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Abstract
Background and Objectives: Nursing staff turnover is a substantial concern for nursing homes that care for millions of 
older individuals, especially during the coronavirus disease 2019 pandemic. Low pay is considered as one of the key reasons 
for high turnover. However, we do not know whether increasing wages can lead to lower turnover. In this study, we fill this 
gap in our understanding by analyzing the relationship between wages and nursing staff turnover.
Research Design and Methods: We obtained data on hourly wages (Medicare Cost Reports), turnover (Iowa Department 
of Human Services), and nursing home and resident characteristics (Nursing Home Compare and LTCFocus) from 2013 
to 2017. We summarized the characteristics of nursing homes as well as turnover trends over time. Next, we used pooled 
ordinary least squares (OLS) and facility fixed effects regressions to examine the relationship between wages and turnover 
adjusting for nursing home and resident characteristics.
Results: Among the 396 nursing homes in Iowa, average hourly wage was $27.0 for registered nurses (RNs), $21.6 for 
licensed practical nurses (LPNs), and $14.1 for certified nurse aides (CNAs) during 2013–2017. Average turnover rates 
were increasing over time for all staff types and in 2017, turnover rates were 46.0% for RNs, 44.4% for LPNs, and 64.7% 
for CNAs. In both pooled OLS and facility fixed effects regressions, higher wages were associated with lower turnover of 
CNAs but not LPNs or RNs. The magnitude of the effect of wages on turnover for CNAs was lower in facility fixed effects 
regressions.
Discussion and Implications: We found a significant relationship between hourly wages and turnover for CNAs but not 
for LPNs or RNs. Focusing on higher wages alone may not lead to lower turnover of all types of nursing staff in nursing 
homes. We should also focus on nonwage factors related to turnover.

Translational Significance: High turnover of RNs, LPNs, and CNAs in nursing homes has been an ongoing 
concern to policymakers and nursing homes and this problem has been amplified during the coronavirus 
disease 2019 pandemic. One of the approaches recommended to reduce turnover is to increase wages. 
However, our findings suggest that increasing wages reduce turnover for CNAs but not for LPNs or RNs. 
Facilities should also focus on nonwage factors such as fringe benefits, staff empowerment, and organiza-
tional culture to reduce turnover.
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Background and Objectives
High rates of nursing staff turnover are a substantial con-
cern for nursing homes that care for millions of older 
individuals whose physical and cognitive impairments make 
them vulnerable, especially in the middle of a pandemic like 
coronavirus disease 2019 (COVID-19). There is consider-
able variation in turnover rates across different states. In 
Florida, licensed nurse turnover rate was 34.7% during 
the 2002–2009 period (Thomas et al., 2013), whereas in 
California, licensed nurse turnover rate was 52% during 
the 2005–2011 period (Antwi & Bowblis, 2018). Similarly, 
a national survey of nursing homes in 2004, the latest avail-
able national survey, suggests that registered nurse (RN) 
turnover was 56.1% with the turnover of nurse assistants 
as high as 74.5% (Donoghue, 2010). A more recent study 
used Payroll-Based Journal data and found much higher 
median turnover rates for RNs (102.9%), licensed practical 
nurses (LPNs; 79.8%), and certified nursing aides (CNAs; 
98.8%) between 2017 and 2018 (Gandhi et  al., 2021). 
Several studies have examined the role of job design, or-
ganizational, and local economic factors on nursing staff 
turnover in nursing homes (Banaszak-Holl & Hines, 1996; 
Castle & Engberg, 2006; Donoghue, 2010) as well as the 
adverse impact of turnover on quality (Antwi & Bowblis, 
2018; Lerner et al., 2014). Low wages are often considered 
one of the reasons for high turnover in nursing homes, but 
the empirical evidence is unclear.

