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Abstract: Background: The COVID-19 pandemic disproportionately affected the older adult population,
especially those in nursing homes (NHs). However, there is also evidence that some NHs fared better than
others. Objectives: This study examines a set of nursing home related factors to understand whether these
factors are associated with the number of COVID-19 cases. Design: We combined three datasets from the
Centers for Medicare & Medicaid Services (CMS) — the Star Rating Dataset, the Provider Information
Dataset, and the COVID-19 Nursing Home Dataset. Setting and Participants: 4390 NHs that responded to
the CMS survey. Methods: Data used is from the period of Jan 1-Dec 27, 2020 for all 12 Midwestern states.
The measures used were self-reported information on ratings, staff shortages, PPE shortage, number of beds,
Registered Nurse (RN), Licensed Practical Nurses (LPN), Certified Nursing Assistants (CNA) hours per
resident, star rating and ownership. Results: Of the 4390 NHs in 12 Midwestern states, high performing NHs
were less likely to have more than 30 COVID-19 cases versus low-performing facilities for two of the CMS
domains (health inspections, 520 NHs [27.6%] vs 1363 NHs [72.4%]; and staffing 773 NHs [41.1%] vs 1110
NHs [58.9%]). There was also a statistically significant association COVID-19 cases and star rating, NH
ownership, NH size, RN, LPN, and CNA staffing in NHs (all p < 0.01). NH ownership status persisted as a
predictor of COVID 19 cases when controlled for NH size. Conclusions: Our study highlights two interesting
findings. A) a statistically significant association between NH ownership structure and COVID-19 cases
among residents - for-profit NHs had higher number of COVID-19 cases B) a statistically significant negative
association between RN and CNA staffing and COVID-19 cases (i.e., more staffing hours of RNs and CNA
correlated with a smaller number of COVID-19 cases) and a statistically significant positive association

between LPN staffing and COVID-19 cases. We discuss ensuing policy implications for NHs.
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Introduction

The COVID-19 pandemic disproportionally affected the
older adult population, especially those in nursing homes
(NHs). According to a recent AARP report, an estimated
174,000 residents and staff of nursing homes and other long-
term care facilities across the country died due to COVID-19
(1). Further complicating the situation, there are reports of
under-reporting of nursing home deaths due to COVID-19 from
many states (2). While many NHs were reporting COVID-19
cases to state and local public health departments, it was not
until April 2020 that they started reporting to the CDC in a
standardized format, which may have led to under or inaccurate
reporting (3).

To understand how older adults can be protected in nursing
homes, it is important to consider the characteristics that make
some nursing homes more susceptible to the spread of COVID-
19. In many ways, the COVID-19 pandemic has exposed
the existing weaknesses of the nursing home system which
provides care to some of the frailest and most vulnerable
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individuals in our society. Some researchers have called this
pandemic a ‘case study of infection control’ (4) and studies
delving into the factors that contributed to devastating
outbreaks can provide critical insights into how this can be
prevented in the future.

Nursing homes are prone to infectious outbreaks (e.g.,
seasonal influenza, norovirus) and there are several factors
that make nursing homes highly vulnerable. These factors
could range from high number of residents causing crowding,
shared bathroom facilities, gathering/common areas to staffing
shortages, frequent staff turnover, high resident-to-staff
ratios, shortage of PPE, inadequate quality control and poor
management (4, 5). In addition, NH residents are typically
older adults with multiple chronic conditions such as diabetes,
heart disease, pulmonary disease and other functional and
cognitive disabilities including frailty (6, 7). Individuals with
underlying chronic conditions were particularly vulnerable to
contracting COVID-19 (8). Additionally, staff and caregivers
in NHs are underpaid, do not get sick leave and move from
resident to resident without adequate sanitation control or PPE
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(4, 9). Given that staff turnover rates are very high in nursing
homes, training and maintaining sanitary protocols can also be
challenging in this environment (4).

