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Abstract

Objectives: To investigate trends in racial/ethnic differences in nursing home (NH) residents’
quality of life (QoL) and assess these patterns within and between facilities.

Method: Data include resident-reported QoL surveys (/7= 60,093), the Minimum Data Set,

and facility-level characteristics (7= 376 facilities) for Minnesota. Hierarchical linear models
were estimated to identify differences in QoL by resident race/ethnicity and facility racial/ethnic
minority composition for 2011-2015.

Results: White residents in low-proportion racial/ethnic minority facilities reported higher QoL
than both minority and white residents in high-proportion minority facilities. While the year-to-
year differences were not statistically significant, the point estimates for white—minority disparity
widened over time.

Discussion: Racial/ethnic differences in QoL are persistent and may be widening over time.
The QoL disparity reported by minority residents and all residents in high-proportion minority
facilities underscores the importance of examining NH structural characteristics and practices to
ultimately achieve the goal of optimal, person-centered care in NHs.

Introduction

Nursing homes (NHSs) are integral in the provision of long-term care for a growing

population of older adults with complex health needs. The quality of services provided
by NHs has been a consistent topic of concern for consumers, governmental agencies,
and researchers. Major efforts at the federal and state levels have attempted to improve
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NH quality through initiatives such as public reporting of quality, pay-for-performance
programs, and minimum nursing staff-level requirements (Bowblis, 2011; Unroe et al.,
2018). The majority of these efforts have focused on improving quality of care (QoC), which
refers to clinical care processes and outcomes (Cai et al., 2011; Castle & Ferguson, 2010;
Hefele et al., 2017). Yet, quality of life (QoL) is a valuable aspect of NH quality and is
different from QoC. QoL captures the person-reported aspects of resident well-being and
experience of care in NHs and is an essential component in promoting person-centered care
(Kane et al., 2003). Moreover, the Centers for Medicare and Medicaid Services (CMS) has
increased focus on QoL by making regulatory changes which mandate person-centered care
in NHs (42 C.F.R. § 483.24, 2016).

At the same time, as this increasing focus on QoL, another trend in the United States is
the changing demographics and steady growth in the number of racially and ethnically
diverse residents in NHs. Between 1999 and 2008, the number of older Hispanic, Asian,
and black residents living in NHs grew by 54.9%, 54.1%, and 10.8%, respectively, while
the number of white residents declined 10.2% (Feng et al., 2011). Complicating this growth
are the findings that racial/ethnic minority residents (henceforth, “minority residents”) are
more likely to be in NHs that are more reliant on Medicaid funding, have lower staffing
levels, have more deficiencies in care, and that are more likely to be terminated from the
Medicaid program (Mor et al., 2004; Smith et al., 2008). These are all factors associated
with relatively worse QoC, and this combination of individual and facility characteristics
has led to concerns that this growth in racial/ethnic minority NH residents could intensify
already existing racial/ethnic disparities in NH QoC and QoL (Sharma et al., 2019).

Despite the shift in racial/ethnic minority compositions in NHs, there is a scarcity of
studies examining the role of race and ethnicity for NH quality. The few existing studies

on disparities in NH quality have focused on QoC (Castle & Ferguson, 2010), examining
clinical and care process outcomes, and found that minority residents tend to have lower
QoC than their non-Hispanic white counterparts (Hefele et al., 2017). Research on QoL

is even more limited. For example a study examining facility-level disparities found that
there is a positive association between NH deficiencies for QoL domains and minority
resident composition (Campbell et al., 2016; Shippee et al., 2016). Another study using
resident-reported QoL data found that while minority residents consistently reported lower
QoL compared to their white counterparts, NHs with a high proportion of minority residents
were more likely to report lower QoL even after controlling for case mix and facility
structural and organizational characteristics (Shippee et al., 2016). Although almost all this
work uses cross-sectional data, the findings highlight the need to examine the interaction of
individual and contextual factors in shaping the racial/ethnic differences in QoL over time.

To further advance our understanding and insight into possible mechanisms for disparities
in QoL in NHs, this study uses multiple years of data (2011-2015) to build a longitudinal
dataset to examine racial/ethnic differences in QoL over time using a validated measure of
resident-reported QoL. In doing so, we are able to document whether QoL trends worsen,
increase, or remain persistent for residents of diverse racial/ethnic backgrounds. We also
further advance the work on racial/ethnic disparities in QoL by measuring change in QoL
over time within facilities via each resident’s racial/ethnic status versus between facilities
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via a measure for an NH’s racial/ethnic composition and testing the role of the interaction of
the two.

Structural Resources, Social Context, and Stages of Addressing Health

Disparities

This study draws on the cumulative inequality (Cl) theory (Ferraro & Shippee, 2009)

and social ecological theory (Stokols, 1992) to better understand the role of race/ethnicity
for QoL at both individual and structural levels. The CI theory posits that inequality is
structurally generated, and these stratified structures lead to diverse trajectories over the
life course. Building on this concept (Ferraro & Shippee, 2009), we hypothesize that racial/
ethnic disparities in NH QoL may result from disparate accumulated risks and available
resources between older adults of different racial/ethnical groups. The accumulated risks
of minority older adults are reflected by lower socioeconomic status and poorer health
status which further impact the accessibility of long-term care, their choices of long-term
care options, and a variety of health outcomes. Empirical evidence shows that, indeed,
individual differences in physical and cognitive function help explain some of the disparity
in QoL among NH residents (Shippee et al., 2016). The CI theory further explains that
disadvantage increases exposure to risk, but advantage leads to opportunity. Resources such
as higher level of education and higher income can provide for different choices of NHs to
white residents, while minority residents are exposed to more health risks in selecting less
desirable facilities (Ferraro & Shippee, 2009).

