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of New York, New York, New York, USA Background: US nursing homes are required to follow Centers for Disease
Control guidance for COVID-19 transmission-based precautions (TBP) when
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International Affairs, Baruch Objective: To assess how frequently nursing homes had shortages of personal
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New York, NY 10010, USA. positive patients, which likely made it more difficult to follow TBP, and to

protective equipment (PPE) or staffing in weeks when they admitted COVID-

Email: diane.gibson@baruch.cuny.edu compare facility characteristics by admissions practices.

Design and Setting: Facility-level data from the Nursing Home COVID-19
Public File for the period between June 7, 2020 and March 7, 2021 was com-
bined with additional data. The percentages of nursing homes that admitted
COVID-positive patients and that had shortages when admitting were calcu-
lated for each week. Descriptive statistics and logistic regression models were
used to examine the relationship between facility characteristics and the likeli-
hood of admitting COVID-positive patients.

Measurements: Facilities were categorized as having admitted COVID-
positive patients in a week if one or more admissions requiring TBP were
reported for that week. Facilities that reported having less than a 1-week sup-
ply of any type of PPE or being short any type of staff in a week were defined,
respectively, as having a PPE shortage or staffing shortage in that week.
Results: Over the 40-week study period, 39% of US nursing homes admitted
COVID-positive patients in at least 1 week in which they were experiencing
PPE or staffing shortages. Facilities that admitted COVID-positive patients
with shortages generally had lower Centers for Medicare and Medicaid Ser-
vices overall five-star ratings than other facilities. Only a small percentage of
facilities that admitted COVID-positive patients while facing shortages were
located in counties with severe shortages of PPE or staffing. In logistic regres-
sion models, shortages were not associated with COVID-positive admissions.
Conclusion: The widespread practice of admitting COVID-positive patients
while facing shortages may have put nursing home residents and staff at
heightened risk of COVID-19 infection.
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INTRODUCTION

As of April 2021, 23% of deaths due to COVID-19 in the
United States had occurred among nursing home resi-
dents."” Recent research has found that nursing homes
located in communities with a higher prevalence of
COVID-19 were more likely to have COVID-19 infections
among residents, suggesting that nursing home staff mem-
bers who contracted COVID-19 in the community have
been the primary source of transmission to nursing home
residents.*” Admissions of COVID-positive patients to
nursing homes from hospitals or other facilities may also
have increased the spread of COVID-19 in nursing homes
and led to additional resident cases and deaths.*’

The Centers for Medicare and Medicaid Services
(CMS) issued guidance to nursing homes in March 2020
stating that, “A nursing home can accept a patient diag-
nosed with COVID-19 and still under transmission-based
precautions for COVID-19 as long as it can follow CDC
guidance for transmission-based precautions. If a nursing
home cannot, it must wait until these precautions are dis-
continued.”'® The Centers for Disease Control's (CDC)
transmission-based precautions require that healthcare
personnel wear personal protective equipment (PPE) during
all interactions involving contact with patients or their envi-
ronments and require that healthcare personnel change
and properly discard of used PPE after moving patients or
visiting patients or their rooms.'" Transmission-based pre-
cautions also include staff time-intensive requirements such
as frequent disinfection of equipment and facilities.

The ability of nursing homes to implement
transmissions-based precautions has been complicated by
widespread shortages of PPE and staffing during the pan-
demic. Using the most recent week of information available
for each nursing home for the period between June
24, 2020 and July 19, 2020, McGarry et al. found that 19.1%
of nursing homes reported less than a 1-week supply of one
or more types of PPE and 21.9% reported staff shortages."?
Gibson and Greene found that nearly half of US nursing
homes faced a shortage of PPE or staff during at least
1 week over a 5-week period between June and July 2020."?

In this study, we assess how frequently nursing
homes had shortages of PPE or staffing at the start
of weeks in which they admitted COVID-positive pa-
tients, which likely made it difficult to follow CDC
transmission-based precautions. To provide context for
this analysis, we examine the extent of shortages of
PPE and staffing over the course of the pandemic, and

Key Points

« A total of 39% of US nursing homes admitted
COVID-positive patients when they had PPE
or staffing shortages.

