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Abstract

Objective: This study examines how measures of staffing — turnover and instability — are 

associated with one another and how they independently contribute to quality of care in nursing 

homes.

Design: Cross-sectional analysis of 2021–2022 administrative data. Data included the Payroll-

Based Journal (PBJ) for daily staffing information, merged with Nursing Home Care Compare 

(NHCC) data for nursing home characteristics, total staffing turnover, and nursing home quality.

Setting and Participants: A total of 11,840 nursing homes nationally reporting data on daily 

staffing and staffing turnover.

Methods: We explored correlations between measures of staffing and estimated facility-level 

regression models with robust standard errors. The dependent variables were indicators of nursing 
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home quality included in the NHCC 5-star ratings. The independent variables of interest were 

average total staffing hours per resident-day, total staffing turnover, and total staffing instability.

Results: For the 11,840 nursing homes in the study, there was a weak positive correlation 

between turnover and instability, with some overlap between nursing homes with high instability 

and high turnover. Regression analysis revealed that staffing instability and turnover contributed 

independently to nursing home quality, with instability having a stronger association with some 

measures of quality and turnover with others. Staffing instability was positively and more strongly 

associated with long-stay residents’ decline in ADL levels and receipt of anti-psychotic drugs 

and short-stay residents’ functioning at discharge. Turnover was positively and more strongly 

associated with long-stay residents’ prevalence of pressure ulcers and worsening mobility, and 

short-stay residents’ hospitalizations.

Conclusion and Implications: Instability and turnover in total nursing home staffing 

independently contribute to nursing home quality. This suggests that adding measures of staffing 

instability to the existing measures of average staffing and staff turnover in Nursing Home Care 

Compare may enhance the report card’s value for providers engaged in quality improvement and 

consumers searching for high-quality nursing homes.

Keywords

staffing; quality; nursing homes

Introduction

Staffing is fundamental to quality of care in nursing homes.1 Substantial evidence links 

staffing levels to quality of care in long-term care facilities.2,3 Studies have found that higher 

staffing levels are associated with better scores on quality measures (QM) reported in the 

Nursing Home Care Compare (NHCC) report card, fewer hospitalizations and emergency 

department (ED) visits4, and fewer citations for deviations from state and federal quality 

standards.5 Higher staffing levels were also found to be helpful in containing COVID-19 

outbreaks in nursing homes.6 However, average staffing hours per resident-day (HPRD) 

as reported in NHCC mask substantial variation and do not fully describe the association 

between staffing levels and nursing home quality.7 Nursing turnover measures have long 

been shown to be associated with poor quality of care in nursing homes8–10 and recently, a 

new measure of staffing instability 7 has also been found to be associated with poor quality 

of care in nursing homes.11

Turnover in nursing home staffing— which includes registered nurses (RN), RN director 

of nursing, RN with administrative duties, licensed practical nurses (LPN) and LPN with 

administrative duties, certified nurse aides (CNA), aides in training, and medication aides/

technicians — is defined as the percentage of nursing staff that left the nursing home over a 

twelve-month period12 and has been a longstanding concern and point of discussion in long-

term care policy.10 Studies have found that higher turnover rates in nursing homes, among 

other factors, were correlated with lower five-star ratings10, higher deficiencies13, and higher 

mortality14. Depending on the sample and method for calculation, studies have reported 

annual turnover rates in the range of 14–346 percent for staff in nursing homes.8,9,15–18 

Sinha et al. Page 2

J Am Med Dir Assoc. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Considering this relationship between staff turnover and quality of care, the Centers for 

Medicare and Medicaid Services (CMS) started reporting staff turnover rates on NHCC 

since January 2022.19 Staffing instability, on the other hand — a validated measure of daily 

variation in staffing, defined as the percent of days in which a facility’s nurse staffing is at 

least 20 percent less than that facility’s mean staffing, adjusted for daily resident census7 

