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Abstract

Background: Nursing homes have become the epicentre of the coronavirus disease 2019
(COVID-19) pandemic in Canada. Previous research demonstrates that for-profit nursing homes
deliver inferior care across a variety of outcome and process measures, raising the question of
whether for-profit homes have had worse COVID-19 outcomes than non-profit homes.

Methods. We conducted a retrospective cohort study of all nursing homes in Ontario, Canada
from March 29-May 20, 2020 using a COVID-19 outbreak database maintained by the Ontario
Ministry of Long-Term Care. We used hierarchical logistic and count-based methods to model
the associ ations between nursing home profit status (for-profit, non-profit or municipal) and
nursing home COVID-19 outbreaks, COVID-19 outbreak sizes, and COVID-19 resident deaths.

Results: The analysisincluded all 623 Ontario nursing homes, of which 360 (57.7%) were for-
profit, 162 (26.0%) were non-profit, and 101 (16.2%) were municipal homes. There were 190
(30.5%) COVID-19 nursing home outbreaks involving 5218 residents (mean of 27.5 + 41.3
residents per home), resulting in 1452 deaths (mean of 7.6 = 12.7 residents per home) with an
overall case fatality rate of 27.8%. The odds of a COVID-19 outbreak was associated with the
incidence of COVID-19 in the health region surrounding a nursing home (adjusted odds ratio
[aOR], 1.94; 95% confidence interval [Cl] 1.23-3.09) and number of beds (aOR, 1.40; 95% CI
1.20-1.63), but not profit status. For-profit status was associated with both the size of a nursing
home outbreak (adjusted risk ratio [aRR], 1.96; 95% CI 1.26-3.05) and the number of resident
deaths (aRR, 1.78; 95% CI 1.03-3.07), compared to non-profit homes. These associations were
mediated by a higher prevalence of older nursing home design standards in for-profit homes.

Interpretation: For-profit statusis associated with the size of a COVID-19 nursing home
outbreak and the number of resident deaths, but not the likelihood of outbreaks. Differences
between for profit and non-profit homes are largely explained by older design standards, which
should be afocus of infection control efforts and future policy.
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I ntroduction

Nursing homes have become the epicentre of the coronavirus disease 2019 (COVID-19)
pandemic in Canada, with residents of these care homes accounting for more than 80% of the
country’ s deaths (1, 2). Nursing homes residents are at high risk of contracting severe acute
respiratory syndrome coronavirus 2 virus (SARS-CoV-2) owing to their congregant living
arrangement and exposure to staff with asymptomatic COVID-19 infection (3, 4). Nursing home
residents are also at high risk of COVID-19 morbidity and mortality, with the mgjority being
frail and multimorbid older adults (5). Despite these predisposing risks, there is widespread
concern that nursing homes were both underprepared and underequipped to protect their
residents, and many have questioned whether for-profit nursing homes have had worse COVID-
19 outcomes (6, 7).

In Canada’ s most populous province of Ontario, all nursing home residents receive
personal and nursing care as well as subsidized accommodation under a publicly funded long-
term care program. Regardless of this governmental funding, individual nursing homes can be
owned and operated by for-profit, non-profit or public entities (8). Several observational studies
suggest that for-profit nursing homes tend to deliver inferior care across avariety of outcome and
process measures (9, 10). Thisincludes lower levels and quality of staffing, more resident and
family complaints, higher rates of emergency department visits, acute care hospitalizations and
mortality (11-20). Thereis also evidence from the U.S. that for-profit nursing homes are more
likely to receive deficiency citations for infection control and hand hygiene practices (21, 22). In
light of this evidence and the catastrophic COVID-19 epidemic in nursing homes, we examined

the associ ation between for-profit status and the risk of COVID-19 outbreaks and death.


https://doi.org/10.1101/2020.05.25.20112664
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.05.25.20112664; this version posted May 27, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

Methods

Sudy design

We conducted a retrospective cohort study of all 623 nursing homes in Canada’ s most
populous province of Ontario from March 29, 2020, the date of the first reported Ontario nursing
home outbreak until May 20, 2020 (most recent data available) (23). The study was approved by
the Research Ethics Board of the University of Toronto as well as the Hamilton Integrated
Research Ethics Board. We followed the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) reporting guideline and the Reporting of Studies Conducted Using
Observational Routinely-Collected Health Data (RECORD) statement guidelines (Appendix 1)

(24, 25).

