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Abstract

Context—Varied nursing home quality improvement programs have been implemented over the
last decade; their implications for racial disparities in quality are unknown.

Objective—To determine the longitudinal trend of racial disparities in pressure ulcer prevalence
among long-term nursing home residents during 2003-2008, and whether persistent disparities are
related to where residents received care.

Design—uUsing US nursing home resident assessment files, On-line Survey, Certification, and
Reporting files, and Area Resource Files, we examined pressure ulcer rate for high-risk residents.
We categorized nursing homes according to their proportions of black residents. We determined
risk-adjusted racial disparities between and within sites of care, and the risk-adjusted odds of
pressure ulcers for black and white residents receiving care in different facilities.

Setting and participants—Observational cohort of 2,136,764 white and 346,808 black
residents in 12,473 certified nursing homes.

Main outcome measure—Risk-adjusted odds of pressure ulcers of stages 2 to 4.

Results—Overall pressure ulcer rates decreased over years but black residents showed
persistently higher rates than white residents: 16.8% (95% confidence interval [CI] 16.6-17.0%) vs
11.4% (95% CI 11.3-11.5%) in 2003, and 14.6% (95% CI 14.4-14.8%) vs 9.6% (95% CI
9.5-9.7%) in 2008 (p>0.05 for trend of disparities). Both black (unadjusted rate 15.5% in 2008;
adjusted odds ratio [OR]=1.59, 95% confidence interval [CI] 1.52-1.67) and white (unadjusted
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rate 12.1%; adjusted OR=1.33, 95% CI 1.26-1.40) residents in nursing homes with the highest
concentrations of black residents (=35%) showed higher risk of pressure ulcers than white
residents (unadjusted rate 8.8%) in nursing homes serving essentially white residents (black
residents<5%).

Conclusions—From 2003 to 2008, the prevalence of pressure ulcers among high-risk nursing
home residents was higher in black residents that in white residents. This disparity was in part
related to the site of nursing home care.

pressure ulcer; racial disparity; nursing home; long-term care; trend

INTRODUCTION

METHODS

Pressure ulcers are a common health problem among nursing home residents that increases
morbidity, mortality, and costs of care substantiallyl-2. Racial disparities in pressure ulcer
prevalence are well documented in nursing homes3-. To achieve the national priority of
reducing and eliminating healthcare disparities’, it is imperative to understand the reasons
underpinning such disparities. Previous studies suggest that a disproportionate share of
minority residents reside in a small number of nursing homes with limited clinical and
financial resources®9. Therefore, site of care may play an important role and the higher
pressure ulcer rate in black residents may be because of their receiving care at lowest-quality
nursing homes in addition to race itself.

Since late 2002, national nursing home quality improvement and public-reporting programs
have been launched10-12, During similar period of time, varied state!3.14 and local®1®
initiatives have also been implemented. These programs aimed to improve overall quality
including reducing pressure ulcers, but focused little attention to widespread racial
disparities. Therefore, they may have no effect on reducing disparities despite overall
improvement over time. Prior research focuses on overall improvements shortly after
program implementations or the documentation of cross-sectional disparities, shedding little
light on the longitudinal trend of disparities.

This study analyzed the trend of pressure ulcer prevalence in nursing homes by race and site
of care during 2003-2008. We further sought to determine whether disparities are primarily
related to race or the race-mix of the nursing home where resident care is delivered, and
whether site-of-care disparities are associated with nursing home managerial, financial, and
geographic features.

Study sample

We used the 2003-2008 nursing home Minimum Data Set (MDS) files to identify long-term
care residents, and their pressure ulcer rate was calculated annually using similar
methodology developed by the Centers for Medicare and Medicaid Services (CMS) for
publicly released quality measures6. The MDS is a nationally mandated tool for patient
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assessment and care planning in all nursing homes certified by the CMSL?. Over 90% of
nursing homes in the US are so certified8. For long-term care residents, full MDS
assessments are performed at admission, annually thereafter, and when a significant change
of health status occurs, while abbreviated assessments are performed on a quarterly basis.
MDS diagnostic, functional, and other common assessments are shown to be of high validity
and internal consistency for research purposesi®-21, Specifically, a multistate study confirms
the validity and inter-rater reliability (weighted kappa>0.8) of the MDS pressure ulcer
assessments20. [Au: what specifically is the validity of the pressure ulcer measure?]