— is not reported on the NHCC report card. However, like staffing turnover, higher staffing 

instability in daily staffing levels among the direct care workforce in nursing homes has been 

found to be associated with overall lower NHCC five-star ratings7 and lower performance on 

quality measures included in calculation of the star ratings.11 Weekend staffing was recently 

added to the NHCC report card, but sensitivity analyses on the instability measure showed 

substantial instability in nursing home staffing beyond weekday-weekend differences.7

Turnover and instability are separate but potentially related concepts with distinct possible 

pathways to quality. Turnover may serve as a proxy for continuity of care; facilities with 

lower nurse turnover may have more staff that are familiar with each resident’s condition 

and may be better able to identify a change in condition.19 New staff may also be unfamiliar 

with facility specific processes. On the other hand, available measures of turnover do not 

distinguish between employee-initiated (voluntary) turnover, which likely leads to poor 

quality, or employer-initiated (involuntary) turnover due to poor staff performance, which 

may actually result in quality improvement.20 In any case, if staff who leave give short 

notice or the facility has difficulty replacing them, higher turnover rates may temporarily 

lead to inadequate levels of daily staffing or staffing instability.21,22 Staffing instability, 

however, need not arise from turnover alone. Even at low levels of staff turnover, staffing 

instability may arise from poor management practices23 that fail to ensure enough slack 

in the scheduling system, should staff call in sick, quit, or should the resident census 

or case-mix suddenly increase. Whether associated with turnover or poor management 

practices, staffing instability may impede the performance of daily tasks in nursing homes 

such as medication administration, monitoring, and assistance with activities of daily 

living, resulting in residents experiencing adverse outcomes such as falls, pressure ulcers, 

hospitalizations, and ED visits.7 However, it remains unclear to what extent these two 

measures of nursing home staffing are empirically redundant or independently associated 

with quality. Therefore, the objectives of this study were to (a) directly compare staffing 

turnover and staffing instability and (b) explore their associations with quality of care in 

nursing homes. We hypothesize that the two measures will be weakly correlated and have 

separate associations with quality.

Methods

Data Source and Study Population

We derived data on daily staffing levels from the CMS Payroll Based Journal (PBJ) 

database.24 Using the facility provider ID from the PBJ, we merged these data with two 

sources of facility-level data: Long-Term Care Focus (LTCfocus)25, and Nursing Home Care 

Compare (NHCC). LTCfocus provided data on aggregated resident characteristics as of 

2019; and NHCC provided data on nursing home characteristics and quality measures for 

2021 and total staffing turnover as of the first quarter of 2022. Turnover measures reported 
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in the NHC archives for a given quarter are calculated based on retrospective data from the 

previous year. Therefore, to match data collection periods for the two measures, turnover 

data reported in the first quarter of 2022 were merged with daily staffing data, nursing home 

characteristics and quality measures for the year 2021. We restricted our analysis to facilities 

that reported complete data on daily staffing in the PBJ, and complete data on turnover in 

the NHCC. Our final analytic sample consisted of a cross-section of 11,840 nursing homes 

in the United States (US). See Supplementary Figure 1 for construction of analytic sample.

Variable Definitions

Dependent Variables

The dependent variables used in the analysis included long-stay and short-stay quality 

measures that were included in the 5-Star NHCC ratings during 2021.12 The long-stay 

measures included percentage of residents receiving an antipsychotic medication, percentage 

of high-risk residents with pressure ulcers, percentage whose ability to move independently 

worsened, percentage whose need for help with daily activities has increased, number of 

hospitalizations per 1,000 long-stay resident days, and number of ED visits per 1,000 

long-stay resident days. The short-stay measures included percentage of residents receiving 

an antipsychotic medication for the first time, percentage who failed to improve in their 

ability to move around on their own, percentage who were rehospitalized after a nursing 

home admission, and percentage with an ED visit.

