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BACKGROUND/OBJECTIVES: To determine racial/ethnic
disparities in weekly counts of new COVID-19 cases and
deaths among nursing home residents or staff.
DESIGN: Cross-sectional analysis of national nursing home
COVID-19 reports linked to other data. Multivariable two-
part models modeled disparities in count of cases or deaths,
and logistic regressions modeled disparities in self-reported
shortages in staff and personal protective equipment (PPE),
across nursing home groups with varying proportions of
racial/ethnic minority residents, defined as low-, medium-,
medium-high–, and high-proportion groups.
SETTING: A total of 12,576 nursing homes nationally.
PARTICIPANTS: None.
INTERVENTION: None.
MEASUREMENTS: Numbers of incident COVID-19 con-
firmed cases among residents and staff, and incident
COVID-19 related deaths among residents (primary out-
comes); and nursing home reported shortages in staff and
PPE (secondary outcomes). All outcomes were reported for
the week of May 25, 2020.
RESULTS: The number of weekly new COVID-19 con-
firmed cases among residents ranged from an average of 0.4
cases per facility (standard deviation (SD) = 2.5) for the
low-proportion group (93.0% had zero new cases) to 1.5
cases per facility (SD = 6.3) for the high-proportion group
(78.9% had zero new cases). Multivariable regression esti-
mated that compared with the low-proportion group, the
likelihood of having at least one new resident case was
76% higher (odds ratio = 1.76; 95% confidence inter-
val = 1.38–2.25; P = .000) for the high-proportion group.
Similar across-facility disparities were found for the weekly

count of new COVID-19 deaths among residents (ranging
from 0.1 deaths per facility (SD = 1.1) for the low-propor-
tion group to 0.4 deaths (SD = 2.0) for the high-proportion
group) and in the weekly count of new COVID-19 con-
firmed cases among staff (ranging from 0.3 cases (SD = 1.4]
to 1.3 cases (SD = 4.4) per facility). No substantial dispar-
ities in self-reported shortages of staff or PPE were found.
CONCLUSION: Nursing homes caring for disproportion-
ately more racial/ethnic minority residents reported more
weekly new COVID-19 confirmed cases and/or deaths.
Immediate actions are needed to address these system-level
disparities. J Am Geriatr Soc 68:2454-2461, 2020.
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INTRODUCTION

Since the first confirmed case of COVID-19 among nurs-
ing home residents was identified in Seattle, WA, on

February 28, 2020,1 the novel coronavirus has spread rapidly
in nursing homes and other long-term care (LTC) facilities
across almost all states in the United States. By July 9, 2020,
11,644 LTC facilities in 44 states (among 47 reporting states)
reported a total of 283,973 cases and 56,143 COVID-19
related deaths; nationally, 12% of all COVID-19 cases, and
44% of all COVID-19 deaths, occurred in LTC facilities.2

In addition to disproportionately affecting older adults
and persons with select underlying health conditions,
COVID-19 is found to have higher contraction rates and
worse outcomes, including mortality, among racial/ethnic
minorities.3-7 For example, a recent study analyzed the elec-
tronic health records of 1,052 COVID-19 confirmed cases
in a large healthcare system in California and found that
African Americans were 2.7 times as likely as non-Hispanic
Whites to be hospitalized, even after adjustment for age,
sex, comorbidities, and income.3
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Racial/ethnic disparities in nursing home care, includ-
ing outcomes for pneumonia and other infectious diseases,
have been widely documented.8-12 Convincing evidence also
indicates that these widespread disparities largely exist
across nursing homes, and racial/ethnic minority residents
tend to be cared for in facilities with limited financial and
clinical resources, inadequate nursing staff, and more care
deficiencies.11-13 These healthcare system–level disparities
have persisted over time despite increasing state oversight
of nursing homes and widely implemented quality improve-
ment initiatives in recent decades.11-15

Preliminary data from individual states suggest that
similar to what was found in the general population, racial/
ethnic minority nursing home residents bear a higher bur-
den of COVID-19 infections than non-Hispanic White resi-
dents.16-22 Our study of nursing homes in Connecticut
reported more confirmed cases and deaths in facilities more
predominated by racial/ethnic minority residents.16 How-
ever, the findings were not definite due to lack of statistical
significance. Moreover, none of previous nursing home

studies was primarily designed to determine racial/ethnic
disparities in COVID-19 outcomes.