We analyzed the annual and “significant change” full assessments which contain over 350
items related to each resident's demographics, physical and mental health status, and disease
diagnoses. Race and ethnicity was identified at admission by nursing home staff and was
categorized as non-Hispanic white, Black, Hispanic, Asian/Pacific islander, or American
Indian/Alaskan native. We confirmed that targeted residents had one or more prior quarterly
assessments, i.e., they had stayed in the nursing home for at least 90 days.

Residents were included in the study if they (1) required extensive assistance or were totally
dependent on staff assistance with bed mobility or moving between surfaces; (2) were in
coma; or (3) had malnutrition (ICD-9-CM codes 260-262, 263.0-263.2, 263.8, or 263.9).
These residents are believed to be at high risk for developing pressure ulcers'6, and cross-
sectional racial disparities were reported in previous studies. Pressure ulcers of any stage
(stages 1 to 4) for these residents were determined by nurse assessment or physician
diagnosis (ICD-9-CM codes 707.21 to 707.24 for stages 1 to 4, respectively). For the
purpose of analyzing racial disparities, we retained only non-Hispanic white and Black
residents in analyses, and excluded the small number (<6%) of residents of other race/
ethnicity.

Our primary outcome was whether the resident had pressure ulcer of stage 2 or higher in
each year. The unit of analysis was the resident-year or each assessment. The independent
variables were race (white or black) and type of nursing homes in terms of racial
composition. For each nursing home, we calculated the proportion of all its long-term care
residents who are black and performed preliminary analyses on its association with pressure
ulcer rate. We then categorized facilities into 4 groups: nursing homes with high
concentration of Blacks (black residents =35%), medium-high concentration of Blacks
(black residents 15-34.9%), medium concentration of Blacks (black residents 5-14.9%), and
low concentration of Blacks (black residents <5%). In sensitivity analyses we examined
alternative cutoff points for categorization; the results were similar and thus are not
presented here.

Resident characteristics that were potentially associated with the risk of developing pressure
ulcers were selected a priori®#6.22-24 These characteristics included age, sex, difficulties in
activities of daily living (ADL), cognitive performance scale (CPS), and the presence or
absence of dementia (Alzheimer's disease or other types of dementia), stroke, diabetes, other
endocrine disease, cardiovascular disease, musculoskeletal disease, cancer, malnutrition,
incontinence (frequent or complete bowel or bladder incontinence), antipsychotic drug use,
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daily physical restraint use, one or more hospital admissions during past 90 days, or being in
end stage (6 months or less) of life. Age was categorized as <65 years, 65-74 years, 75-84
years, and =85 years. ADLs included bed mobility, transfer, dressing, eating, toilet use,
personal hygiene, and bathing; each ADL item was coded as O if the resident was
independent or needed staff supervision or limited assistance, and 1 if the resident needed
extensive staff assistance or in total dependence. The total range of the aggregate ADL score
was between 0 and 7. The CPS was defined using a validated MDS algorithm developed by
Morris and colleagues?®, which ranges from 0 (cognitively intact) to 6 (very severely
impaired in cognition).

We obtained nursing home characteristics from the On-line Survey, Certification, and
Reporting (OSCAR) file in each year of 2003-08. The OSCAR is a facility-level database
maintained and updated by CMS for annual recertification and public reporting purposes.
Facility characteristics included total number of beds, profit status (categorized as for-profit,
non-for-profit, or government), chain affiliation (yes/no), a measure of facility financial
capability based on percentage of Medicaid-reimbursed residents, registered nurse (RN)
hours per resident day, licensed practical or vocational nurse (LPN/LVN) hours per resident
day, certified nurse assistance (CNA) hours per resident day, and numbers of total and
healthcare-related deficiency citations issued by state regulators during annual inspections28.

Lastly, we used the Area Resource Files of corresponding years to characterize the county
where each nursing home is located®. County characteristics included the percentage of
elderly population (= 65 years), a measure of the degree to which each nursing home
competes for long-term care patients with all other nursing homes in the county?’, and urban
versus rural location.

We compared racial differences in demographic and clinical factors over the full study
period and stratified by 2-year intervals (2003-2004, 2005-2006, and 2007-2008). Bivariate
generalized estimating equations28 with binomial distribution and logit link function for race
were used for analyses of categorical variables and bivariate linear mixed models were used
for continuous variables; models accounted for the repeated assessments of patients over
years. We performed similar analyses for the trend of pressure ulcer rate according to race
and to race by nursing home categories. Nursing home and county characteristics were
compared by nursing home categories using chi-square tests or analyses of variance as
appropriate.

