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Abstract

Background: Individuals with Alzheimer disease or related dementia represent a significant and growing segment of the older
adult (aged 65 years and above) population. In addition to physical health concerns, including comorbid medical conditions, these
individuals often exhibit behavioral and psychological symptoms of dementia (BPSD). The presence of BPSD in long-term care
residential facilities can disrupt resident’s care and impact staff. Nonpharmacological interventions such as personalized music
and tablet engagement maintain cognitive function, improve quality of life (QOL), and mitigate BPSD for older adults with
dementia. Evidence of the impact of such interventions in assisted living communities (ALCs) is needed for widespread adoption
and sustainment of these technologies.

Objective: The aim of this study was to assess the impact of Music & Memory’s personalized music and tablet engagement
(PMATE) program on QOL, agitation, and medication use for residents living in 6 Wisconsin ALCs.

Methods: The data collected were on the utilization of iPods and iPads by the residents. Residents’ outcomes were assessed
using the Pittsburgh Agitation Scale, the Quality of Life in Late Stage Dementia scale, and self-reported medication use. A
mixed-methods approach was utilized to examine the impact of the PMATE program on these outcomes. Descriptive statistics
were calculated. A paired t test explored changes in residents’QOL. A 1-way analysis of variance was utilized to examine changes
in resident’s agitation and QOL based on the resident’s utilization of the PMATE program. Qualitative interviews were conducted
with the individuals responsible for PMATE implementation in the ALC. Residents excluded from the analysis were those who
passed away, were discharged, or refused to participate.

Results: A total of 5 apps, based on average times used by residents, were identified. In all, 4 of the 5 apps were rated as being
useful to promote residents’ engagement. PMATE utilization was not associated with changes in the residents’ agitation levels
or antipsychotic medication use over time. Over a 3-month period, the change in residents’ QOL was significant (P=.047), and
the differences across ALCs were also significant (F25=3.76, P=.02). High utilizers of the PMATE program (>2500 min over 3
months) showed greater improvements in QOL as compared with low utilizers (a change of −5.90 points vs an increase of 0.43
points). The difference was significant (P=.03). Similar significant findings were found between the high- and midutilizers.

Conclusions: The study is one of the first to explore the impact of Music & Memory’s PMATE program on residents living in
ALCs. Findings suggest that higher utilization over time improves residents’ QOL. However, a more comprehensive study with
improved data collection efforts across multiple ALCs is needed to confirm these preliminary findings.
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Introduction

Background
Individuals with Alzheimer’s disease or related dementia
(ADRD) represent a significant and growing segment of the
older adult (aged 65 years and above) population. In 2013,
approximately 5 million older adults were diagnosed with
ADRD with an estimated US $214 billion spent on medical
office visits, medications, or formal/informal caregiving [1,2].
Long-range forecasts project that the number of older adults
aged 65 years and above with ADRD will almost triple to 14
million by 2050 and health care expenditures will more than
double to US $511 billion by 2040 [1,3,4]. This dramatic rise
will place a major burden on long-term care facilities such as
nursing homes (NHs) and assisted living communities (ALCs).
Studies suggest that between 42% and 67% of residents living
in ALCs have some form of moderate-to-severe cognitive
impairment [5-7]. The state of Wisconsin is experiencing similar
trends. In 2010, Wisconsin had almost 120,000 residents with
ADRD. With a capacity for approximately 55,000 residents to
reside in Wisconsin ALCs, national trends [1] would suggest
that at least 15,500 of these individuals, or 28% of ALC
residents, have some form of dementia. In addition, 48.7% of
licensed Wisconsin ALCs provide care to individuals with
ADRD [8].

Dementia Complications
Aggression, agitation, anxiety, or sundown syndrome are
examples of behavioral and psychological symptoms of
dementia (BPSD). These symptoms are frequently exhibited by
individuals with moderate-to-severe dementia [5,9-12], can
disrupt residents’care, and negatively impact staff and residents’
quality of life (QOL). Although medications can control the
physical aspects of BPSD, the medications may impact
residents’ health, diminish a resident’s ability to participate in
life events, and accelerate the disease [13-15]. However, there
is currently an emphasis on person-centered care [16] or care
that accounts for individual preferences. Some person-centered
interventions for dementia include cognitive or motion-oriented
(eg, reminiscence therapy), sensory stimulation (eg, visual or
music therapy), and behavior management techniques [17].
These nonpharmacological interventions maintain cognitive
function, mitigate individual behavior issues for older adults
with dementia, improve residents’ agitation levels, improve
QOL, and reduce medication use for nursing home residents
with dementia [18-21].

Music Interventions
Music therapy is a type of nonpharmacological intervention
involving individual engagement through active or passive
listening [22,23]. The impact on residents’ outcomes is mixed.
For example, a group music therapy intervention (ie, listening
to music) has been shown to have no effect on changes in
aggressive behaviors such as agitation and anxiety [24-28].
Other studies suggest that music therapy, depending on its focus

(active vs passive), delivery mechanism (individual vs group
session), and frequency (weekly vs biweekly), improves
residents’ BPSD including aggression, agitation, anxiety, and
sundown symptoms, as well as QOL [27-36]. Individual music
therapy sessions reduce agitation, disruptiveness, combativeness,
and elopement, as well as the use of restraints and medications
in individuals with dementia [37-39]. However, these studies
were conducted in NHs or hospitals. Therefore, it is unclear if
a personalized music intervention would improve BPSD or
QOL for individuals with dementia living in ALCs. This study
evaluated personalized music and tablet engagement (PMATE)
programs in Wisconsin ALCs.

Objectives

Music & Memory Overview
The Wisconsin Department of Health Services (DHS) introduced
Music & Memory to Wisconsin NHs in 2013 after the staff
attended a conference where they viewed a video clip featuring
Henry coming alive while listening to his personalized music
[40]. Henry, the star of the 2014 Sundance Award—winning
documentary film Alive Inside, A Story of Music & Memory
—was among the first individuals Dan Cohen, MSW, Executive
Director of Music & Memory [41], assisted in reconnecting
with his personhood. The film highlights the power of
individualized music to unlock the minds of those living with
ADRD. The film follows Cohen in his efforts to “demonstrate
music’s ability to combat memory loss and restore a deep sense
of self to those suffering from it” [42,43]. The mission of Music
& Memory is to bring “personalized music into the lives of the
elderly or infirm through digital music technology, vastly
improving quality of life.”

Music & Memory is a personalized music program, not music
therapy. Individual care professionals or a team of caregivers
is trained to create powerful personalized music playlists for
each individual participant. The personalized music is provided
to the participant through the use of iPods and other related
digital audio devices. The personalized music enables
individuals living with ADRD, as well as those with other
cognitive and physical challenges, to reconnect with the world
through music-triggered memories.

Wisconsin DHS was the first to adopt Music & Memory as a
statewide initiative, with 25 states following suit. At the time
of adoption, Music & Memory was in less than 700 NHs
worldwide. As of 2018, more than 5000 organizations have
adopted Music & Memory, with more than 400 organizations
in Wisconsin [41]. Expansion is not just measured by the number
of organizations who have adopted the program but also by the
adoption in a wide variety of environments including ALCs and
NHs as well as in the community [41].

In addition to the use of iPods, Music & Memory has introduced
the use of iPads or tablets to further personalize the engagement
of individuals with dementia. For this study, the term engage
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or engagement with regard to iPads or tablets refers to residents
choosing to participate or not participate in iPad or tablet
activities. These software app–driven activities include playing
familiar games, reminiscing about life stories with music,
viewing Web-based images or using Google Earth, dabbling in
art, and reactivating lifelong learning interests.

iPads or tablets enhance residents’ emotions through the use of
multisensory activities. The availability of a wide range of
software and apps, and internet access, allows for tailoring to
residents’ interests or hobbies, resulting in more meaningful,
pleasurable activities for the residents. YouTube, entertainment,
family photographs, games, Alzheimer’s apps, music videos,
and Skype, for example, help reduce residents’ boredom and
isolation while enabling greater independence, productivity,
connection, and socialization [44]. Also, one study found that
iPads increase caregiver confidence and their ability to engage
socially and improve their personal life and health [45].