Using datasets available from CMS, which consists of self-
reported data from NHs around the country on various factors,
many studies (10-14) have reported findings on the factors
associated with nursing homes and COVID-19 cases for various
time periods in 2020. There have also been several single-state
studies e.g. California (15), Connecticut (16) and West Virginia
(17), that considered various factors such as star ratings,
staffing, CMS quality indicators and PPE shortage. While
data from CMS have been analyzed for NHs in Northeastern
states (18) and for 30 States (11, 12), no studies have yet
focused on NHs in the Midwestern states. Analyzing data
from different regions is important as climate, COVID-19
prevalence, COVID-19 related policies and attitude of the
population vary from region to region. Further, most existing
studies have considered only a narrow time frame (few months
in 2020), which may miss valuable information on recurrent
NH outbreaks.

This study examines a number of factors such as nursing
home ratings, quality of care, staff shortage, PPE shortage,
and NH ownership structure (for-profit vs non-profit vs
government) to understand whether these factors are associated
with COVID-19 cases in NHs in Midwestern states for
the entire year of 2020 (Jan 1 2020 — Dec 27 2020). More
specifically, the research question that guided this study is:
What are the factors that shape the incidence of COVID-19
cases in NHs in Midwestern states?

Methods

Three datasets were combined from the Centers for Medicare
& Medicaid Services (CMS): 1. Star rating; 2. Provider
information and 3. COVID-19 nursing home reported cases.
The period examined is from Jan 1 — Dec 27, 2020, for the
12 Midwestern states in the population set (Illinois, Indiana,
Towa, Kansas, Michigan, Missouri, Minnesota, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin). This time period
includes one year of data for the analysis, providing a more
longitudinal picture of what occurred in nursing homes during
the COVID-19 pandemic. Our sample size consisted of 4390
free-standing NHs, after removing cases with missing values.

We combined COVID-19 NH cases data with CMS and
provider information. The provider information includes star
ratings in three domains (health inspection rating, quality
measure rating, staffing rating) and the star ratings range
from one(low) to five (high). The health inspection domains
are based on the three most recent standard surveys for each
nursing home that result from any complaint investigation
during the recent three years. The quality measure rating is
based on indicators to describe the quality of care given in
each nursing home. These measures address a wide range
of functioning and health status in multiple care areas. The
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staffing domain is based on self-reported data from the nursing
homes on the number of hours worked by their nursing staff,
including Registered Nurse (RN) + Licensed Practical Nurse
(LPN) + Certified Nursing Assistants (CNA) hours and the
number of residents in the facility.

Drawing on a recent study, we grouped nursing homes into
three categories (19) based on the number of COVID-19 cases:
those with (a) 10 cases or fewer, (b) 11 to 30 cases, and (c¢)
more than 30 cases. Other measures used were self-reported
information on ratings, overall star rating (1 to 5-star facilities),
staff shortages, PPE shortage, number of beds, occupancy rate,
and ownership status (profit, non-profit, government), and
nursing staffing level hours per resident per day (RN, LPN,
CNA). Ordinal logistic regression was used to examine the
association between nursing home characteristics and incidence
of COVID-19 cases.

Descriptive analyses in Table 1 show COVID-19 cases,
Midwestern states, and NH characteristics. Three separate
ordinal logistic regressions were conducted to examine the
three domains associated with COVID-19 cases and assess the
odds of high-performing facilities (4- or 5-star facilities) having
more than 30 cases vs 11 to 30 cases vs 10 or fewer cases
relative to low-performing facilities (1- to 3-star facilities).
These factors were compared with reported resident COVID-19
cases and the statistical significance was tested between NHs
having more than 30 cases vs 11 to 30 cases vs. 10 or fewer
cases of COVID-19. Statistical measures used were ANOVA
for nominal variables, Spearman r for ordinal variables, and
Pearson correlation tests for continuous variables.