The social ecological theory explains how contextual factors, such as cultural,
organizational, physical, environmental, and community factors, may influence individual
well-being (McLaren & Hawe, 2005; Stokols, 1992; Taplin et al., 2012). Empirical research
has indicated contextual factors, such as activity staff level, minority composition, and
number of private rooms, are associated with QoL scores (Shippee et al., 2016). However,
no study has investigated the interaction between individual and context factors and its
influence on disparities in QoL for NH residents. The social ecological theory is useful here
because it not only pinpoints the importance of context factors in individual’s well-being
but also delineates interrelations between individuals and their environment (particularly the
psychosocial or cultural aspect of the environment) in shaping their well-being (McLaren

& Hawe, 2005; Stokols, 1992). In this regard, we hypothesized that while resident’s
individual minority racial/ethnic identity and percent racial/ethnic minority composition are
independently associated with lower QoL, the interaction of these two factors will have

a significant association with QoL on its own (e.g. minority residents in high-proportion
minority NHs vs. lower proportion minority NHs). This hypothesis is based on research
which shows that there may be a benefit for residents to live in an NH with others of
similar cultural background due to shared cultural preferences and values (Petrov & Arnold,
2000; Runci, Redman, et al. 2005). In addition, the social ecological view also pertains

to the influence of broader contextual factors such as political or societal environment on
well-being (Stokols, 1992). This perspective necessitates an examination of changes in the
disparities over time as NHs face constantly changing regulatory and payment environments.
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Therefore, we expected that residents’ QoL and racial/ethnic differences in QoL would not
be static over time.

Our analytic approach is informed by Kilbourne’s framework for addressing healthcare
disparities: (a) detecting, (b) understanding, and (c) reducing health disparities (Kilbourne
et al., 2006). Progress through these three steps can help identify the interventions most
likely to be useful for a particular issue. Thus, the first step is to identify how the prevalence
of good QoL varies by race/ethnicity. Healthcare organizations, including NHs, must first
detect disparities by systematically and accurately identifying the prevalence of racial/ethnic
differences to be able to reduce them in the future. To that end, we aim to identify and
detect racial/ethnic differences in QoL over time. Second, to understand disparities, it is
vital to identify key resident (e.g. mental health status), facility (e.g. payment source),

and system-level factors (e.g. racial bias) that affect NH care for minority residents. The
long-term goal is to use these findings to influence care delivery for minority NH residents,
with special attention to racial/ethnic differences, by providing the evidence necessary to
develop a system-level intervention.

This study combines four data sources from the state of Minnesota from 2011 through 2015:
Minnesota Nursing Facility Quality of Life Survey, Minimum Data Set (MDS), Certification
and Survey Provider Enhanced Reports (CASPER), and Minnesota Medicaid Cost Reports.
Minnesota is one of only two states that routinely collects validated measures of QoL for
NH residents and the only one that is currently linkable to the MDS. No other state has the
available data to answer the questions of interest of this study.

QoL data on NH residents are obtained from the Minnesota Nursing Facility Quality of Life
Survey. The annual survey consists of in-person interviews by an independent survey firm
that randomly selects residents from every NH in the state. Therefore, the vast majority of
sampled residents are different from year to year. The typical NH has 35 respondents, with
a survey rate of about 85% (Vital Research, 2011). MDS is a required assessment of all

NH residents upon admission, discharge, and various intervals in between. It contains each
resident’s demographic, functional status, and medical conditions. To obtain facility-level
characteristics, we used CASPER data, which are CMS-mandated inspections of NHs that
are conducted by state inspectors on a regulator basis, and the Minnesota Medicaid Cost
Reports which are annual reports submitted to the state contain numerous financial and NH
characteristics.

In constructing our analytic sample that has a unit of analysis of a resident QoL survey,
we linked the QoL survey to each NH respondent’s closest assessment in the MDS. We
then merged in the CASPER and Medicaid Cost Report data corresponding to the year

of the QoL survey. The final sample size for the regressions with no additional covariates
includes 60,093 surveys from 376 NHs. When controls are included, the most restricted
sample has 59,035 surveys from 375 NHs. By year, the number of surveys included in the
most comprehensive regression ranges from 10,834 in 2015 to 12,466 in 2011.
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Quiality of Life Measures

In the Minnesota QoL survey, residents are asked a series of questions that map into six QoL
domains: environmental adaptations, attention (from staff), food enjoyment, engagement
(meaningful relationships and activities), positive mood, and lack of negative mood (Shippee
et al., 2015). To calculate a QoL summary score, we first calculated domain scores by taking
the mean of all questions answered in the domain. We then defined the QoL summary score
as the unweighted average of each domain score. To make the summary score easier to
interpret, it is standardized to percentage points (i.e. 0-100), with higher values indicating

a respondent reported having higher QoL. The Minnesota QoL survey and its domains have
demonstrated strong psychometric properties in prior research (Kane et al., 2004; Shippee et
al., 2015).