Music & Memory Impact
Further studies indicate that Music & Memory’s personalized
music program can reduce disruptive behaviors, major
depressive episodes, residents’behavioral disturbances, and the
use of antipsychotic or anxiolytic medications; improve
residents’ moods and reduce disruptive behaviors; or enhance
swallowing in individuals with advanced dementia [46-48]. For
example, an implementation in 2 memory care units within
NYC Health + Hospitals, involving more than 100 patients,
showed a reduction in the use of antipsychotic medications,
physical altercations, and falls for residents who participated
in the Music & Memory program [46]. However, results were
mixed from several Wisconsin NH Music & Memory pilot
projects targeting residents (eg, agitation and medication use)
or caregivers (eg, job satisfaction and distress) [49-51]. These
early implementations of Music & Memory lacked the robust
support and training systems of today, including an online care
community that promotes collaboration, continuous Web-based
training for staff turnover and program expansion, and webinars
to help NHs with implementation for specific populations.

Despite these findings, a more effective evaluation of
nonpharmacological interventions, such as PMATE in ALCs,
is needed [52]. Furthermore, it has been suggested that the
intervention focuses not only on the personalization of the music
(eg, linkage to personal history) but research should also explore
the impact of music on individual resident and facility outcomes
[53]. This study addresses this gap and reports on the
implementation of Music & Memory’s PMATE program in 6
Wisconsin ALCs and its impact on individual residents’
outcomes.

Methods

Study Setting
This pilot study evaluated the impact of the PMATE program
on residents’agitation and QOL in a convenient sample of ALCs
in Wisconsin. Eligibility criteria included being an ALC in good
standing with the Wisconsin Coalition for Collaborative
Excellence in Assisted Living (WCCEAL) [54], having a
primary population of individuals with ADRD, 25 beds or less,

and a minimum of 4 residents on antipsychotic or antianxiety
medication. An application (see Multimedia Appendix 1) was
developed to assist with recruitment, which described the study
including eligibility criteria. Upon completion of the application,
interested ALCs agreed to implement Music & Memory as
trained and to participate in the study evaluation. The 4
Wisconsin assisted living associations helped in recruiting ALCs
that were also WCCEAL members. The association staff
selected 6 ALCs (see Multimedia Appendix 2 for attributes)
from the 14 applications received to participate in this initiative.
After completing Music & Memory’s PMATE training (see the
training section for details), each ALC was provided with the
equipment needed to implement the program. The equipment
included a US $100 iTunes gift card, 1 external speaker, 1
headphone splitter, an average of 6 iPod Shuffles, headphones,
and alternating current adapters for resident or tenant use. In
addition, each ALC received an iPad Mini and iPad Pro. The
iPad Pro, with a 12.9-inch retina screen, was provided for ease
of residents’ viewing. The iPad Mini was intended for staff
training and familiarity and was not intended for use with
residents. To help provide focus for the tablet sessions and to
help promote positive outcomes, the apps selected and loaded
on the iPads were centered on traditional activity-based subjects,
such as reminiscing, that are both beneficial and engaging for
people with cognitive impairment. The process of choosing the
apps for this study was largely based on the research for, and
results of, two community memory loss iPad programs [55,56],
created by author DD.

These initial iPad memory loss programs used apps from 4 basic
types of engagement activities—reminiscing, music, images,
and games—which have been conceptualized differently for
this study. Music & Memory added the app categories of lifelong
learning and relaxation, and music was not considered as an
app category owing to the study’s use of personalized music
with iPods. The final tablet engagement categories included
apps from relaxation, lifelong learning, life stories, and games,
as defined in the Data Collection section.

All apps loaded onto the iPad were available in the public
domain. The most important requirement for successful app
selection within the categories was deemed to be simplicity.
However, simplicity is not the goal of most app developers.
Bells and whistles, such as timers on games, pop-up ads, flashy
elements to entice use, and gamification in general, are not
helpful for people with memory loss and can, in fact, detract
from the apps’ effectiveness. In addition, the childish nature of
simple apps can often infantilize the older users. For example,
while looking for an easy crossword puzzle, it was discovered
that the majority of simple puzzles were made for children with
character sounds and rewards; see Multimedia Appendix 3 for
a description of the apps included on the iPad.

Music & Memory Staff Training
Participating ALCs designated one person from the staff to
serve as the project lead and another to serve as an alternate.
The staff received training (three 90-min live webinars) on how
to implement Music & Memory’s personalized music program
within their facility as well as 3 60-min live webinar trainings
on how to use the iPad and the associated apps. Communities
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were encouraged to have all interested staff attend the training,
as greater success is evident in organizations when multiple
staff members receive training and are involved in the
day-to-day operations of the program. Communities became
certified as a Music & Memory organization upon completion
of the training. The value of the training and equipment,
provided at no cost to each ALC, was over US $1500.
Intervention checks were not completed outside of the initial
Music & Memory training or the evaluation. Due to high staff
turnover, one ALC received an in-person visit from Music &
Memory’s dedicated staff member in the state. The ALC staff
was encouraged to request additional support, as needed, which
included access to Music & Memory’s dedicated staff members.

Data Collection
The data collection in the study included residents’ outcomes
related to agitation, QOL and medication use, utilization of
iPods to listen to music (frequency and length of time), app
utilization on the iPad (frequency, time, and impact on the
resident), and information on antipsychotic medications. In
addition, phone interviews were conducted with the project lead
from each participating ALC to understand how integrating
PMATE into daily care impacted staff interactions with
residents. Each data collection item is described below.

The Pittsburgh Agitation Scale (PAS) allows an observer to rate
the severity of agitation related to dementia within individuals
[57]. The PAS examines 4 general behavior groups: (1) aberrant
vocalizations; (2) motor agitation; (3) aggressiveness; and (4)
resisting care related to washing, dressing, eating, and
medications. Raters used a 4-point scale when assessing
residents’ behaviors over a 7-day period. Application of the
PAS in a geropsychiatric unit (ICC=.82) and NH (ICC=.93)
showed high inter-rater reliability [57]. The PAS also inquires
about hours of sleep for the residents during the observation
period. In this study, the ALC staff were asked to conduct a
weekly assessment (Monday to Friday) on each resident, and
based on their observations, the residents’ level of daily agitation
was rated. In addition, the staff recorded hours of sleep during
the rating period and whether physical restraints, PRN
medications, Music & Memory, or other interventions were
utilized to control a resident’s agitation. PAS data were collected
at 4 time periods in 2016: April 4 to April 8, May 2 to May 6,
June 6 to June 10, and July 4 to July 8.

The Quality of Life in Late Stage Dementia (QUALID) is an
11-item scale that measures the QOL for an individual with
late-stage dementia [58]. A professional caregiver who had
regular resident contact and was familiar with the resident’s
general behavior completed the QUALID scale. The QUALID
scale has high internal consistency reliability (alpha=.77),
test-retest reliability (ICC=.81), and inter-rater reliability
(ICC=.83) [58]. The individual completing the QUALID scale
must have spent a significant portion of 3 of the last 7 days with
the resident to accurately rate the items on the scale. To calculate
a QUALID scale score, each item is scored on a 1 to 5 scale
with the sum of the scores ranging from 11 to 55 points to
represent the residents’ overall QOL. Lower scores represent a
better QOL. For this study, the ALC staff assessed residents’
QOL at baseline on or around April 11 or 12, 2016, reflecting

the residents’ behavior during the week of April 3 to April 8,
2016, and again post intervention on or around July 12 or 13,
2016, related to residents’ behavior during the week of June 4
to July 8, 2016.

