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Abstract

Prior research and the popular press have anecdotally reported inadequate nursing home staffing 

levels during the COVID-19 pandemic. Maintaining adequate staffing levels is critical to ensuring 

high-quality nursing home care and an effective response to the pandemic. We therefore sought 

to examine nursing home staffing levels during the first nine months of 2020 (compared with 

the same period in 2019), using auditable daily payroll-based staffing data from the Centers 

for Medicare and Medicaid Services. We found that the total number of hours of direct care 

nursing declined in nursing homes during the COVID-19 pandemic, as did the average nursing 

home census. When we accounted for changes in census, the number of nurse staff hours per 

resident day remained steady or, if anything, increased slightly during the pandemic. The observed 

increases in staff hours per resident day were small but concentrated in nursing homes operating 

in counties with high COVID-19 prevalence, in nursing homes with low Medicaid census (which 

typically have more financial resources), and in not-for-profit nursing homes (which typically 

invest more in staffing). These findings raise concerns that although the number of staff hours in 

nursing homes did not decline, the perception of shortages has been driven by increased stresses 

and demands on staff time due to the pandemic, which are harder to quantify.

Since the first outbreak of COVID-19 in the United States at a nursing home in Kirkland, 

Washington, nursing homes have remained an epicenter of the pandemic, with more than 

one-third of US COVID-19 deaths occurring in nursing homes.1 Nursing home staff, many 

of whom provide direct care to residents, have also been hard hit by COVID-19, with high 

rates of infection and many deaths.1
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Maintaining adequate staffing levels is critical to ensuring high-quality nursing home 

care2,3 and is an effective response to the pandemic.4 However, low wages and difficult 

work environments have made maintaining adequate staffing levels in nursing homes a 

chronic problem.5 Staffing difficulties were exacerbated during the pandemic6,7 because of 

job-specific factors such as the high COVID-19 exposure risk that is the nature of the job, 

shortages of personal protective equipment (PPE) for nursing home staff,8 staff-reported 

exposure to the virus requiring quarantine, and staff burnout, among other challenges. These 

issues disproportionately affected female and minority workers,9 who are overrepresented 

in a sector that was also hit by day care, school, and elder care closures in addition to the 

COVID-19 exposure risk related to everyday activities.

Prior national research8,10 has noted staff shortages in nursing homes during the pandemic, 

with 15–20 percent of nursing homes reporting a shortage, most commonly among nurse 

aides. However, these reports have relied on self-reported data from nursing homes, which 

are prone to error and bias. This has left significant uncertainty about whether nursing 

homes have experienced staff shortages and the magnitude of those shortages, if any. Even 

in the absence of staff shortages, it is possible that nursing home staff perceived shortages 

because of the increased COVID-19-related stresses and demands on their time, including 

containing the spread of the virus and the lockdowns that prevented visitors and other forms 

of help in the homes.

In this article we examine changes in nursing home staffing during the pandemic, using data 

from the Centers for Medicare and Medicaid Services (CMS) Payroll Based Journal (PBJ) 

system, to which nursing homes are required to submit auditable daily payroll-based staffing 

and resident census data.

Study Data And Methods

DATA SOURCES

Our main data source is the PBJ system11 from January 2019 through September 2020. 

Nursing homes are required by Section 6106 of the Affordable Care Act to submit auditable 

payroll-based staffing and resident census data quarterly.12 These data provide snapshots 

of both the daily total number of nursing home residents and hours of staffing. Staff 

hours were included for all direct care staff, both employed and contract: registered nurses, 

licensed practical nurses, and certified nursing assistants We aggregated the daily PBJ data 

to seven-day averages of staffing and census for each week in each nursing home. We report 

findings for the first nine months, or thirty-seven weeks, of 2020.

CMS temporarily suspended reporting requirements for the PBJ system for the first quarter 

of 2020. There was a decline in the number of nursing homes reporting data in the PBJ 

system in that quarter (the number of nursing homes reporting staffing data in the first 

quarter of 2020 was 17.9 percent lower than the number reporting staffing data in the fourth 

quarter of 2019), but the number of nursing homes reporting staffing data rebounded to close 

to baseline levels for the second quarter of 2020 (the number of nursing homes reporting 

staffing data in the second quarter of 2020 was only 1.6 percent lower than the number 
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reporting staffing data in the fourth quarter of 2019). We therefore interpret the results from 

the first quarter of 2020 with caution.

