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Abstract

Recent increases in state Medicaid payments to nursing homes have the potential to reduce
disparities in nurse staffing between facilities with high and low concentrations of racial/ethnic
minority residents. Analyses of nursing home and state policy survey data for the period 2001-11
suggest that registered nurse and licensed practical nurse staffing levels increased slightly during
this period, regardless of racial/ethnic minority resident concentration. Adjusted disparities in
registered nurse hours per resident day between nursing homes with high and low concentrations
of racial/ethnic minority residents persisted, although they were reduced. Certified nursing
assistant hours per patient day increased in nursing homes with low concentrations of racial/ethnic
minorities but decreased in homes with high concentrations, creating a new disparity. Overall,
increases in state Medicaid payment rates to nursing homes were associated with improvements in
staffing and reduced staffing disparities across facilities, but the adoption of case-mix payments
had the opposite effect. Further reforms in health care delivery and payment are needed to address
persistent disparities in care between nursing homes serving higher proportions of minority
residents and those serving lower proportions, and to prevent unintended exacerbations of such
disparities.

Racial and ethnic disparities in the quality of nursing home care have been documented for

multiple chronic conditions and nursing areas.[1-4] A large body of literature has also
reported that widespread disparities exist across facilities essentially because racial/ethnic
minority residents tend to be cared for in facilities with limited financial and clinical

resources and high numbers of care deficiencies.[5-10] In a landmark study conducted more
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than a decade ago, Vincent Mor and coauthors[5] reported that across the United States 40
percent of black residents, but only 9 percent of whites, resided in these lower-tier facilities.

During the past several decades, substantial efforts have been made to address deficiencies
in nursing home quality. Studies suggest that quality of care may have improved due to such
efforts as improved state Medicaid payment rates[11-14] and national public reporting
intended to foster market-driven quality improvements.[15]

As the nursing home industry makes efforts to improve quality in response to state and
federal policy initiatives, it is important to recognize that potential improvements in nursing
home quality may not automatically benefit all subgroups of patients or facilities equally.
[8,9,16-18] Studies have reported that differences in quality and risk-adjusted outcomes
between nursing homes with high concentrations of racial/ethnic minority residents and
other nursing homes might persist despite evidence of industrywide improvements.

There is a broad consensus—supported by substantial evidence—that higher nurse staffing
levels, especially higher registered nurse (RN) hours, improve resident outcomes directly.
[16,19-22] Higher staffing levels are also likely to be associated with more individual
attention to residents and, therefore, improved quality of life and experience of care.[23]
Several population-based studies reported that RN staffing levels, for example, might have
improved in the past two decades in nursing homes.[14,24,25]

It has also been shown that nursing facilities with high concentrations of racial/ethnic
minority residents tend to have lower nurse staffing levels than other facilities.[5-7]
However, it is not known if such disparities have changed in recent years, or if broadly
targeted quality efforts, such as improved Medicaid payments, have affected the disparities.

State Medicaid programs cover the majority of nursing home services, paying for roughly 70
percent of total bed days or 50 percent of overall expenses.[11] Thus, Medicaid payment
rates and methods are critical factors that determine the level of resources available to
nursing homes and the level of care they deliver.[12-14]

Medicaid payment policies vary substantially across states and over time. Mor and
coauthors[13] reported that states’ average nursing home payment rates ranged from $91 to
$189 per day in 2004. The study also reported that from 1998 to 2004, the inflation-adjusted
daily rate had increased from $109 to $131, and the number of states that used payments
adjusted by case-mix had increased from twenty-six to thirty-five.

Beyond its potential positive impact on overall staffing rates and nursing home quality,[12—
14] the recently increased Medicaid payment rate could help reduce across-facility
disparities in staffing for at least two reasons. First, the increased rate is expected to improve
the financial status of all facilities, but especially those with high concentrations of Medicaid
residents—facilities that also serve disproportionately higher numbers of racial/ethnic
minority residents. To the degree that these lower-tier facilities improved their financial
performance more substantially as a result of the increased Medicaid payment rate, they
could be able to better improve staffing levels and compositions than other facilities (and
thus reduce disparities). Second, the fact that these lower-tier facilities originally had lower
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staffing levels could give them more room for improvements and greater incentives to
improve when it becomes financially possible to do so, compared to other facilities.

Previous studies have reported that state adoption of case-mix nursing home reimbursement
was associated with reduced nurse staffing and possibly worse resident outcomes.[12-14] In
many states case-mix payment systems were primarily designed as a way to contain costs.
The systems reimburse nursing homes according to the estimated average use of resources
for homogeneous resident groups and do not reimburse nursing homes for costs incurred
beyond such estimates. This creates incentives for efficient resource use in nursing homes.