For each participating resident, the ALC staff was asked to track
residents’ use including dose and frequency of antipsychotic
medications from March through June 2016. The ALC staff
also recorded iPod and iPad app utilization (date and time) and
ranked the usefulness of the app in promoting residents’
engagement using a 4-point scale (4=Very Useful, 3=Somewhat
Useful, 2=Not Very Useful, and 1=Not at all useful). As a
condition of study participation, residents’ demographic
information was not collected; therefore, a resident’s profile
could not be established.

The research team trained the staff from the participating ALCs
on how to collect and report the data and provided a project
binder to record the outcomes for each resident who participated
in the pilot. The pilot timeline is shown in Multimedia Appendix
4. An overview of the data collection process is shown in
Multimedia Appendix 5.

Data Analysis
Descriptive statistics related to residents’ agitation, QOL, and
change over time were calculated. No resident characteristics
were collected as a part of this pilot study per the agreement
with the assisted living associations.

In addition, iPod and iPad utilization (time and count) were
calculated across the sample and by participating ALCs. The
iPad app use statistics assessed the total number of times an app
was used; the total number of residents using an app as well as
the maximum number of times a specific resident used an app;
the average number of times an app was used across all
residents; and the percent of residents utilizing a given app.
Quartiles based on total iPod and combined iPod and iPad use
in minutes were determined. Statistics on the average usefulness
of each iPad app were also determined.

A one-way ANOVA was utilized to examine changes in
residents’ agitation as well as the 4 behavior groups, scored by
month when the intervention was the PMATE (0=No, 1=Yes)
and if changes in the overall agitation score was related to total
iPod or iPod and iPad utilization by quartile. A stepwise
regression explored if the residents’ agitation score from the
previous day, hours of sleep during the observation period, and
the use of the PMATE program could predict the current
agitation score.

A paired sample t test determined if residents’ QOL scores
changed significantly over time. Residents were grouped based
on their total PMATE utilization into 3 categories: <1000 min;
between 1000 and 2500 min; and >2500 min of total use. A
one-way ANOVA was utilized to determine if pre- and
post-QOL scores differed by ALC and to explore changes in
QOL scores by ALC and total PMATE utilization in minutes.
Missing values for the pre-QOL scores were imputed, and a
sensitivity analysis based on a sample of 29 matched pairs was
performed to verify results.
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Residents who passed away, were discharged, or refused to
participate (n=6) were excluded from the analysis. Interviews
were conducted with all 6 participating ALCs about their
experiences with the PMATE program in their community. The
analysis focused on the impact of the intervention on ALC
residents and its impact on staff interactions. The study has been
approved by the Health Sciences Minimal Risk Institutional
Review Board at the University of Wisconsin–Madison
(2016-0835).

Results

Data collection notebooks were returned by 5 of the 6 ALCs
and contained data from 35 residents. Table 1 shows the
utilization of the iPod and iPad by residents within an ALC and
the total across all residents in the ALC.

The frequency of iPad app utilization and usefulness in
promoting residents’ engagement was determined for all
residents and for all residents excluding those who passed away,
were discharged, or refused to participate. The resulting
information is shown in Multimedia Appendix 6. The top 5 apps
(based on average times used by resident) in both groups were
(1) Puzzable, (2) Colorfy, (3) Ted Talks, (4) Image Search, and
(5) Words-Osmo. Across the 2 groups, 4 of the top 5 apps in
terms of usefulness to promote residents’engagement were also
the most frequently utilized (Image Search, Garage Band, Take
a Break, and Ted Talks). Across all residents, Adobe Voice was
rated more useful as compared with Puzzable for the
exclusionary sample of residents. Figure 1 shows the average
number of apps used per session versus the average minutes of
iPad usage by residents within the ALC. Across the sample,
residents utilized an average of 1.8 apps per session for
approximately 23 min. Of the other apps utilized, 57 were not
identified in the workbook. Of those identified, 26 uses were
for Baby Bath, 2 for Music (unidentified), and 1 each for a
Nature app, Talking Ben, YouTube songs, and YouTube and
Photo.

Residents’ agitation scores (total and by individual behavior
group) decreased over time. However, no significant differences
in PMATE utilization to address residents’ agitation were found

(results not shown). Similar nonsignificant findings were found
from the regression analysis as well as the comparison with the
change in overall agitation score by total utilization, measured
in minutes, of the iPod as well as the iPod and iPad combined.

The QOL analysis was limited to 26 matched resident pairs with
both a pre- and post-QOL score. Table 2 shows no significant
differences across the ALCs in the pre- or post-QOL scores. At
baseline, the average QOL score per ALC ranged from 19.2
(ALC 1) to 27.0 (ALC 4) indicating more positive resident QOL.
Over a 3-month period, the change in residents’ QOL was
significant (P=.047), and the differences across ALCs were also
significant (F25=3.76, P=.02). Changes in QOL for individual
residents are shown in Multimedia Appendix 7. Figure 2 shows
the changes in QOL by total PMATE utilization over the
3-month period (April to June 2016). The difference between
the groups is significant (F25=5.09, P=.02), with the differences
between the high utilizers as compared with the low (P=.032)
and medium (P=.035) utilizers of the PMATE program being
significant. Results from the sensitivity analysis (not shown)
confirmed these findings.

Residents’ use of medications by classification included
antipsychotic (n=12), antidepressant (n=18), antianxiety (n=10),
Alzheimer or dementia (n=9), or mood stabilizer (n=7). A total
of 11 residents were on pro re nata (PRN) behavioral
medications, and 2 residents went from scheduled to PRN
medications. Although PRN medication use appeared to have
decreased, the sample size was too small to draw conclusive
evidence. However, the staff in 1 ALC was able to describe the
impact of the PMATE program on 1 resident’s medication use,
stating the following:

We had a lady here that was declining, pretty steadily
cognitively, with her speech; she was just not talking
much anymore. Her gait was declining. She was part
of our program. She has become very alert and
interactive again, talking again, more mobile again.
I have been able to get her off all her behavioral
meds. Her family just could not believe the huge
turnaround that she had
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Table 1. Total self-reported iPod and iPad use and minutes by residents within an assisted living community (ALC).

iPadiPodALC and resident

Average minutes
per use

Minutes utilizedTimes utilizedAverage minutes
per use

Minutes utilizedTimes utilized

23.48446219027.717481270aALC 1 (total)

20.238704327.491732631

33.5416104826.351370522

27.131302489.22249273

14.094653331.252000644

11.942151833.282130645

23.4012875572.89328045ALC 2 (total)

10.401041023.1318581

9.851281330.003012

25.912851129.1717563

25.00150613.579574

10.00101414.00207055b

69.17415656.4339576

24.38195830.00300107

N/AN/AN/Ac30.003018b

15.647354781.2910,812133ALC 3 (total)

21.25170887.382272261

16.88135879.211505192

N/AN/AN/A124.291740143

15.00453108.7587084

10.00202118.3371065b

15.451701153.57750146

14.38115864.471225197

12.5075667.50945148

5.005161.15795139

34.3624057087.9717,858203ALC 4 (total)

35.836451872.422390331

34.093751184.384388522b

34.675201590.942910323

35.364951479.812155274

30.8337012105.095990575b

N/AN/AN/A12.502526b

23.52103544104.1024255233ALC 5 (total)

22.501356127.565230411

26.252108123.695195422

17.50105686.352245263

22.50135678.282505324

18.0090588.282560295

30.002107117.434345376
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iPadiPodALC and resident

Average minutes
per use

Minutes utilizedTimes utilizedAverage minutes
per use

Minutes utilizedTimes utilized

25.00150683.652175267

24.44992440672.0463,686884Grand total

aBolded values signify the total utilization (times and minutes) as well as the average time across all residents in the ALC.
bData from 6 residents who passed away, were discharged, or refused to participate were excluded from subsequent analysis.
cN/A: not applicable.