Further analysis to understand the impact and effect of NH
ownership structure on COVID-19 cases was done using the
ANCOVA analysis to control for NH size.

All statistical analyses were performed by SPSS V. 27, and
two-sided p values were considered significant at p<0.01.

Results

Of the 4390 NHs in 12 Midwestern states, when we
compared the low-performing facilities and high performing
NHs, the high performers were less likely to have more than
30 COVID-19 cases for two of the CMS performance domains
(health inspections, 520 [27.6%] high performers vs 1363
[72.4%] low performers; and staffing 773 (41.1%) vs 1110
(58.9%) (see Tables 1 & 2). Table 1 shows the number of
nursing homes in each Midwestern state for each CMS domain,
classified into high-performing and low-performing.

Table 3 provides the distribution of NH COVID-19 cases in
each of the Midwestern States, with Ohio having the biggest
share of NH COVID -19 cases and South Dakota having the
lowest.

Illinois by far and away had the most large sized NHs. Ohio
had the most NHs overall and was the state with the most
medium sized facilities. Interestingly, as a percent of total beds,
Missouri had the highest percent of middle sized NHs.
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Table 1
Characteristics of High-Performing vs Low-Performing Nursing Homes Across 3 CMS Performance Domains in the Order of
Number of Nursing Homes in Each State

Nursing homes with ratings

Health inspection Quality measures Staffing
Nursing home characteristics All High performing  Low performing  High performing Low performing High performing Low performing
No. of nursing homes, No. (%) 4390 1484(33.8%) 2906 (66.2%) 2793 (63.6%) 1596 (36.4%) 2351 (53.6%) 2039 (46.4%)
COVID-19 cases, No. (%)
<10 1295 (29.5%) 543 (41.9%) 752 (58.1%) 853 (65.9%) 442 (34.1%) 856(66.1%) 439(33.9%)
11-30 1212 (27.6%) 421 (34.7%) 791 (65.3%) 792 (65.4%) 419 (34.6%) 722(59.6%) 490(40.4%)
>30 1883 (42.9%) 520 (27.6%) 1363 (72.4%) 1148(61.0%) 735(39.0%) 773(41.1%) 1110(58.9%)
Certified beds, median, No. 84 71 92 80 90 70 99

States, No. (%)

Ohio 827 (18.8%) 267 (32.3%) 560 (67.7%) 563 (68.1%) 264 (31.9%) 201 (24.3%) 626 (75.7%)
Tllinois 622 (14.2%) 209 (33.6%) 413 (66.4%) 305 (49.0%) 317 (51.0%) 293 (47.1%) 329 (52.9%)
Indiana 485 (11.0%) 163 (33.6%) 322 (66.4%) 342 (70.5%) 143 (29.5%) 157 (32.4%) 328 (67.6%)
Missouri 427 (9.7%) 162 (37.9%) 265 (62.1%) 207 (48.6%) 219 (51.4%) 141 (33.0%) 286 (67.0%)
Michigan 393 (9.0%) 132 (33.6%) 261 (66.4%) 285 (72.5%) 108 (27.5%) 276 (70.2%) 117 (29.8%)
Towa 393 (9.0%) 139 (35.4%) 254 (64.6%) 245 (62.3%) 148 (37.7%) 273 (69.5%) 120 (30.5%)
Minnesota 329 (7.5%) 100 (30.4%) 229 (69.6%) 242 (73.6%) 87 (26.4%) 317 (96.4%) 12 (3.6%)

Wisconsin 325 (7.4%) 110 (33.8%) 215 (66.2%) 249 (76.6%) 76 (23.4%) 263 (80.9%) 62 (19.1%)
Kansas 252 (5.7%) 90 (35.7%) 162 (64.3%) 138 (54.8%) 114 (45.2%) 82 (32.5%) 170 (67.5%)
Nebraska 171 (3.9%) 55 (32.2%) 116 (67.8%) 108 (63.2%) 63 (36.8%) 121 (70.8%) 50 (29.2%)
South Dakota 93 (2.1%) 35 (37.6%) 58 (62.4%) 58 (62.4%) 35 (37.6%) 74 (79.6%) 19 (20.4%)
North Dakota 73 (1.7%) 22 (30.1%) 51 (69.9%) 51(69.9%) 22(30.1%) 65 (89.0%) 8 (11.0%)

Table 2 reported staff shortages and COVID-19 cases.

