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August. 30, 2021



Lori Gutierrez, Deputy Director. Office of Policy

Pennsylvania Department of Health 



Re:  PA Long-Term Care Nursing Facilities Proposed Nurse Staffing Regulations

PA Code Cite: 28 Pa. Code 201.1,201.2. 201.3 and 2! 1.120.





I am writing to give my strongest support for the proposed regulations that will change PA Code Cite: 28 Pa. Code 201.1,201.2. 201.3 and 2! 1.120 to require a minimum for 4.1 nursing hours per resident day in all licensed long-term care nursing facilities in the Commonwealth.  



This proposed change is based on many scientific research studies in the US, including my own research, showing that higher minimum staffing levels in nursing homes are associated with improvements in the processes and the outcomes of nursing home care.  Studies have shown that higher nurse staffing levels are associated with improved resident outcomes, including: better functional improvement, and reduced incontinence, urinary tract infections pain, pressure ulcers; weight loss, dehydration, use of antipsychotics, infections, falls, restraint use, catherization, rehospitalization, emergency department use, missed care, and mortality rates.  Studies clearly show higher staffing levels are associated with fewer deficiencies.



A CMS study in 2001 established the importance of having a minimum of 0.75 registered nurse (RN) hours per resident day (hprd), 0.55 licensed nurse (LVN/LPN) hprd, and 2.8 (to 3.0) certified nursing assistant (CNA) hprd, for a total of 4.1 nursing hprd to meet federal standards.  These recommendations were confirmed in an observational study by Schnelle and colleagues in 2004.  More recently, Schnelle and colleagues (2016) completed a simulation study of staffing and showed that CNA staffing should range from a minimum of 2.8 hours per resident day up to 3.6 hours per resident day depending on resident acuity.



A number of organizations have endorsed the minimum of 4.1 hprd standard, including a least 30 percent by licensed nurses and 24-hour RN care (Institute of Medicine, 2004; American Nurses Association (2014), and the Coalition of Geriatric Nursing Organizations (2013) including the Consumer Voice. 



More recently, research has shown the benefits of higher nurse staffing, especially RN staffing on reductions in COVID-19 resident infections and deaths.  







Research on staffing during the pandemic confirmed the importance of meeting minimum staffing levels.  Early in the pandemic, California nursing homes with RN staffing levels below the recommended minimum of .75 hours per resident day had a twice the probability of having COVID-19 infections. In Connecticut, a twenty-minute increase in RN staffing per resident per day was associated with 22 percent fewer COVID-19 cases and 26 percent fewer COVID-19 deaths.  Nursing homes with lower star ratings that reflect staffing, had an increased probability of having COVID-19 resident cases or deaths.  Other studies of US nursing homes with one or more COVID-19 cases found higher staffing hours were associated with a lower probability of a COVID-19 outbreak and with fewer deaths. 



Black and Latinx nursing home residents have been disproportionately affected by COVID-19 infections.  Nationally, nursing homes with more racial/ethnic minority residents have had more confirmed resident cases and/or deaths and more staff cases than nursing homes with fewer minority residents.  It has been well documented that these disparities for minorities are related to their placement in facilities that have the lowest staffing levels and the poorest quality of care.  By setting a minimum staffing standard, some of these disparities will be reduced for minority residents.



Recently, nursing experts from across the country have strongly urged the establishment of higher minimum staffing standards (See Kolanowski, and colleagues in the American J. of Nursing, 2021).  I strongly urge you to adopt the proposed minimum standards to protect the health and safety of nursing home residents.  





Sincerely, 
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Charlene Harrington, Ph.D., RN

Professor Emeritus of Nursing and Sociology
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Introduction


	 The overwhelming nursing home resident infection and death 
rates from the COVID-19 pandemic has led to the question: What pol-
icies can best protect nursing home residents now and in the future? 
In this article we present data that inadequate nurse staffing levels 
and high staff turnover rates are the fundamental underlying causes of 
poor quality care in many nursing homes. Understaffing and turnover, 
especially at for-profit companies and homes with Private Equity (PE) 
investors, have resulted in unnecessary infections and deaths before 
and during the pandemic. The poor care has resulted in wide inequi-
ties for racial and ethnic minorities and residents on Medicaid as well 
as disparities for racial and ethnic minority staff. Solutions to these 
chronic challenges and poor performance are offered in this commen-
tary.


Understaffing and High Turnover Rates Prior to the 
Pandemic


	 In the 2017-18 period, 75 percent of U.S. nursing homes almost 
never met the CMS expected RN staffing levels based on resident 
acuity and inconsistent staffing levels were observed, especially on 
weekends and holidays [1]. In 2018, the Office of the Inspector Gen-
eral found that, for least 30 days per year, seven percent of nursing 
homes did not meet the requirements of having one RN on duty at  
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least eight hours a day and one licensed nurse on duty 24 hours a day. 
Another 47 percent of nursing homes did not meet these requirements 
for 1-29 days per year [2].


	 Very high staff turnover rates were ubiquitous prior to the pandem-
ic as turnover rates averaged 128 percent for nurses and 141 percent 
for RNs in 2016 [3]. Turnover rates were higher in CMS homes with 
low-quality ratings [3], for-profit, chain-owned facilities, those where 
most residents were receiving Medicaid and those located in urban 
and high poverty areas. Although high turnover rates are associated 
with inconsistent and poor quality care, high turnover rates have per-
sisted for years because they result in a net savings to nursing homes 
[4]. New nursing assistants are hired at minimum wages and those 
who leave fail to gain wage increases commensurate with experience.


Inequities in Nursing Homes Staffing for Racial and 
Ethnic Minority Residents


	 Facilities with a higher concentration of racial and ethnic minority 
residents are more likely to have lower RN levels and to be staffed by 
less-skilled workers [5]. This means there is a higher concentration 
of racial and ethnic minority residents living in poor quality nursing 
homes with high deficiency levels, due to low staffing [6]. Racial and 
ethnic minorities, who are more likely to be dually eligible for Med-
icaid and Medicare than whites, are almost 10 percentage points more 
likely than non-duals to be admitted to a low-quality nursing homes 
[7]. Dual-eligibles, more likely to be discharged to nursing homes 
with low staffing ratios, are subsequently more likely to become long-
stay nursing home residents than Medicare-only beneficiaries [8].


For-Profit and Private Equity Nursing Homes Have 
Lower Staffing and Poor Care


	 Staffing levels in for-profit nursing homes, including nursing 
home chains, had 16 percent fewer staff than nonprofits after account-
ing for differences in residents’ needs in 2017. Nonprofit and gov-
ernment facilities provide higher staffing and quality care [9]. Nurse 
staffing wages, benefits, and pensions (especially for RNs) are major 
costs for nursing homes and are often cut by for-profit owners who 
are motivated to maximize profits. Private Equity (PE) companies, 
representing about 9 percent of nursing home owners in 2015, have 
excelled at extracting profits from nursing homes by reducing staffing 
and services. PE buyouts of nursing homes from 2000 to 2017, when 
compared to acquisitions by non-PE companies, resulted in declines 
in resident health and regulatory compliance related to cuts to front-
line nursing staff [10]. PE ownership increased short-term mortality 
of Medicare patients by 10 percent (or 20,000 lives) and resulted in 
declines in resident well-being, staffing and quality standards [10].


During the Pandemic, Low Staffing Levels Predict 
COVID-19 Infections


	 Early in the pandemic, California nursing homes with RN staffing 
levels below the recommended minimum of .75 hours per resident 
day had a twice the probability of having COVID-19 infections [11].  
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Nursing homes with higher Medicare five-star ratings and higher RN 
staffing levels, adjusted for acuity, were less likely to have residents 
infected with COVID-19. In Connecticut, a twenty-minute increase 
in RN staffing per resident per day was associated with 22 percent 
fewer COVID-19 cases and 26 percent fewer COVID-19 deaths [12]. 
Nursing homes with lower star ratings that reflect staffing, had an 
increased probability of having COVID-19 resident cases or deaths 
[13]. A study of US nursing homes with one or more COVID-19 cases 
found that high nurse aide and total nursing hours were associated 
with a lower probability of a COVID-19 outbreak and with fewer 
deaths [14]. In addition, a study of 8 states found that nursing homes 
with higher star ratings for staffing had lower odds ratios of having 
high COVID-19 resident case rates [15].


	 During the COVID-19 pandemic, one of every 6 nursing homes 
self-reported shortages of licensed nurses and nurse aides, but short-
ages varied widely across states, especially in homes with COVID-19 
resident and staff infections [16]. Not surprisingly, nursing homes 
with higher previous RN staffing levels before the pandemic and those 
with higher overall quality ratings were less likely to report shortages. 
Black and Latinx nursing home residents have been disproportionate-
ly affected by COVID-19 infections [17]. Nationally, nursing homes 
with more racial/ethnic minority residents have had more confirmed 
resident cases and/or deaths and more staff cases [18].


	 Research shows that for-profit nursing homes in general had high-
er COVID-19 infection and death rates. A California study showed 
that COVID-19 deaths rates are higher in for-profit homes [13]. Nurs-
ing home chains had a higher probability of having a COVID-19 case 
and for-profit nursing homes were more likely to have higher size 
outbreaks [19]. For-profit nursing homes in three states had higher 
COVID-19 death rates [20]. Nursing homes with private equity inves-
tors had higher confirmed COVID cases than nonprofit and govern-
ment nursing homes in the unadjusted outcomes and higher case rates 
than government nursing homes in the adjusted outcomes [21].


Failed Nursing Home Staffing Standards


	 Federal nursing home minimum staffing standards have not been 
updated for over 30 years. The Nursing Home Reform Act of 1987, 
requires certified nursing homes to have a licensed nurse on duty 24 
hours a day, an RN on duty at least 8 hours every day, an RN director 
of nursing, and ‘‘sufficient’’ staff and services to help their residents 
attain or maintain the highest possible level of physical, mental and 
psychosocial well-being [22]. In 2016, the Obama administration 
added new requirements for staffing to meet resident care (or acui-
ty) needs and to conduct annual facility assessments of the resources 
needed to provide competent care [23]. However, a specific mini-
mum standard was not established. Research has demonstrated the 
importance of having a minimum of 0.75 RN Hours Per Resident Day 
(hprd) and a total of 4.1 nursing hprd to prevent harm and jeopardy 
for long stay residents [24]. These standards have since been verified 
in other studies [25] and have been endorsed by professional associa-
tions and experts [26,27].


Federal and State Failure to Enforce Staffing Vio-
lations


	 Nursing homes rarely face consequences for understaffing, be-
cause CMS mischaracterizes almost all staffing deficiencies (over 
96 percent) as “not causing harm” [28]. Even when CMS finds that 
there are staffing deficiencies that pose an “immediate jeopardy” to  


residents, nursing homes are often not sanctioned. Few staffing de-
ficiencies were identified in 2019 and dropped sharply in 2020 [29].


Dangerous Work for Staff Who Receive Low Wages 
and Benefits
	 Before the pandemic, nursing positions in nursing homes were 
among the most dangerous jobs in the country with high injury rates 
associated with lifting and transferring residents [30]. High occupa-
tional exposure to COVID-19 made the job of the almost 1.5 million 
nursing home staff even more dangerous [31]. Low wages, low ben-
efits and heavy workloads are primarily related to the high nursing 
turnover rates. RNs in nursing homes receive much lower wages than 
those for hospital RNs [32]. Most resident care is provided by nursing 
assistants who make minimum wages (averaging $13.38 per hour and 
an annual income of $22,200 in 2018) [33]. Nursing assistant wag-
es in nursing homes are lower than for comparable entry level jobs 
for janitors, retail sales persons and customer service representatives 
[34]. Altogether, 15 percent of nursing home workers live below 100 
percent of the federal poverty level, while 44 percent live below 200 
percent of the poverty line [33]. As a result, many nursing home staff 
work in more than one facility, which was found to be a factor that 
increased the spread of COVID-19 between facilities during the pan-
demic [35].


	 In nursing homes, 38 percent of nursing assistants do not have 
health insurance and 36 percent of workers require some form of pub-
lic assistance, including Medicaid, food and cash assistance. Many 
employees do not have sick leave and therefore cannot afford to stay 
home from work which contributed to the spread of COVID-19 [33].


Disparities for Women and Racial and Ethnic Mi-
nority Nursing Home Staff
	 Most nursing home nursing assistants (92 percent) are female, 57 
percent are from racial and ethnic minority groups, and 22 percent 
were born outside of the US in 2017 [36]. Women of color working 
in nursing homes are more likely to live in poverty or low-income 
households and to require public assistance than white women or 
men. Systemic low pay and benefits therefore result in and perpetuate 
racial and ethnic disparities and income inequities. Shortages of staff 
lead to heavy workloads, lack of continuity of care, and poor-quality 
services.


Policies to Ensure Adequate Staffing
Establishing minimum staffing standards


	 Before and during the pandemic, staffing levels in the majority 
of nursing homes, particularly in for-profit companies and chains, 
have been deeply inadequate to meet regulatory standards to provide 
safe, high quality care to residents. Now is the time to adopt specific 
minimum staffing standards to meet the requirement of “sufficient” 
staffing. The minimum standard should be 0.75 RN Hours Per Res-
ident Day (hprd) with 2.8 nursing assistant hprd and a total of 4.1 
nursing hprd, and a requirement to provide RN staffing 24-hours a day 
with higher staffing to reflect resident acuity as needed. Staffing levels 
need to be adjusted upward for higher acuity as the current regulations 
require [37].


	 Congress member Schakowsky has recently reintroduced a staff-
ing and nursing home bill H.R. 598, the Quality Care for Nursing 
Home Residents and Workers during COVID-19 and Beyond Act  
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which would require minimum nursing home staffing, worker safety 
and financial transparency along with enforcement provisions. The 
Senate companion legislation, led by Senator Blumenthal, is S. 315, 
the Quality Care for Nursing Home Residents Act. Alternatively, 
President Biden could issue an executive order and regulatory chang-
es to ensure adequate staffing levels in all nursing homes and clear 
enforcement procedures.


Enforcing staffing standards


	 As the enforcer of staffing standards, CMS should monitor and au-
dit the payroll-based journal staffing data submitted to CMS quarterly 
and use this information to ensure adequate staffing levels are met. 
CMS should revise its vague guidelines on staffing and establish that 
inadequate staffing violations are automatically classified as either 
“potential harm,” “actual harm,” or “immediate jeopardy,” depending 
on the scope of the problem. Pre-established penalties for violations 
should be issued together with a denial of payment action for new 
admissions received until staffing levels are deemed to meet federal 
requirements. Temporary managers should be used when necessary to 
achieve compliance.


Increasing wages and benefits


	 Sick leave and health insurance requirements are needed to stabi-
lize the workforce, prevent workers from coming to work sick, reduce 
the need for workers to work multiple jobs, and address racial/ethnic 
disparities and income inequities. COVID-19 emergency sick leave 
provisions in the bipartisan Families First Coronavirus Response Act 
(FFCRA) found that states that implemented two weeks of paid sick 
leave had statistically significant fewer confirmed COVID-19 cases 
per day [38]. At the same time, nursing homes need to provide ad-
equate wages and benefits to recruit and retain competent and expe-
rienced nursing staff. A recent study by Leading Age estimated that 
raising minimum wages of nursing assistants by 15 percent would 
provide a living wage. This increase would translate into reduced 
turnover and a stabilized workforce, decreased staff shortages, in-
creased hours that individuals are willing to work, and increased work 
productivity. In addition, implementing such a policy would have a 
substantial positive effect on the economy as a whole [39]. Wage and 
benefit increases should be built into the Medicare and Medicaid pay-
ment systems along with hazard pay to compensate for the risk to staff 
and ensure adequate staffing during infection outbreaks.