However, as suggested by the literature,[12—-14] it may also lead nursing homes to reduce
necessary services and staffing levels to lower costs and increase profits. This unintended
effect of case-mix payments may be more pronounced in nursing homes with high
concentrations of racial/ethnic minority residents, many of which are more financially
stressed and face more pressures to minimize costs of care, compared to nursing homes with
low concentrations of such residents.

This study tracked the longitudinal trend in nurse staffing levels in nursing homes during the
period 2001-11, focusing on disparities between nursing homes with high concentrations of
racial/ethnic minority residents and those with low concentrations. Given the prominent role
of Medicaid payments in determining nursing home care, we also examined the associations
of the Medicaid payment rate and use of the case-mix reimbursement method with nurse
staffing levels and disparities in staffing levels over time.

Study Data And Methods

Data And Sample

The primary data source was the 2000-11 Online Survey Certification and Reporting
(OSCAR) System files. OSCAR is maintained and updated annually by the Centers for
Medicare and Medicaid Services (CMS) for all nursing homes certified by Medicare,
Medicaid, or both. OSCAR contains key facility-level information, including self-reported
staffing levels, that allows for longitudinal tracking of facility performance. OSCAR data are
generally believed to be reliable for research purposes.[26]

We linked the OSCAR files to the publicly available LTCfocus nursing home and state
databases.[27]. The LTCfocus files were created by the Center for Gerontology and
Healthcare Research at Brown University using multiple sources of data, including the
Minimum Data Set, Medicare insurance files, OSCAR, and state policy surveys.

Our sample included data for all freestanding nursing homes in the United States. That is,
we excluded the roughly 9 percent of facilities that are affiliated with hospitals because their
staffing patterns and patient mix differ from those of freestanding facilities. We also
excluded 7,666 facility-years (roughly 5 percent of the total sample) with potentially
erroneous staffing data (described below). A small number of observations (roughly 3
percent) with missing information about nursing home concentrations of racial/ethnic
minority residents were also excluded.
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Our analytic sample consisted of 141,326 facility-years (12,000-13,500 facilities for each
year), with nurse staffing measures for 2001-11 and other facility characteristics lagged by
one year (2000-10). We included lagged independent variables to temper concerns about
potential endogeneity.[13])

Dependent Variables

The dependent variables were hours per resident day for RNs, licensed practical nurses
(LPNSs), all licensed nurses (RNs and LPNs), certified nursing assistants (CNAs), and all
nurses (RNs, LPNs and CNAs); and a measure of nurse skill mix, RN hours per resident day
as a percentage of all nurse hours per resident day.[20] Following the procedures adopted by
CMS and used in previous studies,[12,16] we cleaned up the staffing data by excluding
facilities with zero or more than twenty-four hours of staffing and by excluding remaining
facilities with staffing levels outside three standard deviations of the national mean.

Independent Variables

The key independent variable was the percentage of racial/ethnic minority residents
(American Africans, Hispanics, Asians or Pacific Islanders, and American Indians or
Alaskan Natives) in a nursing home on the first Thursday of April in each year during the
period 2000-10. This variable was obtained from the LTCfocus files and was originally
defined using the race and ethnicity information in the Minimum Data Set and Medicare
enrollment databases.

Our preliminary analyses suggested nonlinear associations of facility racial/ethnic
composition with staffing measures. We thus followed a previous national study[8] and
categorized facilities into four groups to capture such nonlinear associations: facilities with
low concentrations of minority residents (less than 5 percent), medium concentrations (5-
14.9 percent), medium-high concentrations (15-34.9 percent), and high concentrations (35
percent or more). We examined alternative cutoff points for categorization in sensitivity
analyses; the results remained similar and thus are not presented here.

For each year from 2000 to 2010 we obtained the following facility-level covariates from
OSCAR, which had potential associations with nursing home operations and staffing inputs:
[10,12,14,16,20] number of beds, affiliation with a chain (yes or no), ownership type (for-
profit, nonprofit, or government owned), occupancy rate, percentage of Medicare residents,
percentage of Medicaid residents, and location in a rural county (yes or no). We obtained
data on the following additional covariates from the LTCfocus facility files, the percentage
of female residents, average age of residents, and a facility-level case-mix index that was
derived from the Resource Utilization Group (RUG) I11 classification[28] of all residents in
the facility on the first Thursday of April in each year. The case-mix index was calculated by
averaging the acuity scores of all residents, with a higher value indicating a higher average
acuity.

