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Abstract

While non-pharmacological interventions could positively impact mood and behaviors of nursing-home residents
who are living with dementia, some facilities are more willing to adopt such interventions than others. This study
investigated the characteristics of Medicaid-funded nursing facilities that were associated with their willingness
to implement a non-pharmacological intervention, personalized music. Using the publicly-available dataset (aka
LTCfocus) from Brown University, this study examined characteristics of nursing homes in Virginia that have
implemented or are in the process of implementing a personalized music intervention (n=59) and that have decided
not to implement it (n=216). The findings indicate that nursing facilities with a higher proportion of long-term
residents are more likely to implement the intervention. The findings can inform future research recruitment
strategies. In addition, a greater understanding of the use of non-pharmacological interventions in relation to the
characteristics of nursing facilities offers insight to policymakers and public health officials regarding resource
allocations to facilities.
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Introduction rarely used in intervention research for ethical or prag-
matic reasons (Larzelere et al., 2004). More complica-
tions ensue when a research design involves two levels
of analyses: nursing facilities and nursing facility resi-
dents (Bifulco, 2002). Although evaluators may design
a study with nursing facility residents as the unit of
analysis and randomly assign residents to the interven-
tion and control groups within a facility, it may be
impractical and unethical to recruit some nursing facili-
ties as part of the control group without giving any treat-
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Recruiting nursing facilities to participate in research is
challenging even when research offers an easy to imple-
ment, non-pharmacological intervention (NPI) that
could positively impact residents’ mood and behaviors.
The use of NPIs has been encouraged as an alternative
to antipsychotic medications to treat some challenging
symptoms experienced by nursing facility residents liv-
ing with dementia (Alvarez-Jiménez et al., 2008; Thara
etal., 2019). Some nursing facilities, however, are more
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The personalized music intervention project utilizing
the Music & Memory® program (Music & Memory,
2022) that is discussed as the NPI in this paper is an
example of this two-level type of research design, which
attempts to randomly select nursing facilities and ran-
domly select resident participants within facilities. Self-
selection bias may affect the facility’s willingness to
participate in this type of research study. This paper
investigates the characteristics of nursing facilities that
are associated with staff willingness to implement the
personalized music intervention for residents living with
dementia and distinguishes between nursing facilities
that opted for this music program NPI and those that
decided not to participate in the intervention project.

NPIs as Culture Change

Nursing facilities are an essential component of contem-
porary long-term care systems. In the United States, the
nursing facility industry includes more than 15,000 pub-
lic (7%), nonprofit (28%), and for-profit (65%) organi-
zations (Martin et al., 2021). The U.S. government spent
$172.2 billion on public programs at nursing facilities
and continuing care retirement communities in 2019
(Martin et al., 2021). Medicaid and Medicare programs
are the major revenue source for those nursing facilities
even though most nursing facilities are for-profit (Kaiser
Family Foundation, 2017; Martin et al., 2021). Typically,
Medicare covers short-term, post-acute care residents
and Medicaid covers long-term residents (Grabowski &
Mor, 2020). These public programs typically require the
funded organizations to comply with complex regula-
tory and reimbursement regimes (e.g., licensure, certifi-
cation, inspections or sanctions) which can inhibit the
nursing facilities initial response to environmental
change (Song et al., 2020). The long-term care industry
is further constrained by issues including low wages,
limited or no health benefits, heavy workloads, high
turnover rates, and job dissatisfaction, leading to dis-
parities in quality of care (Chisholm et al., 2018;
Deutschman, 2005).

Given the challenges that nursing facilities encoun-
ter, a fundamental cultural change that systematically
addresses such constraints is likely needed to achieve
sustained quality of care (Miller et al., 2018). The “cul-
ture change” movement is an effort to alleviate those
constraints and improve both quality of care and quality
of life (Koren, 2010). The movement seeks to funda-
mentally transform nursing facilities from institution-
based organizations to person-centered homes and
empower staff to enable inclusion and involvement of
family and community (Koren, 2010). An ideal facility
features the following characteristics: resident direction,
homelike atmosphere, close relationships, staff empow-
erment, collaborative decision making, and quality-
improvement processes (Koren, 2010). Of those
characteristics, resident direction (encouraging residents