Figure 1. Assisted living community resident iPad app use by average apps used per session versus self-reported iPad use in minutes.

Table 2. Residents’ quality of life (QOL)—pre, post, and changes over time by assisted living communities.

Change in QOLd, mean (95% CI)Post-QOLc, mean (95% CI)Pre-QOLb, mean (95% CI)Number of residentsALCa

−3.20 (−6.41 to 0.01)16.00 (9.26 to 22.74)19.20 (14.36 to 24.04)5ALC 1

0.67 (−3.87 to 5.20)21.67 (15.85 to 27.49)21.00 (14.23 to 27.77)6ALC 2

−0.90 (−2.57 to 0.77)21.90 (17.73 to 26.07)22.80 (17.73 to 27.87)5ALC 3

−11.00 (−23.91 to 1.91)16.00 (7.04 to 24.96)27.00 (6.67 to 47.33)3ALC 4

−1.14 (−7.03 to 4.72)25.29 (16.31 to 34.26)26.43 (20.99 to 31.87)7ALC 5

−2.21 (−4.28 to −0.14)20.94 (18.23 to 23.65)23.15 (20.84 to 25.46)26Totale

aALC: assisted living community.
bNo significant differences in pre-QOL across ALC (P=.18).
cNo significant differences in post-QOL across ALC (P=.11).
dChange in QOL differs significantly by ALC (P=.02).
eOverall residents’ QOL decreased significantly by 2.21 points (P=.047).
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Figure 2. Changes in Quality of Life by Total Minutes using Music & Memory (iPod and iPad).

Discussion

Principal Findings
The study is one of the first to explore the impact of the Music
& Memory PMATE program on residents living in ALCs.
Findings suggest that higher utilization over time improves
residents’ QOL and that use of the PMATE program might be
related to changes in agitation. The QOL for individuals with
dementia in ALCs is similar to other individuals living with
dementia who reside in NHs or other long-term care settings
[58-62]. Our results found significant positive changes in QOL
were influenced by PMATE exposure. Earlier studies suggested
no or worsening change in QOL for individuals with dementia
post pharmaceutical and nonpharmaceutical intervention
implementation [61-65]. Application of the comfort versus
discomfort subscales in our sample [66] showed a greater
reduction, on average, of discomfort (−1.96) versus comfort
(−0.36) in residents’ QOL. Residents with the highest PMATE
exposure (>2500 min) showed similar results.

Elements of discomfort observed in the study included emotional
expressions such as appears sad, cries, has facial expression of
discomfort, appears physically uncomfortable, verbalizes
discomfort, irritable, or aggressive. Residents displaying these
negative emotions exhibited improvements after utilization of
the PMATE program, more so than residents who were already
enjoying elements of comfort. Elements of comfort include the
following: appears calm and comfortable, smiles, enjoys eating,
enjoys touching or being touched, and enjoys interacting with
others. In this subscale, the technological and nonpharmacologic
PMATE intervention contributes to positive mood management
through person-centered care for residents. Our study results
provide promising evidence that PMATE exposure positively
impacts residents’ QOL; however, further research is needed
in a larger sample of residents to confirm these findings.

In our study population, PMATE exposure had no significant
impact on changes in residents’ agitation. Although residents’
agitation across the sample decreased over time, these changes

appear to be a resident-specific phenomenon. The true impact
of the PMATE program on residents’ agitation levels may be
masked by the small sample size and the inadequate reporting
of the intervention used. For individual residents, PMATE use
may result in a decrease in antipsychotic medication
dependence. Despite these findings, staff reported that residents’
PMATE participation did impact the residents as well as their
interactions with them. As the staff in one ALC stated:

You could just see immediately, the resident would
light up and it would even calm the staff somewhat
because if the resident is very tense, and you do
everything you can think of to help this resident, and
then you put the music on, and if it relaxes them, I
think it in turn helps the staff

Another ALC expressed the positive impact on staff saying that
“it gets them more involved with the residents and getting to
know how they interact, what changes mood.” However, a more
comprehensive study across multiple ALCs is needed to confirm
these preliminary findings.

Limitations
The study has several limitations. The small resident sample
size (n=26) and a missing workbook from one ALC, which
could have provided data for 6 additional residents, are a couple
of the limitations. Self-reporting of resident outcomes and
PMATE utilization, especially iPod use, represented another
study limitation. Future studies should explore automated data
collection for iPod and iPad utilization, which would decrease
staff burden and increase accuracy. Missing data, especially for
medication use, was another limitation. Depending on the
sample size, chart reviews of medication use, or electronic health
record extractions should increase the accuracy of changes in
medication use over time for ALC residents. Finally, the study
was limited to a 3-month period, which was not an adequate
time period to assess antipsychotic medication use and
implement changes based on the residents’PMATE interactions.
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Conclusions
The use of nonpharmacological interventions, such as
personalized music, is intended to maintain cognitive function,
improve QOL, and help mitigate individual behavioral issues
for older adults with ADRD. This pilot study represents a
foundational step, providing researchers and practitioners with
evidence that offering access to Music & Memory’s PMATE
program may be effective in improving outcomes associated

with behavioral and psychological symptoms of dementia for
residents living with ADRD in ALCs. These benefits, by virtue
of their interactions with residents, are transferred to ALC staff
through an enhanced sense of trust and improved relationships.
Future research across a larger sample of ALC residents is
needed to evaluate the impact of intervention dose levels on
residents’ outcomes and to identify effective approaches to
implementing and sustaining the PMATE program in ALCs.

Acknowledgments
The project was supported by a grant from the Neil E Park Family Foundation. The implementation of this pilot project would
not have been possible without the support of the WCCEAL, including representatives from the Department of Health Services,
LeadingAge Wisconsin, Wisconsin Assisted Living Association, Wisconsin Center for Assisted Living, Residential Services
Association of Wisconsin, and the 400+ WCCEAL member ALCs. We would also like to thank Susan Nordman Oliveira, Mary
Schlaak, and DaRae Coughlin with the UW–Madison Center for Health Systems Research and Analysis (CHSRA) for their
support in implementing the project. In addition, our work would not have been possible without the support from the staff from
the following Wisconsin ALCs: Heritage Gardens in Green Bay, Pine Villa in Prairie Du Sac, Remembrance Home in Beaver
Dam, Germantown Matterhaus in Germantown, Sylvan Crossing in Fitchburg, and The Cottages in Shawano. Finally, we would
like to thank Dan Cohen, the founder of Music & Memory, for his vision to help individuals with Alzheimer’s become alive
inside as well as for his thoughtful review of this manuscript.

Conflicts of Interest
MP is the cofounder of Generation Connect, which is a team of aging experts and technologists that work together with
forward-thinking care organizations to build engagement solutions that promote person-centered care through technology
innovation. DD joined Generation Connect after this pilot was completed. All other authors report no conflict of interest.

