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Abstract

Background: In California, >29,000 residents in skilled nursing facility

(SNFs) were diagnosed with novel coronavirus disease 2019 (COVID-19)

between March 2020 and November 2020. Prior research suggests that SNFs

serving racially and ethnically minoritized residents often have fewer resources

and lower quality of care. We performed a cross-sectional analysis of COVID-19

incidence among residents in California SNFs, assessing the association of

SNF-level racial and ethnic compositions and facility- and neighborhood-level

(census tract- and county-level) indicators of socioeconomic status (SES).

Methods: SNFs were grouped based on racial and ethnic composition using

data from the Centers for Medicare and Medicaid Services; categories included

SNFs with ≥88% White residents, SNFs with ≥32% Black or Latinx residents,

SNFs with ≥32% Asian residents, or SNFs not serving a high proportion of any

racial and ethnic composition (mixed). SNF resident-level COVID-19 infection

data were obtained from the National Healthcare Safety Network from

May 25, 2020 to August 16, 2020. Multilevel mixed-effects negative binomial

regressions were used to estimate incidence rate ratios (IRR) for confirmed

COVID-19 infections among residents.

Results: Among 971 SNFs included in our sample, 119 (12.3%) had ≥88%
White residents; 215 (22.1%) had ≥32% Black or Latinx residents; 78 (8.0%) had

≥32% Asian residents; and 559 (57.6%) were racially and ethnically mixed. After

adjusting for confounders, SNFs with ≥32% Black or Latinx residents

(IRR = 2.40 [95% CI = 1.56, 3.68]) and SNFs with mixed racial and ethnic com-

position (IRR = 2.12 [95% CI = 1.49, 3.03]) both had higher COVID-19 incidence

rates than SNFs with ≥88% White residents. COVID-19 incidence rates were also

found to be higher in SNFs with low SES neighborhoods compared to those in

high SES neighborhoods.
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Conclusion: Public health personnel should consider SNF- and neighborhood-

level factors when identifying facilities to prioritize for COVID-19 outbreak pre-

vention and control.
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INTRODUCTION

The novel coronavirus disease 2019 (COVID-19) has
resulted in substantial morbidity and mortality among
residents in skilled nursing facilities (SNFs), facilities that
provide 24-hour skilled nursing care. As of April 2022,
more than 86,000 COVID-19 infections and 9,000 deaths
have been reported among residents of California
(CA) SNFs.1 COVID-19 has disproportionately affected
older adults and persons with specific underlying health
conditions,2 and also substantially impacted Black and
Hispanic/Latinx communities in the general population
with similar patterns observed among residents of SNFs,
where these demographic and underlying health charac-
teristics intersect and concentrate risks of transmission
and severe disease and death.3,4

The conditions in which people live, and the quality
of the health care that they have access to, are key social
determinants of how the COVID-19 pandemic has differ-
entially decimated marginalized demographic and socio-
economic groups. Place matters, including for SNFs. Staff
who work in SNFs in communities with high COVID-19
infection rates—communities which often have higher
proportions of Black and Hispanic/Latinx residents—
tend to use public transportation and themselves live in
areas disproportionately impacted by the pandemic.5

Prior research on racial and ethnic disparities suggests
that SNFs with higher proportions of racially and ethni-
cally minoritized patient populations often have fewer
resources, less staffing, and lower quality of care.6–10 For
example, SNFs that serve predominantly Black residents
have been shown to have poorer financial performance
and quality of care compared to SNFs that serve predomi-
nantly White residents; this suggests that SNFs serving
predominantly White residents may have greater access
to resources and consequently greater opportunity to
invest in the quality of care.5 SNF resident population
characteristics often reflect the residential segregation
within metropolitan areas in which they are located, with
disparities in care resulting from limited access to care
and resources.7 For instance, neighborhood segregation
was found to be associated with SNF resident
segregation,8 and, past work has shown SNFs are less
likely to be located in communities of color.11 As a result

of limited access to resources, SNFs that are located in
communities of color are less likely to have protective
measures such as personal protective equipment (PPE)
and are of lower quality compared to SNFs located in pre-
dominantly White neighborhoods.12,13