Race/Ethnicity and High-Proportion Minority Facilities

To understand how a resident’s race/ethnicity and the facility minority composition impact
QoL, we construct two sets of key variables: race/ethnicity of the respondent and the racial/
ethnic minority composition of the facility the respondent lives in. The race/ethnicity of the
respondent is an indicator variable for self-reported race/ethnicity and whether a resident

is a member of a racial/ethnic minority group (aggregated due to small sample size). MDS
reports whether a resident is white, Black, Hispanic, Native American, Asian American,
other, or missing. Given the small number of minority NH residents in Minnesota, we
created an indicator variable that aggregates residents into non-Hispanic white and minority,
excluding residents with missing data on race/ethnicity. In sensitivity analyses, we examined
differences by individual racial/ethnic group, and the directions of association were all
unchanged for those in the minority group versus white respondents.

We used 100% of the MDS data from Minnesota each year to calculate the annual racial/
ethnic minority composition of each NH, as measured by the proportion of minority
residents. An indicator variable was constructed for whether the facility was a relatively
high-proportion or low-proportion racial/ethnic minority facility (henceforth referred to as
“high-minority” and “low-minority” facilities). Since the threshold for what is considered

a relatively high-minority composition varies across states, we defined a facility as high
minority if it was above the 90th percentile in the state of Minnesota for proportion of
minority residents within the NH. For Minnesota, the 90th percentile facility had a minority
composition of over 14% of nonwhite residents. Using this definition, high-minority
facilities had an average of 25.8% minority residents, and low-minority facilities comprised
1.59% of minority residents on average in 2011. We conducted a number of sensitivity
analyses to test for different thresholds to define high-minority facilities, in addition to
treating the percent of minority residents as a continuous variable with linear and quadratic
terms. None of these sensitivity analyses substantively changed our findings.

Control Variables

We identify a number of resident- and facility-level characteristics that are associated

with QoL. Resident-level characteristics are from the MDS and include age, gender,

length of stay, activities of daily living score (ADL, range 0-28), and a count of chronic
conditions (i.e. congestive heart failure, diabetes, hip fracture, paralysis, pressure ulcers, and

J Aging Health. Author manuscript; available in PMC 2022 May 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shippee et al.

Page 6

stroke). We separately created flags for severe mental illness (SMI, defined as a diagnosis

of bipolar disorder, schizophrenia, or other psychotic disorders), behavioral symptoms,
dementia diagnosis, and moderate or severe impairment to cognitive performance. Cognitive
performance was obtained from the MDS Brief Interview for Mental Status if the resident
can respond or the Cognitive Performance Scale if they cannot (Thomas et al., 2017).

Facility characteristics are obtained from CASPER or Medicaid Cost Reports and

include geographic location (i.e. Twin Cities metropolitan area, other metropolitan area,
micropolitan area, or rural), ownership (i.e. nonprofit, for profit, or government), affiliation
with a chain, number of beds, occupancy rate, facility-level acuity (Minnesota Department
of Health, 2015), and payer mix. We also included a number of staffing variables. Staffing
levels, in hours per resident day, are calculated for registered nurses, licensed practical
nurses, certified nursing assistants, activities staff, social workers, and mental health
workers. We also included the retention rate for all NH staff and an indicator variable for
whether the NHs had a high use of temporary staff from employment agencies. The cutoff
used for the high use of temporary staff was the 99th percentile (or 11.1% of all staff hours)
for the entire sample.

Analytical Approach

To examine whether there were racial/ethnic disparities in QoL over time, we compare
summary statistics for non-Hispanic white (henceforth referred to as “white”) and minority
residents. Next, we implement a set of linear mixed-effects models where the dependent
variable was the QoL summary score for each respondent. To capture the disparity, we
divided NH residents into four groups based on their race/ethnicity and facility minority
composition: (1) white, low-minority facility, (2) white, high-minority facility, (3) minority,
low-minority facility, and (4) minority, high-minority facility. For all our analyses, we use
the first group, white residents in low-minority facilities, as a reference group. To account
for variation in time, we also include indicator variable for each year and interact these year
indicators with the four groups. By doing this, we are able to identify the average QoL score
for respondents in each group in each year.

We consider three specifications for our linear mixed-effects regression models. The first
model does not include any additional control variables to calculate unadjusted QoL scores.
The second model includes resident-level controls to determine whether the measured
disparities are different after accounting for differences in resident characteristics. Finally,

a model that includes both resident- and facility-level controls. All regression models are
estimated using Stata 13/MP (StataCorp, 2013) and also include a normally distributed
random intercept for each facility to account for between-facility heterogeneity and standard
errors account for heteroscedasticity. We also fitted GEE models with independence
correlation structure, and it did not qualitatively change the results (not shown).
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Descriptive Statistics

Table 1 reports descriptive statistics and tests that compare white and minority respondents
in 2011 and 2015. QoL summary scores for white respondents were stable at about 80 points
but declined for minority respondents from 75.9 points in 2011 to 73.7 points in 2015.

More importantly, minority respondents reported lower average QoL in both years. Nearly
9% of white respondents were in high-minority facilities. In comparison, 64.0% of minority
respondents were in high-minority facilities in 2011 compared to 57.9% in 2015.

While there were some changes in resident- and facility-level characteristics from 2011

to 2015, the general pattern between white and minority respondents was consistent

over time. Minority respondents were on average younger, had shorter lengths of stays,

and had more chronic conditions. Minority respondents were also less likely to have age-
associated cognitive decline (e.g. dementia) and mental health condition (depression) but
were more likely to have serious mental illness and behavioral symptoms. In terms of
facility characteristics, minority respondents were more likely to be in larger for-profit NHs
in the Twin Cities metropolitan area.