Association Between Nursing Home Ratings of Health
Inspections, Quality Measures, and Nurse Staffing Domains
with COVID-19 Cases

High-performing vs low-
performing nursing homes across

Ordinal odds ratio of a nursing P value
home having >30 cases vs 11 to

CMS domains 30 cases vs <10 cases

Health inspection .70 (.63-.79) <0.01
Quality measures 1.01(.90-.1.12) 94
Staffing 45 (40-.50) <0.01

NHs with high ratings on health inspection and nurse
staffing were less likely to have more than 30 COVID-19
cases vs facilities with 11 to 30 and vs facilities with 10 or
fewer cases than were low-performing NHs (OR, 0.68; 95%
CI(.567-.823; P = <.01), (OR, 0.48; 95% CI(.418-.557; P =
<.01). There was no significant association between high- vs
low-performing NHs in the quality measures domains with
COVID-19 cases.

While PPE shortages was a major concern in the early part
of 2020, this study did not find any statistically significant
impact of PPE on the incidence of COVID-19 cases (Table 4).
There was no statistically significant association between self-

Ownership of NHs (for-profit vs. not-for-profit vs.
government) also showed a statistically significant (p<.001)
association with incidence of COVID-19 cases (See Table 4).
The data shows that for-profit NHs had more COVID-19 cases
than not-for-profit and government owned. In this dataset,
60.4% were for-profit, 7.8% were government owned and
31.8% were not-for-profit nursing homes. In the category of
NHs with less than 10 cases 53.2% were for-profit, 9.7% were
government and 37.1% were not-for- profit. Whereas in NHs
with over 30 cases of COVID-19, 67.9% were for-profit, 6.6%
were government owned and 25.4% were not-for-profit. This
could be because there are more for-profit nursing homes than
government owned and non-profit.

To further understand the ownership effect, an ANCOVA
analysis was performed to control for NH size measured
by number of beds. The results of ANCOVA (see Table 5)
clearly show a statistically significant (F=20.1** p<0.01)
association between ownership and COVID-19 cases after
controlling for number of beds. We did a post hoc analysis
(Bonferroni comparison) for NH ownership and found that
there is statistically significant difference between for-profit vs
government (mean difference 6.82*%* p< 0.01) and statistically
significant difference between for-profit and non-profit (mean
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Table 3
State wide Distribution of Nursing Homes with COVID-19 Cases in Descending Order Based on the “All COVID-19 NH Cases”

AllNursing =10 COVID-19  11-30 COVID-19  >30 COVID-19  All COVID-19 Size*

Homes cases cases cases NH Cases .

N= 4390 N=1295(295%) N=1212(27.6%) N=1883(429%)  N= 135948 S“:;'sl ::05‘;:;15) Meg;‘i‘s‘; ;51‘;;150 L::ﬁz)(:;io

(73.6%) (10.9%)