to make their own choices), close relationships (among
staff, family, residents, and community members) and
homelike atmosphere (shifting from an institution-like
environment to a home-like environment) are frequently
studied by researchers (Shier et al., 2014). Several nurs-
ing facilities that incorporate systemic culture change
include Green House, Wellspring, Planetree, and the
Eden Alternative which have implemented NPI pro-
grams (Grabowski et al., 2014). Person-centered NPIs,
including those involving music, sensory stimulation,
simulated presence, validation therapies, and exercise,
have been shown to effectively improve or maintain
quality of living or reduce emotional or cognition disor-
ders among nursing facility residents (Meyer & O’Keefe,
2020). Therefore, the implementation of NPIs is criti-
cally important for nursing facilities.

Determinants of Willingness to Implement
NPIs

Prior studies indicate that nursing facilities with certain
characteristics exhibit disproportional motivation to
implement NPIs to facilitate organizational change. For
example, not-for-profit, large, or faith-based nursing
facilities are more likely to implement NPIs than for-
profit and small nursing facilities (Grabowski et al.,
2014). Nursing facilities with a special care unit (SCU)
of some type, fewer Medicaid residents, or higher share
of private-pay residents are also more willing to partici-
pate in mission-driven programs (Grabowski et al.,
2014). Whereas, nursing facilities that serve predomi-
nantly Medicaid residents have limited resources such
as fewer nurses, lower occupancy rates, and more
health-related deficiencies (Alvarez-Jiménez et al.,
2008), which limits their ability to participate in NPIs
(Grabowski et al., 2014; Mor et al., 2004). At the state
policy level, studies suggest that more generous policy-
based incentives are associated with increased NPI
implementation such as state reimbursement reform or
pay-for-performance (Chisholm et al., 2018; Miller,
Cohen, et al., 2014; Miller, Looze, et al., 2014). For
example, nursing facilities in Kansas that participated in
the first year of a Medicaid pay-for-performance pro-
gram, PEAK 2.0, were not-for-profit, were part of con-
tinuing care retirement communities, and had higher
occupancy rates and greater quality of care (Hermer
et al., 2018).

In short, there is a gap in the literature establishing the
specific nursing facility characteristic(s) that lead to or
limit the adoption of NPIs, specifically a personalized
music intervention. This present study aims to bridge the
gap by examining characteristics of nursing facilities that
are associated with their staff’s willingness to implement
a personalized music intervention for residents living
with dementia, and also to distinguish between nursing
facilities that opted for the personalized music NPI and
those that decided not to participate in the music project.
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Methods
Sample

This study examines uptake of a personalized music
intervention program by nursing facilities funded by
Medicaid in Virginia. The personalized music interven-
tion program aims to help participating residents cus-
tomize their own music playlists, including favorite
songs, artists, and music, and listen to the personalized
music for 30min at least twice a week for 4weeks.
Nursing facility recruitment for the program included
random selection of 50% of Medicaid-funded facilities
in Virginia. These facilities were invited to participate in
an NPI program, but some declined to participate and
others never responded to recruitment efforts. The
recruitment strategy then shifted from complete ran-
domization to an attempt to contact and recruit every
Medicaid funded facility in Virginia. Those facilities
that agreed to participate became part of the study, thus
perpetuating self-selection bias.

The present paper compares characteristics of
Medicaid-funded nursing facilities in Virginia where
staff have implemented or are implementing a personal-
ized music intervention (n=59) to those where staff
declined or showed no interest in such an intervention
after we left recruitment messages or sent emails
(n=216). On average, the participating nursing facilities
have 117 beds (SD=50), and the non-participating nurs-
ing facilities have 112 beds (SD=57), with no statisti-
cally significant difference between the two groups. The
sample facilities are similar in size to the overall Virginia
nursing facility profile (N=275) with an average of 113
beds (SD=56).