Independent Variables

Our independent variables of interest consisted of three measures of staffing levels in 

nursing homes –average total staffing hours per resident-day, total staffing turnover, and 

total staffing instability. Average staffing levels reported as adjusted total staffing hours per 

resident-day were taken from NHCC for the year 2021. The total staffing turnover measure 

was taken from the NHCC for the first quarter of 2022. The denominator for the turnover 

measure included individuals who worked at least 120 hours in a 90-day period across the 

baseline quarter (the quarter prior to the first quarter used in the turnover calculation) and the 

first two quarters used in the turnover calculation. The numerator included individuals who 

did not work for a period of 60 consecutive days. Employees who returned to the nursing 

home after a gap of more than 60 days were treated as new employees when calculating 

turnover. 12 Using this specification, the turnover rate can be at most 100 percent. To ensure 

comparability between the two measures of staffing, based on methodologies described in 

Mukamel et al., 202311, we defined staffing instability as the percent of days during the year 

in which staffing hours per resident-day were less than the annual facility mean by more 

than 20 percent. Other independent variables included were ownership type of the facility, 

occupancy, resident census, overall 5-star ratings, and facility-level resident characteristics 

such as percentage of female residents, percentage of Black residents, and percentage of 

residents with Medicaid as primary payer.11

Statistical Analysis

We first explored unadjusted correlations between turnover and staffing instability. We then 

compared the distributions of the two measures to explore overlap and produced summary 
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statistics to understand organizational characteristics (for-profit status, chain ownership, 

share of female residents, share of Black residents, Medicaid share, five-star ratings) of 

facilities at the highest and lowest levels of turnover and staffing instability. Levels of 

staffing instability and turnover were defined using tertiles. Nursing homes in the top 

one-third of instability and turnover were classified as having high instability and high 

turnover, respectively, and nursing homes in the bottom one-third of instability and turnover 

were classified as having low instability and low turnover, respectively. Lastly, to understand 

how average staffing per resident-day, staffing turnover, and staffing instability contribute 

to nursing home quality, we estimated 10 separate models, one for each quality measure 

regressed on the three measures of staffing. In addition to the staffing measures, across 

all the 10 models, we controlled for overall 5-star rating of the facility, resident census, 

occupancy, ownership type, percentage of female residents, percentage of Black residents, 

and percentage of residents with Medicaid. The unit of analysis was a nursing home, and 

the models were estimated using ordinary least squares (OLS) models with robust standard 

errors.

In our sensitivity analysis, we tested an alternative specification for instability, defining it 

as total days exceeding a 20 percent band above and below the average staffing level, and 

repeated the regression analysis with this measure. The motivation is that sporadically high 

levels of staffing, while presumably less problematic than low staffing, can cause congestion 

and workflow disruptions, and thus may also be associated with lower quality. Also, to 

indirectly account for lower staffing levels and higher instability on the weekends that may 

be justifiable due to lower activity, we tested a more lenient specification for instability, 

defining it as total days exceeding a 30 percent band above and below the average staffing 

level.7 All analyses were performed using Stata 17.1 (StataCorp) and statistical significance 

was determined as 2-sided p<0.05.

Results

First, we found a weak positive correlation between staffing turnover and staffing instability, 

(r = 0.55, p − value = 0.00). See Figure 1. Figure 2 shows that there is some, but incomplete, 

overlap among facilities across measures of staffing turnover and staffing instability.

Table 1 shows how organizational and other relevant characteristics differed among nursing 

homes with low turnover and low instability, high turnover and low instability, low turnover 

and high instability, and high turnover and high instability. We found that compared to 

facilities with low turnover and low instability, facilities with high turnover and high 

instability were more likely to be for-profit, chain-based, and less likely to be hospital-based. 