N(%)
Ohio 827 (18.8%) 196 (23.7%) 229 (27.7%) 402 (48.6%) 28347 (20.9%) 73 (8.9%) 685 (83.9%) 58 (7.1%)
linois 622 (142%) 136 (21.9%) 129 (20.7%) 357(574%) 26083 (192%) 39 (6.3%) 408 (66.3%) 168 (27.3%)
Tndiana 485 (11.0%) 114 (23.5%) 135 (27.8%) 136 (48.7%) 16804 (12.4%) 32(6.7%) 390 (81.4%) 57 (11.9%)
Missouri 427 9.7%) 93 (21.8%) 99 (23.2%) 235 (55.0%) 15948 (11.7%) 16 (3.8%) 359 (84.9%) 48 (11.3%)
Michigan 393 (9.0%) 134 (34.1%) 122 (31.0%) 137 (34.9%) 10786 (7.9%) 49 (13.0%) 266 (70.7%) 61 (16.2%)
Towa 393 (9.0%) 152 (38.7%) 108 (27.5%) 133 (33.8%) 9209 (6.8%) 126 (32.3%) 255 (65.4%) 9.(23%)
Minnesota 329 (7.5%) 134 (40.7%) 86 (26.1%) 109 (33.1%) 7836 (5.8%) 82 (25.2%) 219 (67.2%) 25 (7.7%)
Wisconsin 325 (7.4%) 133 (40.9%) 101 (31.1%) 91 (28.0%) 6797 (5.0%) 54 (16.8%) 249 (77.3%) 19 (5.9%)
Kansas 252 (5.7%) 94 (37.3%) 81 (32.1%) 77 (30.6%) 6016 (4.4%) 99 (39.4%) 144 (57.4%) 8 (3.2%)
Nebraska 171 (3.9%) 67 (39.2%) 57.(33.3%) 47 (275%) 3629 (2.7%) 43 (253%) 115 (67.6%) 12.(7.1%)
North Dakota 73 (1.7%) 16 (21.9%) 26 (35.6%) 31 (42.5%) 2269 (1.7%) 31 (42.5%) 37(50.7%) 5 (6.8%)
South Dakota 93 (2.1%) 26 (28.0%) 39 (41.9%) 28 (30.1%) 2242 (1.6%) 29 (31.2%) 61 (65.6%) 3(3.2%)

*n = 4334; Data not available for 56 NH

difference 3.77%* p< 0.01) and there was no significant
difference between not-for-profit and government ownership
(mean difference -3.05 p=.09). This additional analysis
indicates that for-profit NHs were significantly different from
both government-owned and non-profit NHs, when it came to
the number of COVID-19 cases.

COVID-19 cases also increased with the number of beds in
the nursing homes. NHs with over 30 COVID-19 cases had an
average of 114.8 beds, whereas NHs with less than 10 COVID-
19 cases had only 70.9 beds on average. This association is
statistically significant (p<.01) (See Table 4). However, there
was a statistically significant but small negative correlation
between occupancy rate and COVID-19 cases, NHs with less
than 10 COVID-19 cases had slightly higher occupancy than
NHs with over 30 cases of COVID-19. The average occupancy
rate was 65.8% and there was not much variance in this when
compared based on COVID-19 cases. There was also a low
negative correlation between number of beds and occupancy
rate r=-0.155 p<0.01(data not shown).

There was also a statistically significant (p<.01) association
between star ratings of NHs and the incidence of COVID-19
cases (Table 4). The data shows there were fewer nursing
homes with 5-star rating in the over 30 COVID-19 cases.
Of the NHs that had 1-star rating 57.6% had more than 30
COVID-19 cases, whereas only 29.5% of NHs that had
5-star rating had more than 30 COVID-19 cases. Similarly,
only 19.4% NHs with 1-star rating had less than 10 cases of
COVID-19 while 39.1% of NHs with 5-star rating had less than
10 cases of COVID-19.

