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BRIEF REPORT

State Actions and Shortages of Personal Protective Equipment
and Staff in U.S. Nursing Homes
Diane M. Gibson, PhD

and Jessica Greene, PhD

BACKGROUND: It is crucial that nursing homes have adequate personal protective equipment (PPE) and staff to protect residents and staff from COVID-19. Some states have
taken actions to mitigate shortages of PPE and stafﬁng in
nursing homes, including creating dedicated long-term care
(LTC) teams and supporting stafﬁng capacity.
OBJECTIVE: To examine whether state actions and nursing home characteristics are associated with shortages of
PPE and stafﬁng.
DESIGN AND SETTING: Facility-level data, released July
31, 2020, from the Nursing Home COVID-19 Public File,
were combined with data from other sources. Our sample
was the 13,445 facilities with information about PPE and
stafﬁng shortages for each of the 5 weeks between the week
ending June 21, 2020, and the week ending July 19, 2020.
Associations between facility characteristics and shortages
were examined using descriptive statistics and logistic
regression models.
MEASUREMENTS: Outcome variables were whether or
not a facility lacked a 1-week supply of PPE (“PPE shortage”) and whether or not a facility had a stafﬁng shortage
during 1 or more weeks over the 5-week study period.
RESULTS: Over the 5-week study period, 27.6% of facilities reported 1 or more weeks of PPE shortage, 30.2% of
facilities reported at least 1 week of stafﬁng shortage, and
46.5% of facilities lacked PPE and/or staff. Facilities located
in states in the Northeast PPE Consortium or with LTC
teams were modestly less likely to have had a PPE shortage,
and facilities located in states that implemented processes to
match job seekers with LTC facilities were marginally signiﬁcantly less likely to have had a stafﬁng shortage.
CONCLUSION: Given that nearly half of U.S. nursing
homes recently faced a shortage of PPE and/or staff, and
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that state budget deﬁcits may limit further state actions,
ongoing federal assistance with PPE and stafﬁng of nursing
homes is needed. J Am Geriatr Soc 00:1-6, 2020.

Keywords: nursing homes; COVID-19; personal protective equipment; stafﬁng

INTRODUCTION

A

s of early September 2020, over 75,000 COVID-19–
related deaths had occurred in U.S. nursing homes
and other long-term care (LTC) facilities.1 There is substantial variation across states in the percentage of COVID-19
deaths linked to nursing homes, assisted living centers, and
other LTC facilities. Three-quarters or more of COVID-19
deaths in Rhode Island and New Hampshire were in LTC
facilities compared with only 16% in Nevada.1 This level of
variation suggests that policies and practices may inﬂuence
the extent to which COVID-19 impacts facilities.
Key to protecting nursing homes, according to both the
Centers for Disease Control and Prevention (CDC) and the
Centers for Medicare and Medicaid Services (CMS), is having adequate supplies of personal protective equipment
(PPE), stafﬁng, and COVID-19 tests.2,3 Shortages of PPE,
stafﬁng, and testing have likely exacerbated transmission of
COVID-19 in nursing homes.4 Using the most recent week
of information available for each Medicare- or Medicaidcertiﬁed skilled nursing home from the Nursing Home
COVID-19 Public File for the period between June
24, 2020, and July 19, 2020, McGarry et al found that
19.1% of nursing homes had less than a 1-week supply of
at least one type of PPE and 21.9% reported stafﬁng
shortages.2,5
Federal and state efforts have sought to reduce shortages of PPE, stafﬁng, and testing in nursing homes. In May
2020, the federal government began sending nursing homes
two 1-week shipments of PPE, although there were reports
that the supplies were inadequate in number and in
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Figure 1. Percentage of U.S. nursing homes with weekly personal protective equipment (PPE) and stafﬁng shortages over the weeks
ending June 21 through July 19, 2020 (n = 13,445).

quality.6 In late August 2020, the federal government
authorized the provision of a 1-week supply of N95 masks
to approximately 3,330 nursing homes that reported having
less than a 3-day supply of N95 masks.7 Additionally, in
March 2020, the federal government waived the training
requirement for nurseʼs aides and in mid-July 2020 began

shipping rapid point-of-care diagnostic test instruments and
tests to nursing homes in areas that the CDC has designated
as COVID-19 hot spots.8-10
At the state level, seven states in the Northeast formed
a consortium to develop a regional supply chain for PPE,
other medical equipment, and testing.11 Almost half of all

Table 1. Shortages of PPE and Staff in Nursing Homes in the United States, June 15 through July 19, 2020
(n = 13,445)
No. of weeks nursing home has shortage of PPE or staff
Variable