Conclusion
	 While the worst of the pandemic may be over as vaccines are 
available, the inadequate staffing levels and wages and benefits result 
in unacceptably poor quality. It is time to ensure that nursing homes 
protect not only their residents but also their caregivers.
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ABSTR ACT: Many U.S. nursing homes have serious quality problems, in part, because of inadequate levels of nurse staffing. This commentary focuses on 
two issues. First, there is a need for higher minimum nurse staffing standards for U.S. nursing homes based on multiple research studies showing a positive 
relationship between nursing home quality and staffing and the benefits of implementing higher minimum staffing standards. Studies have identified the 
minimum staffing levels necessary to provide care consistent with the federal regulations, but many U.S. facilities have dangerously low staffing. Second, 
the barriers to staffing reform are discussed. These include economic concerns about costs and a focus on financial incentives. The enforcement of existing 
staffing standards has been weak, and strong nursing home industry political opposition has limited efforts to establish higher standards. Researchers should 
study the ways to improve staffing standards and new payment, regulatory, and political strategies to improve nursing home staffing and quality.
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Introduction
Following a decade of controversies about poor nursing home 
care, the U.S. Congress adopted stronger requirements and 
oversight of nursing homes with the passage of the Nursing 
Home Reform Act in 1987.1 Since 1987, the U.S. Centers for 
Medicaid and Medicare Services (USCMS) has developed a 
range of new initiatives to improve nursing home quality and 
implemented new requirements in the Patient Protection and 
Affordable Care Act of 2010.2,3 These efforts have included 
revisions in policies and survey procedures, public reporting 
of nursing home quality, and other efforts that have resulted 
in some positive changes in nursing home care, such as reduc-
tions in the use of physical restraints.4


Over the years, U.S. government studies and investiga-
tive reports have found that many nursing homes continue to 
have serious quality problems.5–11 In the U.S., in 2013, over 
120,000 deficiencies were issued to nursing homes for regu-
latory violations, while 2,466 civil money penalties and 524 
denial of payments were issued for serious quality violation.12 
Furthermore, 20.5% of nursing homes received deficiencies 
for causing the potential for or actual harm or jeopardy to resi-
dents in 201413 and 6% of homes were rated as substandard.14 
Overall, these regulatory actions show that nursing homes 
still need to improve the nursing home quality.


Recently, the U.S. Office of the Inspector General found 
that 33% of Medicare nursing home resident sample experi-
enced adverse events, resulting in harm or death during the 
first 35 days of a postacute skilled nursing stay.15 Medicare 
beneficiaries had over 2.5 million nursing home admissions in 
2011, which cost about $28 billion. Sixty percent of the adverse 
events in the study were related to substandard treatment, 
inadequate monitoring, and/or failures or delays in treatment 
by nursing staff and others, costing $2.8 billion for Medicare.15 
A separate study found that 25% of Medicare nursing home 
residents were readmitted to the hospital for common and pre-
ventable problems in 2011 at a cost of $14 billion.16


One important underlying reason for quality problems 
is inadequate nurse staffing levels. In addition to reform-
ing the oversight process, the Nursing Home Reform Act of 
1987 required nursing homes to have sufficient staff to meet 
the needs of residents and one registered nurse (RN) Director 
of Nursing on duty for eight hours a day, seven days a week, 
and a licensed nurse in evening and night shifts,1 but this 
standard has been criticized as inadequate.17,18 Subsequently, 
41 states have established higher staffing standards than the 
federal standards; however, even with higher standards, most 
state standards remain well below the levels recommended by 
experts.17,19
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In 2015, the U.S. government proposed new nursing 
home regulations to strengthen the quality of nursing home 
care.20 Unfortunately, the proposed regulations do not change 
the federal staffing standard, even though the previous stan-
dards are considered too low, and resident acuity has increased 
dramatically since 1987.21 For example, the percent of total 
Medicare resident days classified as needing intensive rehabil-
itation and nursing care increased from 29 to 79 days between 
2002 and 2013.21 Although resident acuity appears to be over-
stated because nursing homes have incentives for upcoding 
acuity to increase revenues,21 there is clearly increased associa-
tion with early hospital discharge to nursing homes. Under the 
newly proposed regulations, nursing homes would be allowed 
to continue to set their own staffing levels without a higher 
federal minimum standard than the current requirement.


In the U.S., 15,600 licensed nursing homes must provide 
RNs (with a minimum of two to four years of training) and 
licensed professional nurses (with one to two years of training) 
on staff.22 Licensed residential care homes must also provide 
care but are not required to provide registered or licensed 
nurses. In some countries such as Canada, nursing homes are 
called residential care homes or homes for the aged and are equiva-
lent to nursing homes because they also require registered or 
licensed nurses.22 This article focuses on nursing homes that 
require licensed nursing staff.


First, this commentary examines the need for higher 
federal minimum nursing staff standards for RNs and total 
nursing staff in U.S. nursing homes and provides a rationale 
for this perspective. Second, this commentary examines the 
barriers to adopting higher federal staffing standards in the 
U.S. The regulation of nursing home staffing in the U.S. is 
expected to be of interest to researchers and policy makers in 
other countries that have low nursing home staffing standards 
and staffing levels such as in Canada and England.22,23


Part I: Nurse Staffing and Quality
High nurse staffing levels and quality. Over the past 


25  years, numerous research studies have documented a 
strong positive impact of nurse staffing on both care process 
and outcome measures.18 Over 150 staffing studies have been 
documented in systematic reviews, conducted primarily in the 
U.S. but also including studies in Canada, United Kingdom, 
Germany, Norway, and Sweden.24–28 The strongest positive 
relationships are found between RNs (with two to four years 
of training) and quality, which is stronger than the relation-
ship between licensed vocational/practical nurses (LVNs/
LPNs; who have less training than RNs) and quality. Total 
nurse staffing levels (which includes RNs, LVNs/LPNs, and 
certified nursing assistants [CNAs; with about two weeks of 
training]) are also related to quality.24–28


Although some studies have found mixed results, many 
of these had methodological problems with small sample sizes, 
single-state analysis, and cross-sectional designs.27 In addi-
tion, weak relationships may be found when studies include 


nursing homes with extremely low staffing, because evidence 
suggests that there is a minimum threshold of staffing that 
must be reached before staffing levels show higher quality.17,29 
Longitudinal studies and studies that take into account the 
complex endogenous relationships between RN staffing, resi-
dent acuity, and quality have generally shown strong positive 
relationships between staffing and quality of care.30–32


While a minimum staffing level is a necessary prerequi-
site to providing good quality of care, nursing staff also must 
be well trained and managed. High professional staff mix 
(ratios of RN to total staffing levels), low turnover rates, con-
sistency of staffing, and low use of agency staff are all strongly 
associated with high quality.33–37 Staffing levels and the other 
factors are interrelated. For example, low staffing levels are 
associated with high turnover rates and vice versa.38 It is 
likely that adequate staffing levels must be addressed before 
improvements can be made in other factors such as turnover, 
management, and competency.


Implementation of higher minimum staffing 
standards improves quality. Many studies have specifi-
cally identified the benefits of implementing higher federal 
and state staffing standards. The proportion of residents with 
pressure ulcers, physical restraints, and urinary catheters 
decreased, following the implementation of the U.S. Nursing 
Home Reform Act in 1987, in part, due to adoption of the 
24-hour licensed nursing standard.39 Moreover, numerous 
studies have consistently shown that higher state minimum 
staffing levels (beyond the federal minimum requirements) 
have had significant positive effects on staffing levels and 
quality outcomes.19,31,40–45 In addition, higher state minimum 
RN and total nurse staffing have been shown to have a 
stronger effect on nursing home staffing levels than higher 
Medicaid payment rates.31


CMS and experts recommend higher minimum staff-
ing levels. A USCMS study in 2001 established the impor-
tance of having a minimum of 0.75 RN hours per resident day 
(hprd), 0.55 LVN/LPN hprd, and 2.8 (to 3.0) CNA hprd, for a 
total of 4.1 nursing hprd to meet the federal quality standards 
(Table 1).17 As part of this study, a simulation model of CNAs 
established the minimum number of staff necessary to pro-
vide five basic aspects of daily care in a facility with different 
levels of resident acuity. The results found that the minimum 
threshold for CNA staffing is 2.8 hprd to ensure consistent, 
timely care to residents.17


This recommended minimum threshold level was later 
confirmed in a 2004 observational study of nursing home 
staffing29 and in a reanalysis by Abt Associates in 2011.46 
Across the entire distribution of staffing levels, there is a 
strong association between higher total staffing levels and 
better outcomes as defined by lower survey deficiencies and 
improved resident quality measures from the Minimum Data 
Set (MDS) (eg, pressure ulcers).4,46,47 Staffing is a better pre-
dictor of deficiencies than MDS quality measures, probably 
because facility-reported MDS quality measures appear to be 
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inflated.46,47 Moreover, staffing is a better predictor of hospi-
talization rates than the MDS quality measures.46


Some experts have recommended higher minimum staff-
ing standards (a total of 4.55 hprd) to improve the quality 
of nursing home care, with adjustments for resident acuity 
or case mix.48 A number of organizations have endorsed the 
minimum of 4.1 hprd standard, have recommended that at 
least 30% of total nursing care hours should be provided by 
licensed nurses, and have recommended that RNs should be 
on duty for 24 hours per day. These organizations include 
the American Nurses Association, the Coalition of Geriatric 
Nursing Organizations, and the National Consumer Voice for 
Quality Long-Term Care.18,49,50


Nurse staffing levels are too low in half of U.S. nursing 
homes. Total facility-reported median staffing levels gradu-
ally increased from 3.7 hprd in 2009 to 3.97 hprd in 2014 and 
RN hours increased from 0.5 to 0.7 hprd in the same period, 
with wide variations across states.4,47


In spite of improvements, Table 1 shows that the median 
nursing home has RN, CNA, and total staffing levels, which 
are below the CMS recommended standard. Table 1 also 
shows that nursing homes in the lowest quartile on staff-
ing (n  =  3,848) reported CNA staffing below 2.08 hprd in 
2014, which translates into ratios of about 10–11 residents to 
one CNA in the day and evening shifts when the most labor 
intensive care (eg, feeding assistance and incontinence care) 
has to be provided. The lowest quartile of nursing homes also 
reported half or less the average RN staffing, which reduces 
the probability that CNAs with high workloads are well man-
aged. Nursing homes with low total staffing are highly likely 
to have low RN and LVN/LPN nurse staffing as well.46,47 
Thus, half of the nursing homes have low staffing and at least 
a quarter have dangerously low staffing.


Staffing levels need to be adjusted for resident acuity. 
Because it is widely agreed that staffing levels should be 


increased beyond the CMS minimum recommended level 
when resident acuity levels increase,18,49,50 CMS’s Medicare 
Nursing Home Compare Five-Star Rating System devel-
oped a method to determine the minimum nurse staffing 
levels needed for each U.S. nursing home based on its resident 
acuity.51 The staffing star rating is based on two measures: 
total nursing hprd (RN + LVN/LPN + CNA hours) and RN-
specific hprd. CMS calculates the expected hours of care based 
on the resident acuity (case mix) obtained from the Resource 
Utilization Group scores reported by each facility and CMS 
staff time measurement studies published in 2000.52 The 
CMS staffing rating is based on facility staffing compared 
with other nursing homes and the staffing thresholds identi-
fied in its 2001 staffing study and confirmed in 2011.17,46,47


CMS’s recent analysis of expected staffing levels taking 
into account acuity indicates that the average U.S. nursing 
home should have 4.17 total nursing hprd, including 1.08 RN 
hprd (Table 1). The actual total staffing level for almost 60% 
of facilities is below their expected level based on facility case 
mix. Almost 80% have RN staffing levels below, 30% have 
LVN staffing below, and 54% have CNA staffing below the 
expected levels (data not shown).47


The minimum expected staffing based on acuity should 
be higher than the recommended minimums. However, the 
average expected CNA staffing level of 2.43 hprd is well 
below the CMS study that recommended a minimum staffing 
level of 2.8 hours. This occurred because the CMS staff time 
studies used for the five-star system were based on the usual 
staffing reported in a selected sample home without assurance 
that the care actually met the quality standards.53 A more 
recent time study (called STRIVE) had the same weakness 
and did not include nursing management time. Because resi-
dent acuity has increased over time,46 CMS needs to update 
its staffing time studies for different levels of acuity with the 
assurance that resident care actually meets acceptable quality 


Table 1. Nursing hours per resident day reported in all U.S. nursing homes in 2014 compared to recommended minimum staffing levels and 
expected staffing levels.


TOTAL NUMBER OF NURSING HOMES 
(15,391) AND PERCENTILES


RN HOURS PER 
RESIDENT DAY 


LVN/LPN HOURS 
PER RESIDENT DAY


CNA HOURS PER 
RESIDENT DAY


TOTAL NURSING HOURS 
PER RESIDENT DAY


90% N = 1,539 1.36 1.26 3.27 5.39


75% N = 3,848 0.98 1.02 2.80 4.55


Mean 1.00 0.90 2.64 4.54


Median N = 7,696 0.72 0.81 2.40 3.97


25% N = 3,848 0.53 0.60 2.08 3.53


10% N = 1,539 0.39 0.39 1.83 3.18


CMS study recommended  
minimum standard (2)


0.75 0.55 2.80 4.10


Average CMS expected staffing based 
on resident acuity (3)


1.08 0.66 2.43 4.17


Notes: (1) CMS Casper Nursing Home Staffing Data (2014). (2) USCMS. (2001). (3) Abt Associates (2015).
Abbreviations: RN, registered nurses; LVN/LPN, licensed vocational or licensed practical nurse; CNA, certified nursing assistants. 
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standards. New time studies should be used to develop an 
improved methodology for calculating expected nurse staffing 
levels based on acuity.


Part II: Barriers to Staffing Reform
Given the existing knowledge about the importance of nurse 
staffing to nursing home quality and the low staffing levels in 
many nursing homes, why has the U.S. not made more prog-
ress in improving staffing levels and nursing home quality? 
Perhaps Binstock’s argument that the U.S.’s ideological shift 
to neoliberalism beginning in the late 1970s (that portrays 
old-age benefits as burdensome and focuses on free market 
policies) can explain the unwillingness to enact stronger regu-
latory and staffing requirements.54 Many economic, political, 
public policy, and sociological theories could help understand 
the failure to adopt staffing reform. While it is beyond the 
scope of this commentary to discuss the theoretical issues, 
some barriers are discussed below.


Economic issues. Since the passage of the U.S. 1987 
Nursing Home Reform Act, the primary policy focus has been 
on controlling health expenditures including nursing home 
costs, and increased staffing standards appear to conflict with 
cost controls. To control costs, the U.S. Congress adopted 
Medicare (for aged and disabled) prospective payment rates 
for nursing homes in 1997. These rates have been higher than 
the cost of providing care, and Medicare profit margins have 
been extremely high for many years (ranging from 10% to 21% 
annually between 2000 and 2014 and over 13% in 2014).21 
Total profit margins are lower when all payer revenues are 
considered, and Medicare appears to be cross-subsidizing the 
low state Medicaid rates.21,55


Medicare does not conduct financial audits and has no 
limits on administrative costs and profits, which are often 
hidden in public reports.21,56,57 The Medicare payment sys-
tem, which pays higher rates for higher resident acuity, gives 
the facilities incentives to upcode resident acuity, especially 
because CMS did not audit resident assessments for accuracy, 
which CMS plans to implement in the future.2 Prospective 
payment also allows the facilities to keep staffing levels low 
because their payment rates are not directly tied to nurse staff-
ing levels.