While there was no significant association between self-
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reported staff shortages and COVID-19 cases, staff hours
per resident of RN and CNA, had a statistically significant
(p<.001) negative association. i.e., the more RN and CNA
hours per resident, the lower the number of COVID-19 cases.
In NHs with less than 10 COVID-19 cases, the staffing hours
per resident was on average .96 RN hours and 1.69 CNA hours
where it was only .61 RN hours and 1.46 CNA hours in NHs
with more than 30 COVID-19 cases (see Table 4). However,
in the case of LPN hours, there was positive association with
COVID-19 cases, i.e., as the number of LPN hours increased,
so did the incidence of COVID-19 cases. In NHs that had
less than 10 COVID-19 cases, LPN hours per resident was on
average .72 hours, but in NHs that had more than 30 cases,
there were .77 LPN hours on average. The difference is small,
but it was statistically significant with p<.001. On further
analysis, we also found that while there is a positive correlation
for RN and CNA hours with star rating (RN 432*%* & CNA
307** p<.01), there was a statistically significant negative
correlation between LPN hours and star rating (LPN -.073%%*
p<.01). In addition, RN and CNA hours were negatively
correlated with number of beds (RN -206**, CNA -.118%*,
p<.01), LPN hours were positively correlated with number of
beds (LPN .116%*, p<.01).

Discussion

The distribution of NH COVID-19 cases among the
Midwestern states seems to be highly correlated with size
and population density of these states. However, Illinois was
leading in the number of COVID-19 cases until October 2020
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Table 4
Nursing Home Characteristics, Covid-19 Factors, and Star rating

Variables All Nursing Homes

=10 COVID-19 cases

11-30 COVID-19 cases  >30 COVID-19 cases Chi-square p- Values

(N=4390) N=1295 (29.5%) N=1212 (27.6%) N=1883 (42.9%)
Mean(SD) or N(%) Mean(SD) or N(%) Mean(SD) or N(%) Mean(SD) or N(%)
Outcome Measures no. (%)
Shortage of Licensed Nurse Staff (RN+LPN) 1211 (27.6%) 354 (29.2%) 318 (26.3%) 539 (44.5%) 0.99
Shortage of Nurse Aides 1263 (28.8%) 386 (30.6%) 329 (26.0%) 548 (43.4%) 1.00
Shortage of Clinical Staff (MD+NP+PA) 152 (3.5%) 42 (27.6%) 48 (31.6%) 62 (40.8%) 0.95
Shortage of Other Staff 668 (15.2%) 200 (29.9%) 170 (25.4%) 298 (44.6%) 1.00
COVID-19 Factors no. (%)
Adequate Current supply of N95 Masks 4235 (96.5%) 1247 (29.4%) 1167 (27.6%) 1821 (43.0%) 0.99
Adequate Current supply of Eye Protection 4275 (97 .4%) 1262 (29.5%) 1176 (27.5%) 1837 (43.0%) 0.97
Adequate Current supply of Gowns 4281 (97.5%) 1261 (29.5%) 1182 (27.6%) 1838 (42.9%) 0.86
Adequate Current supply of Gloves 4317 (98.3%) 1268 (29.4%) 1197 (27.7%) 1852 (42.9%) 0.67
Adequate Current supply of Surgical mask 4282 (97.5%) 1260 (29.4%) 1183 (26.6%) 1839 (42.9%) 0.96
Adequate Current supply of Hand Sanitizer 4319 (98.4%) 1270 (29.4%) 1194 (27.6%) 1855 (42.9%) 0.36
Nursing Home Structure ANOVA
Ownership <.001
For-profit (H) 2651 (60.4%) 689 (26.0%) 683 (25.8%) 1279 (48.2%)
Government 344 (7.8%) 125 (36.3%) 94 (7.8%) 125 (36.3%)
Not-for-profit 1395 (31.8%) 481 (34.5%) 435 (31.2%) 479 (34.3%)
Size and Occupancy Correlation
Number of Beds 93.4(50.7) 709 (37.1) 84.0 (48.9) 1148 (51.2) 0.523%*
Occupancy Rate% 65.8 (16.8) 69.2(18.2) 64.5(17.3) 64.1 (15.1) -0.069%*
Overall star rating, no. (%) -0.211%*
1 Star 566 (12.9%) 110 (19.4%) 130 (23.0%) 326 (57.6%)
2 Star 787 (17.9%) 180 (22.9%) 198 (25.2%) 409 (52.0%)
3 Star 811 (18.5%) 223 (27.5%) 214 (26.4%) 374 (46.1%)
4 Star 975 (22.2%) 293 (30.1%) 277 (28.4%) 405 (41.5%)
5 Star 1251 (28.5%) 489 (39.1%) 393 (31.4%) 369 (29.5%)
Nursing home characteristics Staffing
Mean(SD)(%)
RN Staffing Level Hours per resident per day 81(.52) 96 (.75) (35.2%) .82 (40) (28.2%) .69 (.33) (36.6%) -.204%*
LPN Staffing Level
Hours per resident per day 76 (34) 72 (.36) (28.4%) 77 (.35) (28.0%) 77 (.30) (43.6%) 050%*
CNA Staffing Level
Hours per resident per day 1.57 (.57) 1.69 (.78) (31.9%) 1.60 (47) (28.1%) 1.46 (40) (40.0%) -.156%*

