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Abstract

The COVID-19 pandemic continues to devastate U.S. nursing homes. Adequate personal
protective equipment (PPE) and staffing are critical to protect nursing home residents and staff
during future COVID-19 outbreaks. Despite the importance of these basic measures, little national
data is available about the state of nursing homes with respect to these resources. This paper
presents results from a new national database containing 94% of U.S. nursing homes. We find that
more than 1 in 5 nursing homes report a severe shortage of PPE and any shortage of staff. Rates of
both staff and PPE shortages did not meaningfully improve from May to July of 2020. Facilities
with COVID-19 cases among residents and staff, as well as those serving more Medicaid
recipients and with lower quality scores, were more likely to report shortages. Policies aimed at
providing resources to obtain additional direct care staff and PPE to these vulnerable nursing
homes, particularly in areas with rising community COVID-19 case rates, are needed to reduce the
national COVID-19 death toll.

Introduction

COVID-19 has devastated nursing homes, both globally and in the US. By the end of July
2020, over 60,000 deaths had occurred in US nursing homes and other long-term care
facilities, accounting for nearly half of all COVID-related fatalities nationwide.l Many staff
have also contracted COVID, with over 760 staff deaths from the virus as of July 26, 2020.2
Efforts to stem the virus are also taking a huge toll on residents. Nursing homes endured
weeks of a federally-mandated all-out lockdown with no visitation, communal dining or
activities allowed as of March in most facilities. Only recently have these restrictions begun
to be relaxed and only on a limited basis in certain states. Similar difficulties have been
reported for nursing homes in Europe.

Although our knowledge of COVID-19 is still evolving, strict infection control is considered
a fundamental component of ensuring the safety of residents and staff in nursing homes. The
standard of care for infection control in nursing homes is illustrated by a set of “core
practices” endorsed by the Centers for Disease Control and Protection (CDC), including
adequate access to personal protective equipment (PPE) and staffing.3

The CDC suggests that nursing homes must “provide supplies necessary to adhere to
recommended infection prevention and control practices.”® Adequate access to PPE includes
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supplies like masks, gowns, goggles, gloves, and hand sanitizer. Many nursing homes have
reported shortages of PPE, which has led to the use of lower-grade equipment or reuse of
equipment across COVID and non-COVID patients.*® In response to this shortage, the
federal government promised to provide two weeks’ supply of PPE to all US nursing homes
back in May.®> However, many nursing homes reported that they did not receive adequate
PPE through this initiative.>

The CDC has also called for nursing homes to “develop (or review existing) plans to
mitigate staffing shortages from illness or absenteeism.”3 Many nursing homes struggled
with staffing prior to COVID-19,% and shortages have reportedly been magnified because
many staff are unable or unwilling to work in these conditions.’

It is widely accepted that the key practices above outlined by the CDC can prevent or
mitigate the spread of COVID-19 in nursing homes. However, there has been little national
evidence about the state of these practices in nursing homes due to the lack of data. As part
of the recent federal COVID nursing home data, the Centers for Medicare and Medicaid
Services (CMS) has begun collecting data from nearly every nursing home in the country
regarding COVID and its impact on residents and staff. This paper reports some of the first
results from these federal data by describing nursing home access to PPE and staffing and
examining the facility characteristics associated with shortages in these areas.

Study Data and Methods

Data Sources

The primary data for this study was the Centers for Medicare and Medicaid services (CMS)
COVID-19 Nursing Home Database. This publicly available file provides information
submitted by nursing homes to the CDC’s National Healthcare Safety Network COVID-19
Long Term Care Facility Module about the impact of COVID-19 on staff and residents, as
well as shortages of staff, personal protective equipment, and testing.2 We used data from 2
four-week reporting periods: the first spanned 5/18/2020 — 6/14/2020, while the second
spanned 6/24/20-7/19/20. In the early study window, 87% of nursing homes submitted data
for all four reporting periods, while 94% of nursing homes submitted data for all four
periods in the later window. For facilities with multiple submissions within a study period,
we used the most recent data available.