Unequal access to resources, racial and ethnic compo-
sition of residents, and neighborhood-level factors may
therefore be associated with higher COVID-19 incidence
in SNFs.14,15 Recent research found SNFs with higher
staffing and quality ratings had a lower number of con-
firmed COVD-19 infections and deaths, and SNFs that pre-
dominantly served racially and ethnically minoritized
residents had more COVID-19 infections.14,16,17 County-
level socioeconomic status (SES), racial and ethnic compo-
sition, and per capita income may also be associated with
COVID-19 incidence in both the community and within
SNFs.18,19 For instance, recent work has found staff who
work in SNFs located in neighborhoods with high
COVID-19 prevalence tend to live in areas disproportion-
ally impacted by COVID-19.5 In effect, a long-standing

Key points

• Skilled nursing facilities with mixed resident
racial and ethnic composition and those with
≥32% Black or Hispanic/Latinx residents had
higher COVID-19 incidence rates compared to
SNFs with majority White residents even after
adjusting for facility-, neighborhood-, and
county-level factors.

• Skilled nursing facilities with the worst finan-
cial performances and those located in neigh-
borhoods with the lowest socioeconomic status
and in communities of color exacerbated resi-
dent COVID-19 disparities.

Why does this paper matter?

Our findings help magnify the need for greater
policy-level efforts to encourage greater resources
and support for facilities that require more assis-
tance within vulnerable communities.
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maldistribution of social investment in SNFs, and a racial
and ethnic disparities in health at the community level
have amplified the pandemic in places that provide long-
term services.5,19,20 To better understand the importance
of these neighborhood-level and SNF-level factors with
COVID-19 outcomes, we performed a cross-sectional anal-
ysis of COVID-19 incidence and deaths among residents in
California SNFs, assessing the impact of SNF-level racial
and ethnic compositions and SNF- and neighborhood-
level indicators of SES.

METHODS

We analyzed the Centers for Medicare and Medicaid Ser-
vices' (CMS) Nursing Home COVID-19 Public File from
May 25, 2020–August 16, 2020 to avoid inconsistencies in
reporting prior to May 25, while including early surges.21

Key elements in the publicly available file include weekly
counts of incident COVID-19 infections and deaths
among SNF residents, as well as facility-reported size and
bed capacity. CMS performed data quality verification to
ensure the accuracy of the reported numbers.

We linked the COVID-19 incidence data to several
other datasets, including 2020 California Department of
Health Care Access and Information (HCAI) SNF resident
demographic information and SNF facility and financial
characteristics22; CMS Nursing Home Compare (NHC)
organizational, staffing, and quality of care data (updated
on March 21, 2020)23; the LTCFocus file created by Brown
University for additional SNF resident characteristics24;
the numbers of laboratory-confirmed COVID-19 infections
in all counties in California obtained from the California
Department of Public Health (CDPH) Open Data Portal,25

and SES at the neighborhood level obtained from the CA
Healthy Places Index18 (HPI), and the American Commu-
nity Survey (ACS, 2014-2018 data).26 For context, the HPI
was created as a tool rooted in the social determinants of
health for place-based policy making and program target-
ing and evaluated SES as an aggregated variable.27

Main predictor and outcomes

The main predictor variable was SNF resident racial and
ethnic composition. SNFs were grouped by racial and
ethnic composition using facility-reported data from
HCAI into categories that improved our sample size and
aligned with those used in published research.6,7 Catego-
ries included majority White residents (≥88% of residents
are White), high proportion of Black or Hispanic/Latinx
residents (≥32% of residents are Black or Hispanic/
Latinx), high proportions of Asian residents (≥32% of

residents are Asian), or racially and ethnically mixed
(SNFs did not include high proportions of any race and
ethnicity). The thresholds for high proportion of racial
and ethnic groups were chosen based on past work that
used similar cutpoints to represent facilities with high
proportion of Black and high proportion of racially and
ethnically minoritized SNF residents.6 Because of the
limited sample size for SNFs, we chose to combine SNFs
with high proportion of Black or Hispanic/Latinx resi-
dents into the same category, though this may mask dif-
ferences between racial and ethnic categories. Given the
limited number of SNFs with high proportions of Asian
residents (N = 78), this category was excluded from our
main results. Our primary outcomes of interest included
numbers of COVID-19 laboratory-confirmed infections
among residents and deaths among residents.

