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ABSTRACT

BACKGROUND: The epidemiology of
SARS-CoV-2 infection in retirement
homes (also known as assisted living
facilities) is largely unknown. We exam-
ined the association between home-
and community-level characteristics
and the risk of outbreaks of SARS-CoV-2
infection in retirement homes since the
beginning of the first wave of the COVID-
19 pandemic.

METHODS: We conducted a population-
based, retrospective cohort study of
licensed retirement homes in Ontario,
Canada, from Mar. 1 to Dec. 18, 2020.
Our primary outcome was an outbreak
of SARS-CoV-2 infection (= 1 resident or
staff case confirmed by validated

nucleic acid amplification assay). We
used time-dependent proportional haz-
ards methods to model the associations
between retirement home- and
community-level characteristics and
outbreaks of SARS-CoV-2 infection.

RESULTS: Our cohort included all
770 licensed retirement homes in
Ontario, which housed 56 491 residents.
There were 273 (35.5%) retirement
homes with 1 or more outbreaks of
SARS-CoV-2 infection, involving 1944
(3.5%) residents and 1101 staff (3.0%).
Cases of SARS-CoV-2 infection were dis-
tributed unevenly across retirement
homes, with 2487 (81.7%) resident and
staff cases occurring in 77 (10%) homes.

The adjusted hazard of an outbreak of
SARS-CoV-2 infection in a retirement
home was positively associated with
homes that had a large resident cap-
acity, were co-located with a long-term
care facility, were part of larger chains,
offered many services onsite, saw
increases in regional incidence of SARS-
CoV-2 infection, and were located in a
region with a higher community-level
ethnic concentration.

INTERPRETATION: Readily identifiable
characteristics of retirement homes are
independently associated with out-
breaks of SARS-CoV-2 infection and can
support risk identification and priority
for vaccination.

been at the centre of the COVID-19 pandemic in Canada

and internationally.>? Long-term care facilities — whose
residents are the congregate living population most affected by
COVID-19 — have been the subject of immense scientific and
public interest during the pandemic.? Retirement homes (often
known as assisted living facilities) have received far less exam-
ination despite also housing many vulnerable older adults.*" In
contrast to long-term care facilities, retirement homes are pri-
vate residential complexes that provide a range of supportive
care and lifestyle services that are purchased out of pocket by
residents or their families.® Although residents of retirement
homes access supportive care services, they are substantially
less frail and dependent than residents of long-term care

F rail older adults living in congregate care settings have

homes.® Inconsistent regulation of these facilities throughout
Canada and the United States has limited research into the epi-
demiology of SARS-CoV-2 infection in retirement homes.®

There are 770 licensed retirement homes in Ontario, Canada’s
most populous province, that house more than 50000 older
adults, a population size that approaches the number of Ontario
residents of long-term care homes.* Since the onset of the COVID-
19 pandemic in Ontario, the number of positive cases and deaths
in retirement homes has continued to grow. As of Apr. 11, 2021,
retirement home residents accounted for about 8% of deaths from
COVID-19 in Ontario (596/7552).1* Outbreaks of SARS-CoV-2 infec-
tion surged in retirement homes during the first and second waves
in Canada and the US,**? and there has been limited examination
in the literature beyond early reports of case surveillance.
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We examined the association between home- and community-
level characteristics and the risk of outbreaks of SARS-CoV-2 infec-
tion during the first wave of the COVID-19 epidemic in Ontario’s
retirement homes. Consistent with our previous population-level
work in Ontario long-term care homes,?** we hypothesized that
home size and regional incidence of SARS-CoV-2 infection would
be associated with the risk of an outbreak.

Methods

Study design

We conducted a retrospective cohort study across all retirement
homes in Ontario, Canada, from Mar. 1, 2020, to Dec. 18, 2020,
spanning the entirety of Ontario’s first wave as well as early data
from the second wave of the COVID-19 pandemic.>We adhered to
the Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) guideline and the Reporting of Studies Con-
ducted Using Observational Routinely Collected Health Data
(RECORD) statement guidelines.!®!" In Ontario, retirement homes
are defined in legislation (similar to other North American jurisdic-
tions) as residential complexes that are occupied primarily by peo-
ple aged 65 years or older and that have at least 2 care services
available (Appendix 1, available at www.cmaj.ca/lookup/doi
/10.1503/cmaj.202756/tab-related-content).18%