High nursing staff turnover in nursing homes is asso-
ciated with higher mortality (Antwi & Bowblis, 2018) 
and an increased number of deficiency citations (Antwi & 
Bowblis, 2018; Lerner et al., 2014). A recent study found 
that nursing staff turnover was associated with an increased 
likelihood of infection control citation, which is particu-
larly concerning in the midst of the COVID-19 pandemic 
(Loomer et al., 2021). There is also some evidence to sug-
gest that CNA turnover is associated with higher odds of 
pressure ulcers, pain, and urinary tract infections in nursing 
homes (Trinkoff et  al., 2013). With every staff member 
who leaves, the nursing homes need to hire new staff who, 
even with training, might need more time understanding 
the regulatory standards as well as needs and preferences 
of residents. A low turnover of staff may also suggest that 
employees are happy at their workplace and in turn may 
provide quality care. When turnover rates are low, each 
staff working in the facility has more experience dealing 
with the needs of the residents and can meet the regula-
tory standards (Antwi & Bowblis, 2018). Despite several 
studies highlighting the importance of lower staff turnover 
in improving nursing home quality, very few studies have 
examined potential ways to lower staff turnover including 
the role played by wages.

From the employer’s perspective, high nursing staff turn-
over can be financially costly because employers need to 
replace departing staff with new ones and hiring/training 
new staff requires resources. In addition, spending money 

on advertising and/or training new hires also takes away re-
sources that could potentially be spent on quality improve-
ment efforts. There may be a business case for nursing staff 
retention (Jones & Gates, 2007) with one study estimating 
the cost per RN turnover exceeding $80,000 (Jones, 2008). 
However, not all studies agree on the business case for re-
ducing turnover with one cross-sectional study suggesting 
that higher turnover is associated with lower costs; it may 
be that economizing on staff training and wages while 
accepting higher turnover is cost-saving for nursing homes 
(Mukamel et  al., 2009). Economic theory suggests that 
increasing wages relative to wages paid in the local market 
should lead to decreases in voluntary turnover of staff (Kim, 
1999). Thus, nursing homes may be able to reduce turnover 
by increasing wages. However, the findings from the few 
studies that have examined the effect of wages on nursing 
staff turnover are mixed. In a study of Texas nursing homes, 
higher wages were associated with lower turnover for CNAs 
but not for RNs or LPNs (Kash et al., 2006). Similarly, an-
other study using national survey data from 2004 found 
that higher wages are associated with lower odds of nursing 
assistant turnover (Temple et  al., 2009). However, some 
studies have found no relationship between wages and turn-
over for CNAs (Donoghue, 2010; Kennedy et  al., 2020), 
and one study found that higher LPN wages are associated 
with higher LPN turnover (Donoghue, 2010).

Staff retention has also been widely used in the literature 
to evaluate worker stability. While turnover rate is often 
measured by the number of terminations as a proportion of 
total number of staff over a given period, retention accounts 
for employment duration (Donoghue, 2010). A study using 
2004 data from the National Nursing Home Survey found 
that a $1 increase in wages is associated with 2.1 additional 
months of tenure among CNAs (Wiener et  al., 2009). In 
addition to wages, characteristics such as age and educa-
tion were significant predictors of job tenure (Wiener et al., 
2009). In contrast, owner-managed nursing homes had 
higher worker retention rates in Ohio, but higher wages 
were not associated with better retention, suggesting that 
organization structure associated with managerial own-
ership may be a significant factor in retention (Huang & 
Bowblis, 2020). In yet another study using data of Ohio 
nursing homes, neither higher wages nor empowerment 
were associated with high CNA retention on their own but 
the interaction between higher wages and higher empower-
ment was significantly associated with retention (Kennedy 
et al., 2021). While we only have access to turnover data 
in our study, the literature on staff retention provides addi-
tional insights into staff stability in nursing homes.