The U.S. Congress has given state Medicaid programs (for 
low-income populations) wide discretion in setting nursing 
home payment rates, which have been lower than Medicare 
rates and vary by state. Studies show a positive relationship 
between higher Medicaid funding, increased staffing,58 and 
higher quality.59 Nevertheless, state Medicaid programs have 
financial incentives to keep payment rates low, which can have 
a negative impact on staffing levels, especially in facilities 
with high proportions of Medicaid residents. State Medicaid 
reimbursement methods have been found to be overly com-
plex and burdensome and have failed to achieve policy goals 
of improving quality.60 Moreover, there are incentives for 
cost-shifting between Medicare and Medicaid fee-for-service 


policies, which both focus on overall cost controls rather than 
quality outcomes.61


Under current federal and state payment systems, nursing 
homes are able to make choices on how to allocate their 
resources with few regulatory restrictions. In 2010, California 
nursing homes spent only 36% of total revenues (including 
Medicare and Medicaid) on staffing and over 20% on admin-
istration and profits.56,57


About 70% of U.S. nursing homes are for-profit facili-
ties with an orientation to maximizing profits for owners and 
shareholders.13 The profit incentive has been shown to be 
directly related to low staffing. For-profit nursing homes and 
for-profit chains operate with lower staffing and more quality 
deficiencies (violations) compared with nonprofit facilities.62–64 
Facilities with the highest profit margins have been found to 
have the poorest quality.65


Recognizing nursing home quality problems, the U.S. 
Affordable Care Act (ACA) in 2010 focused efforts on market-
based strategies rather than on regulatory requirements such 
as staffing standards. These efforts included increasing public 
disclosure of ownership and expenditures, public reporting 
using Medicare Nursing Home Compare, quality improve-
ment programs, and pay-for-performance programs.3 Nurse 
staffing levels were incorporated as incentives into the public 
reporting system and the nursing home pay-for-performance 
demonstration.


Recently, nursing home pay-for-performance demonstra-
tions were established in eight states with incentives tied to 
fewer deficiencies and higher staffing levels. Unfortunately, 
these Medicaid demonstrations failed to consistently achieve 
quality improvements and increase staffing levels in nursing 
homes, possibly because the incentive bonuses were too low.66 
This suggests that regulatory requirements may have more 
impact on staffing than market-based policies.


Regulatory enforcement. The CMS is the federal agency 
responsible for setting federal nursing home standards and for 
regulatory oversight. CMS contracts with state agencies to 
carry out the federal guidelines for surveys, complaint inves-
tigations, and enforcement compliance. Numerous investi-
gations by governmental and Congressional agencies have 
found that U.S. nursing home violations are underidentified, 
and serious violations are underrated by state surveyors, while 
enforcement varies widely across and within states.5–9 Often 
facilities are not given penalties for serious violations, or the 
penalties are so minimal that enforcement does not result in 
compliance.5–9,67 Moreover, nursing homes are seldom termi-
nated from the Medicare/Medicaid programs as a result of 
violations. State political leadership has been found to be a 
factor influencing the stringency of nursing home oversight, 
where more liberal leadership is associated with stronger 
regulation and conservative leadership with less regulation.68 
A number of government reports have urged CMS to improve 
its regulatory oversight and the consistency of enforcement 
across and within states.5–9
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Within the U.S. regulatory environment, the enforcement 
of current staffing requirements has been weak. Deficiencies 
for low or inadequate staffing levels are rarely issued by state 
inspectors, and CMS does not have the guidelines for penal-
ties for staffing violations.68,69 When the state agencies adopt 
stronger enforcement programs, the results show improve-
ment in staffing and quality of care.19,42 To have a stronger 
deterrent effect, CMS regulations would need to specify pen-
alties for inadequate staffing levels, such as imposing auto-
matic fines and holds on admissions until acceptable staffing 
levels are reached. New approaches are needed to make the 
enforcement of existing staffing standards more effective in 
improving staffing and quality.


Political influences. Political conflict has been a major 
factor preventing the adoption of higher staffing standards 
in the U.S. The U.S. nursing home industry has consistently 
opposed regulatory requirements and supported higher reim-
bursement rate policies and payment incentive programs to 
improve nursing home quality.70 In contrast, U.S. consumer 
advocacy groups have advocated for higher staffing require-
ments and more aggressive regulatory enforcement to improve 
quality.70 Political ideologies are sharply divided between con-
servative and liberal politicians, where conservatives tend to 
strongly oppose regulatory approaches in contrast to liberal 
views that tend to support government interventions in the 
marketplace.70 The role of ideology and partisanship in an era 
of divided government can preclude reaching political consen-
sus on nursing home policies.


Nursing homes, similar to other health-care industries, 
attempt to influence public policies through campaign con-
tributions, association lobbying, and educational activities. 
Between 2006 and 2009, the health sector contributed 
$1.7 billion in lobbying the U.S. Congress and federal agen-
cies.71 The health industry (including nursing homes) contri-
butions were $5 billion from 1990 to 2008.72 In 2013–2014, 
the American Health Care Association (AHCA) representing 
nursing homes was one of the top 16 health contributors to 
federal campaigns.73 These contributions do not include those 
made by individual nursing home owners, association lobby-
ing, and industry educational activities.


State campaign contributions in the U.S. have also 
involved the nursing home industry. The Kentucky nursing 
home industry gave $1.8 million to Kentucky federal and 
state politicians over the past decade while lobbying against 
bills requiring them to hire more employees, increasing fines 
for violations, and prosecuting elder abuse.74 Nursing home 
industry campaign contributions were recently documented in 
Arkansas for appellate court races75 and in Louisiana cam-
paign races for state policy makers.76


The revolving door of policymakers has been another 
long-standing concern, where health policymakers at the fed-
eral and state levels leave government to take jobs as lobbyists, 
consultants, and strategists. Government often hires health 
industry managers into high-level government positions,73 


and these managers may have pro-industry and antiregulatory 
perspectives and policies. Revolving doors between nursing 
home companies/associations and government may occur at 
the federal and state levels, and this may explain why public 
officials and providers have been found to hold similar views 
supporting market-incentive programs rather than regulatory 
approaches.70


The imbalance of power between the nursing home 
industry and consumer advocates has prevented the establish-
ment of higher federal staffing standards. The AHCA often 
hires leading politicians into leadership roles and has a large 
staff in Washington, D.C., known for its effective lobbying 
campaigns. The reliance of members of Congress on lobbyists 
and special interest groups has been well documented.77


Although there has been a large growth in old-age inter-
est groups in the U.S., the effectiveness of their advocacy has 
been questionable54 and very few of these advocacy groups 
focus on nursing home issues. Consumer organizations that do 
advocate for nursing home issues have faced a constant finan-
cial struggle to survive. Although consumer advocates were 
able to obtain more disclosure requirements for nursing home 
ownership and expenditures, payroll reporting of staffing, and 
staff criminal background checks in the ACA of 2010,3 they 
have not been able to overcome the strong industry opposition 
to higher staffing standards.


Conclusion
Low staffing levels and poor quality of care continue to be 
problems in a significant number of U.S. nursing homes, 
despite the overall staffing improvements in many homes. The 
problems of low nursing home staffing have also been found 
in other countries such as the Canada and England.22,23 Com-
pelling evidence supports the need for higher U.S. minimum 
nurse staffing standards, adjusted for resident acuity, to ensure 
adequate quality of nursing home care as a necessary precon-
dition for making other quality improvements such as in lead-
ership, management, and training. Economic, regulatory, and 
political solutions are needed to ensure that all nursing homes 
provide safe and high quality of care. Researchers should not 
only take up the challenge of studying barriers to reform but 
also studying new regulatory, payment, and accountability 
strategies to improve nursing home staffing and quality.
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Abstract


In the United States, 1.4 million nursing home residents have been severely impacted by the COVID-19 pandemic with at least


25,923 resident and 449 staff deaths reported from the virus by June 1, 2020. The majority of residents have chronic illnesses and


conditions and are vulnerable to infections and many share rooms and have congregate meals. There was evidence of inadequate


registered nurse (RN) staffing levels and infection control procedures in many nursing homes prior to the outbreak of the virus.


The aim of this study was to examine the relationship of nurse staffing in California nursing homes and compare homes with and


without COVID-19 residents. Study data were from both the California and Los Angeles Departments of Public Health and as


well as news organizations on nursing homes reporting COVID-19 infections between March and May 4, 2020. Results indicate


that nursing homes with total RN staffing levels under the recommended minimum standard (0.75 hours per resident day) had a


two times greater probability of having COVID-19 resident infections. Nursing homes with lower Medicare five-star ratings on


total nurse and RN staffing levels (adjusted for acuity), higher total health deficiencies, and more beds had a higher probability of


having COVID-19 residents. Nursing homes with low RN and total staffing levels appear to leave residents vulnerable to COVID-


19 infections. Establishing minimum staffing standards at the federal and state levels could prevent this in the future.


Keywords


COVID-19, nurse staffing, nursing homes


The coronavirus pandemic has swept through U.S. nurs-


ing homes resulting in at least 25,923 resident and 449


staff deaths with 80% of nursing homes reporting by


June 1, 2020 (Centers for Medicare & Medicaid


Services, [CMS], 2020c). The country’s 1.4 million nurs-


ing home residents living in 15,600 nursing homes are a


highly vulnerable population (CMS, 2016). Most of the


residents are older than 65 years (85%) and over 40%


are aged 85 and older. The majority of residents have


many chronic illnesses and conditions and over 60%


need assistance with four or more activities of daily


living and/or have cognitive impairments (CMS, 2016).


These residents are vulnerable to infections particularly


because many share rooms with two or more residents


and have congregate meals.
The Centers for Disease Control and Prevention


(CDCP, 2020) analyzed the first COVID-19 outbreak


in a nursing home in King County Washington where


the virus initially spread rapidly to 129 residents, staff,


and visitors and the facility eventually had 40 deaths


(Sacchetti & Swaine, 2020). The report found several


factors that contributed to the spread of the infection


including failure to report a respiratory disease out-


break, staff members who worked while symptomatic


and in more than one facility, inadequate familiarity


and adherence to standard infection control practices,


inadequate supplies of personal protective equipment
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(PPE) and hand sanitizers, delayed recognition of the
virus based on signs and symptoms, and failure to
hold consistent and effective quality assurance perfor-
mance improvement meetings that could have identified
issues earlier.


As the COVID-19 pandemic has spread rapidly
throughout nursing homes, two major factors have
been described by the news media as contributing to
large numbers of cases. One is the inadequate staffing
levels in many nursing homes prior to the outbreak of
the virus (Charbria & Gomez, 2020; Goldstein, Silver-
Greenberg & Gebeloff, 2020; Mathews et al., 2020; Rau
& Almendrala, 2020). The second is previous violations
of infection control regulations; in fact, as many as 40%
of nursing homes with COVID-19-positive residents had
been previously cited for infection-control infractions
(Cenziper et al., 2020; Rau, 2020). This was recently
confirmed by the General Accountability Office, that
found infection control is the most common type
of nursing home deficiency (U.S. Government
Accountability Office [U.S. GAO], 2020).


The aim of this study is to determine whether nurse
staffing in nursing homes was related to reports of
COVID-19 nursing home residents in the early months
of the pandemic. The study compared nurse staffing in
California nursing homes with and without residents
with COVID-19 infections. In addition, the study exam-
ined the relationship of nurse staffing to nursing home
infection control deficiencies, total health deficiencies,
bed size, and ownership.


Background


Infections


Among U.S. nursing home residents, infections are con-
sidered to be the leading cause of morbidity and mortal-
ity. Research studies have estimated 1.6 to 3.8 million
infections in U.S. long-term care facilities per year (3–7
infections per 1,000 residents; Jackson et al., 1992; Lee
et al., 1992; Richards, 2002; K. B. Stevenson, 1999;
Strausbaugh & Joseph, 2000). Common infections
include urinary tract, pneumonia, influenza, enteric ill-
nesses, skin and soft tissue infections, and conjunctivitis.
The cost of treatments and hospitalizations for nursing
home infections is high, and infections often result in
decreased quality of life, pain, and deaths that are esti-
mated to be as high as 380,000 per year (Richards, 2002).


When the CMS updated its Conditions of
Participation regulations in 2016 (U.S. Department of
Health and Human Services, Centers for Medicare &
Medicaid Services, 2016) and its survey and certification
procedures (CMS, 2017a), the requirements for infection
control were increased. The law requires each nursing
home to establish and maintain an infection control


program designed to provide a safe, sanitary, and com-
fortable environment in which residents reside and to
help prevent the development and transmission of dis-
ease and infection. Facilities must have “a system for
preventing, identifying, reporting, investigating, and
controlling infections and communicable diseases for
all residents, staff, volunteers, visitors, and other indi-
viduals . . . following accepted national standards.” In
addition, facilities must develop written policies and pro-
cedures and implement a system for documenting inci-
dents and corrective actions and facilities must employee
a part-time infection preventionist.


CMS is responsible for overseeing the survey and cer-
tification process for U.S. nursing homes through regu-
lar surveys (every 9–15months) and complaint
investigations conducted by state agencies. During the
past 2 regular inspections, 63% of U.S. nursing homes
received deficiencies for one or more violations of CMS
infection control regulations (Rau, 2020). Violations
were more common at homes with fewer nurses and
aides than at facilities with higher staffing levels. The
U.S. GAO (2020) reported that 82% of U.S. nursing
homes had an infection prevention and control deficien-
cy between 2013 and 2017. These failings included not
using proper hand washing and isolation procedures and
not using masks and other PPE to control the spread of
infections. Poor infection control practices are expected
to make nursing homes more susceptible to COVID-19
infection.


At the beginning of the pandemic, new federal infec-
tion control directives for nursing homes were modified
and enhanced to address COVID-19 infections including
the use of PPE, sanitation measures, screening staff, can-
celling nonessential group activities, and limiting visitors
(CDCP, 2020; CMS, 2020a, 2020b). Various profession-
al groups have also made efforts to assist nursing homes
in following CDCP care guidelines for COVID-19 cases
by recommending ways to manage outbreaks, clinical
diagnosis, and management of COVID-19 in older
patients, as well as ways to improve communication
and coordination with hospitals and emergency care
providers (Bakerjian, 2020; Gaur et al., 2020; Levine
et al., 2020).


Nurse Staffing


Infection control regulations are the responsibility of
nursing staff in nursing homes. Nursing homes must
meet federal regulations to ensure they have sufficient
nursing staff with the appropriate competencies and
skills to provide nursing and related services. Nursing
homes must assure resident safety and that residents
attain or maintain the highest practicable level of phys-
ical, mental, and psychosocial well-being. Nurse staffing
levels must be based on the care needs of residents using
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individual resident assessments and plans of care (see
CMS, 2017a; U.S. Department of Health and Human
Services, Centers for Medicare & Medicaid Services,
2016).


Although minimum staffing levels are not directly
specified, each facility must have sufficient numbers of
registered nurse (RNs), licensed vocational and practical
nurses (LVNs/LPNs), and certified nursing assistants
(CNAs) on a 24-hour basis to provide nursing care to
all residents including a charge nurse on each shift, an
RN for at least 8 consecutive hours a day, 7 days a week,
and a designated RN to serve as the director of nursing
on a full-time basis, unless the facility has a CMS waiver
(CMS, 2016). Nursing homes are required to submit
payroll-based journal (PBJ) data to CMS detailing the
actual number of hours by the type of nursing staff on a
daily basis (CMS, 2017b).