We fit multivariate patient-level linear models to compute three types of risk-adjusted racial
disparity in pressure ulcer prevalence: overall disparity, the disparity due to residents being
cared for in different nursing homes (between sites of care), and the disparity among black
and white residents in the same nursing home (within a site of care). For each year, we first
fit a model that had race as the independent variable and adjusted for the aforementioned
patient characteristics to estimate overall risk-adjusted disparity. We then fit another model
that further adjusted for the fixed effects of nursing homes to estimate the within-site
disparity2°. The between-site disparity was calculated as the difference of the two estimates.
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We further categorized all residents into 8 categories according to race and site of care:
black residents in facilities with high concentration of blacks, white residents in facilities
with high concentration of blacks; black residents in facilities with medium-high
concentration of blacks, white residents in facilities with medium-high concentration of
blacks; black residents in facilities with medium concentration of blacks, white residents in
facilities with medium concentration of blacks; black residents in facilities with low
concentration of blacks, and white residents in facilities with low concentration of blacks.
For each year, we fit a set of logistic regression models that determined the relationship
between these groups and the odds of having pressure ulcers, using white residents in
nursing homes with low concentration of blacks as the reference group.

These models sequentially adjusted for the clustering of residents in nursing homes using
random effects (model 1); age and gender (model 2); other patient characteristics described
above (model 3); nursing home characteristics (model 4); and county characteristics and
state indicators (model 5). All models were estimated through the GEE approach?® that
assumed a binomial distribution and logit link function for the outcome, and incorporated an
exchangeable correlation structure of error terms. All models were checked to confirm that
collinearity or over-fitting was not an issue. We also tested interactions between the key
independent variables and age, gender, difficulties in ADL, and CPS score, but did not find
significant interactive effects. The small number of observations with missing values (<3%
in general) were not included in multivariate models.

Sensitivity Analyses

RESULTS

We performed a number of sensitivity analyses. In particular, our primary analyses focused
on pressure ulcers at stage 2 or higher due to the concern that stage 1 pressure ulcers are
more likely to be under-diagnosed in black residents than in white residents. To confirm the
robustness of our analyses, we redefined the outcome as whether a resident had pressure
ulcers at any stage and performed similar analyses on racial and site-of-care disparities. We
further added back excluded minority residents, and re-categorized nursing homes using the
percentage of all nonwhite (not just black) long-term residents and determined the
associations of minority race/ethnicity and site of care with the odds of pressure ulcers.

Statistical analyses were performed using SAS software version 9.2 (SAS Institute Inc,
Cary, North Carolina) and Stata version 8 (Stata Corp, College Station, Texas). All
statistical tests were two-tailed with p<.05 considered to be significant. This study was
approved by the Institutional Review Board (IRB) of University of lowa and the IRB of
University of California, Irvine; patient informed consent was waived by both IRBs.

Our sample included 2,136,764 white and 346,808 Black long-term care residents over the
period of 2003-2008 who were considered at high risk of having pressure ulcers. They
represented a total of 4,341,905 and 704,713 assessments, respectively. During 2003-2008,
49% of residents had one annual assessment, 24% had two assessments, and 27% had
between three and six assessments. Our unit of analysis was each assessment. Of white
residents, 10.5% (n=455,611 assessments) had pressure ulcers of stage 2 or higher; and of
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Black residents, 15.9% (n=111,981 assessments) had pressure ulcers of stage 2 or higher,

resulting in an overall unadjusted racial difference of 5.4% (95% confidence interval [CI]

5.38-5.42%, p<.001). Among white and black residents, respectively, the rates for stage 1
pressure ulcers were 2.1% and 1.2%, 6.6% and 7.7% for stage 2 pressure ulcers, 1.5% and
2.7% for stage 3 pressure ulcers, and 2.4% and 5.5% for stage 4 pressure ulcers.

The pressure ulcer rate for other white and black long-term residents who were not
considered at high risk (a total of 3,773,652 assessments) remained low. Compared to high-
risk residents, these low-risk residents tended to be younger and have better physical and
cognitive functional performance. Their overall pressure ulcer rates decreased slightly over
years (p<0.01 for trend) but did not show clinically significant racial differences: for white
and Black residents respectively, the prevalence rates were 2.9% and 2.4% in 2003, 2.8%
and 2.4% in 2004, 2.7% and 2.2% in 2005, 2.6% and 2.3% in 2006, 2.4% and 2.0% in 2007,
and 2.2% and 1.8% in 2008. The slightly lower rate for low-risk black residents may be
partially caused by under-identification of pressure ulcers among patients with darkly-
pigmented skin?.