Covariates

In addition to resident demographic variables (racial and
ethnic composition, sex, age) and health insurance informa-
tion (use of Medicaid called Medi-Cal in CA), SNF financial
characteristics collected from HCAI included operating
margin, employee turnover percentage, SNF ownership,
and number of beds within a facility. Operating margin was
calculated by dividing net income from health care opera-
tions by total health care revenue. The ratio indicated the
percentage of health care revenue that remained as income
after operating expenses had been deducted. Employee
turnover percentage reflected the total number of people
employed from January to December 2019 relative to the
average number of employees during this time period.
Additional facility characteristics included ratings on staff-
ing, quality, health-inspection, and overall obtained from
NHC (range: 1–5 [higher scores indicated better ratings]);
and average activities of daily living score (ADL) collected
from the LTCFocus file (range: 0–28).

Neighborhood-level covariates were determined at
the census tract-level. The HPI 2.0 provided a composite
measure of SES at the neighborhood level based on
25 indicators that encompassed economics, education,
healthcare access, housing, built and social environ-
ment, and transportation (range: 1–100). The ACS pro-
vided data on racial and ethnic composition of
neighborhoods by enumerating the number of racially
and ethnically minoritized individuals within each cen-
sus tract. In addition to neighborhood-level covariates,
we included county-level data such as the total number
of COVID-19 confirmed infections as of August
16, 2020, and population size to determine county
COVID-19 incidence. Both variables were obtained from
the CDPH Open Data Portal.
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Statistical analyses

We used cross-sectional data to evaluate differences in
COVID-19 confirmed infections and deaths, by SNF
racial and ethnic composition, as well as other facility,
neighborhood, and county characteristics. Mixed-effects
negative binomial regressions with three levels (facility,
neighborhood, county) were used to model the COVID-
19 infection count among residents. Mixed-effects zero-
inflated negative binomial regression was used to model
death counts due to the large proportion of SNFs that
reported zero deaths. Incidence rate ratios (IRR) were
used to interpret the associations. To further investigate
the association of neighborhood level factors and finan-
cial characteristics of SNFs, stratified analyses were con-
ducted to examine the association between resident racial
and ethnic composition and COVID-19 incidence and
deaths by HPI score and racial and ethnic composition of
the neighborhood, and facility operating margin and
employee turnover. Each stratification variable was also
assessed as a predictor variable to examine its association
with COVID-19 incidence and deaths by racial and eth-
nic composition. In addition, to test the robustness of
findings, we conducted sensitivity analyses with lower
cut-points for categorizing SNF racial and ethnic compo-
sitions, comparing ≥32%–≥25% Black or Hispanic/Latinx
residents, and ≥88% (top 10th percentile) to ≥80% (top
20th percentile) White residents. We also conducted
racial and ethnic -specific analyses to assess if the associa-
tion between SNF resident composition and COVID-19
incidence was specific to certain racial or ethnic groups.

Based on a priori directed acyclic graphs,20 published
literature, and an effort to evaluate the most parsimoni-
ous models, all models controlled for: number of beds
within a facility; average age of facility residents; propor-
tion of Medi-Cal recipients; average ADL score; overall
CMS NHC facility rating; operating margin; employee
turnover; HPI score; racial and ethnic composition of the
neighborhood (proportion Black and Hispanic/Latinx);
and county COVID-19 incidence.19 The baseline model
consisted of facility-level variables and subsequent
models included variables with additional levels (neigh-
borhood and county). All covariates were categorized as
tertiles, except for HPI score, which was categorized as
binary (median cut point) in the full analysis, with below
the median cut points indicating less healthy community
conditions (low HPI). In secondary analyses, covariates
were categorized as binary to accommodate the antici-
pated limited sample size of the reference group (SNFs
with majority White residents). Analyses were performed
using R statistical software (lme428 and glmmTMB29

packages) version 3.6.2 (R Project for Statistical
Computing).