Many research studies have found that higher nurse
staffing improves both the process and outcome meas-
ures of nursing home quality. The impact of RNs is
particularly positive, but total nursing staff (including
LVNs/LPNs and CNAs) are basic to the provision of
good care. Higher RN staffing levels are associated with
better resident care quality in terms of fewer pressure
ulcers; lower restraint use; decreased infections; lower
pain; improved activities of daily living (ADL) indepen-
dence; less weight loss, dehydration, and insufficient
morning care; less improper and overuse of antipsy-
chotics; and lower mortality rates (Bostick et al., 2006;
Castle, 2008; Castle & Anderson, 2011; Dellefield et al.,
2015). Higher nurse staffing levels in nursing homes have
been found to reduce emergency room use and rehospi-
talizations (Grabowski et al., 2008; Spector et al., 2013).
Finally, higher nurse staffing levels are significantly
related to lower deficiencies (violations of federal regu-
lations) for poor quality issued by state surveyors (Castle
et al., 2011; Lin, 2014).


There is also a growing body of evidence on the neg-
ative impact of inadequate staffing levels on omissions in
nursing care. Missed or omitted care has been found to
be associated with adverse events including pressure
ulcers, medication errors, new infections, intravenous
fluids running dry or leaking, poor patient safety culture,
and patient falls (Dabney & Kalisch, 2015; Hessels et al.,
2019; Kalisch et al., 2011, 2014). A recent survey of RNs
in nursing homes found that 72% reported missing one
or more necessary care tasks on their last shift due to the
lack of time or resources (White & Aiken McHugh,
2019). Missed care was also found to be related to
high levels of RNs burnout and job dissatisfaction.


Study Rationale and Hypotheses


Research suggests that the majority of U.S. nursing
homes do not provide sufficient staffing to meet the


basic quality standards. Over half of U.S. nursing


homes had lower RN, CNA, and total nurse staffing


levels than those recommended by experts and one quar-


ter of nursing homes had very low staffing (below 3.53


total nursing hours) in 2014 (Harrington et al., 2016).


Overall, 75% of nursing homes almost never met the


CMS expected RN staffing levels based on resident


acuity in the 2017 to 2018 period (Geng et al., 2019).


The study also found wide variability in staffing levels


within facilities with very low staffing on weekends and


holidays (Geng et al., 2019; Rau, 2018).
This study examined nursing hours per resident data


to determine whether the staffing levels were related to


nursing homes having COVID-19 residents during the


early period of the pandemic. It was hypothesized that


nursing homes with higher staffing hours per resident


day (hprd) will be less likely to have residents with


COVID-19.


Minimum Nurse Staffing Levels


In 2001, a CMS study identified minimum staffing levels


that prevented harm and jeopardy to residents. The


study found that the minimum staffing levels for long-


stay residents should be 0.75 RN hprd, 0.55 LVNs/LPNs


hprd, and 2.8 for CNA hprd, for a total of 4.1 nursing


hprd (CMS, 2001). These staffing recommendations


have been endorsed by organizations that have also sug-


gested that nursing homes should have 24-hour RN care


(American Nurses’ Association, 2014; Coalition of


Geriatric Nursing Organizations, 2013; Institute of


Medicine, 2004). An expert panel recommended even


higher staffing standards (a total of 4.55 hprd) to


improve the quality of nursing home care, along


with increased in staffing for higher resident acuity


(Harrington et al., 2000).
California, such as a number of states, has established


its own minimum staffing requirements for nursing


homes. California law requires all nursing homes to pro-


vide at least 3.5 nursing hprd, although some waivers are


allowed (California Health & Safety Code §1276.5.).


California and most state minimum staffing standards


are well below the levels recommended by researchers


and experts to meet the needs of each resident


(Harrington et al., In Press). A 2017 report on


California nursing home staffing showed that almost


three quarters of the nursing homes in California were


below the CMS recommended minimum standard for


total nursing hours of 4.1 hprd, RN staffing level of


0.75 hprd, and CNA staffing level of 2.8 hprd (Ross &


Harrington, 2017). Twenty-five percent of California


nursing homes had dangerously low staffing, that is,


staffing for these facilities was within the lowest quartile


of total staffing (less than 3.50 hprd).
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Support for the need for minimum staffing standards
has been shown in other research studies including an
observational study (Schnelle et al., 2004) and a simula-
tion model for CNA staffing that showed the need
to adjust staffing upward for higher acuity residents


(ranging from 2.8 to 3.6 hprd; Schnelle et al., 2016;
Simmons & Schnelle, 2004). Thus, this study hypothe-
sized that nursing homes with less than 0.75 RN hprd
and less than 4.1 total nursing hprd (RNs, LVNs/LPNs,
and CNA) were more likely to have residents with
COVID-19.


CMS Nurse Staffing Ratings for Medicare five-Star
Nursing Home Compare Website


CMS’s five-star Medicare Nursing Home Compare
rating system developed a method to adjust reported
nurse staffing levels for the case-mix of residents in


each nursing home based on its Resource Utilization
Group (RUG) acuity scores (CMS, 2019a, 2019b). The
CMS website created two ratings based on two quarterly
case-mix adjusted measures: (a) total nursing hprd
(RNþLPNþ nurse aide hours) and (b) RN hprd,
using reported staffing hours from the CMS PBJ
system. Total nursing and RN hours were calculated
by multiplying nursing times by the number of residents
in each RUG-IV. Aggregate total staffing and RN hours


are summed across all the days using the RUG-IV
groups as the numerator with the total number of resi-
dent days as the denominator (CMS, 2019a, 2019b). The
resulting information is then published as separate rat-
ings for the website that take into account resident case-
mix. This study’s hypothesis was that nursing homes
with higher star ratings for RNs and for total nursing
staff on CMS five-star Medicare Nursing Home


Compare website are less likely to have residents with
COVID-19.


Other Selected Factors


For this study, four key variables were considered as
potential contributors to whether a nursing home had


COVID-19 residents. The total number of health defi-
ciencies in the past year is considered the key indicator
on the Nursing Home Compare website because these
are based on state surveyor observations, interviews,
record reviews, and other data used to evaluate compli-
ance with all federal health regulatory requirements.
Infection control violations, one component of total
health deficiencies identified by state surveyors, could
be relevant to COVID-19 infection (U.S. GAO, 2020).


The number of beds were expected to be related to infec-
tion outbreaks because facilities with more beds will
have higher exposure among staff and residents.
Finally, for-profit ownership (compared with nonprofit


and government owners) has been found, in previous
studies, to be related to lower staffing levels and there-
fore may be a factor in exposure to COVID-19
(Grabowski et al., 2013; Harrington et al., 2012).


Methodology


The study included licensed and Medicare�Medicaid-
certified nursing homes in California (excluding assisted
living and residential care facilities). The study identified
nursing homes that had reported COVID-19 infections
in staff and/or residents between March 15 and May 4,
2020. This study relied on three data sources to identify
nursing homes that had COVID-19: (a) the LA County
Department of Public Health reports of April 15, April
21, and May 4, 2020 and (b) California Department of
Public Health reports on April 17 and May 3, 2020; and
California nursing home outbreaks reported by news
organizations between March 15 and May 4, 2020.
News reports were reviewed because at least one nursing
home with a large outbreak, that evacuated its residents
in March, was not included on the state list. By using
overlapping source information, we increased the prob-
ability that all facilities with outbreaks were included in
the listing.


By combining these data sources, the authors identi-
fied a total of 272 California nursing homes that
reported residents (along with some staff) with
COVID-19 infections. The 102 California nursing
homes that reported COVID-19-positive staff but no
residents with COVID-19 were excluded from the
study. The facilities that had COVID-19-positive staff
only were excluded and examined separately because
they may have been able to prevent the spread to resi-
dents. Thus, the study included a total of 819 nursing
homes that did not report residents with COVID-19 and
272 nursing homes reporting one or more COVID-19
residents, for a total of 1,091 certified nursing homes
in the study. It is possible that the reports of COVID-
19 residents may not have been entirely accurate or com-
plete because of limited testing of staff and residents
during the study period as well as the reliance on facility
self-reporting to Los Angeles county and the California
Department of Public Health. No names of individual
residents or staff were reported.


For the study, secondary data from CMS data (www.
data.medicare.gov) were used. These included RN and
total nurse staffing data in hprd, the CMS five-star
rating for RNs and for total staffing, total health defi-
ciencies, infection control deficiencies (yes¼ 1), number
of licensed beds, and ownership data (for profit¼ 1, non-
profit and government¼ 0) were obtained. The CMS
staffing data were from PBJ reports for the third quarter
of 2019 (the most recent available at the time of the
analysis) and the remaining CMS data were reported
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on the Medicare Nursing Home Compare March 31,


2020 database.


Analyses


We conducted bivariate, correlation, and logistic regres-


sion analyses using IBM SPSS Statistics software for


MAC, Version 26 (IBM Corp., Armonk, NY). The


bivariate analyses compared the nursing homes with


COVID-19 residents to nursing homes reporting no


COVID-19 residents. For those measures that were


binary, we conducted Pearson Chi-square tests for


dichotomous measures (i.e., met the staffing standard,


for profit, and infection control deficiencies) and analysis


of variance (ANOVA) on the measures that were con-


tinuous (i.e., nursing hprd, CMS total nurse staffing and


RN ratings, number of deficiencies in the most recent


year, and number of beds). To explore potential multi-


collinearity issues among the predictor variables, we


conducted Pearson correlational analyses of staffing


measures with infection control and total health deficien-


cies from the most recent year, bed size, and for-profit


ownership (compared with nonprofit and government


facilities).
The results of the bivariate and correlational analyses


guided our inclusion of predictor variables into the logis-


tic regression models. That is, if a variable was signifi-


cant in the bivariate analysis it was included in the


model. The three independent measures selected


(health deficiencies, number of beds, and ownership)


were found to be associated with staffing measures.


While the infection control deficiencies measure was


also associated with staffing and facilities having


COVID-19 residents, the total deficiencies were a more


robust measure of quality and therefore was used in the


regressions. In the bivariate analyses, RN hours and


total nursing hprd were not as strong as the other four


staffing measures so they were not included in the final


regressions.
Four logistic regressions analyses were performed to


ascertain the effects of staffing, health deficiencies,


number of beds, and ownership (for-profit ownership


vs. nonprofit/government) on the likelihood that a facil-


ity would have COVID-19 residents compared with


those without COVID-19 residents. Each regression


model examined the effect of four staffing measures sep-


arately because of the overlap in the staffing measures—


CMS five-star Staffing Rating, CMS five-star RN


Staffing Rating, Total Staffing greater or less than 4.1


hprd, and RN Staffing greater or less than 0.75 hprd—


while keeping the three other independent variables


constant.


Results


Table 1 shows the results of the bivariate analyses.
Almost 80% of California nursing homes did not meet
the recommended RN staffing levels (0.75 hprd) and
55% did not meet the minimum recommended total
nursing standard (4.1 hprd). A larger proportion of
nursing homes with COVID-19 residents had total RN
staffing levels under the recommended minimum of 0.75
hprd and had total nurse staffing under the recom-
mended level of 4.1 hprd. A higher proportion of nursing
homes with COVID-19 residents had one or more defi-
ciencies for infection control violations. It should be
noted that 64% of all facilities had one or more infection
control violations in the most recent survey period. A
higher proportion of nursing homes with COVID-19
residents were for-profit owners.


Table 1 also shows a higher proportion of nursing
homes with COVID-19 residents had lower RN hprd
and lower total nursing hprd. In addition, a higher pro-
portion of facilities with COVID-19 residents had lower
CMS Medicare five-star total staffing and lower RN
ratings as hypothesized. Facilities with COVID-19 resi-
dents also had more deficiencies and were larger in size
than facilities without COVID-19.


Table 2 shows the Pearson correlations among the
staffing measures on four staffing variables with selected
nursing home characteristics. These correlations ranged
from weak (r< .1–.3) to medium (r< .3–<.4). RN and
total nurse staffing levels (hprd) were negatively related
to having any infection control deficiencies, total health
deficiencies, the number of beds, and for-profit owner-
ship. Facilities that had higher CMS five-star total staff-
ing or RN ratings had fewer infection control
deficiencies, lower total health deficiencies, and were
less likely to be for profit, but the number of beds was
not significant. The relationship between the staffing
measures and total deficiencies were stronger than for
the infection control measure.


Table 3 shows the logistic regression results of four
staffing models to evaluate the effects of staffing, health
deficiencies, number of beds, and ownership on the
probability of whether a facility had COVID-19 resi-
dents. Model 1 shows that the odds of nursing homes
with COVID-19 having low RN hours (less than 0.75
hprd) was two times greater than nursing homes without
COVID-19 residents. While COVID-19 nursing homes
had higher odds of having health deficiencies and a
larger number of beds, the impact of these variables
was less than if a nursing home had low RN hours.


Model 2 shows that nursing homes with COVID-19
residents were not more likely to have total staffing
below the 4.1 hprd standard than nursing homes without
COVID-19 residents when controlling for total health
deficiencies and bed size which were significant.
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Models 3 and 4 show that lower CMS five-star total


staffing ratings (Model 3) and lower RN ratings


(Model 4; both adjusted for resident acuity), higher


numbers of health deficiencies, and a greater number


of beds increased the likelihood that nursing homes


would have COVID-19 residents. Separate logistic


regressions that substituted infection control violations


for total health deficiencies showed similar findings to


those for total health deficiencies ( table not shown).
Since nursing homes located in areas with higher


COVID-19 positive infection rates in the general popu-


lation would be more likely to have staff or residents


exposed to COVID-19, we conducted a separate analysis


of nursing homes located in Los Angeles county which


had the highest number of cases (341 per 100,000 popu-


lation on May 13, 2020) of any California county (Los


Angeles Times Staff, 2020). In the county, 163 (48.5%)


nursing homes reported COVID-19 residents and 173


reported no COVID-19 residents. The logistic regression


analysis showed similar patterns where RN hours below


0.75 hprd and total nursing hours below 4.1 hprd were


significantly related to increased probability of nursing


homes having COVID-19 residents. The CMS five-star


staffing and RN ratings were not significant variables in


the models (no tables shown).
We also did a separate ANOVA analysis that com-


bined the 102 nursing homes reporting COVID-19 staff


only as well as the 272 nursing homes with COVID-19


residents. These analyses found that a significantly


higher proportion of facilities with COVID-19 had a


lower RN hprd per resident day, lower nurse staffing


ratings, and lower RN staffing ratings, although the rela-


tionships were not as strong as the ANOVAs for nursing


homes with only COVID-19 residents.


Table 1. Bivariate Analyses for California Nursing Homes With and Without COVID-19.


Independent variables


Nursing homes with


COVID-19


residents (N¼ 272)


Nursing homes without


COVID-19


residents (N ¼ 819)


Total nursing homes


(N ¼ 1,091)


Pearson


chi-square


n Percent n Percent n Percent


Total RN Staffing


Under 0.75 RN hprd 236 89.1 587 76.2 823 79.5 19.903***


0.75 RN hprd or higher 29 10.9 183 23.8 212 20.5


1,035


Total nurse staffing


Under 4.1 hprd 166 62.60 401 52.1 567 54.8 8.881*


4.10 hprd or higher 99 37.4 369 47.9 468 45.2


1,035


Any infection control


Deficiencies 194 71.3 504 61.5 698 64.0 8.483*


No deficiencies 78 28.7 315 38.5 393 36.0


– – – – 1,091


Ownership


For profit 245 90.1 675 82.4 920 84.3 9.055**


Nonprofit/government 27 9.9 144 17.6 171 15.7


1,091


Nursing homes with


COVID-19


residents (N¼ 272)


Nursing homes without


COVID-19


residents (N¼ 819)


Total nursing homes


(N¼ 1,091) ANOVA


Mean Mean Mean


n (SD) n (SD) n (SD) F


RN staffing hprd 265 0.56 (0.52) 770 0.66 (0.64) 1035 0.64 (0.61) 5.788*


Total nurse staffing hprd 265 4.20 (0.94) 770 4.39 (1.20) 1035 4.34 (1.14) 5.409*


CMS medicare-five-star nurse staffing rating 263 2.69 (0.95) 771 2.95 (1.10) 1034 2.88 (1.07) 11.681***


CMS medicare five-star RN staffing rating 263 2.30 (1.05) 771 2.61 (1.20) 1034 2.53 (1.17) 14.522***


Number of health deficiencies 271 15.4 (8.1) 814 12.4 (8.0) 1,085 13.1 (8.1) 29.175***


Number of beds 272 118.1 (70.5) 819 92.4 (48.8) 1,091 98.8 (56.1) 44.650***


Note. ANOVA ¼ analysis of variance; CMS ¼ Centers for Medicare & Medicaid Services; hprd ¼ hours per resident day; RN ¼ registered nurse.