Compared to white residents at high risk, Black residents at high risk were an average of 6
years younger (76 versus 82 years) and more likely to be male (33% versus 26%, Table 1).
Black residents were more likely to have stroke and diabetes, less likely to have dementia
and musculoskeletal disease, and equally likely to have cardiovascular disease. For both
whites and Blacks, the prevalence rates of diabetes increased over years (p<.001), while the
rates of dementia and musculoskeletal disease showed decreasing trends (p<.001).

Persistent racial disparities

The pressure ulcer (stage 2 or higher) rate among Black residents decreased from 16.8%
(95% CI 16.6%-17.0%) in 2003 to 14.6% (95% CI 14.4%-14.8%) in 2008 (Table 2, p<.001
for trend); and the rate among white residents decreased from 11.4% (95% ClI
11.3%-11.5%) in 2003 to 9.6% (95% CI 9.5%-9.7%) in 2008 (p<.001 for trend). Despite the
lowered rates over time for both races, racial disparity remained relatively unchanged: the
unadjusted disparities were 5.4% (95% CI 5.3%-5.5%) in 2003 and 5.0% (95% ClI
4.9%-5.1%) in 2008 (p>.05 for trend), and the overall risk-adjusted disparities were 4.5%
(95% ClI 4.3-4.7%) in 2003 and 3.9% (95% CI 3.6-4.1%) in 2008 (Table 2).

Site of care associations

Table 2 also shows that for each year, more than half of the risk-adjusted disparity in
pressure ulcer rates between blacks and whites was found between sites, rather than within
sites, of care. Table 3 shows that facilities with higher concentration of black residents
tended to have lower staffing levels of registered nurse and certified nurse assistance, and to
be larger, for-profit, and urban facilities. These facilities may be more financially
disadvantaged when caring for predominately Medicaid patients.

Figure 1 shows that despite the improved pressure ulcer prevalence for each racial and site
group, both racial and site-of-care disparities persisted over years. For example, black
residents in facilities with highest concentration of blacks had the highest pressure ulcer rate
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(15.5% in 2008), which was about 7% higher than the rate for white residents in facilities
with lowest concentration of blacks (8.8% in 2008), which was the lowest among all groups.

Multivariate analyses of 2008 (Table 4) confirmed these disparities: compared with white
residents in “essentially white” facilities, the odds ratio was 1.59 (95% CI 1.52-1.67) for
black residents in facilities with highest black concentrations. The associations were reduced
but largely persisted after adjusting for age, sex and other patient characteristics; further
adjusting for nursing home or county and state covariates had minor effects on the
associations. Results of multivariate analyses of other years were similar. In a re-estimated
model that adjusted for all resident, nursing home, county and state covariates but included
facility groups and race as separate variables, the “main effects” of site of care were as
follows: compared with nursing homes with low concentration of black residents, the OR
was 1.15 (95% CI 1.12-1.19) for facilities with medium concentration of Blacks, 1.20 (95%
Cl 1.15-1.24) for facilities with medium-high concentration of Blacks, and 1.33 (95% ClI
1.28-1.40) for facilities with high concentration of Blacks.

Sensitivity analyses

In sensitivity analyses, we found that when the outcome was redefined as pressure ulcers of
any stage, the longitudinal trends or disparities across race and site groups did not change
substantially (eTable 1 and eFigure 1), and site-of-care disparities persisted after adjustment
for resident, facility, county, and state covariates (eTable 2). Analyses comparing white to
all nonwhite (Black, Hispanic, Asian/Pacific islander, and American Indian/Alaskan native)
high-risk long-term residents showed similar results (eTables 3 and 4, eFigure 2, and eTable
5).

DISCUSSION

We found that among long-term care nursing home residents at high risk for pressure ulcers,
black residents had higher prevalence rate than white residents during 2003-2008. The
enduring disparity paralleled overall reduced rates across all resident and nursing home
groups. Moreover, the disparity was largely related to the site where care was delivered in
addition to race itself: residents of both races and in nursing homes with the highest
concentration of blacks had at least 30% increased risk-adjusted odds of pressure ulcers
compared to residents in nursing homes caring for no or only a small percent of black
residents.