Most of the existing research on the role of wages 
on nursing home staff turnover or retention relies on a 
cross-sectional analysis of nursing home data from 1 year 
(Donoghue, 2010; Kennedy et  al., 2020, 2021; Temple 
et al., 2009) or pooled cross-sectional analysis (Huang & 
Bowblis, 2020). Researchers have attempted to measure 
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staff empowerment or managerial styles in some of these 
studies, but there is still potential for other unobserved, un-
measured confounding factors (e.g., organizational culture 
and the physical work environment) that are correlated with 
both wages and turnover. Cross-sectional data analyses are 
vulnerable to such omitted variable bias. In this study, we 
attempt to address the limitations of previous studies by 
using longitudinal data from Iowa to examine the variation 
in wages within facilities over time and its effect on nursing 
staff turnover. Facility fixed effects (FE) models allow us 
to control for time-invariant facility-level unobservable 
factors. In addition to wages, many other factors may be 
associated with nursing home staff turnover. Several studies 
have examined the role of job design, organizational, and 
local economic factors on nursing staff turnover in nursing 
homes (Banaszak-Holl & Hines, 1996; Castle & Engberg, 
2006; Donoghue, 2010). In this study, we examine the role 
of wages on staff turnover using longitudinal data while 
adjusting for different organizational and local economic 
factors. Findings from facility FE analyses are more reliable 
compared to pooled or cross-sectional analyses. Our results 
from facility FE regressions will use within-facility varia-
tion to assess the effect of changes in wages on turnover.

Research Design and Methods

Data

We obtain information on wages and other characteristics 
from 2013 to 2017 using several different data sources. 
We use Medicare Cost Reports to obtain information on 
nursing staff wages, staffing level, and occupancy. We obtain 
nursing staff turnover information directly from the Iowa 
Department of Human Services (DHS). Both wages and 
turnover are measured during the same year. We use Long-
Term Care Facts on care in the United States (LTCFocus) 
and Nursing Home Compare to obtain nursing home and 
resident characteristics. We link these data sets using fed-
eral provider ID.

All freestanding Medicare-certified nursing homes are 
required to file cost reports with the Centers of Medicare 
and Medicaid Services (CMS) on an annual basis. Providers 
report data including bed days available and inpatient days, 
based on which we can derive occupancy levels. Since 2011, 
CMS requires Medicare-certified nursing homes to provide 
expenditure data for full-time and part-time direct care 
employees who are directly hired and under contract, in-
cluding RNs, LPNs, CNAs, and other medical and therapy 
staff (Wells & Harrington, 2013). Using these cost report 
data filed by nursing homes, we calculate hourly wage and 
staffing hours per resident day (HPRD) of RNs, LPNs, and 
CNAs from 2013 to 2017.

A small fraction of facilities submit multiple cost reports 
in a year. We follow strategies used in existing studies to 
clean up cost report data before extracting any measures 
and merging with other data sets (Bowblis & Brunt, 2014; 

Sharma et  al., 2019, 2021). We first combine multiple 
reports of the same provider based on the fiscal year begin 
date and fiscal year end date. For each year, we only include 
cost reports with a full year data (365 ± 5 days) and those 
whose fiscal year ended in the same calendar year.

Iowa DHS collects employee turnover data for all 
nursing homes operating in Iowa on an annual basis, in-
cluding nursing, medical, administrative, and other staff. 
We directly obtained data on nursing staff turnover from 
the Iowa DHS.

We obtain nursing home and resident-level informa-
tion from two sources: Long-Term Care Facts on care in 
the United States (LTCFocus, n.d.) and Nursing Home 
Compare. LTCFocus aggregates individual resident-level 
data to the facility level. Using the LTCFocus data, we 
obtained resident- and facility-level characteristics in-
cluding resident demographic characteristics such as age, 
gender, and race, activities of daily living (ADL) index, 
number of beds, occupancy levels, payer mix (percent of 
Medicaid residents and percent of Medicare residents), 
and chain membership. We also derive the Herfindahl–
Hirschman Index (HHI), a measure of market competitive-
ness, based on the number of beds and using the county as 
the geographic market boundary. We obtain profit status 
and Social Security Administration (SSA) code for county 
from Nursing Home Compare.