Compared to facilities with low turnover and low instability, facilities with high turnover 

and high instability were on average smaller in terms of both beds and residents, had lower 

occupancy, a higher share of residents on Medicaid and female residents, and a lower share 

of Black residents. In terms of staffing, facilities with high turnover and high instability on 

average had lower RN staffing hours per resident-day, lower LPN staffing hours per resident-

day, lower CNA staffing hours per resident-day, and lower total staffing hours per resident-

day. In terms of NHCC five-star ratings, facilities with high turnover and high instability 

on average had lower overall ratings, lower staffing ratings, and lower QM ratings. We also 
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found that compared to facilities with low turnover and high instability, facilities with high 

turnover and low instability were less likely to be for-profit and chain-based, but more likely 

to be hospital-based. Compared to facilities with low turnover and high instability, facilities 

with high turnover and low instability were on average bigger in terms of beds and residents, 

had higher occupancy, a lower share of residents on Medicaid and Black residents, and a 

higher share of female residents. In terms of staffing, facilities with high turnover and low 

instability on average had higher RN staffing hours per resident-day, lower LPN staffing 

hours per resident-day, higher CNA staffing hours per resident-day, and higher total staffing 

hours per resident-day. In terms of NHCC five-star ratings, facilities with high turnover and 

low instability on average had higher overall rating, higher staffing rating and higher QM 

rating. All differences were found to be statistically significant.

Regression analysis revealed that staffing instability and turnover contributed independently 

to nursing home quality (see Figures 3 and 4), with instability having a stronger association 

with some measures of quality and turnover with others. The regression analyses revealed 

that, controlling for staffing turnover, average staffing hours per resident-day, facility 

characteristics, 5-star ratings and facility-level resident characteristics, staffing instability 

was positively and more strongly associated with long-stay residents’ receipt of anti-

psychotic drugs, decline in ADL levels and short-stay residents’ functioning at discharge. 

Staffing instability was negatively associated with long-stay residents’ hospitalizations. 

The regression analyses also showed that controlling for staffing instability, average 

staffing hours per resident-day, facility characteristics, 5-star ratings and facility-level 

resident characteristics, turnover was positively and more strongly associated with long-stay 

residents’ prevalence of pressure ulcers and worsening mobility, and short-stay residents’ 

hospitalizations. The two staffing measures showed similar associations with both long-stay 

and short-stay residents’ ED visits, and short-stay residents’ receipt of anti-psychotic drugs. 

Across all outcomes, average total staffing hours per resident-day was found to be negatively 

associated with quality measures; this is expected given a large literature connecting higher 

staffing levels to better quality. For the full set of regression results, see Supplementary 

Tables 1 and 2. All the aforementioned results were found to be in line with the regression 

models in our sensitivity analyses. See Supplementary Tables 3, 4, 5 and 6.

Discussion

In this cross-sectional study of 11,840 nursing homes in the US, we explored unadjusted 

associations between the new measures of nursing home staffing — staffing instability 

and staffing turnover — to examine whether or not they independently contributed to the 

production of quality in nursing homes. We found that the two measures were positively 

but weakly correlated with each other, with some but incomplete overlap between nursing 

homes with high instability versus high turnover. Regression analysis revealed that staffing 

instability and turnover contributed independently to nursing home quality, with instability 

having a stronger association with some measures of quality and turnover with others. 

Thus, our findings indicate that staffing turnover and staffing instability have different and 

complementary associations with quality of care in nursing homes. These findings highlight 

the fact that both measures are important and offer different perspectives on quality of care.
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Our study had several limitations. First, this was a cross-sectional study, and therefore 

we could neither explore longitudinal trends in either instability or turnover, nor make 

causal inferences connecting these dimensions of staffing and quality of care in nursing 

homes. This should be explored in future research. Second, our study period overlaps with 

(a) periods of COVID-19 outbreaks in nursing homes, and (b) time periods when states 

had varying COVID-19 vaccine mandates, both of which may have led to irregularities 

in staffing levels in nursing homes, due to which turnover and instability may have 

been higher than usual. Third, PBJ collects data only on paid hours, suggesting it might 

inaccurately reflect when salaried staff work more or less than is nominally specified by 

their employment agreement.10 However, prior research suggests this issue is fairly minor 

and this type of measurement error should have a minimal impact on our findings.10,26 

Lastly, given the data reported in national datasets, we are not able to distinguish whether 

turnover in facilities was voluntary or involuntary. Future research should look into this, as it 

would provide a more nuanced perspective on the staffing-outcomes relationship in nursing 

homes. Notwithstanding these limitations, our study provides a broad view of how the new 

measures of staffing in nursing homes are related to quality of care in nursing homes.