RESULTS

Among 971 SNFs included in our sample, 119 (12.3%)
had ≥88% White residents; 215 (22.1%) had ≥32% Black
or Latinx residents; 78 (8.0%) had ≥32% Asian residents;
and 559 (57.6%) were racially and ethnically mixed
(Table 1). SNFs with majority White residents had higher
proportions of women, older residents, smaller propor-
tion of Medi-Cal recipients, and fewer beds compared to
other SNF categories. In addition, SNFs with majority
White residents had higher operating margins and were
located in neighborhoods with higher HPI and smaller
proportions of Black or Hispanic/Latinx populations and
counties with lower COVID-19 incidence compared to
their counterparts. Furthermore, the majority of SNFs
were for-profit for each racial and ethnic category; how-
ever, SNFs with majority White residents had the largest
proportion of SNFs that were not-for-profit compared to
SNFs with high proportions of Black or Hispanic/Latinx
residents, although the sample size was limited
(Table S2).

Compared with SNFs with majority White residents,
racially and ethnically mixed SNFs had a significantly
higher COVID-19 incidence rate among residents after
controlling for SNF-level factors (IRR = 2.98 [95% confi-
dence interval (CI) = 1.95, 4.57]). After controlling for
neighborhood and county-level factors; this association
was attenuated but remained statistically significant
(IRR = 2.12 [95% CI = 1.49, 3.03]) (Figure 1). Incidence
rates were higher among SNFs with high proportions of
Black or Hispanic/Latinx residents compared to SNFs
with majority White residents, after controlling for SNF-
level factors (IRR = 5.12 [95% CI = 3.09, 8.51]) and
neighborhood and county-level factors (IRR = 2.40 [95%
CI = 1.56, 3.68]), although results were attenuated after
further adjustments. In our sensitivity analyses, when
cut-points were lowered for SNFs with Black or His-
panic/Latinx residents the COVID-19 incidence rates
increased in these populations; when cut-points were
lowered for SNFs with majority White residents, the
COVID-19 incidence rates decreased for both racially and
ethnically mixed SNFs and those with high proportions
of Black or Hispanic/Latinx residents (Table S1). How-
ever, the overall trends in differences remained consis-
tent with our main results. We further examined Black
and Hispanic/Latinx specific analyses and found similar
patterns to our previous results, however, the sample
sizes for both groups were limited, and final models were
not significant (Table S3).

SNFs with high proportions of Black or Hispanic/
Latinx residents had higher mortality rates compared to
SNFs with majority White residents even when control-
ling for SNF- (IRR = 2.15 [95% CI = 1.23, 3.76]) and
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neighborhood-level factors (IRR = 1.84 [95%
CI = 1.00,3.83]); however, the association was attenuated
and no longer significant after adjustment for county-
level factors (IRR = 1.51 [95% CI = 0.81, 2.79])

(Figure 1). In comparison, there were no significant dif-
ferences identified in mortality rates between racially and
ethnically mixed SNFs and SNFs with majority White
residents.

TABLE 1 Comparison of select facility and neighborhood characteristics for skilled nursing facilities by racial and ethnic composition

Characteristic
Overall
(Mean [SD])a

Mixed
(Mean [SD])

≥32% Black or
Hispanic/Latinx
(Mean [SD])

≥88% White
(Mean [SD])

≥32% Asian
(Mean [SD])

N 971 559 215 119 78

Women (%) 56 (11) 56 (11) 51 (11) 64 (9.0) 59 (7.0)

Average facility age (years) 76.49 (7.54) 75.89 (7.35) 73.30 (7.42) 81.94 (6.17) 80.10 (5.06)