*p< .05. **p< .01. ***p< .001.
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Discussion


This study was designed to examine the effects of staffing
on nursing homes that had COVID-19-positive residents
in California in the early period of the pandemic (prior
to May 4, 2020). The odds that nursing homes with


COVID-19 residents had low RN hours (less than 0.75
hprd) was two times greater than nursing homes without
COVID-19 residents. Nursing homes with COVID-19
residents were significantly associated with lower CMS
nurse staffing and RN ratings than nursing homes


Table 2. Pearson Correlations for Staffing Measures and Selected Characteristics of California Nursing Homes.


Nursing home measures


RN staffing


hprd


Total nurse


staffing hprd


CMS medicare five-star


RN staffing rating


CMS medicare-five-star


nurse staffing rating


Any infection control deficiencies �.076** �.093** �.121** �.112**


Total health deficiencies �.218** �.222** �.236** �.233**


Number of beds �.207** �.237** �.047 �.045


For profit �.375** �.371** �.331** �.322**


Note. CMS¼Centers for Medicare & Medicaid Services; hprd¼ hours per resident day; RN¼ registered nurse.


**Correlation is significant at the 0.01 level (2-tailed).


Table 3. Logistic Regression Models of Staffing, Quality of Care, Beds, and Ownership in Facilities With COVID-19 Residents.


Model 1 Model 2


RN staffing on nursing homes with COVID residents Total staffing on nursing homes with COVID residents


B/SE Odds ratio 95% CI B/SE Odds ratio 95% CI


RN staffing less


than 0.75 hprda
0.735**


(0.234)


2.086 [1.318, 3.301] Total staffing less


than 4.1 hprdc
0.238


(0.157)


1.269 [0.932, 1.728]


Total health deficiencies 0.020*


(0.009)


1.021 [1.002, 1.040] Total health deficiencies 0.022*


(0.009)


1.022 [1.004, 1.041]


Total beds 0.007***


(0.001)


1.007 [1.004, 1.010] Total beds 0.007***


(0.001)


1.007 [1.004, 1.010]


For profitb 0.208


(0.250)


1.231 [.753, 2.010] For profitb 0.343


(0.249)


1.409 [0.864 �2.296]


Constant �2.862***


(0.301)


0.057 Constant �2.546***


(0.273)


0.078


Model 3 Model 4


CMS medicare five-star staffing rating on


nursing homes with COVID residents


CMS medicare five-star RN staffing rating on nursing


homes with COVID residents


Medicare five-star


nurse staffing rating


�0.185*


(0.077)


0.831 [0.715, 0.966] Medicare five-star RN


staffing rating


�0.202**


(0.072)


0.817 [0.710, 0.941]


Total health deficiencies 0.020*


�0.01


1.020 [1.001, 1.040] Total health deficiencies 0.020*


(0.010)


1.020 [1.001, 1.039]


Total beds 0.007***


(0.001)


1.007 [1.004, 1.010] Total beds 0.007***


(0.001)


1.007 [1.004, 1.010]


For profitb �0.318


(0.246)


1.374 [0.848, 2.226] For profitb �0.289


(0.247)


1.335 [0.823, 2.165]


Constant �1.864***


(0.382)


0.155 Constant �1.861***


(0.355)


0.156


Note. CMS¼Centers for Medicare & Medicaid Services; hprd¼ hours per resident day; RN¼ registered nurse.
aRN staffing equal to or greater than 0.75 hprd is the reference group.
bNonprofit and government homes is the reference group.
cTotal staffing equal to or greater than 4.1 hprd is the reference group.


*p< .05. **p< .01. ***p< . 001.
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without COVID-19 residents. While low total nurse
staffing hours (below 4.1 hprd) was associated with
having COVID-19-positive residents on the unadjusted
ANOVA test, the logistic regression model that took
into consideration the effects of health deficiencies, bed
size, and ownership, the total nurse staffing hours
became nonsignificant.


Nursing homes are required by federal law to meet
the needs of their residents and to maintain the highest
practicable level of well-being and this requires adjusting
staffing to meet the acuity levels of residents. The study
found that about 80% of California nursing homes did
not meet the minimum RN standards (0.75 RN or higher
hprd) and 55% did not meet the total nursing standards
(4.1 hprd) that were first identified almost 20 years ago
(CMS, 2001) and reconfirmed in other studies (CMS,
2019a, 2019b; Schnelle et al., 2004, 2016). This study
suggests that California nursing homes that met the min-
imum staffing standards may have been able to prevent
or delay COVID-19 resident infections. Those nursing
homes without COVID-19 residents reported higher
total staffing and RN staffing ratings identified by
CMS’s Medicare Nursing Home Compare website,
after adjusting for resident acuity, than those with
COVID-19-positive residents.


Facilities that had lower RN and total staffing levels
were positively associated with infection control deficien-
cies, total health deficiencies, larger numbers of beds,
and being for profit. When these factors were included
in the logistic models, the most important predictors
were staffing, deficiencies, and greater number of beds.


The findings from this study are consistent with a
recent study of Connecticut nursing homes with
COVID-19 infections. The likelihood of having one or
more cases of COVID-19 infections was found to be
related to lower RN staffing minutes, having one to
three star facilities, and a high concentration of
Medicaid residents or racial/ethnic minorities (Li et al.,
In Press). Another recent study of nursing homes in
30 states found that larger facility size, urban location,
greater percentage of African American residents, non-
chain status, and states had an increased probability of
having COVID-19 cases (Abrams et al., 2020). The large
variations in state testing and reporting of COVID-19
and the evolving epidemiology of COVID-19 between
states, however, may complicate the ability to make
cross-state comparisons and explain differences in find-
ings in these studies.


Limitations of Current Analysis


The study was limited to only one state and may not
applicable to other states. On the other hand, staffing
levels in California nursing homes are similar to the
national statistics in that almost three quarters are


below the CMS recommended minimum standard for
RN staffing level of .75 hprd and the majority percent
had low total staffing levels (Geng et al., 2019;
Harrington et al., 2016). The identification of facilities
with and without COVID-19 was based largely on facil-
ity self reports with delays in the state collection of data
that could have resulted in both incomplete and inaccu-
rate data. The lack of wide-spread testing of nursing
home staff and residents during the period probably
resulted in an undercounting of facilities that had
COVID-19 staff and residents because the virus was
known to often be asymptomatic. Moreover, facilities
with COVID-19 residents may change from the early
to later phases of the pandemic.


While higher staffing levels, infection control, testing
of staff and residents, and the use of PPE may delay
initial onset of infection and contain its spread,
COVID-19 infections may not be entirely preventable.
If additional data were available on the number of tests
performed, the extent that PPE were available, whether
staff received emergency preparedness training to
address disasters and pandemics, and better data on
staff and resident infections and deaths, it would be
easier to study variations and draw better conclusions.


Another limitation was that the time periods from the
CMS five-star rating and the staffing values were from
the third quarter of 2019 and may have been different
from the ratings and staffing at the time of the COVID-
19 study period. That said, we anticipate if anything, the
staffing values at the beginning of the outbreak may
have declined because of reduced federal and state over-
sight, staffing shortages associated with a reluctance to
work and child care issues in the COVID-19 environ-
ment, and staff infections. If anything, the results may
be magnified in the same direction.


Implications for Policy


Previous studies have identified minimum levels of nurse
staffing that should be met to ensure the health and
safety of residents (CMS, 2001; Harrington et al.,
2016; Schnelle et al., 2004, 2016). Moreover, experts
have made strong recommendations that CMS and
states should adopt higher minimum staffing standards
(American Nurses’ Association, 2014; Coalition of
Geriatric Nursing Organizations, 2013; Harrington
et al., 2016). Inadequate nurse staffing levels have been
identified in most U.S. nursing homes prior to the pan-
demic (Geng et al., 2019; Harrington et al., 2017). The
negative consequences of inadequate staffing have been
identified in many research studies over the past 20
years, which includes infections that cause widespread
harm and death to nursing home residents. This study
shows that nursing homes with low RN and total
nurse staffing appear to leave residents vulnerable to
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COVID-19 infections. Establishing minimum staffing


standards at the federal and state levels could prevent


low RN and total staffing in nursing homes and improve


the quality of care.
Many studies by the General Accountability Office


(2007, 2009a, 2009b) and the Office of the Inspector


General (2014, 2019) have shown the on-going poor


quality of nursing home care and the ineffective fede-


ral/state enforcement system (Harrington et al., 2020).


Deficiencies for low or inadequate staffing levels are


rarely issued by state inspectors, and CMS does not


have guidelines for penalties for staffing violations


(Edelman, 2014). In 2018, almost all staffing deficiencies


(97%) were inaccurately categorized as not causing harm


and therefore few sanctions were issued (Edelman,


2019).
California has had a long history of poor regulatory


oversight. In 2014, the California Department of Public


Health had a backlog of about 10,000 nursing home


complaint investigations and incidents (California State


Auditor, 2014). In 2018 and 2020, the California State


Auditor (2018, 2020) found that the Department was


still not completing its required inspections and not pro-


viding effective state oversight of nursing homes result-


ing in substandard quality of care in some facilities.


Implications for Practice


In this study, we found about 84% of California nursing


homes were for profit compared with 70% of nursing


homes nationally (CMS, 2016). As we show in this


study, California for-profit nursing homes were associ-


ated with lower RN and total staffing hprd and lower


Medicare five-star total nursing and RN staffing ratings,


after adjusting for acuity. For-profit nursing homes were


also associated with more health deficiencies compared


with nonprofit and government facilities.
These findings on low staffing and quality in for-


profit nursing homes are consistent with previous studies


(Comondore et al., 2009; Harrington et al., 2012; D.


Stevenson et al., 2013). Moreover, facilities with the


highest profit margins have been found to have the poor-


est quality (O’Neill et al., 2003).
Nursing home owners, administrators, and directors


of nursing appear to generally substitute LVN/LPNs for


RNs in nursing homes as a way to control costs. RNs are


essential for conducting resident assessments, developing


care plans, providing and overseeing nursing care, and


ensuring adequate infection control in nursing homes.


This study demonstrates the need for nursing homes to


recognize that keeping RN staffing levels low can poten-


tially lead to serious negative consequences for quality of


care, such as during the outbreak of COVID-19.


Implications for Future Research


The study results also raise questions about staffing
levels and racial/ethnic disparities in nursing homes


with COVID-19 as recently shown (Abrams et al.,
2020; Li et al., In Press; Gebeloff et al., 2020).
Previous studies have identified that compared with
Whites, racial/ethnic minorities tend to be cared for in


nursing homes with limited clinical and financial resour-
ces, low nurse staffing levels, and a relatively high
number of care deficiency citations (Li, Harrington,
Mukamel, et al., 2015; Li, Harrington, Temkin-


Greener, et al., 2015).
Placing racial/ethnic minorities and those who are


dual eligible for Medicare and Medicaid in low-staffed
nursing homes can have negative consequences for resi-
dent outcomes. Residents who are dual eligible are more
likely to be discharged to nursing homes with low nurse-


to-patient ratios and are more likely to become long-stay
nursing home residents than Medicare-only beneficiaries
if treated in nursing homes with low nurse-to-patient
ratios (Rahman et al., 2014). Additional research
should examine the complex factors associated with


racial/ethnic minorities living in nursing homes with
COVID-19 infections such as low staffing and high
deficiencies.


Another research area is to examine the relationship
between the cumulative number of infections and deaths
with nurse staffing levels as was examined by Li et al. (In


Press). Moreover, it would be valuable to study the effect
of nursing home working conditions, health and sick
leave benefits, working in multiple facilities, hazard
pay, and other factors on nurses and other health care


workers and residents during the COVID-19 pandemic.


Implications for Hospital and Health Plan Networks


and Discharge Planning


Nursing homes with higher CMS Medicare five-star
Nursing Home Compare website ratings for RNs and
total nurse staffing hours (case-mix adjusted for resident
acuity) were less likely to have COVID-19-positive resi-


dents. While total health deficiencies and total beds were
also positive predictors of having COVID-19 residents,
the staffing measures, especially RN hours, were the
strongest predictors.


These findings give support to hospitals, health plans,
discharge planners, and case managers to use nursing


home rating systems to establish high-quality nursing
home networks and to help consumers chose high-
quality nursing homes for postacute care (Graham
et al., 2018; Harrington et al., 2017). The CMS
Nursing Home Compare website has been found to be


useful for consumers in making choices and resulted in
nursing homes improving their scores on certain quality
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measures (Werner et al., 2016). A clinical trial that used
a personalized version of Nursing Home Compare in
the hospital discharge planning process found greater
resident satisfaction, residents being more likely to go
to higher ranked nursing homes and traveling further
to nursing homes, and residents having shorter hospital
stays, when compared with the control group (Mukamel
et al., 2016).


More recently, a study found that discharge to higher
quality nursing homes led to significantly lower mortal-
ity, fewer days in the nursing home, fewer hospital read-
missions, and more days at home or with home health
care during the first 6 months post nursing home admis-
sion (Cornell et al., 2019). The research shows the impor-
tance of having well-staffed and safe nursing homes for
residents and their families.


Conclusion


Evidence supports the fact that low staffing contributed
to poor quality California nursing homes being more
vulnerable to the COVID-19 pandemic. We conclude
that health professionals, hospitals, and health plans
could identify nursing homes that are at risk for infec-
tions and other poor outcomes if they more frequently
used publicly available information about nursing home
staffing and the quality of care. This also leads to our
conclusion that to prevent, delay, and manage nursing
home infections such as has occurred during the current
COVID-19 pandemic, states, and CMS need to adopt
stronger minimum staffing requirements, particularly
to increase RN and total nurse staffing levels in all nurs-
ing homes. This would address the fundamental under-
lying problem of low staffing in many California and U.
S. nursing homes that jeopardizes the health and safety
of residents.
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International Council of Nurses Releases Uplifting Song for Nurses


The International Council for Nurses (ICN) recently released a new song recognizing the impact of nurses and
their dedication to the people who rely on their care and commitment. The song, titled “I am a Nurse,” is
available online to download on iTunes, Spotify and Google Play. A video is also available on YouTube.
https://www.youtube.com/watch?v=qVHo0ngr-E4
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A Call to the CMS: Mandate Adequate 
Professional Nurse Staffing in Nursing Homes 


The COVID-19 pandemic has exposed the vulnerability of residents and staff.


The COVID-19 pandemic has exposed the 
incredible vulnerability of residents and staff 
in our nation’s nursing homes. About 5% of 


U.S. cases and nearly 40% of deaths attributed to 
COVID-19 have occurred in these long-term facil-
ities, making them “ground zero” in the crisis.1 In 
an effort to manage the current pandemic, as well 
as future pandemics caused by infectious diseases, 
organizations that advocate for older adults, such 
as the American Geriatrics Society, have issued calls 
for reforms that range from improved infection con-
trol to wider testing of staff and residents.2 While 
these reforms are integral to preventing exposure 
and the spread of infectious disease(s), they are still 
a “Band-Aid fix” for a broken system. The elephant 
in the room, despite 40 years of advocacy efforts, is 
the need for a federal mandate for a stronger pres-
ence of professional nurses in nursing homes. These 
health care professionals are licensed RNs, the only 
type of nurse who has the legal authority and educa-
tional background to do all of the following: assess 
and plan for residents’ care, supervise the provi-
sion of care by others, and monitor the health sta-
tus of residents to avoid adverse outcomes. Many of 
the direct care COVID-19 reforms being called for 
nationally are the responsibility of RNs.