Personal protective equipment and hand sanitizer
N95 masks
Surgical masks
Gowns
Gloves
Eye protection
Hand sanitizer
Any type of PPE
Any type of PPE or hand sanitizer
Staff
Nursing staff
Clinical staff
Aides
Other staff
Any type of staff

0

1

2–4

5

79.4
87.2
81.9
91.9
88.0
91.5
72.4
71.4

5.9
6.3
5.9
3.8
6.1
4.0
7.7
8.1

6.4
3.2
5.8
2.4
2.8
2.3
8.2
8.5

8.3
3.2
6.4
1.9
3.1
2.2
11.7
12.0

76.6
92.6
73.7
83.4
69.9

6.7
5.0
6.8
6.9
7.2

7.2
1.7
7.8
5.4
8.1

9.5
0.7
11.7
4.3
14.8

Note: Data are given as percentages. Shortage of PPE means not having enough for 1 week. Nursing staff includes registered nurses, licensed practical nurses,
and vocational nurses. Clinical staff includes physicians, physician assistants, and advanced practice nurses. Aides include certiﬁed nursing assistants, nurse
aides, medication aides, and medication technicians.
Abbreviation: PPE, personal protective equipment.
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Table 2. Logistic Regression Models of Nursing Homes with PPE Shortage and Stafﬁng Shortage, June 15 through
July 19, 2020 (n = 13,445)
Short PPE at Least 1 wk
Variable

State in which facility is located
In Northeast PPE Consortium
No
Yes
Has LTC teams with a focus beyond testing
No
Yes
Expanded Medicaid payments to LTC
No
Yes
Adjusted LTC licensing or training requirements
No
Yes
Increased payments or incentives for LTC staff
No
Yes
Offers LTC job match assistance
No
Yes
County in which facility is located
Change in COVID-19 cases per 100,000 population
between May 24, 2020, and June 14, 2020
Population >75% urban
No
Yes
Nursing home characteristics
Nursing home size
Small (<50 beds)
Medium (≥50 and ≤150 beds)
Large (>150 beds)
Ownership
Nonproﬁt
Government
For proﬁt
Chain status
Not part of a chain
Part of a chain
In-hospital status
Free standing
Part of a hospital
Share of revenue from Medicaid (quartiles)
1 (Lowest)
2
3
4 (Highest)
Black residents >25% of all residents
No
Yes
CMS overall ﬁve-star rating
Missing rating
1 (Lowest)
2
3
4
5 (Highest)

Odds Ratio

Short staff at least 1 wk
P value

Odds Ratio

P value

[1.00]
0.82

.021

[1.00]
0.82

.035

[1.00]
0.72

.170

[1.00]
1.20

.108

[1.00]
1.01

.939

[1.00]
0.89

.473

[1.00]
0.89

.623

[1.00]
0.70

.064

1.00

.184

1.00

.435

[1.00]
0.95

.493

[1.00]
0.70

<.000

[1.00]
0.94
0.97

.495
.792

[1.00]
0.99
1.02

.960
.834

[1.00]
0.86
1.46

.306
<.001

[1.00]
1.22
1.05

.149
.619

[1.00]
1.03

.600

[1.00]
0.90

.058

[1.00]
0.67

.015

[1.00]
0.80

.109

[1.00]
1.03
0.98
0.96

.673
.853
.653

[1.00]
1.08
1.09
1.28

.259
.385
.001

[1.00]
0.89

.068

[1.00]
1.36

.003

0.79
0.95
1.02
0.99
1.06
[1.00]

.239
.676
.837
.900
.394

1.16
1.57
1.32
1.20
1.10
[1.00]

.447
<.001
<.001
<.001
.104

(Continues)
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Table 2 (Contd.)
Short PPE at Least 1 wk
Variable

Change in COVID-19 cases per bed between May 24,
2020, and June 14, 2020
Information from LTCFocus.org missing
No
Yes

Odds Ratio

Short staff at least 1 wk
P value

Odds Ratio

P value

0.68

.318

4.45

<.001

[1.00]
1.12

.493

[1.00]
0.99

.978

Note: The logistic regression models were estimated using robust standard errors clustered at the state level. Information from LTCfocus.org (chain status, inhospital status, Medicaid revenue quartile, and Black resident share) was missing for 754 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: CMS, Centers for Medicare and Medicaid Services; LTC, long-term care; PPE, personal protective equipment.