Overall 5-star rating 3.42 (1.35) 3.42 (1.36) 2.97 (1.34) 3.98 (1.25) 3.77 (1.10)

Medi-Cal users (%) 52 (29) 53 (27) 51 (.29) 48 (37) 52 (29)

Number of beds 101.36 (48.77) 102.33 (49.10) 103.97 (42.68) 87.14 (47.45) 110.49 (58.41)

Activities Daily Living Score 18.20 (3.27) 17.86 (3.54) 18.86 (2.98) 17.58 (2.48) 19.78 (2.35)

Operating marginb 9.28 (19.14) 8.75 (19.46) 7.43 (8.79) 16.12 (30.39) 7.09 (7.58)

Employee turnover (%) 46.3 (20.96) 46.5 (21.11) 47.4 (20.96) 45.3 (21.34) 43.6 (19.28)

Healthy Places Index Score 44.10 (27.13) 45.47 (27.75) 33.55 (22.94) 53.68 (25.27) 47.12 (27.55)

Proportion of neighborhood Black
or Hispanic/Latinx (%)

0.44 (0.24) 0.42 (0.22) 0.62 (0.22) 0.26 (0.17) 0.42 (0.23)

County COVID-19 incidence 0.02 (0.01) 0.02 (0.01) 0.02 (0.01) 0.01 (0.01) 0.02 (0.01)

aIncludes SNFs with ≥32% Asian residents.
bOperating margin was calculated by dividing net income from health care operations by total health care revenue.

FIGURE 1 Association of racially and ethnically mixed SNFs (blue) & SNFs with ≥32% Black or Hispanic/Latinx residents (orange)

compared to majority White SNFs with COVID-19 outcomes
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When stratified by SNF- and neighborhood-level fac-
tors (Table 2), racially and ethnically mixed SNFs with a
low HPI score (IRR = 3.19 [95% CI = 1.98, 5.13]) and
SNFs with high proportions of Black or Hispanic/Latinx
residents and a low HPI score (IRR = 3.38 [95%
CI = 2.03, 5.60]) had significantly higher COVID-19 inci-
dence rates compared to SNFs with majority White

residents. Similarly, when restricting analysis to SNFs
with high employee turnover, racially and ethnically
mixed SNFs (IRR = 3.37 [95% CI = 1.89, 6.03]) and SNFs
with high proportions of Black or Hispanic/Latinx resi-
dents (IRR = 4.11 [95% CI = 2.07, 8.17]) had significantly
higher COVID-19 incidence rates compared to SNFs with
majority White residents. When we restricted analysis to

TABLE 2 Association of skilled

nursing facility racial and ethnic

composition with COVID-19 outcomes

stratified by skilled nursing facility- and

neighborhood-level factors

Model
≥88% White
(IRR [95% CI])

Mixed (IRR
[95% CI])

≥32% Black or Hispanic/
Latinx (IRR
[95% CI])

COVID-19 incidence rate

Healthy places index

Highest Ref 1.35(0.74, 2.46) 1.74 (0.78, 3.87)

Lowest Ref 3.19 (1.98,5.13)a 3.38 (2.03, 5.60)a

Operating margin

Highest Ref 1.79 (0.99, 3.25) 1.61 (0.77, 3.38)

Lowest Ref 2.36 (1.48, 3.74)a 3.06 (1.71, 5.47)a

Employee turnover

Highest Ref 3.37 (1.89, 6.03)a 4.11 (2.07, 8.17)a

Lowest Ref 1.45 (0.89, 2.38) 1.40 (0.74, 2.63)

Percent of neighborhood Black or Hispanic/Latinx

Highest Ref 0.72 (0.47, 1.11) 0.96 (0.60, 1.53)

Lowest Ref 3.66 (2.00, 6.69)a 3.09 (1.20, 8.00)a

County COVID-19 incidence

Highest Ref 2.01 (1.28, 3.17)a 2.63 (1.58, 4.36)a

Lowest Ref 2.34(1.30, 4.21)a 2.25 (1.04, 4.89)a

COVID-19 mortality rate

Healthy places index

Highest Ref 0.73 (0.34, 1.57) 1.11 (0.42, 2.93)