Nursing homes exist primarily for the delivery 
of nursing services. It is ironic then that the Centers 
for Medicare and Medicaid Services (CMS) has a 
requirement that only one licensed nurse be on duty 
24 hours per day. Moreover, an RN need be on 
duty for only eight of those hours.3 The other 16 
hours can be covered by an LPN. The lack of 
24-hour RN coverage and the chronic inadequate 
RN staffing levels in nursing homes not only under-
score a dangerous assumption that anyone desig-
nated as a “nurse” can function as a professional 
nurse but also cost lives.4 There is no substitute for 
the RN in nursing homes, where the aim is to pro-
mote, restore, and protect the health of residents.


POLICY & POLITICS


As expert geriatric nurse scientists and clinicians, we 
have written this article to bring attention to the lack of 
professional nursing presence in nursing homes and the 
association between low RN staffing levels and poor 
health outcomes. The new CMS Coronavirus Com-
mission for Safety and Quality in Nursing Homes, 
formed because of the pandemic, has an opportunity 
to mandate and enforce greater RN presence in nurs-
ing homes.5 We propose a call to action that responds 
to a long history of neglect and is informed by evi-
dence. We recommend that the CMS enacts policies to 
ensure appropriate 24-hour RN coverage as well as 
geriatric nursing expertise for the benefit of all people 
who reside and work in nursing homes.


BACKGROUND AND EVIDENCE
There are numerous reasons for the high rates of 
COVID-19 morbidity and mortality in nursing 
homes: residents live in close proximity to one 
another; they are often of advanced age and frail; 
and most have multiple comorbidities and func-
tional impairments that require frequent physical 
contact for survival.6 These are all factors that 
increase risk exponentially.


Despite the medical complexity and multiple psy-
chosocial needs that nursing home residents have, 
there has been a historical lack of investment in their 
care. Structural problems such as chronic understaff-
ing, lack of staff expertise in complex care problems, 
low pay coupled with little or no sick leave, inade-
quate training, and stigma have plagued the industry 
for years.7-9 The shift from nonprofit to for-profit 
nursing home status has exacerbated these issues.10, 11 


The state of nursing homes coupled with the ease 
of transmission and virulence of COVID-19 has cre-
ated the perfect storm. The current crisis reflects the 
long-standing ineffective policies and practices in 
nursing homes that have put profits before people. 
The vast majority of nursing home staff strive to 
provide the best possible care, yet we are now wit-


Editor’s note: This article is by 22 nursing gerontology experts who are all advocates of nursing home 
reform. They are listed at the end of this article. 


AJN0321.PolicyandPolitics_Puneet.indd   22 28/01/21   10:13 AM







ajn@wolterskluwer.com	 AJN ▼ March 2021 ▼ Vol. 121, No. 3	 23


nessing the shocking impact of a lack of resources 
(such as personal protective equipment, testing 
ability, staff) and reporting (case identification) that 
severely hampers their ability to quickly pivot to 
effective infection prevention and crisis manage-
ment. Many of the structural issues that have led to 
this perfect storm will necessitate both an immediate 
response and a long-term approach. To ensure that 
these efforts are sustainable will require strong pro-
fessional nursing leadership, a critical resource that 
has been repeatedly called for in national reports12-14 
but has been ignored in nursing home policy and 
practice.


Within their scope of practice, RNs in nursing 
homes are responsible for comprehensive health 
assessments and plans for person-centered life-
sustaining and life-affirming care. They act as men-
tors and role models to staff; they advocate for 
needed resources; and they coordinate with the 
interdisciplinary team as well as local, state, and 
regional authorities to ensure safe, high-quality 
care.15-18 At an organizational level, RNs are respon-
sible for hiring and training staff, overseeing the 
implementation of best practices, ensuring resident 
safety, and compliance with facility policies and pro-
cedures as well as state and federal regulations.18-20 


A pervasive public misperception is that nurs-
ing homes have an adequate number of profes-
sional nurses on staff. Sadly, this is not true. Only 
10% to 15% of nursing staff in nursing homes are 
RNs.21 The current CMS regulations specify that 
each nursing home must provide nursing services to 
meet the needs of residents, but its staffing standards 
are inadequate to support this regulation.22 In most 
nursing homes, the time RNs spend in direct resident 
care falls far short of the 0.75 hours per resident-
day minimum recommended by the CMS.23 The 
most recent staffing data, which can be obtained at 
www.medicare.gov/care-compare/#search by enter-
ing the name of a specific nursing home in a geo-
graphic region and looking under “staffing,” show 
that the average nursing home provides a total of 45 
RN minutes, or 0.75 hours per resident-day, which 
includes the director of nursing, assistant director of 
nursing, and all RNs in the administration, not just 
those in direct care. At a facility level, this is equiv-
alent to only 75 RN hours for a facility of 100 resi-
dents, or 9.4 RNs on eight-hour shifts over 24 hours 
(just three RNs per shift). In a recent study, Geng 
and colleagues report that 75% of nursing homes 
are almost never in compliance with what the CMS 
expects their RN staffing levels to be, based on acu-
ity level.24 This troubling finding underscores the 
inadequacy of the current RN staffing regulation. 
Equally troubling is that the federal enforcement sys-


tem rarely cites nursing homes for these staffing defi-
ciencies or imposes any financial penalties.25 


Added to the low staffing levels, the role of the 
RN as specified in many job descriptions empha-
sizes tasks to be completed rather than the full 
scope of their practice.16, 26 The role of the RN is 
also viewed as interchangeable with that of LPNs.26 
Poor role differentiation fails to take advantage of 
the unique contributions RNs can make to resident 
care, and places LPNs in a position of practicing 
beyond their scope of practice.


When the work environment does not recognize 
the importance and value of autonomous profes-
sional nursing practice, deficiencies in care, difficulty 
in recruiting and retaining RNs, and the inability to 
make a sustainable impact on quality care are com-
mon.8, 26 A number of organizations have endorsed a 
minimum RN hours per resident-day that is not only 
higher than the CMS recommendation, but adjusts 
for greater resident acuity.21, 27 Harrington and col-
leagues have developed a method for determining 
appropriate nursing staffing levels by accounting for 
the needs of residents in the facility.28


Compounding the problem of insufficient num-
bers of RNs is that most RNs who are employed in 
nursing homes hold an associate degree in nursing, a 
degree that provides little or no geriatric and/or lead-
ership/management training.19, 21 In many states there 
is no requirement that the director of nursing have 
any leadership/management training, in contrast to 
nursing home administrators who are often required 
to have specific didactic and apprentice training, 
ongoing continuing education, and a national certifi-
cation.29 Research has shown that when RNs in 
nursing homes have higher degrees and/or leadership/ 
management training there is significantly less staff 
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POLICY & POLITICS


turnover, greater staff satisfaction, and, most impor-
tantly, better resident outcomes.30-32 


The nursing home industry and the CMS have 
actively resisted advancing staffing requirements for 
RNs, fearing it would be too costly. This is particularly 
true of the for-profit sector, which comprises nearly 
70% of all nursing homes.33 Studies have linked for-
profit homes with lower staffing levels, lower quality 
of care, and less attention to resident well-being than 
nonprofit homes.34 Based on years of evidence, both 
the Institute of Medicine and the International Con-
sortium on Professional Nursing Practice in Long-
Term Care Homes have concluded that low RN staff-
ing levels, as well as underutilization of advanced prac-
tice nurses with geriatric expertise, contribute to a 
greater risk of resident safety errors, reduction in qual-
ity measures, and adverse outcomes overall, ultimately 
increasing health care costs.8, 21 


Added to this strong body of evidence are recent 
findings of an association between low RN staffing 
levels and ineffective infection control. Li and col-
leagues report that in Connecticut nursing homes 
with at least one confirmed case of COVID-19, 
every 20-minute-per-resident-day increase in RN 
staffing was associated with 22% fewer confirmed 
cases and 26% fewer COVID-19 deaths.4 These 
findings are supported by data from California nurs-
ing homes, which indicate that homes with total RN 
staffing levels less than the recommended 0.75 hours 
per resident-day had a twofold greater probability of 
having resident COVID-19 infections.35 


CALL TO ACTION
A stable and qualified workforce with the ability to 
deliver person-centered, evidence-based care in a timely 
fashion is fundamental to achieving quality care and 
critical for responding to crises. RNs in nursing homes 
are essential to prevent and respond to events that 
threaten the health and safety of older adults, and by 
extension, the communities where nursing homes are 
located. Importantly, there is public support for aggres-
sive quality improvement in nursing homes. A recent 
survey conducted by the American Health Care Asso-
ciation revealed overwhelming endorsement for greater 
governmental funding and resources for nursing homes 
similar to those in the acute care sector.36


In April 2020, the CMS established an indepen-
dent Coronavirus Commission for Safety and Quality 
in Nursing Homes.5 This commission was charged 
with conducting a comprehensive assessment of the 
nursing home response to the COVID-19 pandemic 
and will inform efforts to safeguard the health and 
quality of life of the residents who live there. We 
applaud the formation of this commission. We think 
that a major focus should be to ensure that every resi-
dent in our nation’s nursing homes receives adequate 
professional nursing (RN) care and that direct care 
staff have strong professional nursing leadership to 
guide the care they provide to residents every day. As 
an initial step, we are calling on the CMS to:
1.	Establish and enforce a regulation that man-


dates a 24-hour, 7-day a week onsite RN pres-
ence. This RN should be someone other than 
the director of nursing.


2.	Establish and enforce a regulation that man-
dates 24-hour RN staffing levels at a minimum 
of one hour per resident-day and adjust upward 
for greater resident acuity and complexity.


3.	Partner with professional nursing organizations to 
ensure that all directors of nursing in nursing homes 
become certified and maintain certification in core 
geriatric nursing and leadership competencies.
Links to information on the new CMS Coronavi-


rus Commission and current legislation that supports 
nursing home reform can be found in Resources. We 
encourage you to reach out to the CMS and your leg-
islatures and advocate for nursing home reform.


CMS oversight and more regulations cannot replace 
on-the-ground expert care and supervision provided by 
RNs, especially during crisis situations. Nursing home 
reform must include strong professional nursing leader-
ship for the residents we care for.  ▼


The authors of this article are: Ann Kolanowski, PhD, RN, FAAN; 
Tara A. Cortes, PhD, RN, FAAN; Christine Mueller, PhD, RN, FGSA, 
FAAN; Barbara Bowers, PhD, RN, FAAN; Marie Boltz, PhD, GNP-
BC, FAAN; Deb Bakerjian, PhD, APRN, FAAN, FAANP, FGSA; 
Charlene Harrington, PhD, RN, FAAN; Lori Popejoy, PhD, RN, 


Resources


American Association of Directors of Nursing Services  
Certification Program 
www.aadns-ltc.org/Landing-Pages/DNS-CT-Certification


CMS Coronavirus Commission on Safety and Quality in Nursing Homes 
www.cms.gov/newsroom/press-releases/cms-announces-membership-
independent-coronavirus-commission-safety-and-quality-nursing-homes


Current Legislation for Improving Nursing Home Quality  
Quality Care for Nursing Home Residents and Workers During COVID-
19 Act of 2020 (HR 6698) 
www.congress.gov/bill/116th-congress/house-bill/6698/cosponsors


Quality Care for Nursing Home Residents Act of 2019 (HR 5216) 
www.congress.gov/bill/116th-congress/house-bill/5216/cosponsors


Quality Care for Nursing Home Residents and Workers During 
COVID-19 Act of 2020 (S 3644) 
www.congress.gov/bill/116th-congress/senate-bill/3644/cosponsors


Quality Care for Nursing Home Residents Act of 2019 (S 2943) 
www.congress.gov/bill/116th-congress/senate-bill/2943
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a b s t r a c t


Background: Nursing aides provide most of the labor-intensive activities of daily living (ADL) care to
nursing home (NH) residents. Currently, most NHs do not determine nurse aide staffing requirements
based on the time to provide ADL care for their unique resident population. The lack of an objective
method to determine nurse aide staffing requirements suggests that many NHs could be understaffed in
their capacity to provide consistent ADL care to all residents in need. Discrete event simulation (DES)
mathematically models key work parameters (eg, time to provide an episode of care and available staff)
to predict the ability of the work setting to provide care over time and offers an objective method to
determine nurse aide staffing needs in NHs.
Objectives: This study had 2 primary objectives: (1) to describe the relationship between ADL workload
and the level of nurse aide staffing reported by NHs; and, (2) to use a DES model to determine the
relationship between ADL workload and nurse aide staffing necessary for consistent, timely ADL care.
Design: Minimum Data Set data related to the level of dependency on staff for ADL care for residents in
over 13,500 NHs nationwide were converted into 7 workload categories that captured 98% of all resi-
dents. In addition, data related to the time to provide care for the ADLs within each workload category
was used to calculate a workload score for each facility. The correlation between workload and reported
nurse aide staffing levels was calculated to determine the association between staffing reported by NHs
and workload. Simulations to project staffing requirements necessary to provide ADL care were then
conducted for 65 different workload scenarios, which included 13 different nurse aide staffing levels
(ranging from 1.6 to 4.0 total hours per resident day) and 5 different workload percentiles (ranging from
the 5th to the 95th percentile). The purpose of the simulation model was to determine the staffing
necessary to provide care within each workload percentile based on resident ADL care needs and
compare the simulated staffing projections to the NH reported staffing levels.
Measures: The percentage of scheduled care time that was omitted was estimated by the simulation
model for each of the 65 workload scenarios using optimistic assumptions about staff productivity and
efficiency.
Results: There was a low correlation between ADL workload and reported nurse aide staffing
(Pearson ¼ .11; P < .01), which suggests that most of the 13,500 NHs were not using ADL acuity to
determine nurse aide staffing levels. Based on the DES model, the nurse aide staffing required for ADL
care that would result in a rate of care omissions below 10% ranged from 2.8 hours/resident/day for NHs
with a low workload (5th percentile) to 3.6 hours/resident/day for NHs with a high workload (95th
percentile). In contrast, NHs reported staffing levels that ranged from an average of 2.3 to 2.5 hours/
resident/day across all 5 workload percentiles. Higher workload NHs had the largest discrepancies be-
tween reported and predicted nurse aide staffing levels.
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Conclusions: The average nurse aide staffing levels reported by NHs falls below the level of staffing
predicted as necessary to provide consistent ADL care to all residents in need. DES methodology can be
used to determine nurse aide staffing requirements to provide ADL care and simulate management in-
terventions to improve care efficiency and quality.


! 2016 AMDA e The Society for Post-Acute and Long-Term Care Medicine.