Facility information was obtained from the 2017 Certification and Survey Provider
Enhancement Reports (CASPER) system through the National Institute on Aging-funded
LTCFocus.org website and the 2020 Nursing Home Compare Provider Information file.8:°
County-level data on the 7-day average of new COVID-19 cases (per 100,000 population)
were obtained from the publicly available New York Times Coronavirus (Covid-19) Data in
the United States repository.10

Study Sample

Our primary study sample included all Medicare and Medicaid certified nursing homes in
the US who submitted responses to staffing and PPE questions during at least one of the
weekly reporting periods during the two study windows detailed above. Additionally, we
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examined all Medicare and Medicaid-certified nursing homes in the U.S. to compare
characteristics of facilities with and without submitted data.

Outcomes and Measures:

We examined shortages in two categories: staffing and PPE (including hand sanitizer, which
is not strictly ‘equipment,” but is key for proper infection control practices). These categories
are based on the set of questions that CMS required nursing homes to submit answers for
along with other COVID-19 data. Nursing homes were considered to have a shortage of staff
if they reported a shortage (defined simply as “shortage” in survey questions) in any of the
following staff categories: 1) nurses (registered nurses (RNs) and licensed practical nurses
(LPNs), 2) clinical staff (physicians, physician assistants, and advanced practice nurses), 3)
aides (certified nursing assistants, nurse aides, medication aide/technician), 4) other
(including staff not involved in direct resident care like food or environmental service staff).
Nursing homes were classified as having a shortage of PPE if they reported less than a 1-
week supply of any of the following equipment types: 1) N95 masks, 2) surgical masks, 3)
eye protection (face shields, goggles), 4) gowns, 5) gloves, and 6) alcohol-based hand
sanitizer. For all outcomes, we used the most recently available data within the two 4-week
study windows for each facility.

We defined our outcomes on staff or PPE shortage as having a shortage in any category
because of the interdependence of the individual components for high quality care. Having a
shortage of any type of staff affects every aspect of clinical care, whereas a shortage of any
PPE element can break infection control protocols. We considered shortages in PPE to be
“severe” because positive answers to these questions represent an extremely limited capacity
to respond to a COVID-19 outbreak. On the other hand, the staff shortage questions were
worded more generally and did not indicate magnitude.

The following nursing home characteristics were obtained from the Nursing Home Compare
data: total bed size, profit-status, overall 5-star quality score (a composite measure of
multiple quality, staffing and compliance indicators assessed annually by Medicare), and
staffing related 5-star quality score (which provides information about facilities’ staffing
levels prior to the pandemic). CASPER data was used to obtain information on the percent
of facility revenue that comes from Medicaid (categorized into quartiles among all nursing
homes), the percent of residents who are non-white race (categorized into quartiles), and
whether the facility is part of a chain. Additionally, we included the incidence of new
COVID-19 cases (measured as a 7-day average of new cases per 100,000 population) in the
county where a facility is located for the 7-day period ending 6/14/2020 for the first study
window or 7/19/2020 for the second. New case rates were categorized into quartiles. We also
captured whether the facility reported any confirmed or suspected COVID-19 cases among
residents or staff by the end of the relevant study window, as reported by facilities in the
CMS Nursing Home COVID-19 data.

Statistical Analysis

We estimated the national rate of staff and PPE shortages, as well as the national rate of
specific shortage types, across the two study windows. We examined variation in any staff
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and PPE shortages at these two points in time using bivariate comparisons and multivariate
modeling. Specifically, we estimated linear probability models for each outcome that
included the facility characteristics described above and state-level fixed effects to capture
variation in state policies and responses. For all variables, we included categories for
missing values so that only facilities with missing outcome data for PPE or staff shortages
were excluded from multivariate analyses. Separate models were estimated for each time
period. All models used robust standard errors clustered at the county level. Finally, we
examined geographic variation in the rate of overall shortages in the most recent time period
by calculating county-level averages (weighted by facility bed size) and mapping the results.
Refer to the Appendix for maps of shortage rates in the initial study window.1!