Regression Results

The linear mixed-effects regression results adjusting for varying levels of control variables
are reported in Table 2. Most resident-level controls were found to significantly predict
QoL. The direction of the effects and statistical significance of resident-level controls was
generally similar whether or not facility-level controls were included. Respondents who
were older, had longer lengths of stay, and had better physical functional status reported
higher QoL. Respondents in smaller, nonprofit facilities located in rural areas reported
higher QoL. Interestingly, higher nursing staff level had no statistically significant effect on
QoL, but NHs with more activities staff, social service/mental health staff, and those with
higher staff retention rates reported higher QoL scores.

Given the complexity of interpreting the interaction terms, reporting the disparity across

the four groups and across time is difficult. Therefore, Table 3 reports the size of the
disparity in each year relative to white respondents in low-minority facilities. Relative to this
group, minority respondents in high-minority facilities had unadjusted QoL scores that were
4.1-5.6 points lower, minority respondents in low-minority facilities had unadjusted QoL
scores that were 2.6-4.6 points lower, and minority respondents in high-minority facilities
had the largest disparity (5.1-7.0 points). Adjusting for individual covariates did not
appreciably reduce the disparity, but including facility characteristics results in narrowing
of the disparity. For white respondents in high-minority facilities, the size of the disparity
ranged from 2.3 to 3.7 points relative to white residents in low-minority facilities when
resident- and facility-level controls were included in the model. This is a reduction of 32—
44%. Minorities also experienced narrowing of reported disparities, but the declines were
smaller in magnitude. For example the disparity for minority respondents in low-minority
facilities declined by 16—-28%, and minority respondents in high-minority facilities declined
by 19-27%.
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To visualize these disparities over time, Figure 1 shows the predicted mean QoL score
holding all covariates at the overall sample mean for each race/ethnicity, facility minority
composition, and year. Overall, the QoL did not significantly change for white residents in
low-minority facilities over time. Regardless of which additional covariates are included in
the model, mean QoL scores are declining over time for minority respondents, regardless if
they are in a low- or high-minority facility. This finding is an indication that the disparity is
increasing over time. However, almost all the interaction terms with year are not statistically
significant in Table 2.

Discussion

As the United States has become more ethnically and racially diverse, so have America’s
NHSs. This makes understanding and monitoring of racial and ethnic disparities in the NH
setting all the more important. While existing work has established the existence of racial/
ethnic disparities (Campbell et al., 2016; Shippee et al. 2016), many of these studies have
been cross-sectional and rely on only one year of data. This is the first article to use a
multisource longitudinal dataset that provides us with the ability to examine the trends in
racial/ethnic disparities in QoL over time.

We find facility characteristics are importantly related to white and minority NH residents’
QoL. White residents tend to be more traditional NH residents—older, with dementia, and
greater needs in terms of ADLSs. In contrast, minority residents tend to be younger, have
SMI, and have fewer ADL deficits. This is changing, as minority residents had significant
increases in the ADL acuity levels over the study period. Minority residents are more likely
to live in for-profit NHs that have fewer activities staff, use more temporary staff, and

are located in the most urban areas of the state. All of these are consistent with minority
residents being more likely to reside in NHs that have characteristics known to be associated
with lower QoC and QoL (Mor et al., 2004). Examination of trends over time showed that
the frequency of these factors is increasing. For example NHs that made frequent use of
temporary staff, which create the potential for the lack of consistent care—a factor known
to be associated with lower quality (Bowblis, 2011)—were classified as having a high
proportion of minority residents 15.4% of the time, versus 9.9% of facilities which did not
have high temporary staff use.

We found that the unadjusted QoL scores indicate the existence of a disparity between white
and minority residents. For the average white NH resident, QoL score was stable between
2011-2015, with a mean score of just over 80 (out of possible 100). Over this same period,
minority residents saw a decline in QoL from 75.9 to 73.7. These results clearly indicate
the existence of a disparity in 2011, but more importantly, that the disparity was larger

by 2015. Moreover, some non-US research has suggested that there may be a benefit for
residents to live in an NH with others of similar cultural background (Petrov & Arnold,
2000; Runci, O’Connor, et al., 2005). If this applied to our setting, we would expect that
minority residents in facilities with a greater composition of racial/ethnic minorities to have
relatively higher QoL scores than minorities in NHs with a low proportion of minority
residents. We find that this is not the case for racial/ethnic minority NH residents in our
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study and in fact, facilities with a high proportion of minority residents have a negative
association with QoL for both minority and white residents.

This difference in findings is likely due to racial segregation of long-term care in the Unites
States, one of the most racially segregated sectors of health care (Rahman & Foster, 2014).
System-level disparities in where care can be received and what services are available have
resulted in worse outcomes for older adults from minority communities and indigenous
people (Mack et al., 2020; Smith et al., 2008) that are not attenuated by greater racial/
ethnic diversity of residents in the facility. Moreover, the United States has great diversity
within and across minority communities, in terms of cultural, religious preferences, and
other factors. Thus, it would be more meaningful to examine not only overall racial/ethnic
diversity at the facility but specific presence of those from one’s cultural group. The NHs
themselves contribute to this picture, as racial and ethnic minorities reside in facilities with
characteristics associated with poorer QoL (e.g. activities staffing, larger size, and for-profit
status).