Data sources

We obtained all datafor this study from the Ontario Ministries of Health and Long-Term
Care as part of the province' s emergency “modeling table’. Thisincluded nursing home level
data from the Long-Term Care Inspections Branch on the cumulative number of resident
COVID-19 cases and deaths. This data is collected daily by inspectors across the Province of
Ontario who contact nursing homes and input data on outbreaks into a COVID-19 case tracking
tool. The tracking tool also contains information on the profit status of the province' s nursing
homes, which comprises for-profit homes (proprietary homes that are either owner operated or

part of corporate chains), non-profit homes (charitable, religious and community agencies), and
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municipal public homes (municipally run and their employees are municipa government staff)
(26).

Additional nursing home level data obtained from the Ontario Ministry of Long-Term
Care included: number of licensed beds; the specific mix of bed occupancy types (one, two, or
four residents per room); and the age of the nursing home' s design. The age of anursing home's
design is determined by a structural classification of the home's design standard (27). We
classified nursing homes exceeding 1972 design standards as having ‘newer design standards’,
and those homes meeting or falling below 1972 design standards as having ‘older design
standards’ . Homes with older design standards typically have smaller room sizes, less single
occupancy rooms, and more shared washrooms (Appendix 2).

We also measured the cumulative incidence of COVID-19 in the communities
surrounding each nursing home. Thiswas calculated using deidentified line level data on all
confirmed COVID-19 cases (as of May 19, 2020) from Ontario’ sintegrated Public Health
Information System to determine the rate of COVID-19 per thousand individuals (using
population datafrom the 2016 census) for each of Ontario’s 35 health regions served by a Public
Health Unit (28). Residents of nursing homes were excluded from the numerator and

denominator of thisincidence calculation.

Primary exposure and main outcomes
The primary exposure of interest was the nursing home profit status (for-profit, non-profit
or municipal). The main outcomes of interest were: nursing home COV ID-19 outbreaks (at least

one resident case), COVID-19 outbreak sizes (total number of confirmed resident cases amongst
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homes with outbreaks), and total number of COVID-19 resident deaths (amongst homes with

outbreaks).

Satistical analysis

Summary statistics were computed to compare, by profit status, nursing home
characteristics and the number of COVID-19 resident cases and deaths. We created separate
multivariable statistical models for the three outcomes of interest. We modelled therisk of a
nursing home COVID-19 outbreak with >1 resident case using logistic regression. COVID-19
outbreak size and total number of resident COVID-19 deaths were modelled using quasi-Poisson
regression with an offset for the log of the number of beds within a nursing home. For al three
models, random intercepts corresponding to each health region were included (29). For each of
the three outcomes, we created three models all adjusted for the same factors. Model 1 included
profit status only (unadjusted) and Model 2 included profit status + health region characteristics
(population size of the nursing home location, COVID-19 cases per thousand in the health region
surrounding the nursing home). Model 3 was an explanatory model and included profit status +
health region characteristics + nursing home-level factors. We chose, a priori, to make our main
inferences from model 2, and we used model 3 to examine explanatory nursing home factors
related to profit status. We did not include bed occupancy type in the final models as thiswas
collinear with the age of the nursing home design standard (Pearson correlation = 0.81). We
examined the residual variability between health regions surrounding nursing homes using the
median odds or risk ratio aswell as percent change in variance (30). We aso created dot charts
to visualize the distribution of the size of COVID-19 outbreaks and the total number of deaths

across nursing home profit statuses and age of design standards.
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All covariates were selected a priori on the basis of areview of the literature. Analyses
were performed using SAS statistical software, version 9.4 (SAS Institute Inc). Tests were 2-

tailed, and the level of statistical significance was set at al 1=[1.05.