Nursing home quality remains to be poor despite the intensified government regulations
since late 1980s39-32, |n response, current policies have focused greater attention to non-
regulatory approaches that rely on the public quality reporting1112, the QIO (quality
improvement organization) technical assistancel914:33 and more recently pay for
performance incentives343%, To improve the prevention and treatment of pressure ulcers in
nursing homes specifically, varied programs have also been implemented and
evaluated®13.15, Existing evidence suggests improved quality of care after program
implementations®10-12.15 Specifically, the national QIO approach and several state
programs are found to be successful in improving overall nursing home pressure ulcer care
and outcomes10:13.14,
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However, concerns arise about the “‘color-blind’ feature of these initiatives, and their
potential unintended consequences to sustain or even widen existing racial disparities in
nursing home care36:37, Because these quality improvement approaches incorporate no
disparity-reducing mechanisms, nursing facilities and local authorities may have no
incentive to address disparities beyond global quality improvement38. For example, the
CMS’ national quality publications judge all certified nursing homes by overall performance
scores calculated from all residents in each facility. Thus, the public reporting tends to
provide incentives to improve published scores but not disparities between racial groups or
between facilities serving racially or socioeconomically diverse populations.

Research is scarce on the potential impact of generic quality improvement efforts on racial
disparities. In particular, evaluations of major CMS and state initiatives have not focused on
site-of-care differences, such as differences between nursing homes caring for
predominantly white and minority patients. To our knowledge, only one prior study reported
that a staff education program implemented in 2 Pennsylvania nursing homes reduced both
overall pressure ulcer rate and racial disparities during a 12-week intervention period®.
However, findings in this study may not be generalized to other nursing homes or other
programs. Our analyses revealed that during the years after major CMS and state nursing
home quality initiatives, pressure ulcers among long-term care residents improved overall
and across racial and site groups, but disparities persisted.

Given the widespread racial disparities in nursing home care, it is imperative to close the
gap beyond industry-wide improvements. The first key step would be understanding why
these disparities exist before appropriate efforts can be made to eliminate them. Given that
nursing home care for minority residents is concentrated among a small number of nursing
homes®9:39, understanding how outcomes vary as a function of site of care can inform
targeted interventions. We found that the enduring racial disparities were largely associated
with the type of facilities, and that residents of both races showed substantially increased
risk-adjusted odds of pressure ulcers when they received care in minority-concentrated
facilities. This suggests that the disparities in pressure ulcer care are largely a system
problem, and that the particular nursing home in which a patient is served seems to be more
important than patient race itself.

It is not entirely clear why nursing homes highly concentrated by black residents were
associated with higher risk-adjusted odds of pressure ulcers. Adjustment for differences in
nursing home managerial, staffing, financial, and geographic characteristics did not change
these associations. It is possible that these measures were imperfect proxies for facilities’
structural factors that directly affect resident care and outcomes. For example, the absence of
appropriate pressure ulcer risk assessment programs may be more common in black-
concentrated nursing homes. Thus, this and other underlying organizational, resource, and
system-of-care deficits among these nursing homes may persist over time and perpetuate
their worsened outcomes relative to other nursing homes.

The findings suggest several policy implications. Importantly, future quality initiatives, such
as the renewed CMS QIO program, could consider incorporating disparity-eliminating
efforts. For example, Targeting interventions on nursing homes with enduring outcome
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deficits may promote quality and equity of care more efficiently. Current nursing home
quality reporting may contribute to the overall outcome improvement but does not seem to
bring a concerted benefit of narrowed disparities. In the long term, the public reporting may
show a ‘discouraging’ effect on nursing homes that serve predominantly minority residents,
because current report spotlights their worse scores than those of other nursing homes and
disregards their similar amount of outcome improvement over time. Indeed, to achieve the
same level of reduced pressure ulcer rate, minority-concentrated nursing homes may have
devoted more resource and staff inputs given the difficulties of early identification and
prevention of pressure ulcers among patients with darkly-pigmented skin. Future report
cards should recognize outcome improvements of individual facilities. Similarly, the
recently-designed Medicare and Medicaid pay-for-performance programs343° in nursing
homes could reward both outcome superiority across facilities and secular improvement
within a facility.