#* p<0.01, * p<0.05, #**p<.001; *. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed); CV-Corona Virus; P values measures
whether nursing homes of residents with COVID-19 cases using ANOVA for nominal variables, spearman r for ordinal variables, and Pearson correlation tests for continues variables;

Ownership P value = ANOVA; Overall star rating P value = spearman r

(21). The metropolitan city of Chicago (in Illinois) with high
population density could have been the reason for Illinois to
be leading in COVID-19 cases until Oct 2020. Chicago and
[llinois were also one of the first cities and states to experience
more COVID-19 cases early on in the pandemic (22). When
data from Nov and Dec 2020 were included in the analysis,
Ohio led in number of cases. In all Midwestern states, COVID-
19 cases doubled when the Nov and Dec 2020 data were added

to the data from Jan-Oct 2020 (21).

From National Organization of State Offices of Rural Health
(NOSORH) data, Ohio is the only Midwestern state with no
frontier population, while S. Dakota and N. Dakota had more
than 30% frontier population (23). Frontier areas have very low
population density. State-by-state differences in NH COVID-19
rates could also be due to differences in state-level policies on
social distancing, mask wearing, level of community spread,
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Table 5
Association between Ownership and COVID-19 cases after controlling for number of beds

Analysis of Covariance (ANCOVA)

Source Sum of Squares df Mean Square F Partial Eta Squared
Number of All beds 877436.29 1 877436.29 1582.4%* 27
Ownership type 22346.12 2 11173.06 20.1%% 01

Error 240101.3 4330 554.5

*kp < 0.01

and variation in testing and reporting. Variations in reporting
format, case definitions and update frequency were also
indicated as barrier in another study (11).

The number of beds was positively associated with higher
COVID-19 cases, consistent with prior studies (in other States)
(11, 13, 18). There have been some studies that have found that
smaller NHs, especially greenhouse NHs fared better in the
COVID-19 pandemic (13). The stated reasons were that smaller
NHs’ residents have better psychosocial well-being, such
NHs are usually not-for-profit, and that the resident case mix
usually have less minority population (that are often at higher
mortality risk) (13). It could also be that larger nursing homes
have higher number of staff; spread of COVID-19 through
staff is another aspect that some studies have indicated (24),
where surges where highly correlated with increase in staff and
resident cases. Staff testing was also not fully implemented in
around 12% of facilities according to another study (25). This
finding is consistent with other studies that indicate smaller
sized nursing homes are associated with better quality care (5,
26). Since, COVID-19 is highly contagious in crowded areas,
the analysis checked for associations with overcrowding i.e.
occupancy in these NHs. However, our findings show that NH
COVID-19 cases are negatively correlated with occupancy rate.
One possible explanation for this negative relationship is larger
NHs tend to have lower occupancy rates.