« Facilities admitting with shortages generally
had lower quality ratings.

Why Does this Paper Matter?

COVID-positive admissions by facilities with
shortages may have increased the risk of infec-
tion for residents and staff.

we assess whether nursing homes were more likely to
admit COVID-positive patients while facing shortages
if a high concentration of facilities located in the same
county were experiencing shortages. Descriptive statis-
tics were used to examine the characteristics of nursing
homes that admitted COVID-positive patients with and
without shortages and cross-sectional logistic regres-
sion models estimated at different points in the study
period were used to further explore whether having a
shortage was related to the likelihood that a facility
accepted COVID-positive patients.

Data

Since May 2020, nursing homes certified by Medicare
and/or Medicaid (“nursing homes”) have been
required to submit weekly COVID-19 reports to the
CDC, which are made public in the Nursing Home
COVID-19 Public File.! Facility-level data from these
reports for the 40-week period between June 7, 2020
and March 7, 2021 was combined with facility-level
data from Nursing Home Compare (data released
April, 2020) and Brown University's LTCFocus.org
(2018 data) and county-level data from the 2019 Area
Health Resources File, Johns Hopkins Coronavirus
Resource Center, and CMS COVID-19 test positivity
rates."*'” Reports from May 2020 were excluded
because of reporting inconsistencies in the early weeks
of data collection; and reports after March 7, 2021 were
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not considered because questions about PPE shortages
were not asked after this date."

Measures

Nursing homes reported weekly the number of “residents
admitted or readmitted from another facility who were pre-
viously diagnosed with COVID-19 and continue to require
transmission-based precautions” since the last report. We
categorized facilities as having admitted a COVID-positive
patient in the past week if one or more admissions requir-
ing transmission-based precautions were reported.

Each week facilities also reported whether they had
less than a one-week supply of five types of PPE (N95
masks, surgical masks, gowns, gloves, and eye protection)
and whether they had shortages of four types of staff
(nursing staff, clinical staff, healthcare aides, and other
types of staff). We defined a facility as having a PPE
shortage in a week if it reported lacking a 1-week supply
of any type of PPE and a facility was defined as having a
staffing shortage in a week if it reported any type of
staffing shortage. A nursing home's report of shortages at
the start of the week was matched with the following
week's report of COVID-positive admissions over the past
week to create a measure of whether a facility reported a
PPE or staffing shortage at the start of a week in which
the facility then admitted COVID-positive patients. Direct
care (nursing staff, clinical staff, healthcare aides) staffing
shortages were examined in sensitivity analyses.

Facility reports were also used to create county-level
weekly measures of the percentage of nursing homes with
an occupancy rate >100% (number of occupied beds/num-
ber of certified beds), with a PPE shortage, and with a
staffing shortage. The county-level 7-day rolling average of
new COVID-19 cases per capita on the Sunday of each CMS
reporting week from the Johns Hopkins Coronavirus
Resource Center was merged with the weekly CMS data.
Time-invariant variables included facility size (>150 certified
beds—*large”, >50 and <150 beds—“medium”, <50 beds—
“small”), ownership (nonprofit, for-profit, government-
owned), whether the facility was part of a chain of nursing
homes (yes/no), whether >85% of facility revenue was from
Medicaid (yes/no), whether >25% of residents were black
(ves/no), the CMS overall five-star rating (1-5, missing), and
whether >75% of a county's population resided in an urban
area (yes/no)."**°

Statistical analyses

We examined trends in the data over the 40-week study
period and examined relationships between facility

characteristics and the likelihood of admitting COVID-
positive patients when experiencing shortages using
cross-sectional data from three points in the 40-week
study period. For the trend analysis, we calculated the
percentage of facilities that admitted COVID-positive
patients, the percentage that had a PPE shortage, and the
percentage that had a staffing shortage each week. A
facility was included in the analysis in any week in which
admission and shortage information was reported by the
facility; weekly sample sizes ranged from n = 14,937 to
n = 15,148. The number of nursing homes reporting any
information to the CDC varied over the weeks of the
study period, ranging from 15,330 to 15,371 facilities
each week.