This study has several limitations. Our analyses focused on pressure ulcer prevalence and its
persistent racial disparities; the results may not be generalized to other outcome and process
of care disparities in nursing homes#0-42, We may have had limited ability in the
multivariate risk adjustment to account for variations in resident and site-of-care
characteristics. Therefore, the persistent disparities may be partially mediated by
unmeasured factors that affect pressure ulcer rates. Finally, we could not determine whether
the overall reduced pressure ulcer rate is attributable specifically to the CMS or other quality
initiatives in nursing homes, although program-specific effects have been the focus of prior
studies?0-12,

CONCLUSIONS

This study found that despite the reduced pressure ulcer rates among long-term nursing
home residents across all race and nursing home groups during 2003-2008, racial disparities
persisted. Persistent risk-adjusted disparities were largely related to the higher rates among
nursing homes that disproportionately serve black residents. Future nursing home initiatives
may need to devote more attention to disparity reduction efforts beyond global quality
improvement.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Pressure ulcer (stage 2+) rate by race and nursing home type (error bars indicate 95%

confidence intervals)
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Table 3

Nursing home and county characteristics by type of nursing homes, 2008

Page 15

Nursing homes with concentration of black residents that is2

Low (<5%)

Medium (5-14.9%)

Medium-high (15-34.9%)

High (>35%)

Nursing home characteristic

Number of nursing homes Black
residents, mean

(median, IQR), %

Number of beds, mean, (median,
IQR) Profit status, number (%)

For-profit
Non-for-profit
Government

Chain affiliated, number (%)

Medicaid residents, mean (median,
IQR), %

RN hours per resident day, mean
(median, IQR)

LPN/LVN hours per resident day,
mean (median, IQR)

CNA hours per resident day, mean
(median, IQR)

Number of government-issued
deficiency citations, mean (median,
IQR), % Total

Health care related

County characteristic b

Competition of nursing home care,
mean (median, IQR)

Population>65 years, mean
(median, IQR), %

Urban area

7,231

1.0(0, 0-1.8)
100 (94, 60-120)

4,363 (60.3)
2,332 (32.3)
536 (7.4)
3,750 (51.9)
57.4 (60.7, 47.5-71.2)

0.6 (0.6, 0.4-0.8)

0.8 (0.8, 0.6-0.9)

2.4(2.4,2.1-2.8)

11 (10, 6-15)

7 (5, 3-9)

0.7 (0.8, 0.7-0.9)

14.6 (14.1, 11.8-16.7)

4,339 (60.0)

2,322

9.1(8.6, 6.7-11.3)
124 (118, 88-148)

1,836 (79.1)
394 (17.0)
92 (4.0)
1,381 (59.5)
65.1 (67.1, 56.5-76.1)

0.5 (0.5, 0.4-0.6)

0.8 (0.8, 0.7-1.0)

2.4(2.3,2.0-2.7)

12 (11, 6-16)

8 (7, 3-11)

0.8 (0.9, 0.8-1.0)

13.3(12.7,10.7-14.8)

1,880 (81.0)

1,603

23.1(22.2, 18.1-27.4)
130 (120, 91-152)

1,306 (81.3)
238 (14.8)
62 (3.9)
996 (62.0)
70.6 (72.1, 62.8-80.9)

0.5 (0.5, 0.3-0.6)
0.9 (0.9, 0.7-1.0)
2.3(2.2,2.0-2.6)

12 (11, 6-16)

8 (6, 3-11)

0.8 (0.9, 0.7-1.0)
12.9 (12,6, 10.6-14.4)

1,262 (78.6)

1,317

56.1 (51.3, 42.4-66.2)
137 (120, 95-161)

1,032 (78.5)
207 (15.8)
75(5.7)
766 (58.3)
77.0 (78.6, 70.9-85.8)

0.5 (0.4, 0.3-0.6)

0.9 (0.9, 0.7-1.0)

2.2(2.2,1.9-25)

13 (11, 7-17)

8 (7, 4-11)

0.8 (0.9, 0.7-1.0)

12.5(12.2,10.7-13.9)

1,037 (78.9)

IQR=inter-quartile range; RN=registered nurse; LPN=licensed practical nurse; LVVN=licensed vocational nurse; CNA=certified nurse assistance.

aP<.001 for comparisons of all characteristics across nursing home group (chi-square tests for categorical variables and analyses of variance for

continuous variables).

b . L . .
Unite of analysis is each nursing home in the county.
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