This study also found a correlation between NH ownership
status and COVID-19 cases. From our analysis, for-profit NHs
were more likely to have higher rates of COVID-19 cases.
Other studies have reported similar findings (14, 18) and a
news report (27) also noted that for-profit nursing homes are
not faring well in controlling COVID-19. While other studies
report a correlation between NH ownership and COVID-19,
our analysis included multiple tests to confirm the statistically
significant relationship between ownership and COVID-19.
Potential explanations for this finding include the tendency for
there to be more beds in for-profit facilities, the facilities being
larger in general and also usually located in urban areas that
has larger proportion of minority population (28). Our study
further indicated that for-profit NHs had more cases even after
controlling for NH size. In this study, there was a negative
correlation between for-profit ownership and 5-star rating and
with RN and CNA staffing hours. Poor star rating is associated
with lower RN staffing hours and high staff turnover rates (29).
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Also, for-profit status is associated with higher LPN staffing
hours, which could indicate that for-profits are utilizing LPNs
(to reduce costs), instead of RNs.

A limitation of the current study is that other factors such as
health and functional status of the resident at admission, rate of
resident admissions from the community or from the hospital
and the population density of the city or town in which the
NH is located, could also affect the COVID-19 cases in NHs.
However, these factors could not be part of the analysis as
CMS database does not have these measures.

Across the 12 Midwestern states, high-performing NHs,
especially in terms of health inspection ratings and nurse
staffing, had fewer COVID-19 cases than low-performing NHs.
This is consistent with prior studies that have focused on other
states (19). These findings do indicate that such performance
measures are important and they do indicate poor staffing and
poor health standards needs to be addressed (10). Poor health
standards and nurse staffing shortages can make an NH more
vulnerable to future pandemics.

Our study findings also reveal another nursing staff -related
insight; specifically, higher RN and CNA hours correlated
with lower COVID-19 cases, whereas LPN staff hours lead to
higher COVID-19 cases. These findings are consistent with
other nursing home studies that link quality care with higher
and more qualified staffing (30). However, more research is
needed that examines whether it is the reduction of RNs or
something specific to LPN training that impacted the COVID-
19 cases. We also found from further analysis that LPN hours
were negatively correlated with star ratings, indicating a link
to quality care. LPN hours was also positively correlated with
number of beds, indicating that larger NHs tend to hire more
LPNs and from this study and others, we know that the size of
the NH is positively associated with higher COVID-19 cases.

Conclusion and Implications

While vaccination campaigns are well underway and
will limit the spread of COVID-19, nursing homes are still
vulnerable to mutations of the virus and other endemics. The
frailty, age and multiple chronic conditions of this population
make them especially vulnerable and the safety of older adults
in NHs should remain top priority. This study of NHs in
Midwestern states indicate that the NH factors that are most



The Journal of Nursing Home Research Sciences
Volume 7, 2021

THE JOURNAL OF NURSING HOME RESEARCH SCIENCES©

associated with a higher prevalence of COVID-19 cases are
size of the nursing home/number of beds, for-profit ownership,
star ratings, and RN and CNA hours per resident per day.
We depart from prior studies on this topic by examining self-
reported NH data for the entire year of 2020 (Jan 1 2020 — Dec
27 2020) and by specifically focusing on all the Midwestern
states. Our analysis findings imply the potential to use
a minimal set of indicators to predict the future incidence
of COVID-19 pandemic (and other endemics) among NH
residents and inform on appropriate policy considerations
to reduce NH vulnerabilities in this context. Future studies
could consider state-wide policies to limit community spread
and impact on COVID-19 cases in NHs. In addition, studies
could also evaluate the impact of the adoption of COVID-19
related policies within NHs such as visitation and staff testing
on the incidence of COVID-19 cases and evaluate the impact
of providing more resources in terms of qualified staffing and
care practices that promote strong infection control on the
spread of diseases such as COVID-19. Future studies could
consider integrating external data, such as government policy
changes, magnitude of the COVID-19 outbreak and attitudes
of the population in that region towards the pandemic and the
restrictions imposed, with the CMS data to understand how that
impacted COVID-19 cases in NHs in that region.
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