Lowest Ref 0.50 (0.26, 0.99)a 1.15 (0.78, 1.69)

Operating margin

Highest Ref 0.97 (0.54, 1.75) 0.83 (0.41, 1.69)

Lowest Ref 1.47 (0.64, 3.36) 2.17 (0.83, 5.67)

Employee turnover

Highest Ref 2.19 (1.04, 4.58)a 3.27 (1.40, 7.87)a

Lowest Ref 0.80 (0.39, 1.65) 0.78 (0.32, 1.93)

Percent of neighborhood Black or Hispanic/Latinx

Highest Ref 0.96 (0.44, 2.10) 1.11 (0.50, 2.45)

Lowest Ref 1.32 (0.64, 2.71) 1.90 (0.65, 5.54)

County COVID-19 incidence

Highest Ref 1.02 (0.48, 2.17) 1.19 (0.51, 2.74)

Lowest Ref 0.95 (0.47, 1.92) 1.31 (0.50, 3.46)

Note: All models adjusted for number of certified beds, facility average age, proportion of residents on Medi-

Cal, activities daily living score, and overall facility rating. Models also adjusted for variables that were not
used for stratification. All stratification variables were coded as binary.
Abbreviations: CI, Confidence intervals; IRR, Incidence Rate Ratio.
aIndicates p-value <0.05.
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SNFs in neighborhoods with low proportion of Black or
Hispanic/Latinx, racially and ethnically mixed SNFs
(IRR = 3.66 [95% CI = 2.00, 6.69]) and SNFs with high
proportions of Black or Hispanic/Latinx residents
(IRR = 3.09 [95% CI = 1.20, 8.00]) had significantly
higher COVID-19 incidence rates among residents com-
pared to SNFs with majority White residents. In addition,
when we stratified analysis based on COVID-19 county-
level incidence, we found the largest differences in inci-
dence rates between SNFs with high proportions of Black
or Hispanic/Latinx residents and those with majority
White residents to be in counties with higher COVID-19
incidence (IRR = 2.63 [95% CI = 1.58, 4.36]).

We also examined the association of SNF-, neighbor-
hood, and county-level factors with COVID-19 incidence
and COVID-19 mortality rates stratified by SNF racial
and ethnic composition to identify differences within
racial and ethnic groups (Table 3). Among racially and
ethnically mixed SNFs, COVID-19 incidence rates were
higher in SNFs in low HPI neighborhoods compared to
those in high HPI neighborhoods (IRR = 1.61 [95%
CI = 1.07, 2.42]). In contrast, among SNFs with majority

White residents, SNFs in low HPI neighborhoods had
lower COVID-19 incidence rates compared to those in
high HPI neighborhoods (IRR = 0.14 [95% CI = 0.04,
0.50]); however, sample size was limited (low HPI
[N = 50] versus high HPI [69]). Higher county COVID-19
incidence was associated with higher COVID-19 inci-
dence rates and mortality rates among residents in
racially and ethnically mixed SNFs when compared to
their counterparts in counties with low COVID-19 inci-
dence. Similar results for mortality rates were observed
among SNFs with high proportions of Black or Hispanic/
Latinx residents.

DISCUSSION

In a statewide analysis, we found SNF- and
neighborhood-level factors further widen racial and eth-
nic disparities in COVID-19 incidence in SNFs in Califor-
nia. SNFs with mixed composition and those with ≥32%
Black or Hispanic/Latinx residents had higher COVID-19
incidence rates compared to SNFs with majority White

TABLE 3 Association of skilled nursing facility- and neighborhood- level factors with COVID-19 outcomes stratified by skilled nursing

facility racial and ethnic composition

Model Reference
≥88% White
(IRR [95% CI])

≥32% Black or
Hispanic/Latinx
(IRR [95% CI]) Mixed (IRR [95% CI])