This study evaluated variations in the weekly numbers
of new COVID-19 cases and deaths in nursing homes, as
reported by the Centers for Medicare & Medicaid Services
(CMS) nationally, focusing on disparities between nursing
homes with higher proportions of racial/ethnic minority res-
idents and those with lower proportions. We further
explored the potential disparities in self-reported shortages
of staff and personal protective equipment (PPE) across
nursing homes.

METHODS

Data Sources

We analyzed CMSʼ Nursing Home COVID-19 Public File
for the data collection week of May 25 (through Sunday,
May 31; available at https://data.cms.gov/stories/s/COVID-
19-Nursing-Home-Data/bkwz-xpvg). Key data elements in

Table 1. Nursing Home and County Characteristics by Nursing Home Quartile Groups of Proportion of Racial/Eth-
nic Minority Residents

Nursing home characteristic
All nursing homes

(n = 12,576)

Nursing homes by proportion of racial/ethnic minority residentsa

Low
(<2.92%)
(n = 3,143)

Medium
(2.92%–11.11%)

(n = 3,149)

Medium-high
(11.11%–30.18%)

(n = 3,140)

High
(≥30.18%)
(n = 3,144)

Racial/ethnic minority residents, % 19.7 � 21.7 0.8 � 1.0 6.4 � 2.4 19.4 � 5.4 52.1 � 16.2
Total No. of beds 108.2 � 59.2 86.3 � 44.8 102.9 � 54.2 116.2 � 58.8 127.3 � 68.3
No. of residents 88.9 � 52.8 70.3 � 39.4 83.5 � 47.7 94.4 � 52.3 107.5 � 61.9
Ownership

For profit 8,861 (70.5) 1,602 (51.0) 2,147 (68.2) 2,453 (78.1) 2,659 (84.6)
Nonprofit 2,938 (23.4) 1,266 (40.3) 799 (25.4) 527 (16.8) 346 (11.0)
Government owned 777 (6.2) 275 (8.8) 203 (6.5) 160 (5.1) 139 (4.4)

Chain affiliated 7,490 (59.6) 1,659 (52.8) 1,921 (61.0) 1,980 (63.1) 1,930 (61.4)
Hospital affiliated 398 (3.2) 164 (5.2) 84 (2.7) 70 (2.2) 80 (2.5)
Medicaid residents, % 60.1 � 22.1 52.1 � 22.4 56.9 � 22.2 62.6 � 20.3 69.0 � 19.7
Medicare residents, % 13.4 � 12.0 12.7 � 12.2 14.7 � 13.1 14.4 � 12.3 11.9 � 9.9
Case mix index score 1.3 � 0.1 1.3 � 0.1 1.3 � 0.1 1.3 � 0.1 1.3 � 0.2
RN hours per resident day 0.7 � 0.4 0.8 � 0.4 0.7 � 0.4 0.6 � 0.4 0.5 � 0.3
Total nurse hours per
resident day

3.8 � 0.8 4.0 � 0.8 3.8 � 0.8 3.7 � 0.7 3.7 � 0.8

Overall five-star rating 3.1 � 1.4 3.6 � 1.3 3.2 � 1.4 2.9 � 1.4 2.7 � 1.4
County characteristic
Total No. of COVID-19 cases as of
May 31, ×1,000

5.0 � 14.3 1.7 � 6.7 2.9 � 8.1 4.7 � 11.9 11.1 � 22.8

Total No. of COVID-19 deaths as of
May 31, ×1,000

0.3 � 0.9 0.1 � 0.4 0.2 � 0.4 0.3 � 0.7 0.6 � 1.6

Total population × 100,000 7.7 � 16.8 2.4 � 6.5 4.0 � 8.0 7.2 � 13.2 17.2 � 26.7
Population aged ≥65 y, % 16.9 � 4.0 18.6 � 3.8 17.7 � 4.1 16.4 � 4.0 14.9 � 3.1
Medium household income ×$1,000 56.4 � 15.0 54.3 � 12.4 56.2 � 14.4 57.7 � 15.7 57.4 � 16.7
Population with high school
graduation, %