Federal guidelines dictate that facilities must “have sufficient staff to assure the safety 

of residents and attain or maintain the highest feasible level of physical, mental, and 

psychosocial well-being of each resident.”27 However, despite the guidelines, nursing homes 

have historically struggled with workforce shortages and high rates of turnover, both of 

which have been exacerbated by the COVID-19 pandemic.2 Our study, highlights the 

fact that policymakers have to look beyond average staffing ratios to ensure adequate 

staffing in nursing homes. Attempts to manage and improve quality by influencing only 

the average staffing level or only the daily staffing instability or only staffing turnover 

may be associated with only partial success.11 Therefore, to ensure its commitment towards 

improving transparency and helping families and caregivers find the best quality of nursing 

home care for their loved ones, CMS should consider adding measures of staffing instability 

to the existing measures of average staffing and staff turnover in the NHCC, as each of these 

dimensions of staffing exhibits independent associations with quality. Optimal policy to 

improve nursing home quality will require a more complete understanding and consideration 

of multiple dimensions of staffing.

Conclusion and Implications

Our study found that instability in total nursing home staffing is only weakly correlated with 

total staffing turnover, and that the two measures are independently associated with nursing 

home quality. These findings demonstrate that two key measures of nursing home staffing 

— staffing instability and turnover — conceptually and empirically measure different things, 

over and above average staffing levels. Therefore, adding measures of staffing instability 

to the existing measures of average staffing and staff turnover in NHCC may enhance the 

report card’s value for providers engaged in quality improvement and consumers searching 

for high-quality nursing homes.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Unadjusted Association between Staffing Instability and Staffing Turnover

(a) Staffing instability is measured as the percentage of days when average staffing levels at 

a facility was 20 percent below its mean
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Figure 2: 
Distribution of Staffing Instability and Turnover Measures in Total Staffing

(a) Percentage of low outlier days is measured as the percentage of days when average 

staffing levels at a facility was 20 percent below its mean (b) Percentage of total outlier 

days is measured as the percentage of days when average staffing levels at a facility was 20 

percent above or below its mean

Sinha et al. Page 11

J Am Med Dir Assoc. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3: 
Association between Turnover, Instability and Long-Stay Residents’ Quality Measures

(a) Across all models, outcomes are regressed on average staffing hours per resident-day, 

staffing instability and staffing turnover, resident census, occupancy, ownership type, overall 

rating, percent female, percent black and percent Medicaid. (b) Staffing instability is 

measured as percentage of days when a facility’s average staffing level was 20 percent 

below its annual mean. (c) Across all models use robust standard errors. (d) The horizontal 

bars indicate 95% confidence intervals (e) Positive associations imply poor quality of care in 

nursing homes.
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Figure 4: 
Association between Turnover, Instability and Short-Stay Residents’ Quality Measures

(a) Across all models, outcomes are regressed on average staffing hours per resident-day, 

staffing instability and staffing turnover, resident census, occupancy, ownership type, overall 

rating, percent female, percent black and percent Medicaid. (b) Staffing instability is 

measured as percentage of days when a facility’s average staffing level was 20 percent 

below its annual mean. (c) Across all models use robust standard errors. (d) The horizontal 

bars indicate 95% confidence intervals (e) Positive associations imply poor quality of care in 

nursing homes.
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Table 1:

Characteristics of Nursing Homes across Measures of Staffing Turnover and Staffing Instability