There is significant variability between nursing home (NH) staffing
levels, which are now publicly reported annually.1 This variability in
staffing levels, has led multiple consensus groups to call for minimum
staffing regulations at the federal level.2,3 However, Centers for
Medicaid and Medicare Services (CMS) has not yet adopted such reg-
ulations based on the rationale that staffing should be based on resident
acuity and, hence, should vary between facilities. CMS has further called
for efforts to develop objective acuity-based methods to determine
staffing for individual facilities because it is not clear how or if NHs
currently use resident acuity measures to determine staffing needs.4


There is a resident acuity system currently used to reimburse NHs
for skilled nursing care; however, NH providers are not required by
CMS to base their staffing levels on this system. The reimbursement
system is based on resource utilization groups (RUGs), which uses
data self-reported by NH providers related to the time required to
provide care to residents with different characteristics as measured by
the Minimum Data Set (MDS).5 These data are converted into RUGs
categories with different reimbursement levels. However, the RUGs
data are also used to calculate expected staffing levels for all residents
in long-term care and CMS publicly reports data for each NH that
compares expected staffing to the actual staffing reported by the
facility. Based on recent national data (November 2015), there is sig-
nificant variability between NHs, with over 50% of facilities reporting
staffing below the level projected by the RUGs as necessary to provide
care to all residents.6


It is unclear whymost NHs do not appear to be using the RUGs data
to determine their staffing levels, although it should be noted that the
RUGs system has weaknesses as amethod to determine staffing needs.
The most notable weakness is that the RUGs categories were devel-
oped based on data from multiple facilities whose time-to-provide-
care data reflected routine NH care practices. Consequently, there
were no assurances that the time-to-provide routine care met stan-
dards for acceptable quality.


This potential weakness in the RUGs system is particularly
evident for care provided by unlicensed staff [ie, certified nursing
assistants (CNAs)], who are typically responsible for the majority of
activities of daily living (ADL) care to residents (eg, assistance with
dressing, bathing, eating, toileting, and walking). Multiple studies
have shown that documentation of ADL care provided by CNAs is
erroneous and consistently overestimates the amount of care actu-
ally provided to individual residents.7,8 Studies also have demon-
strated frequent ADL care omissions at the unlicensed staff level and
low staffing levels have been shown to be predictive of care omis-
sions in both the NH and hospital care settings.9e11 Furthermore, NH
residents who need more labor-intensive care, as defined by
requiring 2 nurse aides for assistance out of bed, are more likely to
experience care omissions or, minimally, longer wait times to receive
care.12 Thus, suboptimal care frequencies and/or care omissions
could have occurred in the context of these data, which would result
in an underestimate of the nurse aide resources required for care
provision.


There are alternative, more direct methods available to estimate
staffing requirements based on resident care needs than the strategies
previously used in the RUGs studies or other strategies used to infer
staffing needs based on the correlation between staffing levels and


outcomes self-reported by NH providers.13 One of the most direct,
objective methods is to use discrete event simulation (DES) modeling
and work input data collected under defined care conditions that
reflect acceptable care quality.


DES has been recommended as an important health management
tool by the National Academy of Engineering and the Institute of
Medicine and has been used in many health care settings including
emergency rooms, operating rooms, out-patient clinics, and acute care
wards.14e19 DES does not involve creating mock data or predicting
theoretical outcomes but, instead, takes known data and/or defined
assumptions about care delivery to predict outcomes about care
occurrence. Given accurate data about the required workload of a
resident population, DES can be used to determine how many staff is
necessary under different work efficiency scenarios, such as how staff
and/or resident care is scheduled over the course of the day. The key
workload data necessary to predict nurse aide staffing to provide ADL
care include (1) the types of care required by the resident population
based on ADL dependency (eg, level of staff assistance required for
getting in/out of bed, toileting, eating); and (2) the time required to
provide each aspect of care and the frequency and/or time of day the
care should be provided (eg, toileting assistance every 2 hours
throughout the day, feeding assistance during regularly scheduled
meals).


Staffing simulation modeling techniques were first applied to the
long-term care setting in a 2001 report to CMS.20 This original staffing
simulation modeling showed that a range of 2.8 to 3.2 nurse aide
hours per resident per day (HPRD) was needed to provide all sched-
uled care in NHs with lower (ie, fewer residents in the workload
categories that required time intensive ADL assistance) to higher
workloads.20


The staffing simulation model used in this prior study has since
been updated and applied to the current study to estimate care
omissions in 13,533 NHs nationwide, which are representative of a full
range of staffing and ADL workload categories based on MDS data
from 2008 to 2014. The ProModel simulation software, which was
used in both this and the original CMS study, also has been applied to
numerous health care settings and details about the technology is
described in Simulation Using Promodel, 3rd edition.21


The intent of updating and re-applying the staffing simulation
modeling techniques to nurse aide staffing in NHs is to describe an
ADL acuity-based staffing system that could use quarterly staffing
reports to estimate care quality based on residents’ ADL care needs,
which are also measured quarterly via the MDS. Per the recommen-
dation of both CMS and multiple consensus groups, the methodology
described in this study offers an objective, acuity-based method
driven by ADL care needs to determine nurse aide staffing
requirements. The intent of this study is to illustrate the potential
value of this approach and its application to the NH setting. The
following research questions were addressed:


(1) What is the association between workload based on resident
ADL care needs and nurse aide (NA) staffing data reported from
2008 to 2014, and does this association provide evidence that
NHs are currently determining NA staffing levels based on
resident acuity?
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(2) What is the relationship between NA staffing levels and pro-
jections of care omissions based on the range of ADL care needs
and average staffing levels reported from 2008 to 2014?


Methods


Setting


To determine resident ADL care needs, de-identified quarterlyMDS
data related to ADL dependencies (ie, MDS, section G, Functional
Status, ADL Assistance) were requested from CMS for every NH in the
United States from October 1, 2008 to October 1, 2014. Data were
retrieved for 211,424MDS quarters from 13,533 NHs nationwide. Two-
quarters of MDS data during the transition fromMDS version 2.0 to 3.0
were excluded from analyses. The combinations of ADL assistance
residents received (section G, column 2, Staff Support) or performed
(section G, column 1, Self-Performance) was identified with algo-
rithms similar to those used in the original CMS study,20 although
minor changes were made due to the implementation of a revised
MDS (version 3.0) since 2001. The MDS staff support and self-
performance data were comparable in identifying the level of resi-
dent dependencies for each ADL care area so the self-performance
data was used in the analyses. Each MDS item related to a resident’s
self-performance in ADLs is rated by staff as follows in section G0110
of MDS version 3.0: 0 ¼ independent (no help or oversight needed);
1 ¼ supervision (oversight, encouragement, or cueing); 2 ¼ limited
assistance (resident involved in activity, staff provided nonweight
bearing assistance); 3 ¼ extensive assistance (resident involved in
activity, staff provided weight-bearing support); and, 4 ¼ total
dependence (full staff assistance every time activity occurred). In
addition, there is also the option for a code of 8 to indicate that the
activity was not performed at all by the resident or the staff during the
week prior to the MDS assessment.


ADL Workload Categories and Nurse Aide Staffing Levels


The MDS item codes and scoring algorithms used to identify
resident ADL dependencies for each of the 7 workload categories are
listed in the second column of Table 1, while the other columns pro-
vide a description of the assistance required for each ADL within each
category. For example, workload category 1 is comprised of residents
rated by NH staff as completely independent (rating ¼ 0) for toileting
(MDS item G1I), eating (MDS item G1H) and morning/evening ADL
care (MDS items G1G and G1J). Prior analyses showed that a resident
rated by NH staff as completely independent in each of these areas
also did not require repositioning assistance. However, all categories
of residents, including category 1, were counted as requiring physical
exercise to maintain their current level of functioning (ie, walking
assistance for those who were ambulatory, range-of-motion for those
who were wheelchair or bedbound). This subset of MDS items used to


categorize residents (Table 1) was selected from the larger set of MDS
items in section G0110 (functional status, ADL assistance, items AeJ)
based on prior analyses, which demonstrated that these items allowed
for the categorization of all residents within the 7 workload categories
because of highly significant intercorrelations between these items
and the remaining MDS items in this section. Lastly, the numbers in
parentheses (Table 1, column 1) reflects the percentage of residents in
each workload category averaged across all NHs (eg, 3.6% category 1),
which will be further described in the Results section.


To determine staffing in each of the 13,533 NHs, the self-reported
nurse aide staffing levels were retrieved from the CMS Form 671,
which reflects the annual staffing level during the 2-week period of
the federally required survey. These annual staffing reports are
expressed in the metric of total HPRD, which reflects the total nurse
aide staffing hours available for each resident per day, as reported by
NH staff.


Discrete Event Staffing Simulation Model: Analytical Approach


The rationale of the analytic approach applied in this study was to
conduct simulations across the full range of staffing levels and the full
range of ADLworkload categories that characterize the nation’s NHs to
illustrate the relationship between nurse aide staffing and the likeli-
hood of ADL care omissions. In addition, this analysis also illustrates
how this approach could be used to project nurse aide staffing needs
for individual NHs based on the unique ADL care needs of their resi-
dent population.


Identifying the Range of Workload Categories and the Time to
Provide Care per Category


Table 2 shows each ADL care area in the first column followed by
the workload categories of residents who require assistance in this
area in the second column (ie, categories 1e7 from Table 1). The time
to provide care (per resident per care episode) that is used in the DES
model is shown in the third column, while the frequency of care and
other relevant workload issues are listed in the fourth column of
Table 2. Staff workload constraints, such as care windows, are
described in a later section. The rationale and sources for the time data
(Table 2) were first described in the 2001 CMS staffing report and are
expressed in Table 2 as a triangular distribution (minimum, mode, and
maximumvalues per resident per care episode) to reflect the inherent
variability in the time to provide care to a frail NH population, many of
whom have dementia. The literature supporting these time data have
been updated based on more recent randomized controlled trials or
other publications related to ADL care, although the original time data
remained comparable in most cases. The references supporting the
times used in this study are listed in Table 2 (column 3). If there were
no studies that reported the modal time to provide care, limited
preliminary data (eg, random events, staff travel time, bathing) were


Table 1
Definition of Resident Workload Categories Based on ADL Dependencies


Resident
Workload
Categories


Workload Description and MDS (Version 3) Algorithm ADL Care Required


Incontinent
Toileting
Assistance


Repositioning
Assistance


Eating
Assistance


AM/PM Dressing
Hygiene
Assistance


Exercise or
Range of
Motion


1 (3.6%) Lightest (MDS items G1I ¼ 0; G1H ¼ 0; G1G and G1J1 ¼ 0) No No No No Yes
2 (3.6%) Light (MDS items G1I ¼ 0; G1H ¼ 0; G1G and G1J " 1 but s 8) No No No Yes Yes
3 (1%) Moderate (MDS Items G1I ¼ 0; G1H " 1 but s 8; G1G and G1J " 1 but s 8) No No Yes Yes Yes
4 (21.2%) Heavy (MDS items G1I " 1 but s 8; G1H ¼ 0; G1G1 and G1J " 1 but s 8) Yes Yes No Yes Yes
5 (60.2%) Heaviest (MDS G1I " 1 but s 8; G1H " 1 but s 8; G1G and G1J " 1 but s 8) Yes Yes Yes Yes Yes
6 (1.4%) Moderate (MDS Items G1I " 1 but s 8; G1H ¼ 0; G1G and G1J ¼ 0) Yes No No No Yes
7 (7.9%) Heavy (bedbound) (MDS item G1B ¼ 8) Yes Yes Yes Yes Yes


AM/PM care, morning and evening care, respectively, to include (un)dressing and personal hygiene assistance.
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collected by the investigative team or original data was accessed to
obtain the mode (eg, exercise, incontinence care, eating assistance).
There were instances wherein published data showed different time
estimates for some aspects of ADL care because of differences in the
targeted resident population,22 or oral hygiene was not included in
ADL care or the timing did not capture the entire care routine.23 In
these cases, we generally used the lower time estimates for this report
to reflect a conservative estimate; however, in all cases, the times used
were within the reported ranges across studies. In a few cases, there
were sparse data about the time to provide care (eg, range of motion
exercise) so we used very low time estimates based on observations of
usual care.


It is important to note that the time per resident per care episode
shown in Table 2 reflects the staff time required to provide care
consistent with federal regulations and the ADL care practices
described in nurse aide training materials, as opposed to routine and/
or self-reported NH care practices.38


The range of workload categories for each of the 13,533 NHs was
determined by first calculating the total number of residents in each
NH who met the criteria for each of the 7 workload categories shown
in Table 1 for each quarter MDS data was available. Second, the staff
time to provide care for residents in each workload category for each
quarter was calculated by multiplying the modal time to provide care
by the frequency of care provision and the number of residents in that
category. For example, residents in workload category 1 were ambu-
latory and only required staff assistancewith exercise for 15minutes 3
times per week. Thus, if a NH had 20 residents who met criteria for
category 1 based on the first quarter of MDS data available, the total
staff time to provide exercise care per day for that NH was calculated
as 15 minutes (mode), multiplied by 1 time per day for the 20 resi-
dents in the category to yield a total of 300 minutes per day on each of
the 3 days exercise was provided. Workload was calculated for all days
when carewas scheduled to occur even if carewas scheduled less than
daily (eg, walking exercise and bathing). The third step in this process


Table 2
Time to Provide Care and Simulation Model Input Data by Resident Workload Category


ADL Care Area Resident Workload Categories Time to Provide Care Per Resident Per Care Episode
Triangular Distribution


Required Care Frequency/Care Delivery Window


AM/PM care Categories 1 and 6
(Completely independent)


Minimum: 1 minute
Mode: 2 minutes
Maximum: 3 minutes


#2 per day
4-hour care window
Receives OT e 0 minutes


AM/PM care Categories 2e5, and 7
(Supervision to
total dependence)


Minimum: 8 minutes
Mode: 11 minutes
Maximum: 14 minutes
(Source22e24)


#2 per day
4-hour care window
Receives OTe 0 minutes


Bathing All categories Minimum: 10 minutes
Mode: 15 minutes
Maximum: 20 minutes
(Source20,25)


1-#2 per week (or, every 4th day)
8-hour care window, which expires at 10 PM


Incontinence care
and/or repositioning


Categories 4e7
(Supervision to
total dependence)
(Exception is category 6,
which only requires
incontinence care and not
repositioning)


Daytime care:
40% are toileted at:
Minimum: 5 minutes
Mode: 7.5 minutes
Maximum: 10 minutes
and
60% are changed at:
Minimum: 3 minutes
Mode: 5.5 minutes
Maximum: 8 minutes OR
Nighttime care:
Minimum: 3 minutes
Mode: 5.5 minutes
Maximum: 8 minutes
Repositioning without incontinence care:
Minimum: 2 minutes
Mode: 3.5 minutes
Maximum: 5 minutes
(Source26e32)


Incontinence Care:
#8 per 24 hours
2-hour care window (day)
3-hour care window (night)
Repositioning without incontinence care:
#3 per 24-hours to yield a total of 11
repositioning episodes (8 combined with
incontinence care þ 3 repositioning alone)


Meal set-up only Categories: 1, 2, 4, and 6
(Independent in eating)


Minimum: 0.3 minutes
Mode: 1.2 minutes
Maximum: 2.2 minutes


#3 per day
2-hour care window


Eating assistance Categories 3, 5, and 7
(Supervision to
Total dependence in eating)


For 1:3 ratio in dining room or other common area:
50% receive 7,15, and 32 minutes
22.5% receive 1,3, and 20 minutes
27.5% receive .3, 1.25, and 2.2 minutes for meal
set-up only


(Source33e36)


#3 per day
2-hour care window


Walking exercise Categories 1e3
(Independent in mobility)


Minimum: 10 minutes
Mode: 15 minutes
Maximum: 20 minutes
(Source37)


#3 per week
8-hour care window, which expires at 10 PM


Other exercise Categories 4e6
(Requires mobility assistance)


Minimum: 4 minutes
Mode: 8 minutes
Maximum: 18 minutes
(Source26)


#3 per day
(If provided with incontinence care, 2-hour
window expires at 10 PM)


Receives PT ¼ 0 minutes
Range-of-motion only Category 7


(Bedbound)
Minimum: 1 minute
Mode: 2 minutes
Maximum: 3 minutes


#3 per day
2-hour care window, which expires at 10 PM


Receives PT ¼ 0 minutes


AM/PM care, morning and evening care, which includes (un)dressing and personal hygiene; OT, occupational therapy; PT, physical therapy.
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was to divide the total number of minutes residents required care
across all 7 categories in each NH by the census (ie, total resident
population short-stayþ long-term care), which generated the average
care time each resident required per day, per quarter.