Finally, we merge the data with Rural–Urban 
Commuting Area Codes using ZIP code to identify nursing 
homes operating in urban and rural areas. We also use three 
county-level variables relevant to wages and staff turnover 
in nursing homes. We obtain the population of individuals 
aged 65 years and older from the U.S. Census Bureau and 
use it to calculate the number of nursing home beds per 
1,000 individuals aged 65 and older. We obtain annual un-
employment rates from the Bureau of Labor Statistics and 
per capita income from the Bureau of Economic Analysis. 
We link the county-level data with provider-level data using 
county SSA code.

Study Sample

Of the 2,092 observations on 439 unique nursing homes 
with turnover data from 2013 to 2017, we were able to 
merge 1,925 observations with Medicare Cost Report, 
LTCFocus, Nursing Home Compare, and county-level con-
textual measures. We excluded 71 observations without key 
variables, with occupancy greater than 100%, with unrea-
sonable staffing levels (i.e., have zero RN hours but have 60 
or more beds, have total staffing HPRD that are less than 
0.5 or more than 12), or with unreasonable hourly wages 
that are below $7.25 (the minimum wage in Iowa in our 
study period). In addition, we excluded 138 observations 
for outlier data: wages in the top or bottom one percen-
tile, or turnover in the top one percentile. Our final sample 
includes 1,716 observations on 396 unique nursing homes 
from 2013 to 2017.
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Measurements

Outcomes
Our outcome variables include the annual turnover rates 
of RNs (including Director of Nursing [DON]), LPNs, and 
CNAs in Iowa nursing homes. Turnover rates are collected 
by the Iowa DHS and are defined as the total number of 
terminations for the given staff type divided by the average 
number of employees for that staff type during the given 
year. This definition of turnover is consistent with previous 
studies (Donoghue, 2010; Kennedy et al., 2020).

Key independent variables
Our key independent variables are the average hourly wages 
(in U.S. $) of directly employed RNs, LPNs, and CNAs (ex-
cluding contracted staff). We calculate hourly wage for 
each staff type by dividing the total wages and salaries (ex-
cluding fringe benefits; Worksheet S-3, Part-V, Column 1, 
Lines 1–3) by the number of paid hours (Worksheet S-3, 
Part-V, Column 4, Lines 1–3). When calculating RN hourly 
wage, we also incorporate the salary and paid hours associ-
ated with Nursing Administration (Worksheet S-3, Part-III, 
Line 7). We adjust all wages to 2017 dollars.

Covariates
In empirical models, we control for a set of resident- and 
facility-level characteristics that may affect the relation-
ship between nursing staff hourly wage and turnover, in-
cluding ADL index, age, percent of female, percent of 
White, number of beds, occupancy rate, payer mix (percent 
of Medicare-pay residents and percent of Medicaid-pay 
residents), staffing levels (defined as the number of staffing 
HPRD), for-profit status, multifacility organization, urban, 
and whether located in a competitive market (Banaszak-
Holl & Hines, 1996; Castle & Engberg, 2006; Donoghue, 
2010; Kennedy et al., 2020). Occupancy rate is derived from 
the number of total inpatient days (Worksheet S-3, Part I, 
Column 7, sum of Lines 1 and 2) divided by a number of 
bed days available (Worksheet S-3, Part I, Column 2, sum 
of Lines 1 and 2). RN HPRD is calculated by dividing the 
sum of paid hours of directly employed RN, contracted 
RN (Worksheet S-3, Part-V, Line 14), and Nursing 
Administration by total inpatient days. LPN and CNA 
HPRD are calculated by dividing the summed paid hours 
of directly employed staff and contracted labor for each 
type of staff by total inpatient days. We created a binary 
measure of market competitiveness based on HHI. Using 
the number of beds, we define an unconcentrated market 
as one that has HHI <0.15 (U.S. Department of Justice & 
Federal Trade Commission, 2010). All the regressions also 
control for three county-level contextual measures: number 
of nursing home beds per 1,000 older adults as a measure 
of supply, per capita income (adjusted to 2017 dollars) as a 
measure of economic health, and the unemployment rate as 
a measure of local labor market characteristics (Banaszak-
Holl & Hines, 1996).