We also defined a market competition measure using the Herfindahl-Hirschman Index
calculated from nursing home beds available in the county each year. Finally, we defined
variables for state Medicaid average daily rate and whether the state had implemented a
case-mix payment system each year in the period 2000-09 from the LTCfocus state
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databases (2010 state policy data were not available). Payment rates were inflation-adjusted
to 2009 dollars.

Statistical Analysis

Limitations

In bivariate analyses separately performed for each year, we compared nurse staffing
measures and nursing home and county covariates across facility minority concentration
groups. Comparisons were made with analysis of variance tests for continuous variables and
with chi-square tests for categorical variables.

In multivariable analyses of the longitudinal trend of disparities in nurse staffing during the
period 2001-11, we estimated separate linear regressions that modeled each staffing
measure as a function of dummies for minority concentration groups (the low concentration
group was omitted to serve as the reference group), year dummies (2001 was omitted), their
interactions, facility and county covariates, and state dummies. We used facility random
effects to control for repeated observations of facilities over time.[29] We did not estimate
models with fixed effects given our focus on across-site, instead of within-site, disparities.

In addition, the key independent variable for minority concentration groups was largely
time-invariant, given that only about 10 percent of facilities moved from one group to
another during the study period. Our definition of this variable allowed for both cross-
sectional and secular variations of categorization.

To explore the potential role of Medicaid payment policies in the period 2000-09 in
addressing disparities, we further estimated longitudinal random-effects linear regressions
with the unit of analysis being the facility-year. In each regression, the staffing measure (for
2001-10) was modeled as a function of minority concentration groups, year dummies, their
interactions, the Medicaid daily rate and its interactions with minority concentration groups,
use of the case-mix payment method and its interactions with minority concentration groups,
facility and county covariates, and state dummies.

This study had several potential limitations. First, our analyses of relationships between
staffing disparities among nursing homes with different minority concentrations and the
Medicaid payment rate and case-mix reimbursement might have been confounded by
unmeasured state policy factors (for example, the wage pass-through policies in many states
that make additional funds available for direct-care staff members). However, this potential
limitation was largely tempered by the statistical controls we used for state dummies and
secular trends.

Second, our findings might have been confounded by unmeasured county-level covariates
such as community socioeconomic factors. But recent studies[3,8] showed that further
controlling for such factors had minimal impacts on estimated across-site disparities.

Finally, nurse staffing variables in the OSCAR files may be subject to self-reporting errors
that biased our model’s estimates. However, there is no evidence that potential reporting
errors would be more serious in facilities serving largely racial/ethnic minority residents
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than in other facilities. Thus, our major findings of across-facility disparities should not be
biased in any material way.

Study Results

In 2010, 43 percent (12,128) of all freestanding nursing homes had low concentrations of
racial/ethnic minority residents. The other three groups—facilities with medium, medium-
high, and high concentrations—each accounted for 17-22 percent of freestanding facilities
(see online Appendix Exhibit A1).[30] Average minority concentrations ranged from less
than 2 percent in the low concentration group to 56 percent in the high concentration group.
Key nursing home characteristics such as bed size, profit status, and overall resident
sociodemographic status differed significantly across facility groups.

From 2001 to 2011 unadjusted RN staffing levels increased slightly for all facility groups.
For example, the level for the low concentration group rose from 0.36 hours per resident day
to 0.44 hours, and the level for the high concentration group rose from 0.25 hours per
resident day to 0.33 hours—an increase of 0.08 hours, or 4.8 minutes, per resident day in
both cases (Exhibit 1).

However, facilities with high concentrations showed persistently lower RN hours per
resident day, and thus a lower skill mix, compared to facilities in the low concentration
group (see Appendix Exhibit A5).[30]. Facilities with high concentrations also showed
persistently higher LPN hours per resident day, compared to the low concentration group
(Appendix Exhibit A2). Not surprisingly, then, the two groups persistently had similar
licensed nurse hours (RN and LPN hours combined) (Appendix Exhibit A3).[30]

Multivariable analyses suggested that—after important facility and county covariates and
state dummies were adjusted for—the lower RN staffing level found in facilities in the high
concentration group, compared to the level in the low concentration group, persisted over
time (the disparity was —0.015 in 2001 and —0.012 in 2011; Exhibit 2). However, group
differences in LPN staffing and licensed nurse staffing tended to disappear and become
insignificant over time.