We supplemented the PBJ data with data from two other sources: county-level COVID-19 

cases per 100,000 population (population-based estimates of cumulative cases through May 

31, 2020, from the New York Times COVID-19 data, obtained from Social Explorer) and 

nursing home characteristics from LTCfocus.org13 for 2017, the most recent year available.

MEASURES OF STAFFING

Summaries of nursing home staffing and staffing per resident day were reported across 

all nursing homes and also stratified by county-level COVID-19 rates.We defined high-

COVID-19 counties as those with more than 600 cases per 100,000 population (3,680 

nursing homes in 492 US counties, or 25.3 percent of nursing homes in 17.0 percent of 

counties) and low-COVID-19 counties as those with fewer than 125 cases per 100,000 

population (3,738 nursing homes in 1,212 counties, or 25.7 percent of nursing homes in 41.8 

percent of counties). We also stratified by a nursing home’s profit status; the percentage of 

Medicaid residents in each facility, defining high-Medicaid facilities as those with more than 

75 percent Medicaid residents (3,993 or 27.4 percent of nursing homes) and low-Medicaid 

facilities as those with less than 45 percent (3,002 or 20.6 percent of nursing homes); 

whether the nursing home was hospital based; and nursing home size, defining nursing 

homes with more than 125 beds (the top quartile of nursing homes) as large and those 

with fewer than 65 beds (the bottom quartile of nursing homes) as small. Summaries 

were reported as weekly averages during the study period as well as the change in levels 

during the thirty-seven weeks in absolute and relative terms. These changes were calculated 

according to the difference between the average level in January 2020 (the first four weeks 

of 2020) and September 2020 (the last four weeks of the study period).

LIMITATIONS

There were several limitations to this study. First, the PBJ system only collects data reported 

on paid hours, so the data might not reflect any fluctuations in the hours of salaried staff, as 

their pay will not change with an increase in hours. However, four out of five nursing staff 

members are paid hourly, according to the Current Population Survey.14 The PBJ data may 

also include paid sick leave. However, recent data suggest that a large proportion of nursing 

home workers were ineligible for sick leave even under the Families First Coronavirus 

Response Act, which expanded emergency sick leave.15 The data may also include non–

direct care nurses or those doing administrative work.16 Furthermore, although the PBJ data 

provide information about the number of hours that staff members work, they do not shed 

light on the difficulty of that work, preventing us from commenting on whether staff work 

changed qualitatively during the pandemic.

Another limitation stems from the rapid evolution of the COVID-19 pandemic. Although 

we examined trends in the early months of the US pandemic, it is possible that trends in 

the first six months do not reflect the reality in nursing homes a year into the pandemic. 

Nevertheless, this study represents the most accurate assessment to date of changes in 

nursing home staffing, using the most recent data available.
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Study Results

Across 14,554 US nursing homes, average nursing home resident census began to decline 

in March 2020. By the end of September 2020, nursing home census had declined an 

average of nine residents per nursing home, going from an average of eighty-six residents 

in January 2020 to seventy-seven residents in September 2020, for a drop of 10.5 percent. 

In comparison, during the same period in 2019, nursing home census increased by 0.3 

residents, or 0.3 percent (exhibit 1).

The average total number of nurse staff hours per day in nursing homes also dropped 

between January and September 2020, going from 291 hours down to 262 hours, for a 

decline of 28.4 hours or a relative decline of 9.8 percent. In 2019 there was a small decrease 

in staff hours of one hour or 0.3 percent during the same period.

Trends in nurse staff hours per resident day, a measure that accounts for the changes in 

nursing home census, show that nursing home staffing increased slightly between January 

and September 2020, as well as relative to the same period in 2019, going from 3.4 hours 

per resident day in January 2020 to 3.5 hours per resident day in September 2020. This 

translates to an absolute increase of 5.7 minutes per resident day and a relative increase of 

2.8 percent (exhibit 2). The changes in staffing were small and similar in absolute terms 

across registered nurses, licensed practical nurses, and certified nursing assistants (ranging 

from a decrease of 0.5 minutes per resident day for certified nursing assistants to an increase 

of 3.2 minutes per resident day for licensed practical nurses).