Three additional sets of weekly trends were calcu-
lated. In the first set, the sample in each week was lim-
ited to facilities that accepted COVID-positive patients in
that week and the percentages of these facilities that had
a PPE shortage and that had a staffing shortage in that
week were calculated. In the second set, the sample in
each week was limited to facilities that had a PPE short-
age and accepted COVID-positive patients in that week
and the percentage of facilities that were located in a
county where >50% of facilities also had a PPE shortage
in that week (“counties with a severe shortage of PPE”)
was calculated; the third set created a parallel series for
staffing shortages. In additional analyses, these descrip-
tives were calculated separately by county-level COVID-
19 test positivity rate categories (<5%—“low”, >5% and
<10%—“medium”, >10%—*"“high”) for August 23, 2020
through the end of the study period. CMS started releas-
ing weekly county-level data on COVID-19 test positivity
rates on August 19, 2020.

Descriptive statistics were used to examine whether
characteristics differed between three groups of facilities:
those that never admitted COVID-positive patients, those
that admitted COVID-positive patients but never when
they had shortages, and those that admitted COVID-
positive patients in at least 1 week when they had a
shortage. PPE and staffing shortages were considered sep-
arately. A facility was included in this analysis if it
reported information on COVID-positive admissions and
PPE and staffing shortages in more than 36 weeks of the
40 week the study period (n = 14,998). Characteristics of
facilities included and excluded from the sample were
compared.

Cross-sectional logistic regression models of the likeli-
hood that a facility had any COVID-positive admissions
in a week were estimated at three points in the study
period (June 14, 2020—*“early”, October 18, 2020—“mid-
dle”, February 14, 2021—*“late”) with robust standard
errors clustered at the county level. PPE shortages and
staffing shortages at the start of the week were the key
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independent variables, and the facility and county-level
variables described above (except for the variables for the
percentage of facilities in a county with a shortage) as
well as state fixed effects were included as explanatory
variables. These models were also estimated separately
for facilities located within and outside of high shortage
counties.

RESULTS

Figure 1A shows the percentage of nursing homes admit-
ting COVID-positive patients over the 40-week study
period. In the first week of the study period, 12.4% of
nursing homes admitted COVID-positive patients and
the rate dropped to a low of 7.4% on September 27, 2020.
The rate then increased until January 10, 2021, when it
reached a high of 20.3% before declining again through
the remainder of the study period. Facilities located in
counties with higher county-level COVID-19 test positiv-
ity rates were generally more likely to have COVID-
positive admissions over the study period (Figure 2A).
The percentage of facilities with a weekly PPE shortage
remained near 20% from the beginning of the study
period through August 2020 and subsequently declined
substantially over the remainder of the study period
(Figure 1A). In contrast, close to 20% of facilities had a
staffing shortage in each week of the study period.

The percentages of nursing homes that reported a
PPE or staffing shortage in a week they admitted COVID-
positive patients are shown across the study period in
Figure 1B. PPE shortages in weeks in which COVID-
positive patients were admitted were highest early in the
study period, with around 20% of admissions-accepting
facilities reporting a PPE shortage during the middle of
July 2020 through the beginning of September 2020, and
decreased over the remainder of the study period, with
around 5% of admissions-accepting nursing homes
reporting a PPE shortage during the last 4 weeks of the
study period. In contrast, staffing shortages among
admissions-accepting facilities remained above 20% until
late January 2021 before beginning to decline slightly at
the end of the study period.

There were not consistent differences over the study
period between groups of facilities categorized by county-
level COVID-19 test positivity rates in the percentage of
facilities that accepted admissions when they had PPE
shortages (Figure 2B). However, facilities located in
counties with higher county-level COVID-19 test positiv-
ity rates were generally more likely to have staffing short-
ages when accepting admissions from August 2020
through December 2020, with a less consistent pattern
during the remainder of the study period (Figure 2C).