The CMS Nursing Home COVID-19 data is a novel database and may therefore be subject
to measurement error. Early reports of the initial reporting period indicated errors existed in
the death and case counts.12 However, the shortage variables are plausibly less subject to
such reporting errors as these variables are based on straightforward Yes/No questions asked
of nursing homes. Furthermore, staff and PPE shortages are likely easier for nursing home
administrators to track than COVID-19 death counts given the fact that deaths may often
occur outside the nursing home and testing is not universal. To assess the internal validity of
the shortage data, we calculated the number of facilities with inconsistent responses to the
PPE questions- specifically, we examined the number that reported not having any of a
particular PPE type andhaving a one-week supply of the same type, which is not possible.
Fewer than 0.5% of facilities had this type of conflicting response, and these respondents
were conservatively classified as not having a PPE shortage in our analyses. Although these
checks are reassuring, the surveys are self-reported by nursing homes and it is still possible
that facilities under-reported shortages, potentially to avoid undesired scrutiny.

This study is also limited by the wording of the shortage questions. For example, a one-week
supply of PPE represents a severe shortage of supplies, but no additional questions are
available to detect the magnitude of shortages. As such, PPE shortages should be viewed as
a lower bound of clinically significant shortages at the time. On the other hand, staff
shortage questions only asked about any shortage and did not quantify the extent of these
deficits. Staff shortages are therefore subject to bias if respondents had systematic
differences in their interpretation of the broad wording in the question. One other limitation
is that the state of the COVID-19 pandemic moves very quickly. Therefore, the state of
nursing homes in mid-July 2020 may not reflect shortages later in 2020. Nevertheless, this
survey represents the largest and most recent data available about the state of nursing homes
navigating the pandemic. Finally, our analysis only demonstrates associations between
nursing home characteristics and the prevalence of shortages. Our results should be
interpreted as descriptive, not causal.

Of the 15,388 nursing homes identified in our data, 15,035 (98%) had submitted staff and
PPE shortage data to the CDC database in at least one of the weekly reporting periods
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during the later 6/24/20-7/19/20 study window (Appendix Exhibit A1).11 Nursing homes
without submitted data (n = 353) were more likely to be small, unaffiliated with a chain,
have the highest and lowest quartiles Medicaid revenue share, the lowest overall and staffing
5-star quality score, have high proportions of non-white residents, and be located in a county
with the highest quartile of new COVID-19 cases.

At the end of the first study window ending 6/14/2020, 20.7% of nursing homes with
submitted data reported a severe PPE shortage with 1 week or less of available supply, with
shortages of N95 masks and gowns being the most common type (13.4% and 12.6% of all
nursing homes, respectively; Exhibit 1). A total of 20.8% of facilities reported a staff
shortage, with 15.1%, 17.2%, and 9.2% indicating a shortage of nurses, nursing aides, and
other staff, respectively.

Overall shortage rates were relatively unchanged at the conclusion of the second study
window (7/19/20)- 19.1% and 21.9% percent of nursing homes reported shortages of PPE
and staff, respectively. N-95 masks (14.4%) and gowns (10.9%) continued to be the most
common types of PPE shortages, though gown shortages fell relative to the first study
period. Nursing aides (18.5%), nurses (16.0%), and other (9.3%) continued to be the most
common staff shortage categories.

In unadjusted comparisons, facilities reporting any PPE shortage in both study periods were
more likely to be for profit, chain affiliated, and report COVID-19 cases among staff and
residents (Exhibit 2). After adjustment, being for profit (8.1 [study period 1; P<0.001] and
8.3 [study period 2; P<0.001] percentage point [pp] increase relative to non-profit
facilities)and having COVID-19 cases among residents (3.2 [P<0.001] and 3.1 [P<0.001] pp
increase relative to facilities without) and staff (2.5 [P=0.003] and 2.3 pp [P=0.007] increase
relative to facilities without) continued to be associated with higher rates of any PPE
shortages. Regression estimates also indicated that facilities with the highest 5-star staffing
scores were less likely (5.1 pp [P=0.002] decrease relative to 1 star facilities) to report a PPE
shortage during the initial study window. Finally, being chain affiliated was associated with
relative increase (1.7 pp [P=0.025]) in likelihood of reporting a PPE shortage in the most
recent study period.