COVID-19 incidence rate

Low Healthy Places Index High HPI 0.14 (0.04, 0.50)a 0.93 (0.57, 1.51) 1.61 (1.07, 2.42)a

Low operating margin High operating margin 0.84 (0.52, 1.34) 1.03 (0.88, 1.21) 1.01 (0.86, 1.20)

High employee turnover Low turnover 1.24 (0.59, 2.62) 1.10 (0.79, 1.54) 1.00 (0.80, 1.23)

High percent of
neighborhood Black or
Hispanic/Latinx

Low proportion 11.63 (4.36, 31.03)a 1.60 (0.94, 2.72) 1.02 (0.70, 1.49)

High county COVID-19
Incidence

Low incidence 2.20 (0.59, 8.23) 3.33 (1.65, 6.69)a 4.07 (2.40, 6.89)a

COVID-19 mortality rate

Low healthy Places Index High HPI 0.08 (0.01, 0.58)a 1.12 (0.66, 1.88) 1.57 (0.96, 2.57)

Low operating margin High operating margin 0.60 (0.22, 1.62) 1.14 (0.79, 1.63) 0.97(0.68, 1.40)

High employee turnover Low turnover 0.60 (0.21, 1.76) 1.45 (0.85, 2.46) 1.06 (0.80, 1.42)

High percent of
neighborhood Black or
Hispanic/Latinx

Low proportion 18.5 (4.40, 77.91)a 1.10 (0.63, 1.92) 1.09 (0.67, 1.78)

High county COVID-19
Incidence

Low incidence 7.67 (3.92, 14.99)a 1.36 (0.77, 2.39) 3.43 (1.63, 7.21)a

Abbreviations: CI, Confidence intervals; IRR, Incidence Rate Ratio.

Note: All models adjusted for number of certified beds, facility average age, proportion of residents on Medi-Cal, activities daily living score, overall facility
rating, and county COVID-19 incidence. Models also adjusted for neighborhood-level variables that were not main predictors in the model. All stratification
variables were coded as binary.
aIndicates p-value <0.05.
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residents even after adjusting for SNF-, neighborhood-,
and county-level factors. Disparities were exacerbated in
SNFs located in neighborhoods with the lowest HPI
scores, the worst financial performances, and in commu-
nities of color. Our findings continue to magnify the need
to direct greater resources and attention to SNFs within
these vulnerable communities.

Although prior studies have identified racial and eth-
nic disparities in COVID-19 infections and deaths among
SNF residents,3,16,30 our results demonstrate that these dis-
parities are further exacerbated by SNF-, neighborhood,
and county-level factors. We found that SNFs serving
racially and ethnically minoritized residents were more
likely to be located in neighborhoods with low HPI, and
furthermore, among these SNFs the difference in COVID-
19 incidence between racial and ethnic SNF categories
widened. SNF financial characteristics are associated with
disadvantaged communities, resident demographics, and
neighborhood demographics.7 SNFs with poorer financial
performance may be less able to invest in resources, staff-
ing, and quality improvement efforts that could prevent
COVID-19 transmission. For instance, reduced financial
resources may limit access to testing resources necessary
for routing screening testing of staff to identify infectious
staff or may represent limited access to competing for
infection prevention and control (IPC) equipment.31 In
addition to lower financial performance, SNFs located in
communities of color also tend to have limited resources,
low quality of care, and be racially and ethnically concen-
trated.6–8,12

The racial and ethnic separation and concentration
across SNFs reflects patterns of residential segregation
and community-level socio-economic barriers. Payment
mechanisms that concentrate racially and ethnically min-
oritized individuals in lower-resource SNFs with poorer
outcomes, and punitive regulatory practices that burden
already under-resourced SNFs, exemplify a type of struc-
tural or institutional racism, in which policies and sys-
tems produce different outcomes for different racial and
ethnic groups in a manner that benefits the dominant
group.32 Past literature has consistently indicated that
SNFs remain highly segregated, and racially and ethni-
cally minoritized residents tend to be concentrated in a
relatively small number of facilities.8,12,33 Payer status,
income, or financial barriers may also directly affect
access to care facilities, limiting potential options and
reinforcing segregation. In addition, corporate decisions
on where to locate SNFs (favoring higher-income neigh-
borhoods) and how to distribute resources are manifesta-
tions of institutional racism.32 As a result, residents in
SNFs with higher proportions of racially and ethnically
minoritized groups continue to face inequities in health-
care opportunities, leaving them more vulnerable to

higher risks of poor health outcomes, as evidenced by
increased COVID-19 morbidity and mortality.