Figure 1C shows that in each week of the study
period that less than 21% of facilities that admitted
COVID-positive patients when they had a PPE shortage
were located in a county with a severe shortage of PPE
and that less than 34% of facilities that admitted COVID-
positive patients when they had a staffing shortage were
located in a county with a severe shortage of staff.

Over the whole study period, three-quarters of nurs-
ing homes (74.6%) admitted COVID-positive patients in
at least 1 week, 20.1% of facilities admitted COVID-
positive patients in at least 1 week when they had a PPE
shortage, and 29.2% of facilities admitted COVID-positive
patients in at least 1 week when they had a staffing short-
age (Tables 1 and 2). Thirty-nine percent of facilities
admitted COVID-positive patients in at least 1 week in
which they had either a PPE or staffing shortage. Of facil-
ities that admitted COVID-positive patients when they
had a PPE shortage, 26.7% admitted with PPE shortages
in four or more weeks; and of facilities that admitted
COVID-positive patients when they had a staffing short-
age, 30.5% admitted with staffing shortages in four or
more weeks.

Facilities that admitted COVID-positive patients when
they had a PPE shortage were more likely to be large, for-
profit, and have lower CMS overall five-star ratings and a
higher share of residents who were black compared to facil-
ities that admitted COVID-positive patients without a PPE
shortage or those that did not admit COVID-positive
patients (Table 1). Facilities admitting COVID-positive
patients when they had a PPE shortage reported substan-
tially more weeks of PPE shortages and staff shortages over-
all than the other two groups of facilities, and more weeks
admitting COVID-positive patients. There were minimal
differences in the county characteristics between facilities
with COVID-positive admissions by whether or not they
had PPE shortages when admitting.

Similarly, facilities that admitted COVID-positive
patients when they had a staffing shortage were more likely
to be large and to have lower CMS overall five-star ratings
and a higher share of residents who were black compared
to facilities that admitted COVID-positive patients without
a staffing shortage or those that did not admit COVID-
positive patients (Table 2). Facilities admitting COVID-
positive patients when they had staffing shortages reported
substantially more weeks of PPE shortages and staff short-
ages overall than the other two groups of facilities, and
more weeks admitting COVID-positive patients. Facilities
that admitted COVID-positive patients but not when they
had staffing shortages were more likely to be located in
urban areas and in counties with more nursing homes
than other facilities, but they had a similar total number
of COVID-19 cases per capita as of March 7, 2021 as
facilities that admitted when they had staffing shortages.
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FIGURE 1 (A) Percentages of nursing homes with COVID-positive admissions, personal protective equipment shortages, and staffing

shortages, June 7, 2020-March 7, 2021. (B) Among nursing homes with COVID-positive admissions, percentages reporting shortages of
personal protective equipment and staffing the week of admission, June 7, 2020-March 7, 2021. (C) Percentage of facilities admitting with
personal protective equipment (PPE) shortages located in counties with a severe PPE shortage and the percentage of facilities admitting with
staffing shortages located in counties with a severe staffing shortage, June 7, 2020-March 7, 2021

In comparison to facilities included in this descriptive
analysis, facilities excluded (those with 36 or fewer
weeks of observations on admissions and shortages)
were less likely to report ever admitting COVID-positive
patients or to have ever admitted patients with a PPE
shortage, but were more likely to report having ever
admitting patients with a staffing shortage and were
more likely to be small and to have lower CMS overall
five-star ratings (Table S1).

In the cross-sectional logistic regression models of
COVID-positive admissions, staffing shortages at the start
of a week were not significantly associated with the like-
lihood of COVID-positive admissions during the rest of
the week in any of the three time periods; PPE shortages
were not significantly associated with the likelihood of
COVID-positive admissions in the early and late periods,
but were positively and significantly associated with
admissions in the middle period (Table 3). Associations



s |j AGS GIBSON Axp GREENE
50
High County
40 COVID-19 Test
Positivity Rate
30
Medium County
20 COVID-19 Test