Multimedia Appendix 1
Assisted living community application.
[PDF File (Adobe PDF File), 113KB-Multimedia Appendix 1]

Multimedia Appendix 2
Attributes of participating assisted living communities.
[PDF File (Adobe PDF File), 120KB-Multimedia Appendix 2]

Multimedia Appendix 3
Tablet engagement apps.
[PDF File (Adobe PDF File), 185KB-Multimedia Appendix 3]

Multimedia Appendix 4
Park Family Foundation project timeline.
[PDF File (Adobe PDF File), 264KB-Multimedia Appendix 4]

Multimedia Appendix 5
Project evaluation binder.
[PDF File (Adobe PDF File), 254KB-Multimedia Appendix 5]

Multimedia Appendix 6
iPad app utilization and average usefulness of the app in promoting resident engagement.
[PDF File (Adobe PDF File), 116KB-Multimedia Appendix 6]

Multimedia Appendix 7
Changes in resident level quality of life.
[PDF File (Adobe PDF File), 90KB-Multimedia Appendix 7]

JMIR Aging 2019 | vol. 2 | iss. 1 | e11599 | p. 9http://aging.jmir.org/2019/1/e11599/
(page number not for citation purposes)

Ford II et alJMIR AGING

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=aging_v2i1e11599_app1.pdf&filename=30c59db0c0d67563fc5173d50988e8b1.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app1.pdf&filename=30c59db0c0d67563fc5173d50988e8b1.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app2.pdf&filename=5fdc2c55f5be15c2662cf3368f8f7778.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app2.pdf&filename=5fdc2c55f5be15c2662cf3368f8f7778.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app3.pdf&filename=076a0246d54a03fdd959a75b0e693606.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app3.pdf&filename=076a0246d54a03fdd959a75b0e693606.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app4.pdf&filename=5bf2654cae847cd920c9723c3829a7a8.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app4.pdf&filename=5bf2654cae847cd920c9723c3829a7a8.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app5.pdf&filename=d37cab06e7a0ad0e56e63ba2624e788c.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app5.pdf&filename=d37cab06e7a0ad0e56e63ba2624e788c.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app6.pdf&filename=09816d9fb85201f1df71793673008155.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app6.pdf&filename=09816d9fb85201f1df71793673008155.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app7.pdf&filename=5ea802c388143501daeb369ece844d14.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e11599_app7.pdf&filename=5ea802c388143501daeb369ece844d14.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


References

1. Alzheimer's Association. 2014 Alzheimer's disease facts and figures. Alzheimers Dement 2014 Mar;10(2):e47-e92. [doi:
10.1016/j.jalz.2014.02.001] [Medline: 24818261]

2. Hurd MD, Martorell P, Delavande A, Mullen KJ, Langa KM. Monetary costs of dementia in the United States. N Engl J
Med 2013 Apr 4;368(14):1326-1334 [FREE Full text] [doi: 10.1056/NEJMsa1204629] [Medline: 23550670]

3. Alzheimer's Association. 2013 Alzheimer's disease facts and figures. Alzheimers Dement 2013 Mar;9(2):208-245 [FREE
Full text] [doi: 10.1016/j.jalz.2013.02.003] [Medline: 23507120]

4. Hebert LE, Weuve J, Scherr PA, Evans DA. Alzheimer disease in the United States (2010-2050) estimated using the 2010
census. Neurology 2013 May 07;80(19):1778-1783 [FREE Full text] [doi: 10.1212/WNL.0b013e31828726f5] [Medline:
23390181]

5. McKenzie G, Teri L, Pike K, LaFazia D, van Leynseele J. Reactions of assisted living staff to behavioral and psychological
symptoms of dementia. Geriatr Nurs 2012;33(2):96-104. [doi: 10.1016/j.gerinurse.2011.12.004] [Medline: 22321807]

6. Park-Lee E, Sengupta M, Harris-Kojetin D. Dementia special care units in residential care communities: United States,
2010. NCHS Data Brief 2013 Nov(134):1-8 [FREE Full text] [Medline: 24314070]

7. Zimmerman S, Sloane PD, Reed D. Dementia prevalence and care in assisted living. Health Aff (Millwood) 2014
Apr;33(4):658-666. [doi: 10.1377/hlthaff.2013.1255] [Medline: 24711328]

8. Wisconsin Department of Health Services. Finding and Choosing an Assisted Living Facility URL: https://www.
dhs.wisconsin.gov/guide/assisted-living.htm [accessed 2019-01-30] [WebCite Cache ID 75ovl8hpy]

9. Ishii S, Streim J, Saliba D. A conceptual framework for rejection of care behaviors: review of literature and analysis of role
of dementia severity. J Am Med Dir Assoc 2012 Jan;13(1):11-23.e1. [doi: 10.1016/j.jamda.2010.11.004] [Medline: 21450222]

10. Khachiyants N, Trinkle D, Son S, Kim KY. Sundown syndrome in persons with dementia: an update. Psychiatry Investig
2011 Dec;8(4):275-287 [FREE Full text] [doi: 10.4306/pi.2011.8.4.275] [Medline: 22216036]

11. Konno R, Kang H, Makimoto K. A best-evidence review of intervention studies for minimizing resistance-to-care behaviours
for older adults with dementia in nursing homes. J Adv Nurs 2014 Oct;70(10):2167-2180. [doi: 10.1111/jan.12432] [Medline:
24738712]

12. Spector A, Orrell M, Goyder J. A systematic review of staff training interventions to reduce the behavioural and psychological
symptoms of dementia. Ageing Res Rev 2013 Jan;12(1):354-364. [doi: 10.1016/j.arr.2012.06.005] [Medline: 22820151]

13. Landi F, Onder G, Cesari M, Barillaro C, Russo A, Bernabei R, Silver Network Home Care Study Group. Psychotropic
medications and risk for falls among community-dwelling frail older people: an observational study. J Gerontol A Biol Sci
Med Sci 2005 May;60(5):622-626. [doi: 10.1093/gerona/60.5.622] [Medline: 15972615]

14. Green RC, Schneider LS, Amato DA, Beelen AP, Wilcock G, Swabb EA, Tarenflurbil Phase 3 Study Group. Effect of
tarenflurbil on cognitive decline and activities of daily living in patients with mild Alzheimer disease: a randomized
controlled trial. J Am Med Assoc 2009 Dec 16;302(23):2557-2564 [FREE Full text] [doi: 10.1001/jama.2009.1866]
[Medline: 20009055]

15. Mittal V, Kurup L, Williamson D, Muralee S, Tampi RR. Risk of cerebrovascular adverse events and death in elderly
patients with dementia when treated with antipsychotic medications: a literature review of evidence. Am J Alzheimers Dis
Other Demen 2011 Feb;26(1):10-28. [doi: 10.1177/1533317510390351] [Medline: 21282274]

16. Centers for Medicare & Medicaid Services. Update Report on the National Partnership to Improve Dementia Care in Nursing
Homes URL: https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/
SC-Letter-16-28-Partnership-Update-Report.pdf [accessed 2018-12-15] [WebCite Cache ID 74h1uacQ8]

17. O'Neil ME, Freeman M, Christensen V, Telerant R, Addleman A, Kansagara D. VA Evidence-based Synthesis Program
Reports. 2011. A systematic evidence review of non-pharmacological interventions for behavioral symptoms of dementia
URL: https://www.hsrd.research.va.gov/publications/esp/dementia-nonpharm.pdf [accessed 2019-02-01] [WebCite Cache
ID 75rTxjBOr]

18. Mowrey C, Parikh PJ, Bharwani G, Bharwani M. Application of behavior-based ergonomics therapies to improve quality
of life and reduce medication usage for Alzheimer's/dementia residents. Am J Alzheimers Dis Other Demen 2013
Feb;28(1):35-41. [doi: 10.1177/1533317512467678] [Medline: 23196404]

19. Rokstad AM, Røsvik J, Kirkevold Ø, Selbaek G, Saltyte Benth J, Engedal K. The effect of person-centred dementia care
to prevent agitation and other neuropsychiatric symptoms and enhance quality of life in nursing home patients: a 10-month
randomized controlled trial. Dement Geriatr Cogn Disord 2013;36(5-6):340-353. [doi: 10.1159/000354366] [Medline:
24022375]

20. Ballard C, Corbett A. Agitation and aggression in people with Alzheimer's disease. Curr Opin Psychiatry 2013
May;26(3):252-259. [doi: 10.1097/YCO.0b013e32835f414b] [Medline: 23528917]

21. Ibrahim F, Knight S, Cramer R. Addressing the controversial use of antipsychotic drugs for behavioral and psychological
symptoms of dementia. J Pharm Technol 2012 Jan;28(1):3-9. [doi: 10.1177/875512251202800102]