87.5 � 5.3 89.3 � 4.4 88.7 � 4.6 87.4 � 5.1 84.9 � 5.7

Market competition for nursing home
care

78.9 � 24.8 71.0 � 26.3 77.3 � 24.3 82.2 � 22.8 85.3 � 23.0

Note: Data are given as mean � standard deviation or number (percentage).
Abbreviation: RN, registered nurse.
aAll P values were <.001 for comparisons of group differences based on analyses of variance for continuous variables and chi-square tests for categorical
variables.
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the publicly available file include weekly counts of incident
COVID-19 cases and deaths among nursing home residents
and staff separately, as well as facility capacity, staff, and
supplies of PPE, as reported by individual nursing homes
through the Center for Disease Control and Prevention’s
(CDCʼs) National Healthcare Safety Network system
(COVID-19 LTC Facility Module). This file is updated
weekly, and the initial data reported are for the week end-
ing on May 24. However, per CMSʼ instructions, numbers
reported for that week may include both new cases
(or deaths) in the week and cases (or deaths) identified
before that week, which makes the data inappropriate for
analyses due to unknown starting dates of reporting for
individual nursing homes. For subsequent weeks, nursing
homes reported only new cases and deaths identified in each
reporting week. Thus, the data used in this study are the
first available weekly incidence counts for all reporting
nursing homes nationally. CMS and CDC performed data
quality checks to ensure the accuracy of the reported
numbers.

We linked the COVID-19 incidence data to several other
databases that included (1) the Nursing Home Compare
(NHC) data files (updated on March 31, 2020) that CMS pub-
lishes and regularly updates to track nurse home organiza-
tional, staffing, and quality of care23; (2) the LTCFocus file
created by the Brown University for additional nursing home
characteristics; (3) the Area Healthcare Resource File (https://
data.hrsa.gov/topics/health-workforce/ahrf) for key county
characteristics; and (4) the numbers of laboratory-confirmed
COVID-19 cases and deaths in all counties in the United States,
as published by the New York Times (https://github.com/
nytimes/covid-19-data). These numbers have been compiled

and updated in real time by the New York Times based on
reports from state and local health agencies since the first
reported coronavirus case in Snohomish County, Washington,
on January 20, 2020.24

Variables

Our primary outcomes of interest included numbers of
COVID-19 (1) laboratory-confirmed new cases among resi-
dents; (2) new deaths among residents; and (3) confirmed
new cases among staff for the reporting week (May 25–May
31). The secondary outcomes included a set of binary indica-
tors that separately defined whether during the reporting
week, the nursing home had a shortage of licensed nurses
(registered nurses (RNs), licensed practical nurses (LPNs), or
licensed vocational nurses (LVNs)); aides (nursing assistants,
nurse aides, medication aides, or medication technicians);
clinical staff (physicians or nurse practitioners/physician
assistants); other staff; any of the above staff; N95 masks;
surgical masks; face shields and goggles; gowns; gloves; any
of the above PPE; and alcohol-based hand sanitizer. The
indicators defining shortages of individual PPE items and
hand sanitizer were derived from the questions asking “if
[the] facility has enough supply of [a PPE item] for one
week” and were coded as 0 for an answer of “yes” and 1 for
“no” (i.e., indicating a shortage).

The independent variable was percentage of racial/eth-
nic minority residents (African Americans, Hispanics,
Asians or Pacific Islanders, and American Indians or Alas-
kan Natives) in the nursing home (obtained from the
LTCFocus file), which was originally defined using the race
and ethnicity information in the Minimum Data Set and

Table 2. Numbers of Incident Laboratory-Confirmed COVID-19 Cases and Deaths Reported in U.S. Nursing Homes
During the Week of May 25, 2020 (May 25–May 31)

Variable
All nursing homes

(n = 12,576)

Nursing homes by proportion of racial/ethnic minority residentsa

Low
(<2.92%)
(n = 3,143)

Medium
(2.92%–11.11%)

(n = 3,149)

Medium-high
(11.11%–30.18%)

(n = 3,140)

High
(≥30.18%)
(n = 3,144)