10 e~ \—————

Positivity Rate

Low County
COVID-19 Test

0 Positivity Rate
23-Aug 23-Sep 23-Oct 23-Nov 23-Dec 23-Jan 23-Feb
50
High County
40 COVID-19 Test
Positivity Rate
30
Medium County
COVID-19 Test
20 e
Positivity Rate
10 Low County
COVID-19 Test
0 Positivity Rate
23-Aug 23-Sep 23-Oct 23-Nov 23-Dec 23-Jan 23-Feb
50
45 High County
40 COVID-19 Test
35 Positivity Rate
30
25 Medium County
20 COVID-19 Test
Positivity Rate
15
10 e ow County
3 COVID-19 Test
0 Positivity Rate
23-Aug 23-Sep 23-Oct 23-Nov 23-Dec 23-Jan 23-Feb

FIGURE 2

(A) Percentage of nursing homes with COVID-positive admissions by county-level COVID-19 test positivity rate categories,

August 23, 2020-March 7, 2021. (B) Among nursing homes with COVID-positive admissions, the percentage reporting shortages of personal
protective equipment by county-level COVID-19 test positivity rate, August 23, 2020-March 7, 2021. (C) Among nursing homes with
COVID-positive admissions, the percentage reporting shortages of staffing by county-level COVID-19 test positivity rate, August 23, 2020-

March 7, 2021 [Color figure can be viewed at wileyonlinelibrary.com]

between shortages and admissions did not differ when
staffing shortages were defined using shortages of direct
care staff and did not differ between facilities located
inside or outside of high shortage counties (results not
shown).

Larger facility size and an urban location were associ-
ated with a significant increase in the likelihood of
admitting COVID-positive patients in all three time
periods. Having a higher CMS overall five-star rating was
associated with a lower likelihood of admitting COVID-
positive patients in each time period, although the pat-
tern of statistical significance differed somewhat across
the three periods. In the early period, but not the later
periods, the likelihood of admitting COVID-positive

patients was significantly higher for for-profit facilities
and those with a higher percentage of black residents.

DISCUSSION

Over the 40-week study period, 20% of nursing homes
admitted COVID-positive patients in at least 1 week in
which they had a PPE shortage and 29% admitted COVID-
positive patients in at least 1 week in which they had a
staffing shortage. In each week of the study period, a size-
able percentage of facilities that admitted COVID-positive
patients did so with shortages. Although the rates of admit-
ting with PPE shortages declined throughout the pandemic,
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TABLE 1 Characteristics of nursing homes based on whether they admitted COVID-positive patients between June 7, 2020-March 7,
2021 and whether they reported personal protective equipment shortages during a week with admissions, n = 14,839

Admitted COVID-positive  Admitted COVID-

Never admitted COVID-  patients, but not positive patients with
Nursing home characteristics  positive patients with PPE shortage PPE shortage p-Value
Total (%) 254 54.6 20.1
Facility characteristics
Nursing home size (%)
Small (<50 beds) 19.7 10.0 6.7 0.000
Medium (>50 and <150 72.0 73.0 72.6
beds)
Large (>150 beds) 8.4 17.1 20.7
Ownership (%)
For-profit 65.2 70.4 75.7 0.000
Government 9.0 6.1 3.8
Nonprofit 25.8 23.5 20.5
Part of a chain (%) 59.0 58.3 62.6 0.000
Black residents >25% of all 12.0 16.6 20.4 0.000
residents (%)
Share of revenue from 11.7 9.2 10.3 0.000
Medicaid >85% (%)
CMS overall five-star rating (%)
1 (lowest) 14.0 16.7 18.6 0.000
2 17.6 19.4 21.9
3 16.4 18.0 17.9
4 21.2 21.3 20.3
5 (highest) 29.2 233 20.3
Missing 1.6 1.3 1.1
Number of weeks with
PPE shortage (mean) 5.4 2.1 15.2 0.000
Staffing shortage (mean) 8.9 7.6 10.9 0.000
COVID-positive admissions 0.0 5.6 8.7 0.000

(mean)

County of facility location characteristics

Population per square mile 727.9 1053.7 1027.1 0.000
(mean)

Population >75% urban (%) 45.0 59.1 62.2 0.000

Number of nursing homes 23.7 36.4 41.0 0.000
(mean)