Our study was informed by the CI theory (Ferraro et al., 2009) and social ecological theory
(Stokols, 1992) to better understand the interaction between individual and context factors
for racial disparities in NH residents” QoL. Our findings show that individual’s minority
race/ethnicity placed them at a systemic disadvantage for receiving higher quality of life

in NHs and facility characteristics, such as the use of temporary staff and reliance on
Medicaid reflected these disparities. Our finding that racial/ethnic disparity has increased
over time speaks to the need of applying Kilbourne’s stages of addressing health disparities
to this work. The first stage is to identify how the prevalence of good QoL varies by race/
ethnicity and trends over time. Indeed, accurately identifying the prevalence of racial/ethnic
differences is the first step necessary to identify the need for system-level response. Second,
we aimed to understand the role of individual and facility factors in these disparities, by
examining key resident and facility factors that affect NH care for minority residents. We
hope that the findings from this work can lay the foundation for the third stage to ultimately
impact policy in Minnesota but also in other states to improve outcomes for minority NH
residents.

Indeed, as per Kilbourne’s stages, we should not stop at the first two steps because we need
to ultimately progress to stage three, which includes a policy response if these disparities
are to be reversed. Efforts such as public reporting of quality (Konetzka & Werner, 2009)
will help families and policy makers alike recognize under-resourced facilities that may not
be able to provide high-quality care. States will also have to consider whether Medicaid
payment levels are sufficient to meet the varied needs of contemporary NH residents.
Minnesota’s Eliminating Health Disparities Initiative is an example of a state effort to
address racial/ethnic disparities in NH quality. The program provides grants to programs
designed to improve outcomes for populations of color and American Indians. While
appealing, thus far, these efforts, in which QoL is not a priority area, do not seem to

have been effective in addressing disparities in NH residents’ QoL. Finally, both states and
the federal government have a role in setting Medicaid policies and broader regulations.
Thus, policies focusing on increasing NH quality should focus on addressing the needs of
racial/ethnic minority residents.
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Our study has many strengths, and the most notable one is the use of a validated, resident-
reported measure of QoL that can be linked with MDS to study the racial/ethnic disparities
within and between NHs. However, there are some weaknesses we must also acknowledge.
We do not know how residents chose their NH residences, or how much information
residents have regarding the QoL in the NHs prior to admission, or whether there are other
factors that are of sufficient importance to the resident to offset QoL or QoC concerns.
While proximity and quality are important factors in NH choice, recent work has found that
minority residents are willing to seek care at a facility with residents that better reflect their
respective community, even if closer NHs have better clinical quality (Rahman & Foster,
2014).

Finally, the racial and ethnic composition of Minnesota does not allow us to have enough
power to study specific racial and ethnic groups, and therefore, associations observed in
Minnesota may not apply to other states with different demographic compositions. Yet, it is
also likely that findings about racial/ethnic disparities are transferable to other states because
Minnesota has a more generous nursing home payment policy (Medicaid equalization rate).
In spite of these limitations, we feel the strengths of our study outweigh any limitations.

In conclusion, our study identified racial and ethnic disparities in NH residents’ QoL and
that the gap has been increasing over time. While this trend is occurring in all NHs,

our study highlights the particular role of NHs serving a high proportion of minority
residents, as residents in these facilities report worse QoL among all ethnic and racial
groups, including white residents. The government has many policy tools available to help
reduce disparities, such as overall payment rates and quality improvement bonus payments,
mandated staffing level, public quality reporting, and educating consumers. Yet, as a society,
if we want to address these issues, we need to tailor policies to the specific needs of
minority communities. This study has documented the issue and potential target—NHSs with
a high proportion of minority resident—»but not all these facilities are the same. Given the
diversity of minority population, eliminating disparities in NHs is unlikely to come from a
one-size-fits-all policy. New policies and resources are needed in order to achieve equitable
QoL in long-term care that are culturally sensitive and are based on the needs and input of
the communities that these policies are meant to help.

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of
this article: National Institute on Minority Health and Health Disparities (5SR01MD010729-04).

Appendix A

Table Al.
Summary Statistics by Race/Ethnicity.

American
Black/African Indian/Alaska p-Valuefor
White American Native All Others Difference