Results

The analysisincluded all 623 Ontario nursing homes, of which 360 (57.7%) were for-
profit homes, 162 (26.0%) were non-profit homes, and 101 (16.2%) were municipal homes. On
average, and compared to both non-profit and municipal homes, for-profit homes were smaller
(lowest mean number of licensed beds), had the lowest proportion of single occupancy rooms,
and had older design standards (Table 1).

Overal, the crude incidence of COVID-19 nursing home outbreaks was 85.1 per
thousand among for-profit homes, 61.4 per thousand among non-profit homes, and 23.4 per
thousand among municipal homes. The crude rate of COVID-19 nursing home resident deaths
was 23.4 per thousand among for-profit homes, 18.2 per thousand among non-profit homes, and
5.8 per thousand among municipal homes. The case-fatality rate among nursing home residents
was 27.5% among for-profit homes, 29.7% among non-profit homes, and 25.0% among

municipal homes (Table 2).

Odds of a COVID-19 nursing home outbreak

There were 190 (30.5%) COVID-19 outbreaks among Ontario’ s nursing homes, with 110
(30.6%) occurring in for-profit homes, 55 (34.0%) occurring in non-profit homes and 25 (24.8%)
occurring in municipal homes (Table 2). In the unadjusted (model 1) and health region

characteristics-adjusted (model 2) logistic regression models, nursing home profit status was not
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significantly associated with the odds of a COVID-19 nursing home outbreak (Table 3). In the
fully adjusted explanatory mode (model 3), both the incidence of COVID-19 in the health
region surrounding the nursing home (adjusted odds ratio [aOR], 1.94; 95% confidence interval
[CI] 1.23-3.09; per increase in 1/1000 COVID-19 incidence) and the total number of beds (aOR,
1.40; 95% CI 1.20-1.63; per 50 beds) were significantly associated with the odds of a COVID-19

nursing home outbreak.

Sze of COVID-19 nursing home outbreaks (total number of resident cases)

Among nursing homes with a COVID-19 outbreak, an average of 23.8% of all residents
in for-profit homes had COVID-19, whereas on average 17.2% and 7.1% of all residentsin non-
profit and municipal homes had COVID-19, respectively (Table 2). Thirteen of the fifteen homes
with the highest infection rates were for-profit-homes with older design standards (Figure 1). In
both unadjusted (risk ratio [RR], 1.83; 95% CI 1.18-2.84) and health region characteristics-
adjusted quasi-Poisson regression models (adjusted RR [aRR], 1.96; 95% CI 1.26-3.05), for-
profit status was significantly associated with the size of the COVID-19 nursing home outbreak
compared to non-profit status (Table 4). In the fully adjusted explanatory model, the relationship
with for-profit status was attenuated (aRR, 1.35; 95% CI 0.86-2.12), whereas both the number of
COVID-19 cases per thousand in the health region surrounding the nursing home (aRR, 1.70;
95% CI 1.04-2.76), older nursing home design standards (aRR, 1.73; 95% CI 1.17-2.56), and
total number of beds (aRR, 0.82; 95% CI 0.72-0.93; per 50 beds) were significantly associated

with the size a COVID-19 nursing home outbreak.

Number of COVID-19 resident deathsin a nursing home outbreak
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Among nursing homes with a COVID-19 outbreak, on average 6.5% of all residentsin
for-profit homes died of COVID-19, whereas on average 5.5% and 1.7% of all residentsin non-
profit and municipal homes died of COVID-19, respectively (Table 2). Seven of the ten homes
with the highest death rates were for-profit-homes with older design standards (Figure 2). Quasi-
Poisson regression modelling demonstrated that for-profit status was associated with the total
number of nursing home resident COV ID-19 deathsin the health region characteristics-adjusted
model (aRR, 1.78; 95% CI 1.03-3.07) but not the unadjusted model (RR, 1.67; 95% CI 0.99-
2.73) (Table5). In the fully adjusted explanatory model, the relationship with for-profit status
was attenuated (aRR, 1.19; 95% CI 0.70-2.01), and older nursing home design standards (aRR,
1.89; 95% CI 1.18-3.03) and number of beds (aRR = 0.80 (0.68-0.93), per 50 beds) were
significantly associated with the risk of the total number of nursing home resident COVID-19

deaths.