No. of new COVID-19 confirmed
cases among residents

0.9 ± 4.7 0.4 ± 2.5 0.7 ± 4.0 0.9 ± 5.2 1.5 ± 6.3

0 10,855 (86.3) 2,922 (93.0) 2,793 (88.7) 2,659 (84.7) 2,481 (78.9)
1–10 1,453 (11.6) 194 (6.2) 303 (9.6) 412 (13.1) 544 (17.3)
11–20 159 (1.3) 14 (0.5) 32 (1.0) 47 (1.5) 66 (2.1)
>20 109 (0.9) 13 (0.4) 21 (0.7) 22 (0.7) 53 (1.7)

No. of new COVID-19 related deaths
among residents

0.3 ± 1.5 0.1 ± 1.1 0.3 ± 1.5 0.3 ± 1.2 0.4 ± 2.0

0 11,310 (89.9) 2,975 (94.7) 2,863 (90.9) 2,778 (88.5) 2,694 (85.7)
1–5 1,145 (9.1) 153 (4.9) 248 (7.9) 334 (10.6) 410 (13.0)
>5 121 (1.0) 15 (0.5) 38 (1.2) 28 (0.9) 40 (1.3)

No. of new COVID-19 confirmed
cases among staff

0.7 ± 3.0 0.3 ± 1.4 0.6 ± 2.4 0.8 ± 2.8 1.3 ± 4.4

0 10,375 (82.5) 2,814 (89.5) 2,676 (85.0) 2,530 (80.6) 2,355 (74.9)
1–10 2,010 (16.0) 318 (10.1) 441 (14.0) 557 (17.7) 694 (22.1)
11–20 123 (1.0) 9 (0.3) 22 (0.7) 37 (1.2) 55 (1.8)
>20 68 (0.5) 2 (0.1) 10 (0.3) 16 (0.5) 40 (1.3)

Note: Data are given as mean ± standard deviation or number (percentage).
aAll P values were <.001 for comparisons of group differences based on analyses of variance for continuous variables and chi-square tests for categorical
variables.
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Medicare enrollment databases. Our preliminary analyses
suggested nonlinear associations of facility-level racial/eth-
nic composition with focused outcomes. Thus, similar to
previous studies,14-16 we categorized nursing homes into
quartiles to capture such nonlinear associations: nursing
homes with low proportions of racial/ethnic minority resi-
dents (<2.92%, the 25th percentile), medium proportions
(2.92%–11.11%, the median), medium-high proportions
(11.11%–30.18%), and high proportions (≥30.18%, the
75th percentile).

From the NHC files, we obtained a set of nursing home
covariates that were found important to COVID-19 infec-
tions or deaths,16-19 including number of beds, average
daily resident census, ownership status (for profit, non-
profit, or government owned), chain affiliation (yes/no),
whether the nursing home is affiliated with a hospital, per-
centage of Medicare residents, percentage of Medicaid resi-
dents, average staffing levels (hours per resident day) for
RN and for all nursing staff (including RNs, LPNs/LVNs,
and certified nursing assistants) in 2019, and five-star rat-
ings for overall quality of care. RN and other nurse staffing
levels were calculated based on daily resident census and
CMS Payroll-Based Journal system through which nursing
homes electronically submit the number of hours that
agency and contract staff are paid to work each day; the
payroll-based data are submitted quarterly and audited by
CMS to ensure accuracy.25 The five-star ratings aggregate
ratings of nursing home quality measures belonging to three
domains—deficiency citations assigned during on-site
inspections, care processes and outcomes of residents, and
nurse staffing to resident ratios—into a rating system of one
to five stars, with more stars indicating better quality.26 We
further obtained a variable for facility-level case mix from
the LTCFocus file, which was calculated by averaging the
acuity scores of all residents in the facility, with higher
value indicating greater average acuity.

County-level covariates included the total number of
COVID-19 confirmed cases as of May 31, 2020, less nurs-
ing home confirmed cases; the total number of COVID-19
deaths as of May 31 in the county, less nursing home
deaths; and several common county sociodemographic
characteristics, including population size, percentage of
older population (aged ≥65 years), median household
income, percentage of population with high school educa-
tion, and a measure of the degree to which each nursing
home competes for patients with other nursing homes in
the county.27

Statistical Analyses

We compared differences in COVID-19 confirmed cases
and deaths, as well as other nursing home and county char-
acteristics, by quartile groups based on proportions of
racial/ethnic minority residents. Analyses of variance for
continuous variables and chi-square tests for categorical
variables were used in statistical inference.