Statistical Analyses

We summarize the characteristics of the pooled sample of 
nursing homes in Iowa using means and standard deviations 
for continuous variables and counts and proportions for 
categorical variables. We assess the trends in turnover and 
hourly wages of RNs, LPNs, and CNAs from 2013 to 2017 
using bar charts and trended lines. To compare our findings 
to existing studies of turnover that are cross-sectional in 
nature, we initially examine the relationship between 
nursing staff hourly wage and turnover using linear pooled 
regression models. However, time-invariant factors at the 
facility level could bias our relationship between wages and 
turnover in pooled regressions. In pooled regressions, the 
relationship observed between wages and turnover could 
occur due to the correlation of wages with other unob-
served factors. While we can attempt to control for unob-
served factors such as manager’s quality, we are still unsure 
about whether we have captured all such factors. Thus, 
we examine the relationship between wages and turnover 
using linear facility FE regression models that control for 
facility-level time-invariant factors. This approach supports 
estimation of the impact of a facility’s changes in wages on 
changes in turnover. We conducted subgroup analyses by 
profit status, urban/rural location, and market concentra-
tion. Finally, we checked the robustness of our findings by 
restricting our sample of nursing homes to only those that 
have complete data in all years. In all regressions, we con-
trol for secular trends in wages and turnover by including 
dummy variables for the years. We cluster standard errors 
at the facility level to account for the correlations among 
error terms over time for a given facility.

Results
We summarized the characteristics of the pooled sample 
in Table 1. On average, Iowa nursing homes had 71.7 
beds. About 57.5% of nursing homes were for-profit and 
a similar percentage (57.8%) were owned by multifacility 
organizations. As expected, a small fraction of the nursing 
homes were in urban areas (30.2%) and only 20.3% 
were in the unconcentrated market. Total occupancy level 
in Iowa nursing homes was low at 79.1% compared to 
national average of 85% in 2017 (Medicare Payment 
Advisory Commission, 2019). Percent of residents on 
Medicaid pay was 47.7% and percent of residents on 
Medicare pay was 7.9%. Average age of the nursing home 
residents was 83.3  years and average ADL index was 
14.3. A large majority of the nursing home population in 
Iowa nursing homes was White (96.9%). Hourly wages 
for RNs, LPNs, and CNAs were $27.0, $21.6, and $14.1, 
respectively, during our study period. To put the wage 
rates in context, the 2017 national mean hourly wages for 
RNs, LPNs, and CNAs employed in nursing facilities were 
$31.6, $22.6, and $13.2 according to the U.S. Bureau of 
Labor Statistics.
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Figure 1 shows the trends in the annual turnover rates 
and hourly wages of each type of nursing staff from 2013 
to 2017. All staff types saw increased rates of turnover over 
time. RN and LPN turnover rates were high at 46.0%, and 
44.4%, respectively, in 2017. However, CNA turnover rate 
was the highest among the three staff types at 64.7% in 
2017. From 2013 to 2017, RN wages increased by $2.5 
per hour, LPN wages increased by $1.7 per hour, and CNA 
wages increased by $1.3 per hour.

Table 2 presents the results from pooled ordinary least 
squares (OLS) and facility FE regressions. Controlling for 
other factors, higher wages were significantly associated 
with lower turnover of CNAs in both pooled regressions 
and FE regressions, but the findings were not significant 
for RNs or LPNs at 5% level. In both pooled and facility 
FE regressions, higher staffing levels were associated with 
lower turnover for the corresponding staff types. None of 
the county-level characteristics were associated with turn-
over in the facility FE regressions.

Table 3 presents the results from pooled and facility FE 
regressions for the subgroups by profit status (Panel A), 
rurality (Panel B), and market concentration (Panel C). 
CNA hourly wages are associated with lower CNA turn-
over in facility FE regressions among for-profit facilities. 
Although the directions are as expected, we do not find 
significant associations between wages and turnover for 
CNAs in other subgroups in facility FE regressions. We also 
see evidence suggesting that LPN hourly wages are associ-
ated with lower LPN turnover in rural and concentrated 
markets. Hourly wages have no significant relationship 
with turnover for RNs in any of the subgroups in facility 
FE regressions.