With respect to staffing, facilities that were government-owned, had higher Medicaid
revenue shares, lower 5-star overall and staffing-specific quality scores, and with staff and
resident COVID-19 cases were more likely to report shortages in both study periods in
unadjusted analyses (Exhibit 3). After adjustment, government ownership (4.7 pp [study
period 1; P=0.006] and 3.9 pp [study period 2; P=0.024] increase relative to non-profit
facilities), having greater Medicaid revenue shares (e.g., 5.1 and 5.2 [P<0.001 for both] pp
increase between facilities in the highest vs. lowest quartile), and having COVID cases
among staff (1.9 [P=0.022] and 3.8 [P<0.001] pp increase relative to facilities without)
continued to be significant predictors of a reported shortage in both time periods. In
addition, there was a clear gradient across both general facility quality scores and scores
specific to prior staffing levels, with higher-rated facilities being less likely to report a
shortage. Facilities with an overall 5-star score were 6.4 (study period 1; P<0.001) and 7.5
(study period 2; P<0.001) pp less likely to report a shortage relative to 1-star facilities;
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nursing homes with a 5-star staffing score were 5.7 (P=0.001) and 5.4 (P=0.002) pp less
likely.

Some differences were noted between the two study periods. Larger facilities (i.e., 200+
beds) were less likely to report a staff shortage (4.1 pp [P=0.033] relative to facilities with
50 or fewer beds) during the initial study period. This difference was no longer significant
during the later round of data collection at the 95% significance level. Being part of a chain
was associated with a lower likelihood of a staff shortage in the second study period
(=2.5pp; P=0.002), while having COVID-19 cases among residents was associated with a
greater likelihood (2.2 pp [P=0.005]) in the first.

There was considerable variation across counties reporting PPE (Exhibit 4) and staff
(Exhibit 5) shortages during the 6/24/20—7/19/20 reporting period. For example, in 25% of
counties with data, 32% of nursing homes reported less than a one week supply of at least
one PPE category. In 10% of counties, 66% of nursing homes reported such a shortage. PPE
shortages were distributed throughout the country, but clusters of high shortage rates were
notable in northern New England, lowa, Alabama, North Carolina, West Virginia and
Tennessee. 25% of counties had at least 44% of nursing homes reporting a staff shortage;
12% of counties had 75% of more of their nursing homes operating short staffed. High rates
of staff shortages were clustered in portions of the south and Midwest, especially Louisiana,
Alabama, eastern Texas and Georgia. Geographic shortage patterns were similar in the
earlier study period (Appendix Exhibit A4 and A5).11

DISCUSSION

Using the most comprehensive survey of nursing homes during the COVID-19 pandemic to
date, we found that over 1 in 5 facilities faced a staff shortage or severe shortage of PPE in
early July 2020. Despite a slight decrease in facilities with any PPE shortage driven by
higher availability of gowns, overall PPE and staff shortages have not meaningfully
improved since late May 2020. In many counties, the majority of facilities faced shortages of
staff or PPE. PPE shortages were magnified among nursing homes with COVID-19 cases
among staff or residents and those with low quality scores. Staff shortages were greater in
facilities with COVID-19 cases, particularly among staff, those serving a high proportion of
disadvantaged patients on Medicaid, and those with lower quality scores, including pre-
pandemic staffing scores. Given the disproportionate burden of morbidity and mortality
faced by nursing home residents, the magnitude of these shortfalls poses a major threat to
public health, especially in areas with the highest proportions of nursing homes with severe
shortages, many of which experienced surges in COVID-19 activity in July and August
2020.

These results provide a detailed view of the specific challenges faced by nursing homes
during the height of pandemic in many areas nationwide. For example, PPE shortages were
most pronounced for N95 masks and gowns, while staff shortages were most commonly
reported for nurses and nursing aides. Overall shortages were also more common among
facilities with COVID-19 cases among staff or residents. It is predictable that facilities with
active COVID-19 cases would be more likely to experience shortages, because those

Health Aff (Millwood). Author manuscript; available in PMC 2021 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McGarry et al.