22. Simmons-Stern NR, Deason RG, Brandler BJ, Frustace BS, O'Connor MK, Ally BA, et al. Music-based memory enhancement
in Alzheimer's disease: promise and limitations. Neuropsychologia 2012 Dec;50(14):3295-3303 [FREE Full text] [doi:
10.1016/j.neuropsychologia.2012.09.019] [Medline: 23000133]

JMIR Aging 2019 | vol. 2 | iss. 1 | e11599 | p. 10http://aging.jmir.org/2019/1/e11599/
(page number not for citation purposes)

Ford II et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.jalz.2014.02.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24818261&dopt=Abstract
http://europepmc.org/abstract/MED/23550670
http://dx.doi.org/10.1056/NEJMsa1204629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23550670&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1552-5260(13)00076-9
https://linkinghub.elsevier.com/retrieve/pii/S1552-5260(13)00076-9
http://dx.doi.org/10.1016/j.jalz.2013.02.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23507120&dopt=Abstract
http://europepmc.org/abstract/MED/23390181
http://dx.doi.org/10.1212/WNL.0b013e31828726f5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23390181&dopt=Abstract
http://dx.doi.org/10.1016/j.gerinurse.2011.12.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22321807&dopt=Abstract
https://www.cdc.gov/nchs/data/databriefs/db134.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24314070&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2013.1255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24711328&dopt=Abstract
https://www.dhs.wisconsin.gov/guide/assisted-living.htm
https://www.dhs.wisconsin.gov/guide/assisted-living.htm
http://www.webcitation.org/

                                            75ovl8hpy
http://dx.doi.org/10.1016/j.jamda.2010.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21450222&dopt=Abstract
http://psychiatryinvestigation.org/journal/view.php?doi=10.4306/pi.2011.8.4.275
http://dx.doi.org/10.4306/pi.2011.8.4.275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22216036&dopt=Abstract
http://dx.doi.org/10.1111/jan.12432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24738712&dopt=Abstract
http://dx.doi.org/10.1016/j.arr.2012.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22820151&dopt=Abstract
http://dx.doi.org/10.1093/gerona/60.5.622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15972615&dopt=Abstract
http://europepmc.org/abstract/MED/20009055
http://dx.doi.org/10.1001/jama.2009.1866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20009055&dopt=Abstract
http://dx.doi.org/10.1177/1533317510390351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21282274&dopt=Abstract
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/SC-Letter-16-28-Partnership-Update-Report.pdf
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/SC-Letter-16-28-Partnership-Update-Report.pdf
http://www.webcitation.org/

                                            74h1uacQ8
https://www.hsrd.research.va.gov/publications/esp/dementia-nonpharm.pdf
http://www.webcitation.org/

                                            75rTxjBOr
http://www.webcitation.org/

                                            75rTxjBOr
http://dx.doi.org/10.1177/1533317512467678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23196404&dopt=Abstract
http://dx.doi.org/10.1159/000354366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24022375&dopt=Abstract
http://dx.doi.org/10.1097/YCO.0b013e32835f414b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23528917&dopt=Abstract
http://dx.doi.org/10.1177/875512251202800102
http://europepmc.org/abstract/MED/23000133
http://dx.doi.org/10.1016/j.neuropsychologia.2012.09.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23000133&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Vink AC, Birks JS, Bruinsma MS, Scholten RJ. Music therapy for people with dementia. Cochrane Database Syst Rev
2004(3):CD003477. [doi: 10.1002/14651858.CD003477.pub2] [Medline: 15266489]

24. Choi AN, Lee MS, Cheong KJ, Lee JS. Effects of group music intervention on behavioral and psychological symptoms in
patients with dementia: a pilot-controlled trial. Int J Neurosci 2009;119(4):471-481. [doi: 10.1080/00207450802328136]
[Medline: 19229716]

25. Cooke ML, Moyle W, Shum DH, Harrison SD, Murfield JE. A randomized controlled trial exploring the effect of music
on agitated behaviours and anxiety in older people with dementia. Aging Ment Health 2010 Nov;14(8):905-916. [doi:
10.1080/13607861003713190] [Medline: 20635236]

26. Ledger AJ, Baker FA. An investigation of long-term effects of group music therapy on agitation levels of people with
Alzheimer's Disease. Aging Ment Health 2007 May;11(3):330-338. [doi: 10.1080/13607860600963406] [Medline: 17558584]

27. Lin Y, Chu H, Yang CY, Chen CH, Chen SG, Chang HJ, et al. Effectiveness of group music intervention against agitated
behavior in elderly persons with dementia. Int J Geriatr Psychiatry 2011 Jul;26(7):670-678. [doi: 10.1002/gps.2580]
[Medline: 20672256]

28. Vink AC, Zuidersma M, Boersma F, de Jonge P, Zuidema SU, Slaets JP. The effect of music therapy compared with general
recreational activities in reducing agitation in people with dementia: a randomised controlled trial. Int J Geriatr Psychiatry
2013 Oct;28(10):1031-1038. [doi: 10.1002/gps.3924] [Medline: 23280604]

29. Guétin S, Portet F, Picot M, Pommié C, Messaoudi M, Djabelkir L, et al. Effect of music therapy on anxiety and depression
in patients with Alzheimer's type dementia: randomised, controlled study. Dement Geriatr Cogn Disord 2009;28(1):36-46.
[doi: 10.1159/000229024] [Medline: 19628939]

30. Lesta B, Petocz P. Familiar group singing: addressing mood and social behaviour of residents with dementia displaying
sundowning. Aust J Music Ther 2006;17:2-17
https://www.austmta.org.au/journal/article/familiar-group-singing-addressing-mood-and-social-behaviour-residents-dementia.

31. Raglio A, Bellelli G, Traficante D, Gianotti M, Ubezio M, Villani D, et al. Efficacy of music therapy in the treatment of
behavioral and psychiatric symptoms of dementia. Alzheimer Dis Assoc Disord 2008;22(2):158-162. [doi:
10.1097/WAD.0b013e3181630b6f] [Medline: 18525288]

32. Solé C, Mercadal-Brotons M, Galati A, De Castro M. Effects of group music therapy on quality of life, affect, and participation
in people with varying levels of dementia. J Music Ther 2014;51(1):103-125. [doi: 10.1093/jmt/thu003] [Medline: 25014925]

33. Sung HC, Chang AM. Use of preferred music to decrease agitated behaviours in older people with dementia: a review of
the literature. J Clin Nurs 2005 Oct;14(9):1133-1140. [doi: 10.1111/j.1365-2702.2005.01218.x] [Medline: 16164531]

34. Sung HC, Chang SM, Lee WL, Lee MS. The effects of group music with movement intervention on agitated behaviours
of institutionalized elders with dementia in Taiwan. Complement Ther Med 2006 Jun;14(2):113-119. [doi:
10.1016/j.ctim.2006.03.002] [Medline: 16765849]

35. Svansdottir HB, Snaedal J. Music therapy in moderate and severe dementia of Alzheimer's type: a case-control study. Int
Psychogeriatr 2006 Dec;18(4):613-621. [doi: 10.1017/S1041610206003206] [Medline: 16618375]

36. Vasionytė I, Madison G. Musical intervention for patients with dementia: a meta-analysis. J Clin Nurs 2013
May;22(9-10):1203-1216. [doi: 10.1111/jocn.12166] [Medline: 23574287]

37. Gerdner LA. Use of individualized music by trained staff and family: translating research into practice. J Gerontol Nurs
2005 Jun;31(6):22-30. [doi: 10.3928/0098-9134-20050601-08] [Medline: 16138527]

38. Ridder HM, Stige B, Qvale L, Gold C. Individual music therapy for agitation in dementia: an exploratory randomized
controlled trial. Aging Ment Health 2013;17(6):667-678 [FREE Full text] [doi: 10.1080/13607863.2013.790926] [Medline:
23621805]