When comparing changes in staff hours per resident day for employed versus contract 

staffing, we found small increases in hours per resident day for both groups. Employed 

nursing home staff increased from 3.3 hours per resident day in January 2020 to 3.4 in 

September 2020, for a relative increase of 1.0 percent. Contract nursing home staff, which 

make up a small proportion of nursing home staff, on average, increased from 0.11 hours to 

0.14 hours per resident day during the same period, a relative increase of 28.9 percent (data 

not shown).

These increases in staff hours per resident day were driven by counties that had high 

COVID-19 case rates (exhibit 3). In those counties, staff hours increased by 5.3 minutes 

per resident day, on average, between January and September 2020 compared with an 

increase of 1.9 minutes per resident day in low-COVID-19 counties. The larger increase in 

staffing levels in nursing homes in high-COVID-19 counties was driven by a larger decline 

in the average nursing home census in those counties compared with nursing homes in 

low-COVID-19 counties. Nursing homes in high-COVID-19 counties had a decline in the 

census of 11.3 percent compared with a decline of 9.2 percent in low-COVID-19 counties 

(data not shown).

Increases in staff hours per resident day were more than twice as large in not-for-profit 

nursing homes than in for-profit homes (8.3 versus 3.5 minutes) and in low-Medicaid 

nursing homes compared with in high-Medicaid nursing homes (6.5 versus 2.3 minutes) 

(exhibit 4). Hospital-based nursing homes, which typically concentrate on postacute rather 

than long-term care, had slightly smaller declines in staffing compared with nursing homes 
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that were not hospital based (3.5 versus 4.7 minutes; exhibit 4) and also had a smaller 

decline in average census than did freestanding nursing homes (6.5 percent versus 10.8 

percent, respectively; data not shown). Large and small facilities experienced similar 

reductions in staff hours per resident day (1.8 percent in large facilities versus 2.0 percent in 

small facilities; data not shown).

Discussion

There have been chronic concerns about nursing home staffing during the COVID-19 

pandemic, with many anecdotal reports of difficulties maintaining adequate nursing home 

staff.6–8,10 We used payroll data to examine levels of nursing home staffing during the 

first nine months of 2020. Although we found that the total number of hours worked by 

nursing home staff declined during the COVID-19 pandemic, there was a concurrent decline 

in the average nursing home census during the same period.When we accounted for this 

decline in census, nurse staff hours per resident day remained steady or increased slightly. 

The observed increases in staffing were small in absolute terms but were concentrated 

in nursing homes operating in high-COVID-19 counties. They were also concentrated in 

nursing homes with low Medicaid census, which typically have more financial resources, 

and in not-for-profit nursing homes, which typically invest more in staffing.

Our analysis using Payroll-Based Journal data provides the most reliable estimates to date 

of how COVID-19 affected levels of nursing home staffing. Instead of using self-reported 

data, we used auditable daily payroll-based staffing levels in every Medicare and Medicaid-

certified nursing home in the US. The stable levels of staffing we demonstrate do not suggest 

that the anecdotal and survey-based reports of difficulties in staffing nursing homes during 

the pandemic are inaccurate.

Some recent reports have questioned the reliability of the Payroll-Based-Journal data we 

used,16 finding that some nursing homes include hours from administrators who do not 

directly care for patients. However, nursing home administrators are typically registered 

nurses, not licensed practical nurses or certified nursing assistants. Our findings of stable or 

increased staffing levels during the pandemic held across all three types of staff, suggesting 

that our findings are not due to these reporting practices.

How can we reconcile these discrepant reports? First, nursing homes may be struggling 

to keep their facilities staffed and also succeeding at doing so. We found that nursing 

homes increased their reliance on contractors during the pandemic. The pandemic may 

also have resulted in higher rates of turnover among nursing home staff—rates that were 

high even before the pandemic.17 Although contactors have helped fill the gaps during 

the pandemic, they might not completely alleviate the stress on existing employees.18 In 

addition, contractors and new employees may be less well integrated with existing employed 

staff, nursing home processes, and residents.

Pandemic-related policies may have helped alleviate staffing shortages. Early in the 

pandemic, in an acknowledgment that nursing homes were struggling to maintain adequate 

staffing levels, CMS temporarily suspended the competency requirement for providing direct 
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care to nursing home residents.19 But despite these efforts, there have been persistent reports 

of shortages.