The findings from the smaller sample of nursing homes 
with complete data for all years are largely consistent with 
our main findings (Supplementary Table A1). Higher wages 
are associated with lower turnover for CNAs in both pooled 
and facility FE regressions, but the findings are significant 
only in the pooled regressions. For RNs and LPNs, the rela-
tionship between wages and turnover is not significant at a 
5% level in either pooled or facility FE regressions.

Discussion and Implications
In our study, we examined the relationship between hourly 
wages and turnover for RNs, LPNs, and CNAs using lon-
gitudinal data of Iowa nursing homes. In our study, higher 
hourly wages are associated with lower turnover for 
CNAs, and the relationship is significant in both pooled 
OLS and facility FE regressions, although the magnitude of 
the effect is lower in facility FE regressions. The estimated 
coefficients for RN and LPN wages did not exhibit a signif-
icant relationship to RN and LPN turnover at the 5% level. 
Subgroup analysis revealed heterogeneous effects of wages 
on turnover. Higher hourly wages are associated with 
lower CNA turnover in FE regressions among for-profit 
facilities but not among nonprofit facilities. Higher LPN 
hourly wages are associated with lower LPN turnover 
among rural facilities and among nursing homes in concen-
trated markets.

Our results on the role of wages on turnover of nursing 
staff from pooled OLS regressions are generally consistent 
with the previous literature that has extensively analyzed 
the relationship between wages and turnover using cross- 
sectional data. For example, in a study of Texas nursing 
home facilities, higher wages were associated with lower 
turnover for CNAs but not RNs or LPNs (Kash et  al., 
2006). Similarly, a cross-sectional study of a nationally rep-
resentative nursing home sample found that higher wages 
were associated with lower turnover of CNAs (Temple 
et al., 2009). In yet another study, higher starting wages had 
no significant relationship with RN turnover (Donoghue, 
2010). In our study, we exploited the longitudinal data 
and estimated facility FE regressions to additionally con-
trol for unobserved time-invariant facility characteristics. 
The facility FE regressions from our study also show that 

Table 1. Descriptive Statistics of All Nursing Homes in Iowa 
From 2013 to 2017

Variables Mean (SD) N % 

ADL index 14.27 (2.08)   
Number of beds 71.70 (30.15)   
Occupancy % 79.09 (12.55)   
Resident payer mix %
 Medicare pay 7.86 (7.13)   
 Medicaid pay 47.65 (16.99)   
Age 83.35 (4.97)   
Female % 69.67 (9.24)   
White % 96.95 (6.20)   
Staffing hours per resident day
 RN 0.76 (0.26)   
 LPN 0.63 (0.22)   
 CNA 2.47 (0.62)   
For-profit  987 57.5%
Multifacility organization  992 57.8%
Urban  518 30.2%
Unconcentrated market  348 20.3%
County-level characteristics
 Per capita income (in $1,000) 47.03 (5.89)   
  Number of nursing home beds 

per 1,000 individuals aged 65 
and older

67.67 (23.35)   

 Unemployment rate % 3.90 (0.89)   
Staffing hourly wage $
 RN hourly wage 26.97 (3.52)   
 LPN hourly wage 21.59 (2.27)   
 CNA hourly wage 14.09 (1.45)   
Number of observations  1,716  
Number of unique providers  396  

Note: ADL = activities of daily living; RN = registered nurse; LPN = licensed 
practical nurse; CNA = certified nurse aide; HPRD = hours per resident day.
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higher wages are associated with lower turnover among the 
CNAs but not for LPNs and RNs. Subgroup analyses from 
our study suggest that the relationship between wages and 
turnover for CNAs and LPNs may differ by the type of 
facilities.