Full Sample Low 
Turnover, 

Low 
Instability

High 
Turnover, 

High 
Instability

P-
Value

Low 
Turnover, 

High 
Instability

High 
Turnover, 

Low 
Instability

P-
Value

N=11,840 N=1,933 N=1,718 N=795 N=854

For Profit, N (%) 8373 (70.7) 1239 (64.3) 1341 (78.7) 0.000 695 (80.2) 476 (58.8) 0.000

Hospital-Based, N (%) 410 (3.5) 111 (5.8) 16 (0.9) 0.000 20 (2.3) 42 (5.2) 0.000

Chain Ownership, N (%) 7174 (60.6) 890 (46.2) 1224 (71.8) 0.000 562 (64.8) 457 (56.4) 0.002

Number of Beds, Mean 
(SD)

109.31 
(60.41) 125.95 (83.17) 108.14 (44.36) 0.000 99.08 (44.44) 105.25 (59.02) 0.005

Occupancy, % Mean (SD) 80.80 (14.27) 85.16 (11.98) 77.42 (14.91) 0.000 77.61 (15.65) 81.57 (13.85) 0.000

               

Resident Characteristics

Daily Residents Census, 
Mean (SD) 76.94 (44.94) 93.99 (64.60) 72.18 (31.73) 0.000 66.06 (33.74) 76.23 (44.92) 0.000

Percent Medicaid, % 
Mean (SD) 60.29 (22.30) 59.18 (24.58) 62.61 (19.55) 0.000 64.51 (21.12) 56.38 (24.12) 0.000

Percent Black, % Mean 
(SD) 9.77 (18.62) 11.79 (19.69) 9.92 (19.11) 0.006 12.63 (21.03) 6.77 (16.13) 0.000

Percent Female, % Mean 
(SD) 64.33 (14.79) 62.97 (17.40) 64.74 (12.54) 0.001 63.09 (14.49) 65.46 (15.22) 0.000

               

Average Staffing Hours

Registered Nurse (RN) 
Staffing HPRD, Mean 
(SD) 0.78 (0.49) 0.85 (0.57) 0.67 (0.36) 0.000 0.59 (0.38) 0.93 (0.57) 0.000

Licensed Practical Nurse 
(LPN) Staffing HPRD, 
Mean (SD) 0.93 (0.36) 0.98 (0.42) 0.89 (0.31) 0.000 1.01 (0.32) 0.90 (0.36) 0.000

Certified Nurse Aide 
(CNA) Staffing HPRD, 
Mean (SD) 2.33 (0.56) 2.43 (0.57) 2.28 (0.53) 0.000 2.19 (0.51) 2.48 (0.64) 0.000

Total Staffing HPRD, 
Mean (SD) 4.00 (0.89) 4.20 (0.97) 3.82 (0.76) 0.000 3.76 (0.76) 4.27 (1.04) 0.000

               

Quality Measures

Overall 5-star Rating, 
Mean (SD) 3.25 (1.31) 3.67 (1.21) 2.76 (1.28) 0.000 2.67 (1.29) 3.83 (1.18) 0.000

Staffing 5-star Rating, 
Mean (SD) 3.16 (1.12) 3.38 (1.12) 2.89 (1.03) 0.000 2.58 (1.05) 3.56 (1.06) 0.000

QM Rating 5-star, Mean 
(SD) 3.73 (1.11) 4.08 (1.01) 3.41 (1.15) 0.000 3.39 (1.21) 3.97 (1.02) 0.000

Notes:

(a)
Instability is measured as percentage of days when a facility’s average staffing level was 20 percent below its annual mean.

(b)
High instability and High turnover, refers to nursing homes at the top one-third of staffing instability and turnover respectively
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(c)
Low instability and low turnover, refers to nursing homes at the bottom one-third of staffing instability and turnover respectively.

(d)
Because high/low instability and turnover were defined based on the top/bottom one-third of the distributions, with the middle range omitted, the 

sample sizes for subgroup comparisons do not add to the full sample size.

(d)
5-star ratings range from 1–5, with higher ratings indicating better quality.

(e)
At a significance level of 0.05, the study has 80 percent power to detect an effect size of 0.09.
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