It is possible that the workload for nurse staffing has increased during the pandemic. In 

other words, an hour of work during the pandemic may be more difficult than an hour of 

work in 2019. This may be true for several reasons. As nursing homes banned visitors in 

an effort to protect the residents from unintentional spread of the coronavirus, they also lost 

the assistance from caregivers that they often rely on. Family members and friends routinely 

supply care to nursing home residents, including socioemotional support and personal care, 

such as helping to feed, bathe, and dress residents.20 Without visits from caregivers, nursing 

home staff were forced to fill in these activities, adding tasks to their already stretched days. 

In addition, it is possible that although the number of hours worked remained stable, there 

were fewer staff members working those hours, resulting in the perception of increased 

shortages and burnout.

It is also possible that even in the absence of an increase in the quantity of work each 

staff member had to do, the work itself was made harder by the pandemic. Nursing homes 

implemented numerous measures for infection control that increased staff work and made 

day-to-day activities more difficult, which would likely lead to the perception of staff 

shortages without an observed change in the number of hours per resident day worked. 

The reports of increased stress and burnout among nursing home staff during the pandemic 

support this possibility. Also, more staff members could be needed during a pandemic to 

separately care for patients with and without COVID-19.

Stress and burnout themselves may add to the perception of shortages. Staff have routinely 

reported shortages of PPE and fears of infecting themselves or their family members while 

also protecting and caring for nursing home residents.21 Perceptions of staffing shortages 

may in part reflect the increased pressure under which staff now routinely work in nursing 

homes.

Conclusion

The COVID-19 pandemic has placed nursing homes under substantial pressure, with many 

reports of inadequate staffing. Despite these reports, on average we found no meaningful 

declines in staffing during the pandemic and, if anything, a slight increase in staff hours 

per resident day. Although these findings may be reassuring, the loss of family caregivers 

because of visitor bans and the cancellation of group activities increased the demands 

on nursing home staff. At the same time, staff members were putting themselves at risk 

providing intense and personal care to residents, often without adequate PPE and while 

mourning the loss of residents they had known and cared for.

Prioritizing vaccinating nursing home residents and staff for coronavirus will help reduce 

the risk for infection, but with unequal and uneven distribution and take-up of the vaccine 

along with emerging concerns about whether the vaccines are effective against new variants 

of virus, the vaccine is only part of the solution. Policies should also focus on increasing 

support to nursing homes and their staff. Providing staff with widespread access to testing, 
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hazard pay, safe transportation, expanded paid sick leave—including for mental health and 

quarantining—and ways to safely allow family members back into the nursing home are just 

a few of the ways to bolster nursing home staff, along with the residents they care for.
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EXHIBIT 1. 
Numbers of total staff hours and nursing home residents in US nursing homes during the 

first 39 weeks of 2019 and 2020

SOURCE Authors’ analysis of data from the Centers for Medicare and Medicaid Services 

Payroll-Based Journal system. NOTE Total staff hours include hours of registered nurses, 

licensed practical nurses, and certified nursing assistants.
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EXHIBIT 2. 
Nurse staff hours per resident day in US nursing homes in the first 39 weeks of 2020

SOURCE Authors’ analysis of data from the Centers for Medicare and Medicaid Payroll-

Based Journal system. NOTE Staff hours include registered nurses (RNs), licensed practical 

nurses (LPNs), and certified nursing assistants (CNAs).
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EXHIBIT 3. 
Nurse staff hours per resident day in nursing homes located in counties with high and low 

numbers of COVID-19 cases per population in the first 39 weeks of 2020

SOURCE Authors’ analysis of data from the Centers for Medicare and Medicaid 

Payroll-Based Journal system, and New York Times county-level cumulative COVID-19 

cases through May 31, 2020 (from Social Explorer). NOTES Staff hours include hours 

for registered nurses, licensed practical nurses, and certified nursing assistants. “High-

COVID-19 counties” refers to those with more than 600 COVID-19 cases per 100,000 

population, and “low-COVID-19 counties” refers to those with fewer than 125 cases per 

100,000 population.
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EXHIBIT 4. 
Nurse staff hours per resident day in nursing homes with various characteristics in the first 

39 weeks of 2020

SOURCE Authors’ analysis of data from the Centers for Medicare and Medicaid 

Payroll-Based Journal system and from LTCfocus.org. NOTES Staff hours include hours 

for registered nurses, licensed practical nurses, and certified nursing assistants. “High 

Medicaid” refers to facilities with more than 75 percent Medicaid residents, and “low 

Medicaid” to facilities with less than 45 percent.
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