Data

Data for facility characteristics were obtained from the
Brown School of Public Health’s “Long-Term Care:
Facts on Care in the U.S.” (aka LTCfocus) website
(Brown University, n.d.). The latest version of the
LTCfocus data is 2018. LTCfocus gathered data from a
variety of primary and secondary sources, including the
Minimum Data Set (MDS), the Online Survey
Certification and Reporting (OSCAR) system, the
Certification and Survey Provider Enhanced Reporting
(CASPER) system, and state policy surveys. Only
Medicare- and Medicaid-certified nursing facilities are
included in the dataset. The dataset arranges variables
across six categories: Acuity, Facility, Facility
Identification, Quality, Residents, and Staffing. The vari-
ables selected for analysis are relevant to facility type
(e.g., presence of Alzheimer’s disease special unit,
whether or not facility is for-profit), facility staffing (e.g.,
licensed practical nurse hours per resident day, certified
nursing assistant hours per resident day), quality (e.g.,
risk-adjusted successful discharge rates to community
within 100 days, proportion of long-stay residents with

daily pain), and residents (e.g., proportion of all admis-
sions during the calendar year that were from the com-
munity). Table 1 summarizes the 26 variables used in this
study.

All statistical analyses were performed using Stata/MP
14.0. Chi-Square Test of Independence were conducted
for categorical variables and an independent samples
t-test for continuous variables. The distributions of each
variable of the Virginia nursing facility population, the
participating nursing facilities, and the non-participating
nursing facilities are available upon request.

Results

Comparison of Participants and
Non-Participants

Comparisons of participating and non-participating
nursing facilities showed statistically significant differ-
ences. Participating facilities are more likely to have
lower rehospitalization rates within 30 days (adj_
rehosprate) (p=.046), lower successful discharge rates
to community within 100 days (adj successfuldc)
(p=.017), the presence of an Alzheimer’s disease spe-
cial care unit (alzunit) (p=.010 <.05), the presence of a
special care unit (anyunit) (p=.022), a lower number of
licensed practical nurse (LPN) hours per resident day
(Ipnhrppd) (p=.028), a higher rate of occupied beds
(ocepct) (p=.020), and a lower proportion of facility
residents whose primary support is Medicare (paym-
care) (p=.046), as compared to non-participating nurs-
ing facilities (see Table 2). For the rest of the variables,
statistical significance was not observed.

Sample Representativeness

Table 2 (population vs. participants) illustrates that,
compared to the general Virginia nursing facility popu-
lation, participating nursing facilities are underrepre-
sented in admission rates (adm_bed) (population=2.88
vs. participating nursing facilities=2.36, p=.030),
licensed practical nurse (LPN) hours per resident day
(Ipnhrppd) (p=.000), proportion of facility residents
whose primary support is Medicare (paymcare)
(p=.015), and proportion of facility residents who were
restrained (restrain) (p=.000). The participating nursing
facilities are over-represented in having an Alzheimer’s
disease special care unit (alzunit) (p=.022), having any
special care unit (anyunit) (p=.043), and occupied beds
rates (occpct) (p=.010). For the rest of the variables,
statistical significance was not observed.

Discussion

A personalized music intervention can promote nursing
facilities’ culture change as it is a person-centered NPI
that is expected to reduce the effects of emotional or
cognition disorders among nursing facility residents and
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Table I. Variable Definition.

Category Variable Scale Definition

Quality adj_rehosprate continuous Risk-adjusted rehospitalization rates within 30 days

Quality adj_successfuldc continuous Risk-adjusted successful discharge rates to community
within 100 days

Facility adm_bed continuous Number of admissions divided by total number of beds

Acuity agg cmi_mds3 continuous The average Resource Utilization Group Nursing Case
Mix Index (a measure of the relative intensity of care
of different nursing home populations) for all residents
admitted during the calendar year (MDS 3.0)

Residents agg_comm Proportion of all admissions during the calendar year that
were from the community

Facility alzunit binary Indicates whether or not facility has an Alzheimer’s
disease Special Care Unit (SCU)

Staffing anymdex binary Indicates whether or not facility has a physician extender,
meaning a nurse practitioner or physician’s assistant

Facility anyunit binary Indicates whether or not facility has any Special Care Unit
(SCU) (excluding Ventilator Units)

Facility avg_dailycensus continuous Average Daily Census

Staffing cnahrppd continuous Certified Nursing Assistant (CNA) hours per resident
day; For county and state this is the average CNA
HPRD among all facilities

Facility hospbase binary Indicates whether or not facility is hospital-based

Staffing Ipnhrppd continuous Number of Licensed Practical Nurse (LPN) hours per
resident day