Data sources

We obtained data from the Ontario Retirement Homes Regulatory
Authority (RHRA) and Ontario Ministry of Health, as part of the
Ontario COVID-19 Modelling Consensus Table. We obtained home-
level daily case counts of SARS-CoV-2 infections and deaths from
COVID-19 among retirement home residents and staff (in home or
hospital) from the RHRA, through its COVID-19 Tracking Tool. We
collected these data, which include the date on which an outbreak
of SARS-CoV-2 infection was declared and deemed resolved,
through daily direct inquires by the RHRA and through self-reports
by licensed retirement homes to the RHRA. These data are publicly
reported.’ Licensed retirement homes are required to report out-
breaks of SARS-CoV-2 infection to the RHRA at the same time they
are reported to their local public health units. Data from the tracking
tool correlated closely with other provincial data sources, including
the integrated Public Health Information System, the Ontario Lab-
oratories Information System, and a death database maintained by
the Ontario Chief Coroner’s office, and have been used in COVID-
19-related research on long-term care homes.2*

Exposures and outcome

We obtained data on home-level exposures from the provincial
registry of licensed retirement homes, which contains data on resi-
dent capacity, co-location with a long-term care facility, and the
availability of care services onsite, for all retirement homes in
Ontario. The RHRA is legislatively mandated to maintain the registry
as the provincial retirement homes regulator. Home size was based
on reported resident capacity and assigned to quintiles. Co-location
of the retirement home with a long-term care facility was identified
by RHRA records as those homes sharing the same physical building
or situated on the same site. Information on chain ownership was

supplied by the RHRA, and homes were classified as being members
of a small (2-5 homes), medium (6-20 homes) or large (> 20 homes)
chain, or not part of a chain. The RHRA maintains a list of 13 services
offered (Appendix 1) and a home’s services were summed and
assigned to the following categories: <6, 7, 8, or = 9 services.

We obtained data on home-level occupancy, staffing counts and
external care providers from an RHRA survey of all retirement homes,
conducted in May 2020 (home-level response was 92.7%). External
care providers come into the home either as contracted workers of
the publicly funded home care program, or by private pay arrange-
ments with residents. We calculated a staff-to-resident ratio compris-
ing both types of external care providers based on the response val-
ues from the home survey and assigned the ratios to quartiles.

We obtained the daily incidence of SARS-CoV-2 infection across
Ontario’s 36 public health regions from Public Health Ontario’s inte-
grated Public Health Information System.?? We calculated time-
varying incidence of SARS-CoV-2 infection each day as the rolling
14-day incidence per 1000 population for the public health unit in
which the retirement home resided. We chose a rolling 14-day inci-
dence based on the trend of community incidence rates (Appendi-
ces 2 and 3, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.202756/tab-related-content). We conducted a sensitivity
analysis using a 30-day time period, as well as by centring the index
day in the rolling average period. We obtained linked data on
community-level median household income and ethnic concentra-
tion from the Ontario Ministry of Health, based on the 2016 Can-
adian Census and the Ontario Marginalization Index, respectively.
We obtained the neighbourhood-level ethnic concentration sur-
rounding each retirement home; this is defined as the combined
proportions of residents who were not White or Indigenous, and
immigrants who had arrived in Canada within the past 5 years,
based on the 2016 Canadian Census.???* We calculated the popula-
tion size of the community in which each retirement home resided
using Statistics Canada’s Postal Code Conversion File Plus (PCCF+),
through postal codes from the Canada Post Corporation that were
current up to and including November 2018; communities with a
population size of < 10 000 individuals were considered rural.?*

Our primary outcome was an outbreak of SARS-CoV-2 infec-
tion (= 1 resident or staff case confirmed by validated nucleic
acid amplification assay).

Statistical analysis

We computed summary statistics to compare, by outbreak status,
and retirement home- and community-level characteristics. We
used the 2 test for categorical variables and the Kruskal-Wallis
test for continuous variables. We calculated case fatality rates as
the proportion of residents who died of COVID-19 compared with
the total number of residents infected with SARS-CoV-2.

We used Cox proportional hazards to model the associations
between retirement home- and community-level characteristics and
the risk of an outbreak of SARS-CoV-2 infection. Community inci-
dence of SARS-CoV-2 infection was a time-varying covariate, with all
other measures being fixed. A retirement home was at risk of experi-
encing an event on all days (Mar. 1 to Dec. 18, 2020), except for days
in which the home was experiencing an outbreak. When an outbreak
was over, the home returned to being at risk for a future outbreak. To
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account for correlation among observations within public health
units and multiple outbreaks within the same retirement homes, we
applied a robust sandwich estimator for the covariance matrix. We
forced all variables into an adjusted model to add clarity around all
effects of interest. Finally, we examined 2-way interactions among
selected covariates. We examined the proportionality of hazards
assumption using Kaplan-Meier plots and time-varying covariates.
We collapsed some explanatory variables represented as quintiles to
3 levels to comply with proportionality requirements.