Total COVID-19 cases per 8578.1 9171.2 9110.5 0.000

100,000 residents as of
March 7, 2021 (mean)

Abbreviation: PPE, personal protective equipment.

more than 16% of facilities with COVID-positive admissions many of the facilities that admitted COVID-positive patients
in a week admitted with staffing shortages in each week of  over the study period did so at a time when it would have
the study period. These findings raise the concern that  been more difficult for them to follow transmission-based
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TABLE 2 Characteristics of nursing homes based on whether they admitted COVID-positive patients between June 7, 2020 and March
7, 2021 and whether they reported staffing shortages during a week with admissions, n = 14,839

Never admitted Admitted COVID-positive Admitted COVID-positive
Nursing home COVID-positive patients, but not with patients with staffing p-
characteristics patients staffing shortage shortage Value
Total (%) 25.4 454 29.2
Facility characteristics
Nursing home size (%)
Small (<50 beds) 19.7 9.5 8.6 0.000
Medium (>50 & <150 72.0 73.0 72.6
beds)
Large (>150 beds) 8.4 17.6 18.8
Ownership (%)
For-profit 65.2 72.7 70.5 0.000
Government 9.0 4.9 6.4
Nonprofit 25.8 22.5 23.0
Part of a chain (%) 59.0 60.1 58.5 0.242
Black residents >25% of all 12.0 16.6 19.2 0.000
residents (%)
Share of revenue from 11.7 9.2 9.9 0.000

Medicaid >85% (%)
CMS overall five-star rating (%)

1 (lowest) 14.0 15.2 20.3 0.000
2 17.6 19.3 21.4
3 16.4 17.9 18.1
4 21.2 21.8 19.8
5 (highest) 29.2 24.7 19.2
Missing 1.6 1.2 1.3
Number of weeks with:
PPE shortage (mean) 5.4 5.0 6.7 0.000
Staffing shortage (mean) 8.9 1.8 18.9 0.000
COVID-positive 0.0 5.9 7.4 0.000

admissions (mean)

County of facility location characteristics

Population per square mile 727.9 1199.6 809.6 0.000
(mean)

Population > 75% urban 45.0 64.4 53.0 0.000
(%)

Number of nursing homes 23.7 45.1 26.0 0.000
(mean)

Total COVID-19 cases per 8578.1 9128.8 9195.2 0.000

100,000 residents as of
March 7, 2021 (mean)

Abbreviation: PPE, personal protective equipment.

precautions. Furthermore, facilities that admitted COVID-  more persistent PPE and staffing shortages, raising further
positive patients when they had shortages were more likely concerns about the ability of these facilities to implement
to have lower CMS overall five-star ratings and to have transmission-based precautions effectively.
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TABLE 3

Logistic regression models of admission of any COVID-positive patients in a week by US nursing homes at “early,” “middle”

and “late” points in the 40-week study period (June 7, 2020-March 7, 2021), n = 14,839

Early (week of June

Late (week of
February 14, 2021)

Middle (week of
October 18, 2020)

14, 2020)
OR
Facility characteristics
PPE shortage at start of week 0.92
Staffing shortage at start of week 1.11
Nursing home size
Small (<50 beds) (1.00)
Medium (>50 and <150 beds) 2.24
Large (>150 beds) 4.27
Ownership
For-profit (1.00)
Government 0.54
Nonprofit 0.68
Part of a chain 0.91
CMS overall five-star rating
1 (lowest) (1.00)
2 0.92
3 0.92
4 0.75
5 (highest) 0.68
Missing 0.66
Black residents >25% of all residents 1.49
Share of revenue from Medicaid >85% 0.90
County of facility location characteristics
Percent of nursing homes in county with full 1.00
occupancy at start of week
Seven-day average daily new COVID-19 cases per 1.02
capita in county at start of week
Population >75% urban 2.43