39. Tuckett AG, Hodgkinson B, Rouillon L, Balil-Lozoya T, Parker D. What carers and family said about music therapy on
behaviours of older people with dementia in residential aged care. Int J Older People Nurs 2015 Jun;10(2):146-157 [FREE
Full text] [doi: 10.1111/opn.12071] [Medline: 25399513]

40. YouTube. (original) Man In Nursing Home Reacts To Hearing Music From His Era URL: https://youtu.be/fyZQf0p73QM/
[WebCite Cache ID 74h1x3ImA]

41. Wisconsin Department of Health Services. Music & Memory Program URL: https://www.dhs.wisconsin.gov/music-memory/
index.htm [accessed 2018-12-05] [WebCite Cache ID 74QVQtNcQ]

42. Rossato-Bennett M. Alive Inside. URL: http://www.aliveinside.us/ [accessed 2019-01-30] [WebCite Cache ID 75ozcjQfT]
43. Scheidt RJ, Bosch JV, Kivnick HQ, Scheidt RJ. The quickening art. Gerontologist 2013 Feb;53(1):175-177. [doi:

10.1093/geront/gns151] [Medline: 23213084]
44. Music & Memory. Frontiers of Music Therapy: How iPads are Transforming a Bronx Nursing Home URL: https:/

/musicandmemory.org/blog/2013/02/07/frontiers-of-music-therapy-how-ipads-are-transforming-a-bronx-nursing-home/
[accessed 2018-07-16] [WebCite Cache ID 70xKSgCxv]

45. Williams AP, Peckham A, Rudoler D, Tam T, Watkins J. Research & Evaluation Group. 2014. Evaluation of the Alzheimer
Society of Toronto iPod Project URL: https://alz.to/wp-content/uploads/2014/12/
IPod-Project-Evaluation-Final-Report-April-2-2014-FINAL-REV.pdf [accessed 2019-01-30] [WebCite Cache ID 75ozKp1yG]

46. New York City Health and Hospitals Corporations. Music and Memory Program at NYC Health + Hospitals’ Skilled
Nursing Facility Improves Quality Outcomes for Residents with Dementia URL: https://www.nychealthandhospitals.org/

JMIR Aging 2019 | vol. 2 | iss. 1 | e11599 | p. 11http://aging.jmir.org/2019/1/e11599/
(page number not for citation purposes)

Ford II et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.1002/14651858.CD003477.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15266489&dopt=Abstract
http://dx.doi.org/10.1080/00207450802328136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19229716&dopt=Abstract
http://dx.doi.org/10.1080/13607861003713190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20635236&dopt=Abstract
http://dx.doi.org/10.1080/13607860600963406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17558584&dopt=Abstract
http://dx.doi.org/10.1002/gps.2580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20672256&dopt=Abstract
http://dx.doi.org/10.1002/gps.3924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23280604&dopt=Abstract
http://dx.doi.org/10.1159/000229024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19628939&dopt=Abstract
http://dx.doi.org/10.1097/WAD.0b013e3181630b6f
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18525288&dopt=Abstract
http://dx.doi.org/10.1093/jmt/thu003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25014925&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2702.2005.01218.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16164531&dopt=Abstract
http://dx.doi.org/10.1016/j.ctim.2006.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16765849&dopt=Abstract
http://dx.doi.org/10.1017/S1041610206003206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16618375&dopt=Abstract
http://dx.doi.org/10.1111/jocn.12166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23574287&dopt=Abstract
http://dx.doi.org/10.3928/0098-9134-20050601-08
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16138527&dopt=Abstract
http://europepmc.org/abstract/MED/23621805
http://dx.doi.org/10.1080/13607863.2013.790926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23621805&dopt=Abstract
https://doi.org/10.1111/opn.12071
https://doi.org/10.1111/opn.12071
http://dx.doi.org/10.1111/opn.12071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25399513&dopt=Abstract
https://youtu.be/fyZQf0p73QM/
http://www.webcitation.org/

                                            74h1x3ImA
https://www.dhs.wisconsin.gov/music-memory/index.htm
https://www.dhs.wisconsin.gov/music-memory/index.htm
http://www.webcitation.org/

                                            74QVQtNcQ
http://www.aliveinside.us/
http://www.webcitation.org/

                                            75ozcjQfT
http://dx.doi.org/10.1093/geront/gns151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23213084&dopt=Abstract
https://musicandmemory.org/blog/2013/02/07/frontiers-of-music-therapy-how-ipads-are-transforming-a-bronx-nursing-home/
https://musicandmemory.org/blog/2013/02/07/frontiers-of-music-therapy-how-ipads-are-transforming-a-bronx-nursing-home/
http://www.webcitation.org/

                                            70xKSgCxv
https://alz.to/wp-content/uploads/2014/12/IPod-Project-Evaluation-Final-Report-April-2-2014-FINAL-REV.pdf
https://alz.to/wp-content/uploads/2014/12/IPod-Project-Evaluation-Final-Report-April-2-2014-FINAL-REV.pdf
http://www.webcitation.org/

                                            75ozKp1yG
https://www.nychealthandhospitals.org/pressrelease/music-and-memory-program-at-nyc-health-hospitals-skilled-nursing-facility-improves-quality-outcomes-for-residents-with-dementia/
http://www.w3.org/Style/XSL
http://www.renderx.com/


pressrelease/
music-and-memory-program-at-nyc-health-hospitals-skilled-nursing-facility-improves-quality-outcomes-for-residents-with-dementia/
[accessed 2018-12-05] [WebCite Cache ID 74QWW4exq]

47. Cohen D, Post SG, Lo A, Lombardo R, Pfeffer B. "Music & Memory" and improved swallowing in advanced dementia.
Dementia (London) 2018 Jan 01:1471301218769778 Epub ahead of print(forthcoming). [doi: 10.1177/1471301218769778]
[Medline: 29649909]

48. Thomas KS, Baier R, Kosar C, Ogarek J, Trepman A, Mor V. Individualized music program is associated with improved
outcomes for US nursing home residents with dementia. Am J Geriatr Psychiatry 2017 Sep;25(9):931-938 [FREE Full text]
[doi: 10.1016/j.jagp.2017.04.008] [Medline: 28483436]

49. Kulibert D, Ebert A, Preman S, McFadden SH. In-home use of personalized music for persons with dementia. Dementia
(London) 2018 Jan 01:1471301218763185 (forthcoming). [doi: 10.1177/1471301218763185] [Medline: 29534603]

50. Kwak J, Brondino M, Valuch K, Maeda H. University of Wisconsin. Evaluation of the Music and Memory Program among
Nursing Home Residents with Dementia Final Report to the Wisconsin Department of Health Services URL: https://www.
dhs.wisconsin.gov/publications/p01594.pdf [accessed 2019-01-30] [WebCite Cache ID 75oz7j3bz]

51. University of Wisconsin. Evaluation of Music and Memory Program URL: https://uwm.edu/catr/wp-content/uploads/sites/
44/2014/08/MusicMemoryWhitepaper_Final.pdf [accessed 2018-07-16] [WebCite Cache ID 70xKV8AK8]

52. Cabrera E, Sutcliffe C, Verbeek H, Saks K, Soto-Martin M, Meyer G, et al. Non-pharmacological interventions as a best
practice strategy in people with dementia living in nursing homes. A systematic review. Eur Geriatr Med 2015
Apr;6(2):134-150. [doi: 10.1016/j.eurger.2014.06.003]

53. McDermott O, Orrell M, Ridder HM. The importance of music for people with dementia: the perspectives of people with
dementia, family carers, staff and music therapists. Aging Ment Health 2014;18(6):706-716. [doi:
10.1080/13607863.2013.875124] [Medline: 24410398]

54. Coughlin D, Nordman-Oliveira SE, Schlaak M, Ford JH. Falls prevention process in assisted living communities. J Appl
Gerontol 2017 Dec 01:733464817748776 (forthcoming). [doi: 10.1177/0733464817748776] [Medline: 29258374]