Overall, our results suggest that disparities in COVID-
19 incidence within SNF mirrors disparities in COVID-19
burden among their surrounding communities. Racially
and ethnically minoritized and low SES communities dis-
proportionately experience the highest rates of COVID-19
and have been found to have higher disease transmission
due to difficulty maintaining social distancing. Social
distancing is exceedingly challenging when residing in
overcrowded housing, multigenerational households, or
having an essential worker occupation.4,34,35 These factors
increase the probability of rapid spread of COVID-19 at
the community-level, placing staff from these communities
at higher risk of COVID-19 infection and inadvertent
introduction and transmission among residents.36

Our study has several limitations. First, although SNF-
level characteristics are important, the current study was
limited by the lack of individual-level data on COVID-19
infections and deaths among SNF residents and staff to
study disparities more explicitly. Second, due to our limited
sample size, we combined Black and Hispanic/Latinx racial
and ethnic composition into one category in our main
analysis, potentially limiting our ability to investigate racial
and ethnic-specific disparities; however, we conducted
additional racial and ethnic-specific analyses and found
that results were similar to those found in our main analy-
sis. Third, although others have described the importance
of SNF staff employment networks in predicting COVID-
19 infections,37 we lacked information on staff members'
employment histories to quantify the proportion of staff
working at multiple facilities. Fourth, COVID-19 infection
and death counts were self-reported by SNF administra-
tion; while this captured total counts, it did not account for
readmissions or discharges of residents. Fifth, we were
unable to assess other characteristics of SNFs that have
been shown to be predictive of COVID-19 mortality: resi-
dent crowding,38; IPC, and linguistic concordance between
patients and staff.39 Sixth, by coding SNF financial- and
neighborhood-level variables as binary in additional ana-
lyses due to the limited sample size, we potentially created
broad categories that could mask important characteristics;
however, additional analyses with tertiles suggested similar
results. Seventh, in addition to the inability to determine
how facilities assessed race and ethnicity of SNF residents,
we did not have sufficient sample size to explore additional
resident racial and ethnic compositions such as Asian,
Native Hawaiian or Pacific Islander or American Indian/
Alaska Native populations, preventing us from further
evaluating populations that have been found to have an
increase in COVID-19 mortality.19,40 Finally, our cross-
sectional study evaluated SNF COVID-19 disparities after
initial surges in 2020; however, more work is needed to
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assess these associations longitudinally and after subse-
quent waves and the introductions of vaccines.

We found that not only do SNFs with higher percent-
ages of Black or Latinx residents have higher COVID-19
incidence, but these associations are exacerbated by SNF
financial characteristics and neighborhood factors. Our
findings underscore the imperative for public health agen-
cies to prioritize disproportionately impacted communities
and co-located SNFs for public health support and
resources, such as those in low resourced communities,
those located in predominantly Black and Hispanic/Latinx
communities, or SNFs with poor financial performance to
mitigate the impact of COVID-19. In the context of greater
resources and technical assistance to SNFs, work is then
needed to strengthen regulatory oversight to ensure that
all facilities meet minimum federal and state nursing
home standards for quality, staffing, IPC, sanitation, and
emergency requirements, with an expectation that pro-
viders and corporations will be held accountable. Further-
more, focused attention on the social determinants of
health in these vulnerable communities should be a long-
term priority beyond COVID-19 outbreak control efforts,
as SES factors at the SNF- and neighborhood level that
drive disparities in COVID-19 preceded the pandemic and
will continue to impact health outcomes post-pandemic.
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