Page 7

facilities are likely the ones using PPE at the highest rates and with sick staff who have to
quarantine. However, this association highlights the importance of pandemic preparedness
for nursing homes in areas of the country facing a second surge of COVID-19 in late June
and July 2020. Many of these areas, such as South Carolina, Georgia and Alabama had a
high concentration of counties where the majority of nursing homes faced shortages even
before the second surge of COVID-19 began in late June.

For-profit nursing homes reported substantially higher rates of PPE shortages than other
facilities, but not staffing shortages. This is especially concerning given that the vast
majority of nursing homes in the US are for-profit and a substantial literature from before
the pandemic documenting lower quality of care at for-profit nursing homes compared to
non-profit facilities.13-15 Our results are not able to speak to a specific mechanism that
might drive this association. However, it is plausible that for-profit facilities had a stronger
financial disincentive than others to make large investments in PPE given the uncertainty of
how the pandemic might evolve in the US.

It is also notable that the most prominent staff shortages were for nurses and nursing aides as
opposed to clinicians or other staff. Shortages in these staff were common prior to
COVID-19, but the pandemic is straining an already over-stretched workforce with low pay
and demanding work environments. This point is supported by the finding that homes with
lower staffing quality scores before the pandemic were more likely to report current
shortages. Nurses and nursing aides are on the front line of care delivery, with daily, or even
hourly, contact with residents. These shortages could have a major impact not just on the
ability of nursing homes to adhere to standard infection control protocols, but also their
capacity to provide necessary ongoing care not directly related to COVID-19.

It is concerning, although not unexpected, that more disadvantaged or lower quality nursing
homes, such as those with a higher percent of revenue from Medicaid or those with lower
star ratings, have worse staff shortages. These are facilities whose profit margins will be
necessarily lower due to the underpayment of Medicaid for nursing home costs. While
nursing homes across the spectrum of quality and patient mix reported shortages, we
observed a fairly stark disparity, with 29% of 1-star nursing homes reporting a shortage vs.
16% of 5-star nursing homes. This disparity illustrates that policies to address shortages will
need to account for the heavier burden among nursing homes serving more disadvantaged
populations. Without more policy attention and additional investment, nursing homes
serving disadvantaged populations may struggle to meet even the most basic needs of their
residents, regardless of COVID-19 status.

Although the most effective way to prevent COVID-19 outbreaks within nursing homes may
be to reduce the community prevalence coronavirus infections, there are a number of nursing
home-specific policy implications from our results. First, too many nursing homes lack a
minimally sufficient supply of PPE to adequately protect themselves from COVID-19. This
shortage has now persisted over a period of almost two months. Given that nearly half of all
deaths from COVID-19 in the US come from nursing home residents, this must be a policy
priority if policymakers intend to save as many lives as possible. Second, as in most crises,
the most vulnerable nursing homes are at the highest risk for shortages that put the health of
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their residents and staff at risk. Although there is no quick fix for the complex problems
faced by nursing homes with more disadvantaged populations, additional targeted financial
support for direct patient care and supplies, coupled with appropriate oversight to ensure that
funds are used for intended purposes, as a part of future stimulus packages could help
prevent COVID-19 from being both a financial as well as clinical crisis for these facilities.
Third, there is clearly substantial geographic heterogeneity in the shortages faced by nursing
homes. Some states such as Alabama need to prioritize their nursing homes’ resilience for
outbreaks more than others, particularly as the geographic distribution of COVID-19 hot
spots continues to evolve. Fourth, these data are extremely valuable and Medicare should
continue its commitment to gathering information on nursing homes’ available resources and
disseminating it publicly. However, as facilities improve their data reporting capacity,
Medicare should also update their survey questions to reflect the current realities of the
pandemic. The current set of questions reflects an extreme of scarcity that may not apply for
long and misses other important factors like the degree of staff shortages or testing
turnaround time.