Key variables
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American
Black/African Indian/Alaska p-Value for
White American Native All Others Difference
Quality of life summary 80.015 72.935 74.435 75.155 <.001
score
High-minority facility 8.723% 64.337% 50.820% 46.452% <.001
Resident-level characteristics
Age (years) 83.118 68.624 69.115 72.561 <.001
Activities of daily living 14.670 13.039 11.770 11.226 <.001
score long-form scale (0-28)
Length of stay (years) 2.623 2.897 3.338 3.790 <.001
Married 21.195% 8.437% 8.696% 22.143% <.001
Count of chronic .699 .795 .926 .865 <.001
conditions (0-5)
Depression diagnosis 50.399% 43.243% 52.542% 49.342% .040
Anxiety diagnosis 25.031% 14.699% 22.951% 24.516% <.001
Moderate or severe 29.460% 30.602% 30.328% 27.742% 91
cognitive impairment
Dementia diagnosis 46.694% 41.523% 37.288% 34.868% .001
Serious mental illness 13.288% 28.434% 21.311% 29.677% <.001
diagnosis
Behavioral symptoms 15.619% 21.446% 27.049% 22.727% <.001
Facility-level characteristics
Location
Twin Cities 37.733% 96.145% 30.328% 76.774% <.001
Other metro 18.824% 1.687% 9.016% 5.806%
Micropolitan 20.191% 2.169% 36.885% 8.387%
Rural 23.252% .000% 23.770% 9.032%
Ownership
Nonprofit 63.577% 40.241% 28.689% 42.581% <.001
For profit 28.752% 57.590% 40.984% 54.839%
Government 7.671% 2.169% 30.328% 2.581%
Chain affiliation 54.012% 58.554% 40.984% 49.677% .005
Minnesota acuity index 1.015 .996 .960 .948 <.001
Number of beds 88.923 138.761 83.451 113.755 <.001
Occupancy 88.228% 88.417% 82.020% 89.830% <.001
Medicare resident days 9.027% 7.667% 6.384% 7.504% <.001
Medicaid resident days 54.056% 65.642% 71.318% 61.490% <.001
Staffing levels (hours per
resident day)
Registered nurse 541 .652 463 .582 <.001
Licensed practical nurse .692 .694 .756 .640 <.001
) Certified nursing 2.168 1.884 1.952 1.706 <.001
assistant
Activities .253 .180 .293 .200 <.001
Social service and 124 .202 130 .209 <.001

mental health staff

J Aging Health. Author manuscript; available in PMC 2022 May 20.
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American
Black/African Indian/Alaska p-Value for
White American Native All Others Difference
All staff retention rate 67.443% 67.480% 58.267% 67.423% <.001
High use of temporary staff 2.162% .000% 24.590% 3.226% <.001
N 10,455 415 122 155
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Figure 1.

Predicted mean summary scores by race, facility minority composition, and year.
Note. The figure reports predicted mean quality of life scores which hold all covariates
except race, facility composition, and year at the overall sample mean and random effects at

zero using the regression as reported in Table 2.

J Aging Health. Author manuscript; available in PMC 2022 May 20.



Page 15

Shippee et al.

6.6 ST0'T 0101 W0t xapu1 A)nge eosauUIN
89%°€S ZT0'7S 2€6°0S 95875 (%) uonen e ureyD
SeeL 1.9 e1e'e 906'8 (%) JuBWILIBAOD
90'vS 26182 2Ty Ly 60€'92 (%) njo1d 1o
82.°8¢ 115°€9 SLT6Y 9879 (%) myosduoN
diysieumo
v12'9 FATA A €sv'L e (%) reany
289'6 T6T°0C 800°CT 66T°TC (%) uenjodooin
206°€ 728'81 L6L'S G8S'8T (%) onsw YO
20208 €811 TVl YL 68°L€ (%) semo umy
uo1eI0]
S21IS1I810RIRYD |9A3]-A11[108
1222 6T9'GT G0S'2E 660'TC (%) swordwiAs [eloineysg
VAo A 88CZ°€T eeve 26211 (9%) sisouBelp ssauj|i [e}usW SNOLIBS
162°6€ ¥69'97 §60°8€ LS6'EY (%) sisoubelp epuswaq
€76'62 097’62 986'82 GE8'TE (%) awiredwi 3AMUBOD 81378 40 BYRIPON
€5€'8T 1€0'S2 G08'LT 80G°€Z (%) sisouBelp fsixuy
€€V 66€0S ove'sy 092'¢S (%) s1souBelp uoissaidaQ
ves’ 669" €86’ 66. (G—0) SUOIIPUOD DIUOIYD 40 JUNOD
%86€ TT %G6TTZ %y T %S0€°2Z paLLeA
SLTE €29°C 66T°C LT (sseak) Aexs Jo pbua
607°CT 0.9%T 966'0T 16¢HT (82-0) aIeds wioy-Buoj 2100s BulAll Ajrep Jo saMANOY
26569 8TIT'€8 G199 868'28 (s1eak) oy
SO11S118)0BIRYD |9A3]-1UBPISaY
8Y6°LS €2.'8 G/6'€9 Ly0'6 (%) Aupoey Ayoutw-ybiH
169°€L GT008 €68'GL ¥2€°08 8109s Arewiwns aj1] Jo Aipend
Ssa|qelIen Aoy
JUepIsaY ANIOUIIN  JUBPISIY ANYM  JUBPISIY ANIOUIIN JUBPISIY NUM

ST0C

TT0C

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

"GTOZ pue TTOZ J0) ANoluya/a0ey Aq sjduwres

Author Manuscript

J Aging Health. Author manuscript; available in PMC 2022 May 20.



Page 16

Shippee et al.