In multivariable analyses of the numbers of new
COVID-19 cases and deaths, we fit separate two-part
models at the nursing home level to account for the fact
that a large number of nursing homes had a count of zero
cases (or deaths).28 The first part of the model was a gene-
ralized linear model with a logit link function and an

assumed binomial distribution, which estimated the likeli-
hood of a nursing home to have at least one new confirmed
case (or death) identified in the week. The second part of
the two-part models is a count model that assumed a
Poisson distribution and estimated the number of nursing
home new cases (or deaths) conditional on at least one new
case (or death) confirmed in the reporting week. Both parts
of the models had three indicators for medium, medium-
high, and high concentrations of racial/ethnic minority

Figure 1. Predicted numbers of weekly new laboratory-
confirmed COVID-19 cases among residents (A), new COVID-19
related deaths among residents (B), and new laboratory-confirmed
COVID-19 cases among staff (C), reported in U.S. nursing homes
for the week of May 25, 2020 (Monday, May 25, to Sunday,
May 31) and by nursing home groups with different percentages
of racial and ethnic minority residents. Note: *P < .10, **P < .05,
***P < .01, ****P < .001. P values indicate the statistical signifi-
cance of differences in predicted numbers between the “medium,”
“medium-high,” or “high” group and the “low” group, and were
derived from the joint tests of the two-part regression models.
The two-part models were used to derive the predicted numbers
and 95% confidence intervals (error bars in each figure). All two-
part models adjusted for nursing home and county characteristics
listed in Table 1, indicators for states, and the clustering of nurs-
ing homes within counties.
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Table 3. Rates of Nursing Home Self-Reported Shortages of Staff, Personal Protective Equipment, and Hand Sanitizer
During the Week of May 25, 2020 (May 25–May 31)

Variable
All nursing homes

(n = 12,576)

Nursing homes by concentration of racial/ethnic minority residents

Low
(<2.92%)
(n = 3,143)

Medium
(2.92%–11.11%)

(n = 3,149)

Medium-high
(11.11%–30.18%)

(n = 3,140)

High
(≥30.18%)
(n = 3,144)

Shortage of any staff
Unadjusted rate, % 21.8 21.1 22.5 21.8 21.9
Adjusted OR (95% CI) Reference 1.15 (1.01–1.31)** 1.16 (0.99–1.35)* 1.25

(1.04–1.49)**
Shortage of licensed nurses (RNs, LPNs, or LVNs)

Unadjusted rate, % 15.6 15.1 15.7 15.8 15.7
Adjusted OR (95% CI) Reference 1.09 (0.94–1.27) 1.16 (0.98–1.39)* 1.23

(1.02–1.49)**
Shortage of aides (nursing assistants, nurse aides, medication aides, or medication technicians)

Unadjusted rate, % 18.0 16.9 18.2 18.3 18.5
Adjusted OR (95% CI) Reference 1.11 (0.96–1.28) 1.14 (0.96–1.36) 1.24

(1.02–1.50)**
Shortage of clinical staff (physicians or NPs/PAs)

Unadjusted rate, % 2.5 2.4 2.4 2.9 2.3
Adjusted OR (95% CI) Reference 0.99 (0.68–1.44) 1.18 (0.79–1.77) 1.05

(0.67–1.63)
Shortage of other staff

Unadjusted rate, % 9.4 9.4 10.1 9.3 8.6
Adjusted OR (95% CI) Reference 1.19 (0.99–1.42)* 1.18 (0.95–1.46) 1.19

(0.93–1.53)
Shortage of any PPE (defined below)

Unadjusted rate, % 25.2 24.8 24.6 25.1 26.4
Adjusted OR (95% CI) Reference 0.95 (0.83–1.08) 0.94 (0.81–1.09) 0.93

(0.78–1.09)
Shortage of PPE: N95 masks

Unadjusted rate, % 16.0 15.3 15.3 16.0 17.4
Adjusted OR (95% CI) Reference 0.91 (0.78–1.06) 0.88 (0.74–1.04) 0.92