Unadjusted CNA staffing levels increased from 2.04 hours per resident day in 2001 to 2.23
hours per resident day in 2011 for the low concentration group (Exhibit 3). However, for the
high concentration group, staffing levels increased slightly between 2001 and 2008 (from
2.05 hours per resident day to 2.08 hours) and then decreased to 1.99 hours per resident day
in 2011. Consequently, although disparities in CNA staffing between the two groups were
not apparent in 2001, they were in later years of the study period. Multivariable analyses
revealed that in 2011, facilities in the high concentration group had an average adjusted
CNA staffing level that was 0.155 hours per resident day lower than the level in facilities in
the low concentration group (Exhibit 3). The trend in disparities between the low and high
concentration groups in the all-nurse (RN, LPN, and CNA) staffing level was similar to that
for the CNA staffing level.

Exhibit 4 summarizes results of multivariable analyses related to state Medicaid payment
policies. We found that each $10 increase in the Medicaid daily rate was associated with
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higher hours per resident day for every group of nurses except for RNs alone. The increase
was also associated with lower nurse skill mix—that is, a reduction in RN hours per patient
day as a percentage of all nurse hours.

Higher daily rates may also be associated with slightly reduced disparities in staffing, given
the positive and significant estimates for some of the interactive terms of payment rate
(Exhibit 4). In contrast, state use of the case-mix payment system was associated with
reduced RN hours per resident day. It was also associated in some cases with increased
disparities, given the negative and significant estimates for the interactive terms of case-mix
payment (Exhibit 4).

Discussion

This national study revealed that during the period 2001-11, RN and LPN staffing increased
in nursing homes with high concentrations of racial/ethnic minority residents) and in those
with low concentrations (Exhibit 1 and Appendix Exhibit A2). However, facilities serving
high concentrations of racial/ethnic minority residents showed persistently lower RN staffing
levels over time than nursing homes with low concentrations of these residents, even after
multivariable adjustment for facility, market, and state covariates. Meanwhile, CNA staffing
levels increased gradually in nursing homes with low concentrations of racial/ethnic
minority residents between 2001 and 2011 but decreased in nursing homes in the high
concentration group in recent years, which resulted in disparities between the two groups.

Further analyses suggested that increases in the Medicaid nursing home daily rate were
associated with both overall improved staffing levels and reduced across-site disparities. In
contrast, state use of the case-mix payment system was associated with reduced RN hours
and potentially increased disparities in staffing.

Across-Site Disparities In Nurse Staffing

The across-site disparities in RN and CNA staffing are of particular concern because both
types of nurses play important roles in appropriate resident care and outcomes. The
increased staffing hours for licensed nurses (RNs and LPNSs) in all groups of facilities in the
past decade are reassuring, and they may have contributed to nationally improved care in
nursing homes. Broad improvement in licensed nurse staffing levels may be attributed to
such factors as improved state Medicaid reimbursement,[12,14] increased federal and state
regulations,[31] and market-oriented initiatives such as public reporting.[15] However, the
persistently lower RN staffing level found in nursing homes serving high concentrations of
racial/ethnic minority residents suggests that less skilled (and therefore less expensive) LPNs
are more likely to be used instead of more skilled RNs in this group of nursing homes,
compared to nursing homes with low concentrations of minority residents. Thus, although
nursing homes with high concentrations of racial/ethnic minority residents and those with
low concentrations may have similar staffing levels for all licensed nurses, the facilities in
the high concentration group have a lower nurse skill mix than those in the low
concentration group.
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Previous studies have demonstrated that higher levels of RN staffing are associated with
fewer deficiency citations and reduced severity of cited deficiencies,[19,21,24] as well as
with improved resident outcomes such as reduced rates of pressure ulcers, urinary tract
infections, and mortality.[19-21] Thus, the enduring disparities in RN staffing between
nursing homes in the high concentration group and those in the low concentration group
throughout the past decade may have contributed to the enduring disparities in resident
outcomes reported previously.[8,9]

The finding of more pronounced across-site disparities in CNA hours since 2008 is also
concerning. The reasons for reduced CNA staffing levels at nursing homes in the high
concentration group—in spite of the increased CNA staffing levels at homes in the low
concentration group—are unknown. Many facilities in the high concentration group rely
heavily on payments from Medicaid (which uses a much lower daily rate than private payers
do) and are financially strained.[10] Thus, it is possible that the recent recession may have
negatively affected the financial performance of nursing homes with high concentrations of
racial/ethnic minority residents in particular, leading to CNA staffing reductions in those
facilities.