p-Value OR p-Value OR p-Value
0.41 1.22 0.04 0.90 0.38
0.14 1.12 0.16 0.99 0.90
(1.00) (1.00)
0.00 1.47 0.01 212 0.00
0.00 2.39 0.00 3.41 0.00
(1.00) (1.00)
0.00 1.05 0.70 0.85 0.22
0.00 0.95 0.54 0.93 0.36
0.11 1.03 0.68 1.03 0.63
(1.00) (1.00)
0.35 0.91 0.35 1.07 0.43
0.46 0.81 0.04 0.92 0.37
0.01 0.77 0.01 0.86 0.11
0.00 0.83 0.08 0.77 0.01
0.20 0.69 0.26 0.85 0.55
0.00 1.10 0.36 0.94 0.47
0.23 0.75 0.01 0.54 0.00
0.56 1.00 0.84 1.01 0.55
0.07 1.01 0.00 1.00 0.23
0.00 1.57 0.00 1.60 0.00

Notes: The logistic regression models were estimated using robust standard errors clustered at the county level. State fixed effects were included in each model.
Information from Brown University's LTCfocus.org (chain status, Medicaid revenue share, black resident share) was missing for 1038 facilities. Facilities
missing LTCfocus information were assigned a value of zero for these variables and the models included an indicator variable for missing LTCfocus

information.
Abbreviations: OR, odds ratio; PPE, personal protective equipment.

In each week of the study period, less than 21% of
facilities that admitted COVID-positive patients with a
PPE shortage were located in counties with a severe
PPE shortage and less than 34% of facilities that admit-
ted COVID-positive patients with a staffing shortage
were located in counties with a severe staffing short-
age. This suggests that the location of a facility in a
county with a severe shortage of PPE or staffing,
where options for admitting patients at local facilities
without shortages may have been extremely limited,

was not the primary factor explaining admissions
with shortages.

If nursing homes were trying to ensure that they
could follow transmission-based precautions when
accepting COVID-positive patients, we would expect that
having a PPE or staffing shortage in a given week would
be associated with a lower likelihood that a facility
admitted COVID-positive patients. This was not the case
in the cross-sectional logistic regression models of
COVID-positive admissions that also controlled for the
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location of facilities and the local course of the pan-
demic for any of the three time periods, nor in supple-
mental models estimated separately for facilities
located within and outside of high shortage counties.
This suggests that facilities did not take shortages into
consideration when making admissions decisions.
With data currently available, it is not possible to
determine the extent to which the admission of
COVID-positive patients while facing shortages con-
tributed to the spread of COVID within nursing
homes.® Actions taken by facilities such as setting up
dedicated areas for the isolation of COVID-positive
patients, prioritizing the allocation of available PPE
and staffing to the implementation of transmission-
based precautions in the care of COVID-positive
patients, and encouraging and offering COVID vacci-
nations to residents and staff may have mitigated the
impact of shortages on the spread of COVID within
nursing homes.

A limitation of this study is that information about
whether facilities took these types of mitigating actions is
not available. Further limitations are that the study used
nursing home-reported data and that the CDC did not
define what constituted a staffing shortage or request
information on the extent of PPE or staffing shortages in
its weekly questionnaire for nursing homes. Additionally,
we are not able to observe whether COVID-positive
patients admitted by a facility were former residents of
the facility who were returning to the facility or whether
they were new admissions.

CONCLUSIONS

Nearly 40% of US nursing homes admitted COVID-
positive patients in at least 1 week in which they were
experiencing PPE or staffing shortages. Shortages would
have made it more difficult for facilities to follow CDC
transmission-based precautions and admissions with
shortages may have put nursing home residents and staff
at heightened risk for COVID-19 infection. Additionally,
facilities that admitted COVID-positive patients when
they had shortages were more likely to have lower CMS
overall five-star ratings and more consistent shortages,
raising further concerns about the ability of these facili-
ties to implement transmission-based precautions.
Finally, despite widespread shortages of PPE and staffing
during the pandemic, only a small percentage of facilities
admitting COVID-positive patients while facing shortages
were located in counties with severe shortages of PPE or
staffing, suggesting that in many locations that admitting
COVID-positive patients while facing shortages was not a
foregone conclusion.
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