(0.75–1.13)
Shortage of PPE: surgical masks

Unadjusted rate, % 8.5 8.6 7.9 8.3 9.3
Adjusted OR (95% CI) Reference 0.84 (0.69–1.01)* 0.85 (0.68–1.06) 0.86

(0.68–1.11)
Shortage of PPE: face shields and goggles

Unadjusted rate, % 8.5 7.8 7.9 8.6 9.8
Adjusted OR (95% CI) Reference 0.89 (0.71–1.10) 0.88 (0.70–1.09) 0.85

(0.66–1.10)
Shortage of PPE: gowns

Unadjusted rate, % 18.4 17.1 18.7 18.2 19.5
Adjusted OR (95% CI) Reference 1.04 (0.90–1.21) 0.96 (0.81–1.14) 0.96

(0.80–1.16)
Shortage of PPE: gloves

Unadjusted rate, % 5.4 4.0 4.3 5.4 7.7
Adjusted OR (95% CI) Reference 0.82 (0.63–1.05) 0.79 (0.60–1.03)* 0.82

(0.61–1.10)
Shortage of alcohol-based hand sanitizer

Unadjusted rate, % 6.7 4.9 5.6 6.9 9.6
Adjusted OR (95% CI) Reference 0.94 (0.74–1.21) 0.97 (0.75–1.25) 1.00

(0.75–1.33)

Note: Logistic regression models adjusted for nursing home and county characteristics listed in Table 1, indicators for states, and the clustering of nursing
homes within counties.
Abbreviations: CI, confidence interval; LPN, licensed practical nurse; LVN, licensed vocational nurse; NP/PA, nurse practitioner/physician assistant; OR, odds
ratio; PPE, personal protective equipment; RN, registered nurse.
*P < .10, **P < .05, ***P < .01, and ****P < .01 when compared with the group of nursing homes with low concentrations of racial and ethnic minority
residents.
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residents as independent variables (each compared with the
low concentration group), and controlled for the same nurs-
ing home and county covariates (Table 1), as well as indica-
tors for states. After model estimation, we obtained the
predicted counts of confirmed cases and deaths for all nurs-
ing homes and plotted each predicted count against the
independent variables.

In multivariable analyses of shortages of staff, PPE,
and alcohol-based hand sanitizer, we fit separate logistic
models at the nursing home level, in which the independent
variables and covariates were specified in the same way. All
two-part and logistic regression models used robust
variance-covariance estimates to account for the clustering
of nursing homes within counties.29 Statistical analyses
were performed with Stata®/MP, version 16.1. The
research subjects review board at the University of Roches-
ter Medical Center approved this study.

RESULTS

From a total of 15,857 nursing homes nationally, we identi-
fied 14,333 nursing homes that submitted the COVID-19
data for the week ending May 31. Our study sample con-
tained 12,576 nursing homes after excluding facilities that
did not pass CMSʼ quality assurance check for submitted
data (n = 432), or had missing data on the composition of
racial/ethnic minority residents (n = 1,325). Supplementary
Table S1 shows that compared with other nursing homes,
nursing homes included in the sample were somewhat more
likely to be nonprofit (n = 2,938 (23.4%] vs n = 657
(20.0%)), affiliated with a chain (n = 7,490 (59.6%) vs
1,221 (51.3%)), but not affiliated with a hospital
(n = 12,178 (96.8%) vs 3,044 (91.5%)). They also tended
to be larger facilities (mean bed size = 108 vs 92) with
lower proportions of racial/ethnic minorities (19.7% vs
22.8%) and Medicare residents (13.4% vs 16.7%), and
lower nurse staffing levels (3.8 vs 4.1 hours per resident
day). They tended to be located in counties with fewer
COVID-19 cases (5,000 vs 7,800) and deaths (300 vs 400)
as well.

Table 1 shows that among nursing homes in the study
sample, those with higher proportions of racial/ethnic
minority residents tended to be larger for-profit facilities
affiliated with a chain, and to have more Medicaid residents
and lower RN and total nurse staffing hours. Nursing
homes more predominated by racial/ethnic minority resi-
dents also tended to be located in counties with more
COVID-19 cases and deaths as of May 31, counties of
lower socioeconomic status, and counties with higher com-
petition for nursing home care.