The majority of CNAs are front-line caregivers who assist residents in the activities of daily
living (such as dressing and using the toilet) and in ambulation and provide other direct care.
Evidence suggests that higher CNA staffing levels are associated with a lower number of
cited deficiencies in a nursing home and lower severity of those deficiencies,[24] with
improvements in a broad set of clinical outcomes such as pressure ulcers, physical restraint
use, and pain management,[19,21,25] and with higher satisfaction with care.[9,23] Given
this body of evidence, our finding that CNA staffing levels have fallen in nursing homes with
high concentrations of racial/ethnic minority residents since 2008 raises concerns about the
potential of impaired care in these facilities, which would disproportionately affect the well-
being of those residents.

Potential Impact Of Medicaid Payment Policies

The nursing home industry may have responded to regulatory and market-based quality
initiatives and improved the quality of care in recent decades. Nonetheless, the persistent
differences in resources and organizational structures between nursing homes in the high
concentration group and those in the low concentration group may perpetuate or even
increase disparities in quality.[5,8,9,18] Our findings of the enduring disparities in RN
staffing levels and the increased disparities in CNA staffing levels between the two groups in
recent years seem to support this concern.

One limitation of the extant literature is that it has not determined the potential positive or
negative impacts of major quality drivers (for example, Medicaid policies and public
reporting) on existing racial/ethnic disparities. Our study addressed this knowledge gap by
further exploring the associations between state Medicaid payment policies and nurse
staffing. We focused on Medicaid payments, given both the predominant role of Medicaid in
financing nursing homes and the readily available data from state policy surveys.
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Our findings of improved staffing levels (except for RNs) associated with higher payment
rates are consistent with previous findings.[12-14] Meanwhile, the additional increases in
staffing hours associated with higher daily rates among facilities in the high concentration
group provide empirical evidence that increased Medicaid generosity may benefit these
facilities more than those in the low concentration group. That would further help reduce
disparities in staffing levels.

The estimated association of state case-mix payment with reduced RN staffing hours in our
study is also consistent with findings of previous studies.[12-14] Our findings that case-mix
payment was associated with further reductions in both licensed and unlicensed nurse
staffing in nursing homes with high concentrations of racial/ethnic minority residents
suggest an additional “disparity-increasing” effect of case-mix payment.

Concerns exist that case-mix payment methods may inadvertently lead nursing homes to
stint on necessary resident care—for example, by reducing staffing inputs. The negative
impact on across-site disparities that we found seems to further suggest that this unintended
effect is more evident in nursing homes in the high concentration group, since they are more
reliant on (and thus more affected by) Medicaid payment policies, and that their relatively
poorer financial status makes them more likely to respond inappropriately to state efforts to
contain costs (such as case-mix payments), compared to nursing homes in the low
concentration group.

Policy Implications

Our findings have important policy implications. In particular, although the national increase
in licensed nurse staffing hours in the past decade are encouraging, the persistent disparities
in RN hours between nursing homes in the high concentration group and those in the low
concentration group and the reduction in CNA hours in recent years at nursing homes in the
high concentration group suggest that future quality initiatives should focus more attention
than previously on the disparity issues beyond overall quality deficits inherent to the
industry.

State policies may have conflicting impacts on persistent disparities. For example, we found
that increasing the payment rate may help improve staffing levels for all groups of nursing
homes and reduce across-facility disparities, while implementing case-mix payment may
have the opposite effects.

Given the current efforts to rebalance long-term care toward home- and community-based
services and the budget shortfalls in many states, it seems unlikely that states will
dramatically increase their overall Medicaid payment rates to nursing homes to address
staffing deficits and disparities. However, more generous reimbursement targeted to facilities
whose residents are predominantly covered by Medicaid and members of racial/ethnic
minority groups may be a feasible and effective way to improve overall staffing levels and
reduce disparities.

Meanwhile, states that reimburse nursing homes with rates adjusted for case-mix should be
aware of the possible negative impacts of that approach on nurse staffing levels (particularly
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for nursing homes with high concentrations of racial/ethnic minority residents). Those states
should make efforts to improve their existing payment systems—for example, by refining
their case-mix adjustment methodologies—to minimize such unintended effects.

Finally, current federal and state health care reforms such as Medicare’s bundled-payment
programs and the establishment of accountable care organizations are resulting in the
development of preferred networks of high-performing providers of postacute and long-term
care. These networks may draw resources away from nonpreferred providers, such as
nursing facilities with the lowest staffing levels.[32] This could exacerbate across-site
disparities in nursing home care. Future studies are necessary to track such possible
unintended effects of ongoing health care delivery and payment reforms.

