able to complete the actigraphy. However, several dyads have expressed
difficulty remembering to put them back on after a shower, only realizing a couple of days
later that they needed to wear the actiwatch. In summer months on particularly hot days, one
person with ADRD has reported that the watch material has made their skin itch. We have
realized from the beginning that it was going to be difficult to ask persons with ADRD to
remember to press the event marker buttons. All participants verbalized their understanding
of the importance of wearing the actiwatch and filling out the sleep diary. The only person
with ADRD who continued to refuse to wear the actiwatch had advanced dementia, ended
up being hospitalized and was unable to complete the study. We have learned that it is
important to ask the caregiver during the screening process whether person with ADRD is
likely to wear an actiwatch, previously unfamiliar to them. With several persons with ADRD
wearing an activity watch in the study, such as the Apple lwatch or a Fitbit, we had to ask
the person with ADRD to remove their current wearable device or move it to their dominant
hand, so the Actiwatch could be placed on their non-dominant hand.

In this project to date, we had learned the value of working collaboratively with other
principal investigators at the university, who are enrolling participants following similar
inclusion criteria. For example, participants have been referred for this study from an
ongoing RO1 study (ROINR015226). The inclusion and exclusion criteria for participants
and the targeted population are very similar to this current study; therefore, participants who
were deemed eligible and willing to participate in the R01 study would more likely to agree
to participate in this study. We had contacted participants from the RO1 study four months
following their follow up interview as part of the larger RO1 study. This referral process has
facilitated the enrollment of eligible participants into the current study.

Another lesson that we learned had to do with the tablets that we used for the study. The
purpose of using a tablet with music loaded on it (as opposed to the mp3 player) was having
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the ability to assess the fidelity of the intervention. In order to avoid instances of dyads
turning on the music and walking away, the music app required participants to start each
track manually. In the qualitative exit interviews, we heard from several participants that it
was cumbersome for them to have to start/stop tracks, especially for caregivers since they
were simultaneously busy with other tasks. In several dyads this issue has resulted in dyads
recording the music provided to them by the team on their smart-phone and playing it back.
In response to this feedback, we plan to disable this feature and give participants the
opportunity to listen to the whole playlist. In addition, we would have an mp3 available for
those dyads who express difficulty using the tablet when it is first introduced to them. Most
participants so far have enjoyed the music selections and thought the music has helped them
relax.

We expect that some older adults with dementia may not enjoy listening to music when first
introduced to music selections. To address this issue, we will determine tailored music using
the evidence-based assessment tool (Gerdner, 2018) matching person’s preference and
background to maximize enjoyment. We predict that the music intervention will be well
received by the dyads. If participants are dissatisfied with the music intervention, we will
prompt them for additional details on the cause of their dissatisfaction during qualitative
interviews and modify the protocol accordingly. Despite these caveats, the results of this
work will inform future efficacy RCTs, potentially adding to the number of palliative care
approaches available.

Conclusion

Sleep disruption is debilitating and contributes to increased institutionalization (Pollak,
Perlick, Linsner, Wenston, & Hsieh, 1990; Vitiello & Borson, 2001; Wulff et al., 2010) and
poor quality of life for more than five million older adults with ADRD living in the United
States and their caregivers (Alzheimer’s Association, 2019; Hodgson et al., 2014; Petrovsky
et al., 2018). Given the potential harmful side effects of pharmacologic treatment, palliative
non-pharmacologic approaches are recommended for this vulnerable population (Deschenes
& McCurry, 2009; Gooneratne & Vitiello, 2014; Peter-Derex et al., 2015; Vitiello & Borson,
2001). Despite the prevalence of sleep disruption in older adults with ADRD, there are very
few evidence-based, widely available non-pharmacologic interventions to improve sleep
quality in this vulnerable population (Livingston et al., 2014). One promising approach is
music. Potential therapeutic benefits have been attributed to music’s capacity to reduce
stress and modulate arousal levels (Chanda & Levitin, 2013) in older adults with ADRD
with a reduced stress threshold (Hall & Buckwalter, 1987). However, such interventions
have primarily focused on nursing home residents, included a mix of therapist and nurse-led
interventions, and have not examined the impact of listening to music that precedes
nighttime sleep (Petrovsky, Cacchione, & George, 2015; Sarkdmo et al., 2012). The purpose
of this research project is to examine the feasibility of a tailored calming music listening
intervention to improve sleep quality in home-dwelling older adults with ADRD. This
research project will yield preliminary feasibility data needed to conduct a larger RCT
powered to assess music’s impact on sleep quality and caregivers’ long-term health
outcomes.
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Table 1:

Inclusion and Exclusion Criteria for Older Adults with ADRD

Inclusion

Exclusion

Age 60 and older

Planned transition to another residential or institutional care setting in
less than 3 months to decrease attrition rates

Existing physician diagnosis of ADRD or self-reported memory
impairment and Clinical Dementia Rating (CDR) Scale score of
greater than 0.5 (Morris, 1993)

Hearing impairment (defined as inability to hear a normal speaking voice
at a distance of 1-1/2 feet) to exclude those who cannot hear the music
intervention

Presence of sleep problems determined first during phone
screening using Neuropsychiatric Inventory sleep disorders item,
then using proxy-rated Sleep Disorders Inventory (SDI)
(Tractenberg, Singer, Cumming, & Thal, 2003) (presence of at
least one sleep disturbance symptom of moderate severity)

Presence of extrapyramidal symptoms affecting non-dominant hand
which may include persons with the following diagnoses: schizophrenia,
bipolar disorder, Huntington’s disease, Parkinson’s disease, Lewy Body
dementia due to REM sleep disorders affecting actigraphy measurement
of sleep disruption (Camargos et al., 2013)

Stable dose of psychotropic medications, sedatives/hypnotics,
anti-dementia or opioids in the past 90 days (typical time frame in
clinical trials) prior to enrollment to minimize confounding effects
of medications

Currently enrolled in an interventional clinical trial for ADRD aimed to
improve sleep as to not to confound the efficacy results

Tolerates and agrees to wear wrist actigraph

Acute sleep disruption within 2 weeks of screening as it may indicate
sleep disorders not related to ADRD or delirium (Camargos et al., 2013)

Responsive to their environment (e.g., able to understand short
commands)

End stage disease (i.e. cancer, bed bound) to minimize factors affecting
actigraphy measurement

Sufficient English to complete questionnaires
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Table 2:

Genres of Music Available in the “Assessment of Personal Music Preference”

Country and Western

Classical

Spiritual/Religious

Big Band/Swing

Folk

Blues

Jazz

Rock and Roll

Easy Listening

Cultural or Ethnic Specific (examples: Czech polkas, Ravi Shankar Indian sitar)

Other
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Feasibility Measures

Table 3:

Page 19

Measures (rolein analysis)

Operational definition

Data sources

Adherence to the study protocol
and completion of the study
measures (primary)

Number (and %) of subjects following the study protocol (i.e.
listening to music and wearing the actigraphs) and completing
the study measures.

Field notes, records in the sleep diary,
verification by study staff, remote
mobile technology applications

Recruitment rate (secondary)

Number (and %) of subjects recruited per month

Documentation in the written study
records

Participant attrition (secondary)

Number (and %) of subjects who dropped out during the
study (and reasons for dropping out)

Dyad, documentation in the written
study records

Reasons for excluding or
declining (secondary)

Explanations for why subjects were not recruited or declined
to be in the study

Dyad
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Sleep Measures

Page 20

Name (Definition)

Rolein analysis

Sleep latency (Time it takes a person to fall asleep starting from first intention to sleep)

Primary (efficacy)

Wake after sleep onset (Time awake during the night, beginning from the time person falls asleep)

Secondary (efficacy)

Total sleep duration (Actual time person is asleep)

Secondary (efficacy)

Sleep diary (Monk et al., 1994)

Reconciliation with actigraphy data
(Efficacy)

Neuropsychiatric Inventory sleep item (Cummings et al., 1994)

Screening

PROMIS sleep related impairment — SF 8a (Yu et al., 2012)

Efficacy outcome

Sleep disorders inventory (SDI) (Tractenberg, Singer, Cumming, & Thal, 2003)

Screening, Efficacy
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