I nter pretation

In this study of all 623 nursing homes in Ontario, Canada we found that the odds of a
COVID-19 nursing home outbreak was associated with the incidence of COVID-19 in the health
region surrounding the nursing home and the total number of beds, but not for-profit status.
Among nursing homes with a confirmed COVID-19 outbreak, for-profit status was associated
with a1.96-fold (95% CI 1.26-3.05) increase in outbreak size and a 1.78-fold (95% CI 1.03-
3.07) increase in the number of COVID-19 resident deaths, after adjusting for health region
characteristics and compared to non-profit homes. All comparisons favored municipal homes

(Appendix 3).
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The significant association between the risk of a nursing home outbreak and the
incidence of COVID-19 in the surrounding health region is consistent with emerging literature
demonstrating that nursing home staff are important vectors for SARS-CoV-2 transmission (4,
31). During the COVID-19 pandemic, most nursing homes have become relatively closed
environments because of restrictions on visitors and resident transfers. This has meant that
through no fault of their own, infected health care workers are the probable source of many
nursing home outbreaks (32). An earlier study of COVID-19 outbreaks in Ontario nursing homes
reported that staff infection was a significant predictor of future resident deaths (31). Screening
protocols may be missing infected staff who are asymptomatic or minimally symptomatic, while
low wages and scarce sick benefits mean that others may be working whileill (6, 7, 33). Many
staff are also employed part-time and work at multiple healthcare facilities, something that has
been linked to the transmission of COVID-19 between nursing homes (4, 34). Our additional
observation associating the number of bedsin anursing home and the risk of an outbreak may be
related to the fact that larger homes require more staff, thereby increasing the number of
potential vectors for infection (35).

Our findings linking for-profit status with both the number of resident cases and deaths
within nursing home COVID-19 outbreaks appears to be mediated, in large part, by the higher
proportion of outdated design standards (which meet or fall below 1972 standards) in for-profit
homes leading to more widespread transmission of COVID-19. Our hierarchical model revealed
that associations favouring non-profit and municipal homes were attenuated when accounting for
the age of ahome's design standards. Newer design standards provide for larger and more

private room accommodations as well as less crowded and more self-contained common spaces
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which, beyond promoting quality of life, are designed to promote infection prevention and
control (27).

The evolving COVID-19 crisisin Canada’ s nursing homes has already led to sweeping
callsfor reformsto long-term care, including removing private for-profit businesses from the
sector (6, 36). Our findings suggest that the incidence of COVID-19 in the health region
surrounding a nursing home and the size of the home—but not for-profit status—are important
risk factors for seeding COVID-19 nursing home outbreaks, whereas for-profit status (with for-
profit homes more commonly having outdated design standards) is an important risk factor for
transmission of COVID-19 after a home has been infected. Further, it isimportant to recognize
that some, not al, for-profit homes have worse COVID-19 outcomes, as it seems to be those
with older design standards likely indicating a failure to upgrade and modernize facilities. With
governments like Ontario’s already committing to independent commissions and inquiries into
their long-term care systems, it isimportant that policy recommendations and changes consider
all root causes of the present crisis (37).