"SJUBPISal AILIOUIW D1UYIS/[BIE PUR 8)IYM 10} GTOZ PUB TTOZ J0) SONSLIBIoRIRYD [8A8]-A11[108) puR ‘SO1ISLIBIoRIEYD [8A3]-1UBPISAI ‘S3|qRLIEA A8 10§ SUBsW 8y} sodal a|qe) 8y

<69
850'S
87099
16T
¥0¢
968'T
€69
€09’

96/'99
vov'L
¥09'/8
60¥°€CT

GSY'0T
[4*)4
evy'L9
ver
€8¢
89T°¢
269
s

950'vS
120’6

8¢cC'88
€26'88

€8y GT0CT
10T 66Y"
T1SvL 6.1°¢L
evT 81T
1174 [474
698'T ¥0¢'e
el [448
198 88y’
¢¢6°0L T0L'9S
6v.L9 1168
§08'88 070°06
656707 99¢'¢6

N
(%) yeis Aresodwsay Jo asn ybiH
(%) 8ves uonuBIBI eI ||
JEIS UY3[eay [ejuslu pue adIAIsS [B190S

Si

1NV
wesisse Buisinu payieD

asinu [eanoeld pasusdl]
asinu pasalsiBay
(Aep juapisas Jad sinoy) sjans) Buiels
(%) sAep juapisas preaipain
(%) sAep 1uapisal aledlpa\
(%) Aouednaop

Spaq 40 Jaquinn

wepsay A1oUIN - UBPISaY 8UYM

wepsay A1oUIN - UBPISaY 8HYM

ST0C

TT0C

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

J Aging Health. Author manuscript; available in PMC 2022 May 20.



Page 17

Shippee et al.

z10° s 7OV = €TI0 xSV (82-0) 81eas Wwioy-Buoj 2100 Buinl] Alrep Jo seIANDY
010’ o 170 010" wwn £SO (s1eak) aby
SO11S1I810RIRYD |9A3]-1UBPISEY
06€'T GSY'T-  TLYT 989'T-  Ter’T 209'T- G102 # Aujioey Ayourw-ybiy ‘Aioutin
8ry'T 8IV'I-  vh'T 0/2T-  00S'T 262'T- ¥T0Z # Ani1oey Asounw-yby ‘Kioutin
0zt 9ET-  LIET 06€'T-  €8ET €85'T- €102 # Aunoey Auoutw-ybiy ‘Auoutiy
6Yv'T €se” 09%'T 0S¢’ 9v'T £6¢e° 2102 # Aupioey Aourw-ybiy ‘Aioutin
0v9'T WLT- 1997 0502-  ¥S9'T ¥56'T- GTOZ # Au1oey Aouiw-mo| “Ayioulin
LT qGy'- 1SLT 966'-  8TLT Tyl - 10z # Antoey Aouiw-mo| ‘Kyioutin
G88'T 895 - 116'T 909'- v¥6'T 180'T- €10 # Anpioey Aysouiw-mo ‘Ayouty
9881 v08'T-  T06'T v00Z-  LL6T G6LT- 2102 # Au1oey Aouiw-mo| ‘Ayioulin
6v8" 900T-  S06° 62T'T- €96 86/~ GTOZ # An1oey Ayourw-ybiy ‘sHym
568" 87’ T- 958" 8ee'T- L8 veS'T- 10T # AHl1oey Aouiw-ybiy ‘sHym
€99’ 0ST'T- 899 WTT-  S9L 9T~ €102 # AHl1oey Apouiw-ybiy ‘sHym
Sl qey'- el 28— 09 855"~ 2102 # Aunoey Auouiw-ybiy ‘suym
suonoelajul Jeak-dnolo
4T 08y~  15¢ £E05- g7 18- 102
vz 9Tr- LT 7S oy z20 102
CTAA v1e €2z CLTA 9z €62 €102
0T 80€'- 66T we- T 962 - 2102
(TTOZ = 99ualayal) Jean
862°T €80T 008 T W CELST  pBTT e 0CVS Aupoey Anoutw-ybiy ‘Auiouiy
00€'T s0TZ-  €zET B0y  €Z€T  LVC9CT Aupoey Aounw-moy ‘ALouI
6. 080T gy L CLTVT ET0T 2207 Airoey Apoutw-ybiy ‘snym
(Aup1oey Ayioulw-mol ‘aiym = aduaisyal) dnols
sa|qelten Aiojeue|dxe Aoy
* q =] q =S q
Sofelfen0D Ajioed pue Wepsey  SoTeIeA0D JUBpsaY pesnipeun

Author Manuscript

"S)INSaY [9POIAl JeaulT [eaIydIelalH :S3100S Arewiwns 8417 Jo Alend ui sanuedsiq a1uyig/feroey

Author Manuscript

‘¢ slqeL

Author Manuscript

Author Manuscript

J Aging Health. Author manuscript; available in PMC 2022 May 20.



Page 18

Shippee et al.

682’1 #0707 SANIAIOY
9ge” 65T - uelsisse Buisinu paiye)
w9 81g’ asinu [eanoeid pasuadl]
iy 18T asinu pasaysiboy
(Aep juapisas Jad sinoy) sjans| buiyels
TET 00¢' - suiod abejusalad QT Yoes ‘sAep Juapisal predlpa|Al Jo uorodoid
6.2 9T siuiod abejuaalad QT Yyoea ‘sAep juapisal aJedlpa|Al Jo uoiodoid
ST’ soxxe ILG siutod abejusasad T yoes “Kouednasg
620" s OET'— 0T Yoea ‘spag J0 JaquinN
rs'T 9/9'T- Xapul A)nae e10SauuI
€L 12T'— uorjel|ije ureyd
eey’ 4y 1UBWIUIBA0D
T9¢ o BGET- jy0.1d Jo4
(myoiduou = adualaal) diysisumo
LE xxx V16T einy
18¢° 2 3897 ueyrjodosaIN
e 2 OVET o118W JAYO
(S811D UIM] = 32UBJ8J31) UOIILIOT]
SO1IS1I310RIRYD [9N3]-AM 198
T o SVLC g7z ek SL9C swojdwAs [eso1neyag
98z’ wxx0ICT= gz, SSET- sisoubelp ssau|l [eJUsW SNOLISS
6LT wxVOST T e OLETT sisoufelp enuaweq@
16T xxx 0627 86T  xxx0V8T Juswlredwi sAINUBOI 218A3S 10 81BISPOIN
v6T’ x0T T 0691 sisoubelp AsIxuy
19T ey OLVC— Zgr L, 6LV7C- sisoubelp uoissaidaq
660° —y 00T a0V (5-0) suompUO9 d1UOIYD 40 JUNOD
T6T" T 6T’ ELT paLeN
vE0' s 86T VEDT e B0F (steak) Aers Jo yiua
G q ES q G q
SojelenoD AlljioeS pue JUepisey  S9lelierod JUepsey pasnipeun