It is important to note that this conservative approach ignores the
variability in time to provide care as well as staff travel time (ie,
amount of staff time required to walk from one resident’s room to
another or to transport a resident from their room to the dining room
for meals) and other important factors that influence the ability of
staff to provide care (see Simulating the Relationship of Staffing to
Care Omissions). However, this approach still provides a valid method
to rank NHs in order based on workload. Simulations were then
conducted for NHs with workloads that included the full range to
include the 5th percentile (low workload) to the 25th, 50th, 75th, and
95th percentiles (high workload).


Determining Workloads for NHs within Each Percentile Ranking


Because there were 13,533 NHs, each of which generated multiple
quarterly MDS data, there were multiple NHs within each percentile
ranking (ie, 5th to the 95th percentiles) that were similar in their
overall workload score for a specific MDS quarter but which could
differ in the distribution of residents across the 7 workload categories.
Thus, data within each workload category was averaged across all of
the NHs within each percentile ranking to identify a facility that was
representative of the types of residents that fell into that percentile
ranking.


Identifying the Range of Staffing


The staffing levels used in this study are reported as the number of
nurse aide HPRD, as this is the same metric required by CMS for NHs
nationwide via publicly reported data, as described previously. The
range of nurse aide staffing HPRD reported for the sample of 13,533
NHs ranged from 1.6 to 4.0; thus, total nurse aide staffing levels from
1.6 to 4.0 (excluding outliers) in 0.2-hour increments (to yield 13 total
staffing levels) were simulated for each workload percentile ranking.
For example, simulations were conducted for NHs within the 5th
workload percentile for 13 different staffing levels, and these simu-
lations were repeated at each staffing level for the NHs within the
25th, 50th, 75th, and 95th percentiles to yield a total of 65 different
workloadestaffing scenarios. Each of these scenarios reflects a
different workload and staffing level that captured the full range of
possible workloads and staffing levels based on the reported quarterly
MDS data for this large sample of 13,533 NHs.


Simulating the Relationship of Staffing to Care Omissions


A major advantage of staffing simulations is that inputs defining a
work scenario are transparent and can be easily varied to determine
how outcomes would change if different work factors were in place
(eg, less staff or different assumptions about work schedules, effi-
ciency, or other events). In this study, we elected to simulate the same
maximally efficient work environment for each of the 65 different
work scenarios, which varied only staffing levels and resident ADL
acuity. In short, a conservative model was designed to simulate awork
environment in which the most care could be provided, given
different levels of both staffing and resident acuity. Each scenario
assumed a 100-bed facility with a H shaped floor plan (2 long halls
around nursing station), as this is a typical plan of NHs nationwide.


In regard to staff efficiency, it was assumed staff spend all of their
time providing care with exception of a 30-minute food break, and
staffing was distributed across shifts to minimize omitted care. In
addition, all residents except the bedbound ate in common areas so


that the most efficient form of assistance could be provided (1 aide to
3 residents responsive to assistance).


In regard to patient acuity, it was assumed there were no residents
who required 2 person assists and that residents receiving either
occupational therapy or physical therapy did not require ADL assis-
tance in the morning by CNAs or exercise during the day delivered by
CNAs. Similarly, residents with catheters were not scheduled for in-
continence care.


The schedule for care was set to conform to regulatory guidelines
(incontinence care every 2 hours during day) or research describing
the care schedule that produced a positive outcome (eg, walking ex-
ercise for ambulatory residents). These schedules and care windows
are listed in Table 2. Care was not counted as omitted if it occurred any
time within the care windows. For example, lunch was not counted as
missed unless assistance was predicted to occur 2 hours after the
scheduled time.


Simulation Outcomes


Sixty-five different workload scenarios that varied 13 nurse aide
staffing levels (range from 1.6 to 4.0 HPRD in 0.2-hour increments) for
each workload percentile (5th, 25th, 50th, 75th, and 95th percentiles)
were simulated using the input data described above. We report the
results of 100 replications of the simulation for each work scenario
reflecting 100 different 3-week periods because outcomes did not
change with more replications, and 95% confidence intervals within
the replications were low (ranged from 1.5% for high omitted care to
0.5% for low omitted care scenarios). The input variables that varied
across the 100 replications included the order of unexpected events
and the specific times required for care as defined by the triangular
distributions (Table 2, column 3).


Multiple outcomes can be generated from each simulation repli-
cation, such as the amount of time a resident has to wait to receive
scheduled care and the frequency of care omissions. For the purpose of
this study, the primary outcomewas defined as the percentage of care
omission time across all scheduled ADL care activities. This number
was calculated by determining the total amount of omitted care mi-
nutes in a simulation replication and dividing by the total number of
minutes that care was scheduled. For example, if 1 scheduled incon-
tinence care episodewasmissed and the time required for that missed
care episode was selected by the simulation replication from the
triangular distribution to be 7 minutes, then the missing care minutes
would be 7. If all of the scheduled care for the day for that resident
within the simulation totaled to 250 minutes, the percentage of
omitted care would be about 3% for that resident on that day (ie, 7
missed care minutes/250 total care minutes). Thus, an outcome of a
50% rate of care omissions would mean that 50% of all scheduled care
minutes were missed by the staff. This omitted care measure can be
calculated per resident or across all residents in a given NH. The
percentage of care omission times was averaged across all residents
for each work scenario to derive a measure of omitted care for each of
the 65 staffing levele resident acuity scenarios.21


Results


Relationship of Current Reported Staffing to Resident ADL Acuity


Table 1 (column 1) shows the percentage of residents in each
workload category (number in parentheses) based on an average
across all available, quarterly MDS data (2008-2014) for the 13,533
NHs. The distribution of residents across the 7 workload categories is
similar to the distribution reported in the original CMS simulation
based on 1996 MDS data even though there is evidence of increased
resident acuity since that time. For example, a higher percentage of
residents fell into the lower workload categories (Table 1, categories
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1e3) based on the original 1996 MDS data (range 4%e 14%) relative to
the current data (range 1%e3.6%). Most importantly, the majority of
residents (98%) were captured by these 7 workload categories in both
data sets. In this report, the 2% of the residents not captured in the 7
categories were placed in the lowestworkload category (category 1) to
conduct the simulations.


Theworkload of each NH per quarter was estimated bymultiplying
the number of residents in each category by the mode time to provide
care for each ADL area (Table 2). The range of workload scores (ie,
average total number of care minutes required per resident per day)
across a total of 55,926 MDS quarters for which there also was a
corresponding annual staffing report ranged from 73 to 158 minutes
with an average of 137 (%13.8) total minutes per resident per day. The
nurse aide staffing reports for these same NHs during the same
quarters that workload datawas available ranged from 1.6 to 4.0 HPRD
(mean¼ 2.4). The Pearson correlation between theworkload estimate
for each NH and the nurse aide staffing reported for that NH was .11
(P < .000) reflecting a statistically significant low correlation.


Relationship of Staffing and Workload to Omitted Care


Simulations were conducted across the 65 different workload
scenarios that varied 13 levels of staffing for NHs in the 5th, 25th, 50th,
75th, and 95th workload percentiles. The number of MDS quarters for
which NHs were within each workload percentile ranged from 227 to
276, with over 220 different NHs contributing quarterly MDS data to
each workload percentile. The average range of nurse aide staffing
reported across the same percentiles for those quarters was low
(2.3e2.5 HPRD) reflecting the low correlation between resident ADL
acuity and nurse aide staffing levels.


Figure 1 shows the results of the simulations on the outcome
“omitted care percentage” across the range of nurse aide HPRD, with
each line representing a different workload percentile. For example,
the average percentage of omitted care was approximately 38% for
NHs in the lowest workload percentile (5th) for a given quarter if
nurse aide staffing was 1.6 HPRD, which means that 38% of all
scheduled care time was not provided by staff. So, for example,
approximately 1 in 3 scheduled incontinence care events were missed
in a NH with this workload and staffing level. A staffing level of 2.8


HPRD at the same workload percentile was necessary for the per-
centage of care omissions to fall below 10% (Figure 1).


NHs within the 2 lowest workload percentiles (ie, 5th, 25th) had a
rate of care omissions under 10% when assigned a nurse aide staffing
level of 3.0 HPRD. In comparison, the average staffing level reported
for these NHs during these same quarters varied from 2.3 to 2.5 HPRD.
During quarters in which NHs were at the 2 highest workload per-
centiles (ie, 75th and 95th), care omissions did not fall below 10% until
nurse aide staffing reached a level of 3.6 HPRD or higher. In contrast,
the actual average staffing levels reported for these NHs during these
same quarters were 2.5 and 2.4 HPRD, respectively (Figure 1). Thus,
with the exception of NHs within the lowest workload percentile (ie,
average reported staffing of 2.3 and care omissions <10% at a 2.8
HPRD), most NHs within each of the workload percentile categories
would result in care omissions well above 10% based on their actual
reported nurse aide staffing levels (Figure 1).


Sensitivity Analyses of Key Work Scenario Variables


Sensitivity analyses in which input data is changed to reflect
different unique work scenarios are typically conducted in simulation
applications to examine the internal validity of the simulation model
or to plan new management strategies. To illustrate this simulation
feature, we reduced the time to provide all ADL care shown in Table 2
for NHs in the 50th workload percentile and staffed at the reported
average (2.4 HPRD) by 10% and 20%. For example, the mode inconti-
nence care time of 7.5 minutes was reduced by .75 minutes in the 10%
reduction analysis and 1.5 in the 20% reduction analysis (or mode
values of 6.8 and 6.0 minutes, respectively). The sensitivity analysis
showed that the omitted care time percentages declined in these new
work scenarios from 23% with the care times shown in Table 2 to 20%
and 17%, respectively, for the 10% and 20% reduction scenarios.
Alternatively, we reduced the time nurse aides had available to pro-
vide care from 7.5 hours to 7.0 hours per shift, which would more
realistically model the effects of a meal break plus two 15-minute
work breaks. This change resulted in a 4% increase in omitted care,
which provides a more realistic estimate of care delivery if all nurse
aides in a facility take all available breaks. Both of these sensitivity
analyses demonstrate that the model results changed in the expected
direction.


Fig. 1. Percentage of omitted care by workload percentile and staffing level.
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Discussion


The methodology described in this study offers an objective,
method to determine nurse aide staffing needs across a broad range of
NHs with different levels of resident acuity as defined by varying ADL
care needs. Results suggest that most NHs do not currently use acuity-
based methods based on ADL care needs to determine nurse aide
staffing levels. This is evident by the low correlation between nurse
aide staffing and resident ADL workloads and the low range of staffing
reported for NHs during quarters when their workloads ranged from
the 5th to the 95th percentiles (2.3e2.5 HPRD).


The simulations suggest that average nurse aide staffing should
vary between 2.8 HPRD during quarters when NHs are at the lowest
level of resident acuity to 3.6 HPRD during quarters when NHs are at
the highest level of resident acuity to maintain a rate of care omissions
below 10%. It is important to recognize that most simulation methods
do not attempt to reduce outcomes, such as care omissions, to zero
because of the high costs of achieving perfection and 10% represents a
somewhat arbitrary performance standard, which can be easily
adjusted. In the current study, this rate of care omissions would
translate into approximately 1 of 10 scheduled care episodes not
occurring within the designated care window.


There are 2 immediate uses for this technology. First, individual
NHs already report the quarterly MDS data necessary to calculate the
7 workload categories shown in Table 1, which capture 98% of the
typical NH resident population. In addition, NHs soon will be
required by CMS to report staffing data, which also will be audited by
CMS for accuracy, on a quarterly basis instead of the current annual
basis. Thus, the data necessary for NH providers to simulate staffing
needs for an individual facility based on a specific MDS quarter, as
done in this study, will soon be available, and NHs could use this
acuity-based simulation method to determine staffing needs for an
individual facility. If NHs believe the input data used in this study is
not applicable to their facility (eg, feeding assistance times are too
high), these input data can be easily changed as we demonstrated in
the sensitivity analyses, although we should note that such time
reductions should be defended because most of the care times reflect
all components recommended in training manuals and/or demon-
strated in clinical trials to improve outcomes. In fact, the advantage
of the simulation approach is that all of the input variables can be
adjusted to reflect the work processes of a specific facility and
staffing projections can then be conducted with minimal costs. For
example, additional analyses are currently being conducted to
examine the impact of scheduling extra staff during high workload
periods (eg, mealtimes) on care omissions. This type of simulation
application can be used to illustrate the potential impact of quality
improvement efforts (eg, hiring single task workers or part-time
staff to overlap with certain shifts) on care outcomes prior to
implementation.


The second major use of these data is to augment the public-
reporting and regulatory compliance systems already being imple-
mented by CMS for NHs nationwide. Current public-reporting systems
do not provide information about the quality of care processes but,
instead, focus more so on outcomes (eg, prevalence of falls or ADL
decline). These outcomes, unlike thework processes that are the focus
of this study, are impossible for NH consumers or federal/state sur-
veyors to directly observe when visiting the NH. In contrast, the
approach used in this study predicts that observable processes of care
related to these outcomes will occur less frequently (to result in a
higher rate of care omissions) in NHs with staffing levels that do not
match their resident acuity levels. NH consumers likely are interested
in knowing if staff will provide aspects of daily care, such as feeding
assistance or incontinence care, on a timely basis. Both the frequency
and timeliness of ADL care processes can be predicted via a simulation
using known staffing HPRD and resident acuity and then observed by


consumers and quality assurance personnel. Several publications
describe how to conduct standardized observations of care qual-
ity.8,39,40 For example, a NH staffed at the average of 2.4 HPRD butwith
high resident acuity (95%) would be projected to have high levels of
omitted care, even with the most optimistic work assumptions
(Figure 1, 22%).


There are several important limitations of this study. First, DES
measures the capacity of a NH to provide care under specifically
defined work conditions, all of which in this study maximized the
efficiency and productivity of nurse aide staff. Thus, if the input data
are not reflective of the actual work environment in a given facility,
the rate of care omissions will be different from what is predicted by
the model. Because we purposely designed a conservative model, this
means that, in most cases, we would expect the actual rate of care
omissions to be higher than what we presented here. Secondly, we
were able to use realistic data that covered the range of actual staffing
and workloads for NHs nationwide but otherwise used only a limited
set of conservative assumptions to define the work scenarios used in
the simulation, which could actually vary widely between different
NHs. For example, it is likely that NHs vary widely in how much time
nurse aides spend providing care, withmore poorly managed facilities
having higher nonwork times and more work breaks and, thus, a
higher rate of care omissions.


Simulation models are typically designed to fit the unique work
characteristics of a specific setting; however, many of the ADL care
assumptions used in this study were defined based on regulatory
guidelines, which will not vary between NHs (eg, incontinence care
every 2 hours). It is muchmore likely that NHs will differ on measures
of staff productivity (eg, how much time nurse aides spend on care
delivery vs other tasks and/or breaks) or staff organization (eg, use of
nontraditional staff to provide some aspects of ADL care, such as
trained feeding assistants). Despite these qualifications, one would
still not expect a NHwith a high resident workload and low nurse aide
staffing level to achieve a low rate of care omissions, even with the
most optimistic assumptions about staff efficiency and other work
input data.


In summary, using the simulation approach described in this study,
it would be relatively simple to generate a report of the rate of
predicted care omissions for each NH in the country based on their
quarterly reports of staffing, resident ADL dependencies based on the
MDS, and different assumptions about other work input variables that
could realistically influence ADL care delivery. These data could be
generated at an individual facility level and evaluated as to its
usefulness to NH managers, federal and state surveyors, and NH
consumers.
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