states (n = 22) have created dedicated teams to support
LTC facilities. According to the National Governors Association, “the speciﬁc charge and composition of teams vary,
but typically involve support with infection control,
stafﬁng, testing, PPE and other supply needs.”9 Twentythree states have implemented policies to support stafﬁng
capacity, including increasing pay for staff, enabling individuals to serve in critical roles without certiﬁcation, and
developing systems to match job seekers with LTC providers.8,9 Twenty-two states have provided additional
funding to LTC facilities through Medicaid or other
mechanisms.9
This article builds on McGarry et al by considering
whether state actions are associated with shortages of PPE
and stafﬁng in U.S. nursing homes.5 Additionally, this article examines whether and how often nursing homes had a
shortage of PPE or stafﬁng over a 5-week period from midJune to mid-July 2020, offering insight into the extent of
shortages faced by facilities over time. Although CMS
requires nursing homes to report whether residents have
access to on-site testing, testing shortages are not considered
in this article because CMS does not collect information
about whether facilities have access to an adequate supply
of tests.

METHODS
Data
Skilled nursing home facility-level data from the Nursing
Home COVID-19 Public File2 (data released July 31, 2020)
were combined with facility-level data from Nursing Home
Compare (data released June 4, 2020)12 and Brown
Universityʼs LTCFocus.org (2017 data),13 county-level data
from the 2019 Area Health Resources File and the
New York Times Coronavirus Case Data,14 and state-level
information from the National Governors Association.15
Our sample was the set of facilities with information about
shortages of ﬁve types of PPE (N95 masks, surgical masks,
gowns, gloves, and eye protection) and four types of staff
(nursing staff, clinical staff, healthcare aides, and other
types of staff) for each of the 5 weeks between the week
ending June 21, 2020, and the week ending July 19, 2020,
and that reported information about the number of
COVID-19 cases among residents for the weeks of May

24 and June 14, 2020 (n = 13,445 of 15,388 Medicare- or
Medicaid-certiﬁed nursing homes in the Nursing Home
COVID-19 Public File).

Measures
The main outcome variables were whether or not a facility
lacked a 1-week supply of any type of PPE (“PPE shortage”) and whether or not a facility had any type of stafﬁng
shortage during 1 or more weeks over the 5-week period.
Hand sanitizer was included in the deﬁnition of PPE in supplemental analyses. Explanatory variables for state policy
actions included whether or not a facility was located in
one of the seven states that are part of the Northeast PPE
Consortium,11 one of the 13 states that created dedicated
LTC support teams with responsibilities in addition to
testing,9 one of the 23 states that developed enhanced LTC
workforce supports,9 and one of the 22 states that
expanded Medicaid payments or other funding to LTC
facilities.9 LTC workforce supports were further characterized as adjustments to licensing, certiﬁcation, and training
requirements (nine states), increased payments and other
incentives for staff (nine states), and systems or processes to
match job seekers to LTC facilities with stafﬁng needs
(10 states).9 Other key explanatory variables included facility size, ownership, share of facility revenue from Medicaid,
whether greater than 25% of residents were Black, and the
CMS Overall Five Star Rating.15-17 The full set of explanatory variables is listed in Table 2.