Ethics approval
The study was approved by the Hamilton Integrated Research
Ethics Board.

Results

Infections and deaths

The analysis included all 770 licensed retirement homes in Ontario as
of Mar. 1, 2020. Overall, 273 (35.5%) retirement homes experienced
1 or more outbreaks of SARS-CoV-2 infection as of Dec. 18, 2020, with
195 (25.3%) having 1 outbreak, 65 (8.4%) having 2, 10 (1.3%) having 3,
and 3 (0.4%) having 4 outbreaks. Outbreaks of SARS-CoV-2 infection in
this period involved 1944 (3.5%) infected residents and 1101 infected
staff (3.0%) (Table 1). A total of 139 outbreaks occurred between
March and the end of May, 32 from June through August, and 196
from September to December 18,2020 (Appendix 4, available at www.
cmaj.ca/lookup/doi/10.1503/cmaj.202756/tab-related-content).

Almost half of all outbreaks involved both staff and resident cases,
with outbreaks involving staff being more common than those involv-
ing residents. The crude cumulative incidence of SARS-CoV-2 infec-
tion among residents was 34.3 per thousand. In homes with a resi-
dent infection, the median number of residents infected was
4 (interquartile range [IQR] 1-15). SARS-CoV-2 infection was distrib-
uted unevenly across retirement homes: 2487 (81.7%) resident and
staff cases occurred in 77 (10%) of homes. There were 87 (11.3%)
retirement homes with outbreaks resulting in 1 or more resident
deaths, accounting for a total of 336 deaths of residents from COVID-
19 (5.9 per 1000 residents in Ontario) and a case fatality rate of 17.3%.

Characteristics of retirement home by outbreak status
Retirement homes housed 56491 residents, with an average of
73 residents and 48 staff per home and an overall occupancy rate
of 74.2% (Table 2). Most retirement homes had external care pro-
viders who entered the home daily, were part of a privately owned
chain, were located in communities with larger populations and
lower ethnic concentration, and offered more than 6 services to
their residents onsite. A minority of retirement homes were co-
located with a long-term care facility. Compared with retirement
homes without outbreaks, those that experienced 1 or more out-
breaks of SARS-CoV-2 infection were more likely to have larger
resident capacity, be part of a larger chain, have external care
providers entering the home on a daily basis, have more services
available to their residents onsite, and be located in larger com-
munities with a higher ethnic concentration.

Table 1: Description of outbreaks of SARS-CoV-2 infection and related deaths in retirement homes in Ontario

No. (%)* of homes with outbreaks of SARS-CoV-2

Characteristic infection
By retirement home n=770
>1 outbreaks 273 (35.5)
Total outbreaks n=367
No. of outbreaks involving both residents and staff 148 (40.3)
No. of outbreaks involving residents only 75 (20.4)
No. of outbreaks involving staff only 144 (39.2)
Median no. of cases per facility with a resident infection (IQR) 4(1-15)
No. of homes with > 1 COVID-19 deaths, n 87
Median proportion of residents who died per facility with a resident death, % (IQR) 2.9 (1.5-7.6)
Median no. of deaths per facility with 1 or more deaths (IQR) 3(1-4)
By SARS-CoV-2 infection n=3045
No. of staff infections 1101 (36.2)
No. of resident infections 1944 (63.8)
Cumulative incidence of COVID-19 resident cases (per thousand RH residents) 34.4
Median proportion of residents infected per facility with a resident infection, % (IQR) 4.9 (1.8-19.7)
No. of deaths from COVID-19 336
COVID-19 death rate (per thousand RH residents) 5.9
Case fatality rate, % 17.3

Note: IQR = interquartile range, RH = retirement home.
*Unless otherwise specified.
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Risk of an outbreak

Increases in regional incidence of SARS-CoV-2 infection were asso-
ciated with outbreaks in retirement homes, where an increase of
1 case per 1000 people in the previous 14 days was associated with
a 1.6-fold increase in the hazard of an outbreak (Table 3). The

number of outbreaks of SARS-CoV-2 infection was more sensitive
to increases in regional incidence of SARS-CoV-2 infection during
Wave 1 than in Wave 2 (Appendix 3). In addition to regional inci-
dence of SARS-CoV-2 infection, the adjusted hazard of an outbreak
of SARS-CoV-2 infection was positively associated with homes that