In conclusion, many nursing homes in the US are poorly prepared to prevent and manage
COVID-19 outbreaks given a lack of essential PPE and staff. Despite intense policy attention
and mounting mortality, the shortages have not meaningfully improved from May to July of
2020. Unless these shortages are prioritized by policymakers, long-term care residents will
continue to be at a great disadvantage in the pandemic.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Percent of Nursing Homes Reporting a PPE Shortage
6/24/20-7/19/20
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Exhibit 4:
Geographic Distribution of Nursing Home Personal Protective Equipment Shortages

Source- Author’s calculations using CMS COVID-19 Nursing Home Data.
Notes- County shortage rates reflect the percent of facilities within the counted reported a
shortage, weighted by facility bed size.
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Exhibit 5:
Geographic Distribution of Nursing Home Staff Shortages

Source- Author’s calculations using CMS COVID-19 Nursing Home Data.
Notes- County shortage rates reflect the percent of facilities within the counted reported a
shortage, weighted by facility bed size.
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Exhibit 1

National Rates of Personal Protective and Staff Shortages

Data Reporting Period: 5/18/20 — 6/14/20  Data Reporting Period: 6/24/20 —7/19/20

Shortage Type Percent (95% Confidence Interval) Percent (95% Confidence Interval)
Any Personal Protective Equipment Shortage (N =
14,509 (a) and 15,036(b)) 20.7 19.1
(20.0, 21.4) (18.4,19.7)
N95 masks 134 14.4
(12.9, 14.0) (13.9, 15.0)
Surgical masks 6.1 8.3
(5.7, 6.5) (7.9, 8.8)
Eye protection 5.8 7.8
(5.4,62) (7.4,82)
Gowns 12.6 10.9
(12.1,13.2) (10.4, 11.4)
Gloves 3.7 4.2
(3.4, 4.0) (3.9, 4.6)
Hand sanitizer 4.9 43
(4.6, 53) (4.0,4.7)
Any Staff Shortage (N = 14,519(a) and 15,042 (b)) 20.8 21.9
(20.1, 21.5) (21.3,22.6)
Nurses 15.1 16.0
(14.5, 15.7) (15.4, 16.6)
Clinical staff 2.7 2.6
(2.5, 3.0) (24,29
Nursing Aides 17.2 18.5
(16.6,17.9) (17.9, 19.1)
Other 9.2 9.3
(8.8, 9.7) (8.9, 9.8)

Source- Author’s calculations using CMS COVID-19 Nursing Home Data.

NOTES: (a) For Reporting Period: 5/18/20-6/14/20, (b) For Reporting Period: 6/24/20-7/19/20
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Exhibit 2:

Personal Protective Equipment Shortages by Facility Characteristics

Data Reporting Period: 5/18/20-6/14/20 Data Reporting Period: 6/24/20-7/19/20

Adjusted Difference
(percent points)

Adjusted Difference

Unadjusted % (percent points)

Facility Characteristic Unadjusted %

Profit Status
Non-Profit 15.6 Ref 14.3 Ref
Government Owned 14.0 0.3 13.6 18
For Profit 23.0 81" 211 83"
Bed Size
1-50 Beds 20.1 Ref 18.7 Ref
51-100 21.0 -0.9 19.4 -0.1
101-150 20.7 -0.5 19.3 0.9
151-200 20.7 -1.2 18.6 0.3
200+ 20.0 -0.9 17.0 0.4
Part of Chain
No 18.9 Ref 17.0 Ref
Yes 21.9 1 20.7 L™

% Revenue from Medicaid (quartiles)

1 (lowest) 18.3 Ref 17.8 Ref
2 21.9 1.7 20.0 13
3 21.7 11 19.7 1.0
4 (Highest) 20.7 0.3 19.0 1.0
% of Residents who are non-white
(quartiles)
1 (lowest) 20.9 Ref 21.0 Ref
2 21.1 0.7 19.1 -15
3 19.7 0.0 18.6 -1.6
4 (Highest) 21.4 13 18.2 -2.0
5-star Overall Quality Score
1 20.1 Ref 18.4 Ref
2 21.7 0.8 19.1 0.0
3 21.1 0.5 19.3 0.4
4 21.2 0.7 19.8 12
5 19.6 0.9 18.8 17
5-star Staffing Score
1 (lowest) 17.9 Ref 15.4 Ref
2 20.3 -1 18.1 0.1
3 22.6 -0.1 21.3 1.7
4 23.0 0.4 214 13
5 16.4 -5.1"" 163 -26