Statistical Analyses
The percentage of facilities with a shortage in each week of
the 5-week study period was calculated for facilities
included in the sample and for facilities excluded from the
sample that reported shortage information in at least
1 week over the 5-week period. Other characteristics of
facilities included and excluded from the sample were also
compared. Associations between nursing home characteristics and whether or not a facility had a shortage during at
least 1 week over the 5-week study period were examined
using descriptive statistics and logistic regression models
with robust standard errors clustered at the state level.
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RESULTS
In each week of the 5-week study period, between 16.8% and
18.8% of facilities included in the sample had a PPE shortage,
between 20.2% and 21.8% had a stafﬁng shortage, and
between 32.4% and 34.3% had a shortage of PPE and/or
staff (Figure 1). The percentage of facilities with a shortage of
each type in each week was similar for facilities excluded from
the sample, with the exception of the percentage of facilities
reporting a PPE shortage during the week ending July 19 (Supplementary Table S1). Additionally, excluded facilities were
more likely to be small, to be for proﬁt or government owned,
to have a higher percentage of Black residents and lower ﬁvestar quality ratings, and to be located in highly urban areas
and in states that did not increase payments or incentives for
LTC staff or expand Medicaid payments.
There was variation over time in which facilities had
shortages; 27.6% of facilities were missing a weekʼs supply
of PPE during at least 1 week over the 5-week study period,
and 30.1% of facilities reported a stafﬁng shortage during
at least 1 week (Table 1). PPE shortages were most likely
for N95 masks and gowns, and stafﬁng shortages were
most common for health aides and nursing staff. Of facilities, 46% had a PPE shortage and/or a stafﬁng shortage in
at least 1 week over the 5-week period and 11.7% had a
PPE shortage and 14.8% had a stafﬁng shortage in every
week of the study period.
Descriptive statistics are shown in Supplementary
Table S2. In the PPE shortage logistic regression model
(Table 2), nursing homes were less likely to have a shortage
if they were located in a state in the Northeast PPE Consortium (odds ratio (OR) = 0.82; 3.7 percentage points (pp) less
than facilities in states not in the Northeast PPE Consortium; P = .021) or in a state with LTC teams (OR = 0.82;
3.9 pp less than facilities in states without LTC teams;
P = .035). Expanded Medicaid payments were not signiﬁcantly associated with PPE shortages. For-proﬁt ownership
and location outside of a hospital were also associated with
a signiﬁcantly higher likelihood of a PPE shortage.
In the stafﬁng shortage regression model (Table 2), location in a state that implemented a process to match job
seekers with LTC facilities was associated with a marginally
signiﬁcantly lower likelihood of a shortage (OR = 0.70;
7.1 pp less than facilities in states without a matching process;
P = .064). State LTC teams, other workforce supports, and
expanded Medicaid payments were not signiﬁcantly associated with stafﬁng shortages. Location in a less urban county,
being in the highest quartile of revenue from Medicaid, and
having greater than 25% of residents who were Black, a ﬁvestar rating lower than four stars, and a greater recent increase
in COVID-19 cases per bed were also associated with a significantly higher likelihood of a stafﬁng shortage.

DISCUSSION
Almost half of facilities reported a shortage of PPE and/or
stafﬁng during at least 1 week over the 5-week study
period. This percentage is substantially higher than the
roughly 33% of facilities that reported a shortage of PPE
and/or stafﬁng in a given week, and it demonstrates the
sizeable variation over time in which facilities face shortages. However, there is some persistence in shortages, as
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more than 1 in 10 facilities faced shortages of PPE or
stafﬁng during each week of the 5-week study period. These
ﬁndings suggest that the recent federal government shipment of a 1-week supply of N95 masks to nursing homes
with a severe N95 shortage will provide only a partial and
temporary remedy to the shortages facing nursing homes.
The most direct measure of nursing home quality used
in this study, the CMS Overall Five Star Rating, was not
associated with PPE shortages but was associated with
stafﬁng shortages. High concentrations of residents who
were Black or who had Medicaid as the primary payer were
also associated with stafﬁng shortages. Although for-proﬁt
status was associated with PPE shortages, other nursing
home characteristics associated with lower quality in prior
research were not signiﬁcant predictors of PPE shortages.15-17 The ﬁndings suggest that difﬁculty acquiring PPE
is a problem faced by a range of facilities, not solely those
with quality-of-care issues, and that difﬁculty maintaining
stafﬁng levels is more closely linked to lower-quality facilities. These ﬁndings are similar to those of McGarry et al for
their June 24, 2020, to July 19, 2020, study period, which
is encompassed by the study period used in this article.5
We ﬁnd that state actions were associated with slightly
lower PPE and stafﬁng shortages in nursing homes. Nursing
homes located in states in the Northeast PPE Consortium or
with LTC teams were statistically signiﬁcantly less likely to
have had a PPE shortage compared with facilities in other
states, although the difference was modest. Facilities located
in states that implemented processes to match job seekers with
LTC facilities were less likely to have had a stafﬁng shortage,
although the association was marginally signiﬁcant. It is
important to note the preliminary nature of these estimates
given that a substantial number of facilities did not report
complete shortage information and that facility characteristics
differed between facilities included and excluded from the
sample. Additionally, information was not included in the
analyses on other actions that have been taken by states, local
governments, or other actors, such as professional associations and nonproﬁt organizations, to help alleviate PPE or
stafﬁng shortages in nursing homes, which could bias associations between the measured state actions and the shortage
outcomes.

CONCLUSION
Nearly half of the nursing homes across the country continue to struggle to secure PPE and adequately staff their
facilities, both of which are essential to keeping residents
and staff protected from COVID-19. Several state actions
to help nursing homes prevent shortages of PPE and staff
are associated with modest reductions in the likelihood of
these types of shortages. However, the COVID-19 pandemic has left states facing enormous budget deﬁcits.18 In
such an environment, it is likely to be difﬁcult for states to
sustain or additional states to replicate these efforts. These
ﬁndings provide support for the need for ongoing federal
assistance with PPE and stafﬁng to help ensure the safety of
nursing home residents and staff.
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