In addition to wages, our findings suggest that nonwage 
factors may be contributing to the turnover of RNs, LPNs, 
and CNAs in nursing homes. For example, a dollar increase 
in CNA wages (a 7% increase from current mean wages 
of $14.09) is associated with only 1.8 percentage points 
reduction in CNA turnover in our facility FE regressions 
suggesting that it is difficult to achieve a substantial reduc-
tion in turnover by small increases in wages. Several studies 
have examined the role of nonwage factors on turnover. 
For example, health insurance benefits and involvement in 
care planning may lead to lower turnover (Temple et al., 
2009). In a study of hospital nurses, wages were correlated 
with professional commitment but did not have a signifi-
cant correlation with intent-to-leave, whereas factors such 
as marital status, age of the youngest children, and job sat-
isfaction had a significant negative correlation with turn-
over intention (Lu et al., 2002). In a recent study of Ohio 
nursing homes, factors such as empowerment and turn-
over of DON were significant predictors of CNA turnover 
(Kennedy et  al., 2020). Another study found that higher 
wages coupled with empowerment were associated with 
higher CNA retention, a measure of staff stability closely 
related to turnover (Kennedy et  al., 2021). In a study of 
RNs working in intensive care units, researchers found that 
higher wages were associated with small negative effects 
on the intent-to-leave, whereas organizational climate was 

much more important (Stone et  al., 2007). Similarly, an-
other study found that factors such as family needs, job sat-
isfaction, and organizational commitment were important 
predictors of turnover (Brewer et al., 2009).

Our study findings have important implications on 
the policies designed to address high turnover of RNs, 
LPNs, and CNAs in nursing homes. Increasing wages 
paid to nursing staff has been proposed as a strategy to 
reduce turnover and therefore improve retention, espe-
cially among CNAs who provide the majority of the direct 
care (Denny-Brown et  al., 2020; PHI, 2016; Stone et  al., 
2007; Stone & Wiener, 2001). While offering competitive 
wages paid to direct care workers is a necessary step to 
strengthen the workforce in crisis, especially for low-wage 
earners like CNAs, our results, together with previous lit-
erature on the relationship between wages and turnover, 
suggest that increasing wages alone will not be sufficient 
to reduce turnover among all types of nursing home staff. 
Nonwage factors including improving work environment, 
a culture that empowers staff, as well as fringe benefits such 
as health insurance should be considered along with higher 
wages (Brewer et al., 2009; Kennedy et al., 2020; Lu et al., 
2002; Stone et al., 2007; Temple et al., 2009).

Our findings are subject to several limitations. First, 
our study uses data from Iowa nursing homes and thus, 
our findings are only generalizable to other states like 
Iowa. However, Iowa is among the few states that col-
lect nursing staff turnover data on an annual basis and 
it allowed us to take advantage of longitudinal anal-
ysis. Second, facility FE regressions account for unob-
served time-invariant facility-level characteristics, and 

Figure 1. Trends of turnover and hourly wages of RNs, LPNs, and CNAs in Iowa nursing homes from 2013 to 2017. Note: RN = registered nurse; 
LPN = licensed practical nurse; CNA = certified nurse aide.
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we control for a set of time-varying organizational (e.g., 
ownership status, payer mix), resident (e.g., acuity), 
and market-level characteristics (e.g., unemployment), 
but there may be other time-varying confounders that 
could bias our results. Even though some of the nonwage 
factors can be accounted in the facility fixed effects, we 
did not have data on other time-varying nonwage factors 
that may contribute to turnover including the tenure of 
staff types.

We examined the relationship between wages and RN, 
LPN, and CNA turnover in Iowa nursing homes using ro-
bust facility FE regressions and found that higher wages 
are associated with lower turnover of CNAs but not RNs 
or LPNs. Our findings suggest that increasing wages may 
be insufficient to reduce the turnover of all nursing staff. 
Policymakers and nursing homes should also focus on 
nonwage factors that may contribute to turnover such as 
work environment, staff empowerment, as well as fringe 
benefits such as health insurance.
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