County COVID-19 New Case Rate
1 (lowest) 216 Ref 20.2 Ref
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Data Reporting Period: 5/18/20-6/14/20 Data Reporting Period: 6/24/20-7/19/20

Adjusted Difference
(percent points)

Adjusted Difference

Unadjusted % (percent points)

i 0,
Facility Characteristic Unadjusted %

2 21.0 0.2 195 -0.4
3 195 -0.3 18.7 -0.8
4 (Highest) 206 -05 17.7 03
Any COVID-19+ Residents
No 18.4 Ref 16.9 Ref
Yes 22.7 327 20.2 31
Any COVID-19+ staff
No 18.5 Ref 16.9 Ref
Yes 21.9 25" 19.6 237

Source- Author’s calculations using CMS COVID-19 Nursing Home Data.

Notes- Adjusted differences were calculated using linear regression models that included all characteristics listed in Exhibit 2 in addition to state
fixed effects. Missing information for any of the facility characteristics was captured with a missing category not reported here. Refer to Appendix
Exhibit A2 for full regression results.

ok
P<0.05;

*ok

*
P<0.01
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Exhibit 3
Staff Shortages by Facility Characteristics

Data Reporting Period: 5/18/20-6/14/20 Data Reporting Period: 6/24/20-7/19/20

Adjusted Difference
(percent points)

Adjusted Difference

Unadjusted % (percent points)

Facility Characteristic Unadjusted %

Profit Status
Non-Profit 19.4 Ref 19.6 Ref
Government Owned 245 477" 25,5 3.9™
For Profit 20.9 0.8 22.4 1.000
Bed Size
1-50 Beds 19.9 Ref 19.6 Ref
51-100 20.7 -0.9 22.3 -0.2
101-150 20.9 -1.7 23.0 -1
151-200 211 -2.6 213 -2.1
200+ 224 -41™ 20.5 -34
Part of Chain
No 21.3 Ref 22.4 Ref
Yes 20.7 -14 219 -25™

% Revenue from Medicaid (quartiles)

1 (lowest) 17.2 Ref 17.8 Ref
2 20.0 0.9 221 217
3 221 3.1 229 28"
4 (Highest) 245 5.2 255 517
% of Residents who are non-white
(quartiles)
1 (lowest) 21.3 Ref 217 Ref
2 209 0.2 223 05
3 211 06 225 -0.5
4 (Highest) 213 11 22.9 03
5-star Overall Quality Score
1 271 Ref 28.9 Ref
2 235 -1.9 24.9 -1.9
3 203 -48" 21.8 -4.6™""
4 19.1 -5.47"" 202 -5.6"""
5 16.3 -6.4™" 16.3 -75%
5-star Staffing Score
1 (lowest) 27.2 Ref 29.5 Ref
2 21.9 -2.3 23.1 -2
3 19.7 -2.3 204 -24
4 19.3 -2.8 203 -25
5 17.0 -5.777% 17.2 -5.4™"*
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Facility Characteristic

Data Reporting Period: 5/18/20-6/14/20

Unadjusted %

Adjusted Difference
(percent points)

Data Reporting Period: 6/24/20-7/19/20

Unadjusted %

Adjusted Difference
(percent points)

County COVID-19 New Case Rate
1 (lowest)
2

3
4 (Highest)

Any COVID-19+ Residents
No

Yes

Any COVID-19+ staff
No

Yes

22.6
20.5

19.9
20.1

21.9

Ref
-1.0

Hok

2.1
-1.0

Ref

kA

2.2

Ref

*ok

1.9

20.1
211

23.1
23.4

211

22.4

19.5
22.5

Ref
-15

1.0
0.8

Ref

1.2

Ref

FAA

3.8

Source- Author’s calculations using CMS COVID-19 Nursing Home Data.

Notes- Adjusted differences were calculated using linear regression models that included all characteristics listed in Exhibit 3 in addition to state
fixed effects. Missing information for any of the facility characteristics was captured with a missing category not reported here. Refer to Appendix

Exhibit A3 for full regression results.

*:

*
P<0.05;

*ok

*
P<0.01
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