Conclusion

This study found persistently lower RN staffing hours during 2001-11, and lower CNA
staffing hours in recent years, for nursing homes with high concentrations of racial/ethnic
minority residents, compared to those with low concentrations of such residents. Increasing
Medicaid nursing home payment rates was associated with improved staffing levels and
reduced staffing disparities across the two groups of facilities, but the use of case-mix
payment was associated with worse staffing levels and disparities. Efforts are needed to
better address across-facility disparities in nursing home care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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EXHIBIT 1.
Trends In Unadjusted Registered Nurse Staffing Hours Per Patient Day By Nursing Home

Concentration Of Racial/Ethnic Minority Residents, 2001-11

Source/Notes: SOURCE Authors’ analysis of data for 2001-11 from the Online Survey
Certification and Reporting (OSCAR) System files and the LTCfocus files (see Note 27 in
text). NOTE Concentration groups of minority residents are: low, less than 5%; medium, 5—
14.9%; medium-high, 15-34.9%; and high, 35% or more.
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EXHIBIT 3.
Trends In Unadjusted Certified Nursing Assistant Staffing Hours Per Patient Day By

Nursing Home Concentration Of Racial/Ethnic Minority Residents, 2001-11
Source/Notes: SOURCE Authors’ analysis of data for 2001-11 from the Online Survey
Certification and Reporting (OSCAR) System files and the LTCfocus files (see Note 27 in
text). NOTE Concentration groups of minority residents are: low, less than 5%; medium, 5—
14.9%; medium-high, 15-34.9%; and high, 35% or more.
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Exhibit 2

Nurse Staffing Hours Per Patient Day, By Nursing Home Concentration Of Racial/Ethnic Minority Residents
And Year

Concentration of minority Adjusted disparity? Changein
residents adjusted
2001 2006 2011 disparity,
2001 to 2011

Registered nurse hours

Low Ref Ref Ref Ref
Medium -0.013™** | -0.010™** 0.002 0.015™
Medium-high -0.021**** | -0.014™* | -0.006 0.016
High _0015* | -0.009 0012 0.003

Licensed practical nurse hours

Low Ref Ref Ref Ref

Medium -0.004 0.005 -0.005 -0.001
Medium-high _0013™* 0.003 -0.003 0.010
High -0.006 -0.006 0.000 0.006

All licensed nurse hours

Low Ref Ref Ref Ref
Medium —0017*** | -0.006 -0.004 0.013
Medium-high —003a**** | -0012 -0.010 0.025***
High ~0.021 %% -0.017* -0.013 0.008

Certified nursing assistant hours

Low Ref Ref Ref Ref

Medium -0.016 0007 | _go73*™** | 0057
Medium-high 0013 0013 | 9132 | _0 145"
High 00477 0004 [ —0.155™* [ -0.202****

All nurse hours

Low Ref Ref Ref Ref
Medium -0.033™* 0.001 | —0078™™ | -0.045™"
Medium-high -0.022 -000L | _g1aa*** | _g120%*
High 0.021 -0018 | _g1724**** | _0195****

Registered nurse hours as a percentage of total nurse hours

Low Ref Ref Ref Ref

Medium -0.359™ | -0.318™ | 0267 0.625
Medium-high -0.7207 | -0.421 [ 0314™ 1.034™
High _og28™ | -0.216 0.293 0.921 %

SOURCE Authors’ analysis of data for 2001-11 from the Online Survey Certification and Reporting (OSCAR) System files and the LTCfocus files
(see Note 27 in text). NOTE Concentration groups of minority residents are: low, less than 5%; medium, 5-14.9%; medium-high, 15-34.9%; and
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high, 35% or more. All licensed nurses are registered nurses and licensed practical nurses. All nurses are all licensed nurses and certified nursing
assistants. Multivariable random-effects linear regression estimated each staffing measure as a function of minority concentration groups, year
dummies, and their interactions; bed size; chain affiliation; nonprofit ownership; government ownership; occupancy rate; percentage of Medicare
residents; percentage of Medicaid residents; case-mix; percentage of female residents; average age of residents; market competition; rural location;
and state dummies. For unadjusted staffing levels in an expanded version of this exhibit, see Appendix Exhibit A6 (see Note 30 in text).

Ak
p<0.05

Aok

p<0.01

Ak

p<0.001
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