The study is limited by alack of individual-level data on the sociodemographic and
clinical characteristics of nursing home residents. Given the centralized admission process for
long-term care in the Province of Ontario, we do not expect substantial differencesin residents
case-mix between for-profit, non-profit and municipal homes. Like other sources of databeing
rapidly collected during the COVID-19 pandemic, data from the Long-Term Care Inspections
Branch was not independently validated, and there is potential for incompleteness. Since many
nursing home outbreaks are still ongoing, there is also the possibility of right censoring of data;
this limited our ability to study outbreaks which currently only involve staff but have the

potential to spread to residents. We also could not account for changing provincial policiesin
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infection prevention and control practices; however, these would not be expected to differentially
impact for-profit homes. Finally, we did not account for SARS-CoV -2 testing rates, but COVID-
19 case fatality rates between for-profit, non-profit and municipal homes were all similar
suggesting smilar levels of case identification.

In conclusion, we document that the risk of a COVID-19 nursing home outbreak was
related to the COVID-19 infection rate in the health region surrounding the home and its total
number of beds rather than for-profit status. We did find evidence that for-profit nursing homes
have larger COVID-19 outbreaks and more COVID-19 resident deaths, compared to non-profit
and municipal homes, and that this finding was mediated by the higher number of for-profit
homes with outdated design standards. The COVID-19 pandemic has laid bare long-standing
issuesin how nursing homes are financed, operated and regulated (38). As health systems
scramble to prepare nursing homes for successive waves of the COVID-19 pandemic and others
search for accountability and solutions to the crisisin long-term care, it isimportant to examine

all potential explanations for observed differences in COVID-19 outcomes across nursing homes.
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Table 1. Characteristicsof all 623 Ontario Nursing Homes by Profit Status

Nursing Home Profit Status

M easures For-profit | Non-profit | Municipal | p-value'
n=360 n=162 n=101
Number of beds (mean) 1132 1196 155.2 <0.001
Older design standards, n (%)° 193 (53.6) | 30(18.5) 12 (11.9) <0.001
Accommodation type
% single occupancy (mean) 31.6% 49.2% 52.8% <0.001
% double occupancy (mean) 38.5% 39.9% 39.7% 0.52
% triple or quadruple occupancy (mean) 28.3% 8.7% 6.6% <0.001
Population size of the community situating the nursing home, n (%)
>500,000 145 (40.3) | 82(50.6) 28 (27.7) 0.002
10,000 - 499,999 143 (39.7) | 37(22.8) 45 (44.5)
<10,000 72 (20.0) 43 (26.5) 28 (27.7)
Incidence of COVID-19 in the health region | 1.00 per 1.06 per 0.89 per 0.045
surrounding the nursing home thousand thousand thousand

! Chi-square test used for categorical variable and Kruskal-Wallis test for continuous, 0=0.05
2 Nursing homes where >50% of beds meet or fall below 1972 design standards (Appendix 2)
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Table 2: Ontario Nursing Home COVID-19 Outbreaks and Deaths by Profit Status (Mar ch

29-May 20, 2020)

Nursing Home Profit Status

M easures For-profit | Non-profit | Municipal | p-value'
n=360 n=162 n=101
COVID-19 Outbreaks
Total number of COVID-19 cases 3599 1239 380 -
Incidence of COVID-19 cases 85.1 per 61.4 per 23.4 per <0.001
thousand thousand thousand
Homes with aresident outbreak, n (%) 110 (30.6) 55 (34.0) 25 (24.8) 0.29
Proportion of residents infected per outbreak 23.8% 17.2% 7.1% (.129) 0.01
home, mean (SD) (.303) (.215)
Mean number of cases per outbreak home (SD) | 32.7 (48.0) | 22.5(26.7) | 15.2(30.1) 0.20
COVID-19 Resident Deaths
Total number of COVID-19 deaths 989 368 95 -
COVID-19 death rate 234 per 18.2 per 5.8 per <0.001
thousand thousand thousand
Homes with any resident death, n (%) 51 (14) 33(20) 11 (11) 0.086
Proportion of resident deaths per outbreak home, 6.5% 5.5% 1.7% 0.19
mean (SD) (.101) (0.081) (0.037)
Mean number of deaths per outbreak home (SD) 9.0 (14.6) 6.7 (9.4) 3.8(8.8) 0.33
Casefatality rate % 27.5% 29.7% 25.0% 0.14