55. The Spokesman-Review. Memory 2.0 Café uses tablet, smartphone technology to help those with memory loss URL: http:/
/www.spokesman.com/stories/2015/oct/19/memory-20-cafe-uses-tablet-smartphone-technology-t/ [accessed 2018-12-05]
[WebCite Cache ID 74QZ6KCiV]

56. Santa Cruz Sentinel. Scotts Valley workshop engaging memories in seniors URL: https://www.santacruzsentinel.com/2015/
05/18/scotts-valley-workshop-engaging-memories-in-seniors/[WebCite Cache ID 74WJkWHUu]

57. Rosen J, Burgio L, Kollar M, Cain M, Allison M, Fogleman M, et al. The Pittsburgh Agitation Scale: a user-friendly
instrument for rating agitation in dementia patients. Am J Geriatr Psychiatry 1994;2(1):52-59. [doi:
10.1097/00019442-199400210-00008] [Medline: 28531073]

58. Weiner MF, Martin-Cook K, Svetlik DA, Saine K, Foster B, Fontaine CS. The quality of life in late-stage dementia
(QUALID) scale. J Am Med Dir Assoc 2000;1(3):114-116. [Medline: 12818023]

59. Garre-Olmo J, López-Pousa S, Turon-Estrada A, Juvinyà D, Ballester D, Vilalta-Franch J. Environmental determinants of
quality of life in nursing home residents with severe dementia. J Am Geriatr Soc 2012 Jul;60(7):1230-1236. [doi:
10.1111/j.1532-5415.2012.04040.x] [Medline: 22702541]

60. Givens JL, Kiely DK, Carey K, Mitchell SL. Healthcare proxies of nursing home residents with advanced dementia:
decisions they confront and their satisfaction with decision-making. J Am Geriatr Soc 2009 Jul;57(7):1149-1155 [FREE
Full text] [doi: 10.1111/j.1532-5415.2009.02304.x] [Medline: 19486200]

61. Herrmann N, O'Regan J, Ruthirakuhan M, Kiss A, Eryavec G, Williams E, et al. A randomized placebo-controlled
discontinuation study of cholinesterase inhibitors in institutionalized patients with moderate to severe Alzheimer disease.
J Am Med Dir Assoc 2016 Feb;17(2):142-147 [FREE Full text] [doi: 10.1016/j.jamda.2015.08.019] [Medline: 26482056]

62. Mjørud M, Røsvik J, Rokstad AM, Kirkevold M, Engedal K. Variables associated with change in quality of life among
persons with dementia in nursing homes: a 10 months follow-up study. PLoS One 2014;9(12):e115248 [FREE Full text]
[doi: 10.1371/journal.pone.0115248] [Medline: 25521336]

63. Benhabib H, Lanctôt KL, Eryavec GM, Li A, Herrmann N. Responsiveness of the QUALID to improved neuropsychiatric
symptoms in patients with Alzheimer's disease. Can Geriatr J 2013;16(4):180-185 [FREE Full text] [doi: 10.5770/cgj.16.78]
[Medline: 24278094]

64. Jøranson N, Pedersen I, Rokstad AM, Ihlebaek C. Change in quality of life in older people with dementia participating in
Paro-activity: a cluster-randomized controlled trial. J Adv Nurs 2016 Dec;72(12):3020-3033. [doi: 10.1111/jan.13076]
[Medline: 27434512]

65. van de Ven-Vakhteeva J, Bor H, Wetzels RB, Koopmans RT, Zuidema SU. The impact of antipsychotics and neuropsychiatric
symptoms on the quality of life of people with dementia living in nursing homes. Int J Geriatr Psychiatry 2013
May;28(5):530-538. [doi: 10.1002/gps.3858] [Medline: 22886912]

66. Barca ML, Engedal K, Laks J, Selbæk G. Quality of life among elderly patients with dementia in institutions. Dement
Geriatr Cogn Disord 2011;31(6):435-442. [doi: 10.1159/000328969] [Medline: 21757909]

JMIR Aging 2019 | vol. 2 | iss. 1 | e11599 | p. 12http://aging.jmir.org/2019/1/e11599/
(page number not for citation purposes)

Ford II et alJMIR AGING

XSL•FO
RenderX

https://www.nychealthandhospitals.org/pressrelease/music-and-memory-program-at-nyc-health-hospitals-skilled-nursing-facility-improves-quality-outcomes-for-residents-with-dementia/
https://www.nychealthandhospitals.org/pressrelease/music-and-memory-program-at-nyc-health-hospitals-skilled-nursing-facility-improves-quality-outcomes-for-residents-with-dementia/
http://www.webcitation.org/

                                            74QWW4exq
http://dx.doi.org/10.1177/1471301218769778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29649909&dopt=Abstract
http://europepmc.org/abstract/MED/28483436
http://dx.doi.org/10.1016/j.jagp.2017.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28483436&dopt=Abstract
http://dx.doi.org/10.1177/1471301218763185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29534603&dopt=Abstract
https://www.dhs.wisconsin.gov/publications/p01594.pdf
https://www.dhs.wisconsin.gov/publications/p01594.pdf
http://www.webcitation.org/

                                            75oz7j3bz
https://uwm.edu/catr/wp-content/uploads/sites/44/2014/08/MusicMemoryWhitepaper_Final.pdf
https://uwm.edu/catr/wp-content/uploads/sites/44/2014/08/MusicMemoryWhitepaper_Final.pdf
http://www.webcitation.org/

                                            70xKV8AK8
http://dx.doi.org/10.1016/j.eurger.2014.06.003
http://dx.doi.org/10.1080/13607863.2013.875124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24410398&dopt=Abstract
http://dx.doi.org/10.1177/0733464817748776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29258374&dopt=Abstract
http://www.spokesman.com/stories/2015/oct/19/memory-20-cafe-uses-tablet-smartphone-technology-t/
http://www.spokesman.com/stories/2015/oct/19/memory-20-cafe-uses-tablet-smartphone-technology-t/
http://www.webcitation.org/

                                            74QZ6KCiV
https://www.santacruzsentinel.com/2015/05/18/scotts-valley-workshop-engaging-memories-in-seniors/
https://www.santacruzsentinel.com/2015/05/18/scotts-valley-workshop-engaging-memories-in-seniors/
http://www.webcitation.org/

                                            74WJkWHUu
http://dx.doi.org/10.1097/00019442-199400210-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28531073&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12818023&dopt=Abstract
http://dx.doi.org/10.1111/j.1532-5415.2012.04040.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22702541&dopt=Abstract
http://europepmc.org/abstract/MED/19486200
http://europepmc.org/abstract/MED/19486200
http://dx.doi.org/10.1111/j.1532-5415.2009.02304.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19486200&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1525-8610(15)00558-7
http://dx.doi.org/10.1016/j.jamda.2015.08.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26482056&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0115248
http://dx.doi.org/10.1371/journal.pone.0115248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25521336&dopt=Abstract
http://europepmc.org/abstract/MED/24278094
http://dx.doi.org/10.5770/cgj.16.78
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24278094&dopt=Abstract
http://dx.doi.org/10.1111/jan.13076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27434512&dopt=Abstract
http://dx.doi.org/10.1002/gps.3858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22886912&dopt=Abstract
http://dx.doi.org/10.1159/000328969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21757909&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
ADRD: Alzheimer disease or related dementia
ALC: assisted living community
ANOVA: analysis of variance
BPSD: behavioral and psychological symptoms of dementia
DHS: Department of Health Services
NH: nursing home
PAS: Pittsburgh Agitation Scale
PMATE: personalized music and tablet engagement
PRN: pro re nata
QOL: quality of life
QUALID: Quality of Life in Late Stage Dementia
WCCEAL: Wisconsin Coalition for Collaborative Excellence in Assisted Living
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