The number of weekly new COVID-19 confirmed cases
among residents increased with higher nursing home pro-
portion of racial/ethnic minorities (Table 2), from an aver-
age of 0.4 cases per facility (standard deviation (SD) = 2.5)
for the low-proportion group (93.0% of which had zero
new cases) to 1.5 cases per facility (SD = 6.3) for the
highest-proportion group (78.9% had zero new cases).
Multivariable two-part model confirmed these bivariate
trends. After controlling for nursing home, county, and
state covariates, and compared with nursing homes in the
low-proportion group, the likelihoods of having at least one
new resident case (the first part of the model) were 25%

higher (odds ratio (OR) = 1.25; 95% confidence interval
(CI) = 1.03–1.51; P = .025) for the medium-proportion
group, 44% higher (OR = 1.44; 95% CI = 1.14–1.82;
P = .002) for the medium-high–proportion group, and 76%
higher (OR = 1.76; 95% CI = 1.38–2.25; P = .000) for the
high-proportion group. The second part of the two-part
model showed that conditional on having at least one new
case, nursing home concentrations of racial/ethnic minority
residents were not significantly associated with the count of
new cases (Supplementary Table S2). Figure 1A presents the
predicted number of new resident cases from the two-part
model, for all nursing homes (with zero or a positive count)
and by quartile groups, which indicates a statistically signif-
icant trend in increased count as the proportion of racial/
ethnic minority residents in nursing home increases.

Table 2 further reveals increasing trends in weekly new
COVID-19 deaths among residents (e.g., from an average
of 0.1 deaths per facility for the low-proportion group to
0.4 deaths for the high-proportion group), and in weekly
new COVID-19 confirmed cases among staff (e.g., from an
average of 0.3 cases per facility for the low-proportion
group to 1.3 cases for the high-proportion group) as nurs-
ing home proportion of racial/ethnic minority residents
increases. These bivariate trends were similarly confirmed
in multivariable analyses, as shown in Supplementary
Tables S3 and S4, and as illustrated in Figure 1B,C.

In our study sample, 12,515 nursing homes (99.5%)
had zero new COVID-19 deaths among staff and the other
61 nursing homes had one to four staff deaths, resulting in
an overall average count of 0.006. We did not run bivariate
or multivariable analyses on staff new deaths given this
extremely low count.

Table 3 shows results of the bivariate and multivariable
(or adjusted) differences in self-reported shortages of staff,
PPE, and alcohol-based hand sanitizer for the reporting
week. Although it seems that nursing homes with higher
proportions of racial/ethnic minorities were more likely to
report shortage of aides (16.9% for the low-proportion
group, and 18.5% for the high-proportion group with
adjusted OR = 1.24; 95% CI = 1.02–1.50; P < .05), no
clear patterns were found for shortages of other staff, PPE,
or hand sanitizer, even though some of the adjusted ana-
lyses suggested statistically significant associations.

DISCUSSION

This national study reveals that nursing homes caring for
disproportionately more racial/ethnic minority residents
tended to have more new COVID-19 confirmed cases
among their residents and staff, and more new COVID-19
related deaths among residents (all reported for the week of
May 25–May 31). These disparities across nursing homes
persisted after adjustment for important nursing home,
county, and state covariates, with predicted counts of cases
and deaths per facility being two to four times as high in
nursing homes with highest proportions of racial/ethnic
minority residents as in nursing homes with low propor-
tions. Meanwhile, although 22% of all nursing homes
reported shortage of staff and 25% reported shortage of
PPE for the reporting week, we did not find evidence of dra-
matic disparities in these self-reported shortages across
nursing homes.
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The disparities in rates of COVID-19 cases and deaths
mirrored the system-wide disparities reported before, in
which nursing homes with lower resources and higher con-
centrations of racial/ethnic minorities have poorer out-
comes.11-13 Moreover, the nursing home literature in the
past several decades indicates that nursing homes remain
highly segregated, and racial/ethnic minority residents tend
to be cared for in a small number of facilities located in
communities of color with poorest quality of care and
highly restricted resources.13,30-32 Mor et al reported that
nationally, 40% of Black residents, compared with 9% of
White residents, resided in these “lower-tier” nursing
homes.13 Thus, racial/ethnic disparities in nursing home
outcomes are not due to race, but to fundamental inequal-
ities inherent in the healthcare and nonhealthcare sectors
that lead to worse health outcomes for racial/ethnic minor-
ity residents.