! Exact binomial test used for incidence, chi-square test for categorical variables, and Kruskal-Wallis test for

continuous, a=0.05
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Table 3: Odds of a Nursing Home COVID-19 Outbreak by Profit Status

Model 1
(Profit status only)

M odel 2

(+ Adjustment for
health region
characteristics)

M odel 3 (Explanatory)
(+ Adjustment for
nursing home
characteristics)

Variable

aOR (95% Cl)

aOR (95% Cl)

aOR (95% Cl)

Profit status

Non-profit (ref)

For-profit

1.01 (0.64-1.57)

0.96 (0.61-1.49)

0.88 (0.55-1.41)

Municipal

0.83 (0.45-1.54)

0.85 (0.46-1.58)

0.64 (0.23-1.23)

Health region character

istics

COVID-19 incidence
(1 case per thousand)

202 (1.20-3.38)

1.94 (1.23-3.09)

Population

>500,000 (ref)

10,000 - 499,999

0.57 (0.32-1.00)

0.56 (0.33-0.94)

<10,000

0.27 (0.13-0.58)

0.40 (0.19-0.85)

Nursing home characteristics

Number of beds (unit of
50)

1.40 (1.20-1.63)

Older design standards

1.48 (0.97-2.25)

aOR = adjusted oddsratio
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Table 4: Size of Nursing Home COVID-19 Outbreaks by Profit Status

Model 1
(Profit status only)

M odel 2

(+ Adjustment for
health region
characteristics)

M odel 3 (Explanatory)

(+ Adjustment for
nursing home
characteristics)

Variable

aRR (95% Cl)

aRR (95% Cl)

aRR (95% Cl)

Profit status

Non-profit (ref)

For-profit

1.83(1.18-2.84)

1.96 (1.26-3.05)

1.35 (0.86-2.12)

Municipal

0.60 (0.28-1.30)

0.64 (0.29-1.40)

0.67 (0.33-1.37)

Health region character

istics

COVID-19 incidence
(cases per thousand)

1.84 (1.10-3.08)

1.70 (1.04-2.76)

Population

>500,000 (ref)

10,000 - 499,999

0.65 (0.23-1.24)

0.54 (0.30-0.98)

<10,000

0.85 (0.22-3.28)

0.53 (0.15-1.86)

Nursing home characteristics

Number of beds (unit of
50)

0.82 (0.72-0.93)

Older design standards

1.73 (1.17-2.56)

aRR = adjusted risk ratio
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Table5: Number of Nursing Home Resident COVID-19 Deaths by Profit Status

Model 1
(Profit status only)

M odel 2

(+ Adjustment for
health region
characteristics)

Model 3

(+ Adjustment for
nursing home
characteristics)

Variable

aRR (95% Cl)

aRR (95% Cl)

aRR (95% Cl)

Profit status

Non-profit (ref)

For-profit

1.67 (0.99-2.79)

1.78 (1.03-3.07)

1.19 (0.70-2.01)

Municipal

0.50 (0.19-1.29)

0.54 (0.20-1.49)

0.57 (0.23-1.39)

Health region character

istics

COVID-19 Incidence
(cases per thousand)

1.77 (0.47-6.60)

1.48 (0.84-2.63)

Population

>500,000 (ref)

10,000 - 499,999

0.62 (0.26-1.47)

0.51 (0.25-1.03)

<10,000

0.72 (0.12-4.25)

0.40 (0.08-1.91)

Nursing home characteristics

Number of beds (unit of
50)

0.80 (0.68-0.93)

Older design standards

1.89 (1.18-3.03)

aRR = adjusted risk ratio
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Figure 1: Distribution of Nursing Home COVID-19 Outbreak Sizes by Profit Status
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Figure 2: Distribution of the Number of COVID-19 Resident Deaths in a Nursing Home
Outbreak by Profit Status
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