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Aging Health. Author manuscript; available in PMC 2022 May 20.



Page 19

Shippee et al.

0T >d

'S0" >d
KK

‘10" >d
KKK
‘(umoys 10u) synsal ay) abueyd
Ajanirenfenb 1ou pIp 31 pue ‘8injanJis UoIe|a1109 32Uapuadapul Yym Sjapow 339 paniy os[e apn A|19e) Alioulw-ybiy e ul apisas A3y} Jayaym Uiim pajoelajul AlJoulw e S| Juapisal ay} Jay1aym 1oy S1o1edlpul
aJe Sa|qeLIeA Asy] 8y 9109s Arewiwuns 81| J0 Aljenb e s a|qeLIeA Juspuadap sy} 818y S|apow uolssaifias 1dadJa)ul Wopues Palsau WO} SI01J9 PIBPUBS PUB S3TBWIISS JUBIdNJB0d 8y} sHodal a1ael ay |

GLE 9.€ 9.€ SN J0 JaquinN
GE0'6S €0T'6S €06'09 sAaAIns Jo JaquinN
[440) LE0° €0’ uole|a.l09 ssejoenu|
€02'6T¢ €0¢'6T¢ 6¢8'1€C doUBLIEA [eNpISay
€€0'9 G9€'8 18€°0T 8oueLIeA 1da0181ul Wopuey

660° 2x 08E syuiod abejusasad QT yoes ‘ales UonUaIaI JJels |1V

€9 £ 89971 yeis Aretodwsay o asn ybiH

9081 £ CC9€ L1E1S U1[eay [eJUSW pUE 92IAISS [B190S

& q s q s q
S1e1eA0D A1l[De] PUE JUBpaY  S9TelIeno) 1epsay posnIpeun

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Aging Health. Author manuscript; available in PMC 2022 May 20.



Page 20

o1 >d
*

‘50" >d
*¥

‘70" >d

RSy

"S|0J3U0I [9A8]-A[19B} PUB -JUBPISI SapN|oul
UOIUM [3pOoW Pa]|oAuod AJjny 8yl pue ‘S|0J1u0d [aAS]-1UapISal ‘S|011U0I [eUOIPPe OU WOy Bulle:s ‘sjoauod Jo Jaquinu BulAren yim Ajltedsip sy stodal uwinjod yoes g ajgel Wody synsal uolssaibial ayy
Buisn paje|nded aJam S1sa) BINSIIRIS 10} SI0.I8 prepuels Buipuodsallod pue Aledsip syl ‘Alj1oe) AILIOUIW-MO] B UL SYUSPISal a)IYM 0} aAlre]al paisi] dnoib yoes Joy Jeak Aq Aredsip sy suodal ajqel ay L

Shippee et al.

Author Manuscript

oy 887G xSV L= oy 2C0L 102
o TGV'S- ey £00°L- oy TILO- 102
oy 0TV ey SCT L ey EL6°9- 102
oy 089~ rn CBEG- oy 990°G- 2102
ey EEO V- e CEL'G- xee 0CV'G- 1102
upoey Awoutw-ybiy ui Juspisal Aouliy
oy IVEE- ey 0TV Y oxye LSV 4
L6552~ x SO0E- n 99€E- 102
LEL9T- 2 9T0°€- ey SOLE- 10z
oy 806~ e TIV - oy BTV~ 2102
S0T'Z- «B0ve- M 102
A|19€) Aioulw-moy ul Juspisal ALIoulin
yxy 88CE- oz 00E€°G— oy IEB T 5102
oy VOLTE- oy 009°S— yorye TPO'S v102
ey CEVE- ey OVE'S e SVG'S €102
g LTLC e 7CLY e IE9 T 2102
o 0822 e SLT V- o LLOY= 1102

Anioey Aouiw-ybiy ur 1uspisal sNYM

saje11en0D Alijioe- pUR JUSPISIY  SATRIIRA0D JUBPISAY  palsn[peun

‘A1oe4 AYLIOUIIN-MOT B Ul JUSpISaY SMUAA € 01 dAlR|Y 8417 40 Alfend ul Aredsiq

‘€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Aging Health. Author manuscript; available in PMC 2022 May 20.



	Abstract
	Introduction
	Structural Resources, Social Context, and Stages of Addressing Health Disparities
	Methods
	Data
	Quality of Life Measures
	Race/Ethnicity and High-Proportion Minority Facilities
	Control Variables
	Analytical Approach

	Results
	Descriptive Statistics
	Regression Results

	Discussion
	Appendix A
	Table A1.
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.