Our findings of disparities in COVID-19 related out-
comes bring to light this long-standing issue of segregation
in nursing home care. In addition, the magnitude of the esti-
mated disparities—twofold to fourfold differences in infec-
tion and fatality counts across facilities—suggests that these
institutional disparities are likely playing out in an exacer-
bated way under the coronavirus pandemic.

Although analyses in the study did not find substantial
cross-facility differences in self-reported shortages of staff
and PPE in the last week of May, it is likely that nursing
homes predominated by racial/ethnic minority residents face
more of other institution-wide issues, such as poor testing
capacity, and inadequate staff knowledge and training in
infection control and prevention, that lead to worse
COVID-19 related outcomes for their residents and staff. In
the future, the CMS COVID-19 public reporting for nurs-
ing homes could be expanded to incorporate data collection
for these more nuanced items, which would allow for a bet-
ter understanding of, and potential solutions to, institu-
tional disparities.

Our multivariable analyses and analyses in previous
studies suggest that nursing home COVID-19 transmission
rates tend to be correlated with county prevalence
rates.16,22 However, our findings that disparities in nursing
home COVID-19 cases and deaths persisted after control-
ling for county-level rates suggest that such disparities may
be related to community-level factors in a more profound
way. For example, nursing homes predominated by racial/
ethnic minority residents tend to be located in communities
of color, where hospitals and other acute care sectors may
be more overwhelmed by COVID-19 outbreaks, which
leads to delays in emergent and nonemergent medical care
for symptomatic patients, and to heightened death tolls
among nursing home residents. Moreover, nursing home
staff from these communities, especially staff of color who
make up over 50% of nursing home direct care
workforce,33 are more likely to live in crowded households
and neighborhoods, travel to and from work by public
transportation, and be low paid with few or no benefits,
such as paid sick leave, all placing them at higher risks of
COVID-19 infection as well as inadvertent cross-infection
with residents.34

The vulnerability of nursing home residents at large to
previous respiratory disease outbreaks,35,36 and to the cur-
rent COVID-19 pandemic,1,2 is well documented thus far.

However, the racial/ethnic disparities in COVID-19 related
morbidity and mortality found in this study, although per-
haps not surprising, are rather disturbing given the fact that
these disparities are largely traceable to systemic inequalities
and discriminations prevailing in health care and society at
large. Action is needed to ensure equal access to the preven-
tion, testing, and treatment of COVID-19 for all nursing
home residents and staff, regardless of their race or ethnic-
ity and where they reside. The recent Paycheck Protection
Program and Health Care Enhancement Act, signed into
law on April 24, 2020, requires the Department of Health
and Human Services to report COVID-19 data by race/eth-
nicity and to develop a strategic testing plan to address dis-
parities in all communities.37 The across-facility disparities
in COVID-19 infection and death rates found in this study
indicate that although all nursing homes may need help to
mitigate the spread of the virus, immediate actions are
needed to ensure that as the pandemic continues to
evolve,38 racial/ethnic minority nursing home residents, and
the frontline workers caring for them, do not bear an addi-
tional layer of sufferings due to systemic inequalities. There
is no doubt that addressing deep-rooted health inequalities
should comprise an essential part of efforts in this nationʼs
current and future responses to the pandemic.

This study has several limitations. First, our study sam-
ple comprised 12,576 nursing homes with complete data.
Although they constitute about 80% of all nursing homes
nationally, their characteristics differ somewhat from those
of excluded facilities, and results of this study should be
interpreted with this caution in mind. Second, the cross-
sectional design of this study allows for estimation of asso-
ciations only, which may be confounded by unmeasured
nursing home or community covariates. Finally, this
national study does not allow for a root-cause analysis of
the factors that may specifically underlie the across-facility
disparities we found. Future research in this line is needed
to better inform efforts to rectify such disparities.

In conclusion, nursing homes caring for disproportion-
ately more racial/ethnic minority residents tended to have
more incident COVID-19 confirmed cases among their resi-
dents and staff, and more incident COVID-19 related
deaths among residents. Immediate actions are needed to
address these system-level disparities.
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