Facility multifac binary Indicates whether or not facility is part of a chain

Quality NHCADL_mds3 continuous Proportion of long-stay residents with ADL decline (MDS
3.0

Quality NHCpain_mds3 continuous Proportion of long-stay residents with daily pain (MDS
3.0

Quality NHCpu_mds3 continuous Proportion of high-risk long-stay residents with pressure
ulcers (MDS 3.0)

Facility obs_medianlos continuous Median Length of Stay

Quality obs_rehosprate continuous Observed rehospitalization rates within 30 days

Quality obs_successfuldc continuous Observed successful discharge rates to community within
100 days

Facility occpct continuous Number of occupied beds in facility divided by the total
number of beds

Facility paymcaid continuous Proportion of facility residents whose primary support is
Medicaid

Facility paymcare continuous Proportion of facility residents whose primary support is
Medicare

Facility profit binary Indicates whether or not the facility is for-profit

Quality restrain continuous Proportion of facility residents who were restrained

Staffing rn2nrs continuous Ratio of number of RN FTEs divided by number of RN
FTEs plus LPN FTEs

Facility totbeds continuous Number of beds as reported on the annual OSCAR/

CASPER (imputed from previous year if missing or
implausible)

improve the quality of their lives (Meyer & O’Keefe,
2020). Being able to identify which facilities are more
likely to be willing to or reluctant to adopt such an NPI
would help strategize an approach to encourage them to
implement NPIs. The study examined the characteristics
of nursing facilities that are associated with staff will-
ingness to use the personalized music intervention for
residents living with dementia.

The findings indicate that facility staff willingness to
implement a personalized music intervention is less
about facility staffing and more about the facility itself
and the quality of that facility. The only significant staft-
ing variable shown in the study was the number of LPN
hours per resident, per day (lpnhrppd). The facilities
willing to implement the personalized music interven-
tion program had fewer LPN hours per resident, per day
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Table 2. Statistical Analysis.

Population (Avg/ Participants (Avg/ Non-participants

p-Value p-Value

Population vs. Participants vs.

Variable Pct) Pct) (Avg/Pct) participants Non-participants
adj_rehosprate 0.16 0.15 0.17 1269 .0456 <.05
adj_successfuldc 0.73 0.70 0.74 .0696 .0172<.05
adm_bed 2.88 2.36 3.03 .0306 <.05 .0569
agg cmi_mds3 1.31 1.32 1.31 7373 8218
agg comm 9.28 10.24 9.03 4862 .5523
alzunit 0.10 0.19 0.07 .0227 <.05 .0100<.05
anymdex 0.54 0.53 0.55 .8005 .7760
anyunit 0.11 0.19 0.08 .0428 <.05 .0220<.05
avg_dailycensus 99.55 102.67 98.68 .5868 .5608
cnahrppd 1.62 1.70 1.60 .7881 .6642
hospbase 0.04 0.00 0.05 1169 .0770
Ipnhrppd 1.04 0.91 1.08 .0006 <.05 .0276 <.05
multifac 0.73 0.75 0.73 .8453 .8260
NHCADL_mds3 15.02 14.14 15.27 .3234 .3029
NHCpain_mds3 7.56 6.81 7.78 4485 4131
NHCpu_mds3 7.53 7.13 7.65 4144 4333
obs_medianlos 31.25 33.36 30.65 4287 318l
obs_rehosprate 0.17 0.16 0.17 A713 .1280
obs_successfuldc 0.62 0.58 0.63 .1058 .0573
ocepct 86.19 89.03 85.38 .0100<.05 .0196 <.05
paymcaid 56.73 62.10 55.21 .0629 .0829
paymcare 18.10 14.39 19.16 .0153<.05 .0464 <.05
profit 0.71 0.76 0.69 .3645 .3060
restrain 0.98 0.27 1.19 .0000 <.05 .3939
rn2nrs 0.27 0.26 0.27 .8507 8424
totbeds 112.81 116.77 111.69 .5557 .5470

in comparison both to facilities that declined the music
intervention program and the general Virginia nursing
facility population, though there was not a difference
between Certified Nursing Assistant (CNA) hours per
resident, per day. These results are aligned with results
from Deutschman (2005) and Chisholm et al. (2018) in
that the constraints of Medicaid and Medicare programs
within facilities can result in heavy workloads for staff.
Similarly, our findings indicate that the facilities partici-
pating in the music study had lower rates of residents who
are supported by Medicare (paymcare) in comparison to
both non-participating facilities and the general Virginia
nursing facility population, which indicates that facilities
that were more open to adopt NPIs have more long-term
residents. There was not a significant difference between
groups in Medicaid resident rates (paymcaid).

Other significant variables describing the facility
itself indicated that facilities that implemented our
music program had fewer average admissions (adm
bed) compared to the total Virginia facilities (with this
effect trending in significance in comparison to facilities
declining to participate in our music program). Our par-
ticipating facilities also had more Alzheimer’s disease
SCUs (alzunit) and SCUs in general (anyunit) in com-
parison to both non-participating facilities and Virginia

facilities overall. Findings from Grabowski et al. (2014)
were similar to our findings in that facilities having
some type of SCU are more willing to participate in vol-
untary programs. Lastly, our music program facilities
had higher occupancy rates in comparison to both non-
participating facilities and Virginia facilities overall.
While this finding might appear counterintuitive, higher
occupancy rates generally indicate that a facility has
greater resources and higher quality of care (Grabowski
et al., 2014; Hermer et al., 2018; Mor et al., 2004).
Regarding the quality-related variables, our partici-
pating facilities had lower rehospitalization rates (adj
rehosprate), and lower successful discharge rates
meaning more long-term stays (adj successfuldc) in
comparison to non-participating facilities, with the latter
variable only trending in significance in comparison to
Virginia nursing facilities. Our facilities had lower
restraint rates (restrain) in comparison to Virginia facili-
ties overall. Interest in the intervention among staff at a
facility with a lower restraint rate might be associated
with a culture of respecting residents’ autonomy and
dignity, which is consistent with the personalized music
intervention’s goal of person-centered care. Overall, it is
important to note that our music program did not cause
a change in these facility qualities. Rather, these quali-
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ties provided a facility environment that was more con-
ducive to adding our music program.

The presence of an Alzheimer’s disease unit, lower
LPN staffing, and higher bed occupancy rates suggest a
busy work environment. In such settings, a personal-
ized music intervention might be perceived as a useful
tool to adopt given its wide and effective use among
people with dementia and its reported efficacy in
improving residents’ mood and behaviors. Because
Medicare does not cover long-term care stays, having
fewer Medicare-supported residents may be associated
with having more residents with chronic conditions
who are more likely to benefit from this type of inter-
vention. Medicare residents are often in the facility for
rehabilitation purposes and facility staff may not see
them as the best candidates for a personalized music
intervention. While these findings shed light on the
characteristics of nursing facilities most likely to par-
ticipate in a specific NPI, a music program, these find-
ings can also inform future recruitment efforts to reach
facilities that were not previously interested in NPIs.
One important detail to consider, however, is that
resource limitations encountered by these facilities
remain a core obstacle to the addition of NPIs.

There are policy implications associated with this
study. Previous studies show that more resources in the
form of generous policy-based incentives are associated
with increased NPI implementation (Chisholm et al.,
2018; Miller, Cohen, et al., 2014; Miller, Looze, et al.,
2014). If a substantial reason why some facilities avoid
NPIs is related to complex regulatory and reimburse-
ment regimes of federal and state-wide public programs
at their facility, then an important future direction would
be to communicate the numerous findings regarding the
efficacy and benefits of NPIs to state and federal law-
makers and/or public health officials, with the goal of
building funding for NPI adoption into these public pro-
grams. Doing so would create an atmosphere where
facilities may feel more comfortable adjusting their
facility environment for NPIs, without the threat of reg-
ulatory sanctions. While facility staff may be intrinsi-
cally interested in NPIs, the lack of comfort at the
organizational-level within facilities is not conducive to
staff motivations and interest in NPI implementation.

There are a few limitations that should be noted.
First, this study focused on nursing facilities in Virginia.
Although there are federal nursing home regulations,
there may be variations in rules, incentives, and waivers
across states, thus requiring caution when applying the
study findings to nursing facilities outside Virginia.
Second, the findings are based on nursing facilities
responses to our recruitment for a specific NPL, a per-
sonalized music intervention. Their responses might
have been different for different types of NPIs.
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