Table 2 (part 1 of 2): Characteristics of retirement homes by status of outbreak of SARS-CoV-2 infection

Measures

No. (%) of homes
No. (%) of residents§
Mean no. of residents per facility§
Mean no. of total staff per facilityt
Facility characteristics
Total resident capacity, n (%)
<45
45-74
75-109
110-151
=152
Mean occupancy rate§
Mean no. of suites
No. (%) co-located with a nursing home or long-term care facility

Mean no. (%) of external care providers who enter facility daily,§
among those with a value

0
> 1, exact number unknown
lor2
3-6
=7
Missing
No. (%) of active staff-to-resident ratio§
<0.49
0.49-0.64
0.64-0.84
>0.84
Missing
No. (%) of homes in chain
Not a chain
Small (2-5)
Medium (6-20)
Large (> 20)
No. (%) of available servicesq

<6

Iv o

No. (%)* of

homes with Homes with no
All homes =1 outbreakt outbreaks p valuef
770 (100) 273 (35.5) 497 (64.5)
56 491 25920 (45.9) 30571 (54.1)
73.4 94.9 61.5 <0.0001
48.1 66.2 38.4 <0.0001
149 (19.4) 22 (8.1) 127 (25.6) <0.0001
151 (19.6) 2 (11.7) 119 (23.9)
148 (19.2) 57 (20.9) 91(18.3)
167 (21.7) 74 (27.1) 93(18.7)
155 (20.1) 8(32.2) 67 (13.5)
74.2 73.3 4.7 0.509
84.3 111.0 69.6 <0.0001
101 (13.1) 38(13.9) 63 (12.7) 0.625
5.15 5.88 4.69 <0.0001
113 (14.7) 28(10.3) 85 (17.1) <0.0001
86 (11.2) 5(12.8) 51(10.3)
172 (22.3) 50 (18.3) 122 (24.6)
247 (32.1) 6 (35.2) 151 (30.4)
96 (12.5) 1(18.7) 45(9.1)
56 (7.3) 13 (4.8) 43 (8.7)
178 (23.1) 52(19.1) 126 (25.4) 0.0004
186 (24.2) 59 (21.6) 127 (25.6)
175 (22.7) 65 (23.8) 110 (22.1)
166 (21.6) 81(29.7) 85(17.1)
65 (8.4) 16 (5.9) 49 (9.9)
305 (39.6) 76 (27.8) 229 (46.1) <0.0001
87 (11.3) 22 (8.1) 65(13.1)
174 (22.6) 72 (26.4) 102 (20.5)
204 (26.5) 103 (37.7) 101 (20.3)
165 (21.4) 30 (11.0) 135 (27.2) <0.0001
275 (35.7) 91 (33.3) 184 (37.0)
176 (22.9) 64 (23.4) 112 (22.5)
154 (20.0) 88(32.2) 66 (13.3)
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Table 2 (part 2 of 2): Characteristics of retirement homes by status of outbreak of SARS-CoV-2 infection

Measures

Regional incidence of SARS-CoV-2 infection (per 1000 residents)**, n (%)
Quintile 1 (0.567-1.552)
Quintile 2 (1.553-3.364)
Quintile 3 (3.365-6.023
Quintile 4 (6.024-9.554
Quintile 5 (9.555-25.409)

)
)

Community population size, n (%)
=500 000
10 000-499 999
<10 000

Median household income in dollars, n (%)
Quintile 1 (14 777-51 925)
Quintile 2 (52 267-68 032)
Quintile 3 (68 352-84 160)
Quintile 4 (84 352-103 424)
Quintile 5 (103 834-251 008)

Ethnic concentrationt, n (%)
Quintile 1 (least concentrated)
Quintile 2
Quintile 3
Quintile 4

Quintile 5 (most concentrated)

*Unless otherwise specified.
tDefined as = 1 cases of SARS-CoV-2 infection among resident or staff.

No. (%)* of

homes with Homes with no

All homes =1 outbreak outbreaks p value¥
57 (7.4) 5(1.8) 52 (10.5) <0.0001
90 (11.7) 11 (4.0) 79 (15.9)
134 (17.4) 29 (10.6) 105 (21.1)
178 (23.1) 50 (18.3) 128 (25.8)
311 (40.4) 178 (65.2) 133 (26.8)
349 (45.3) 181 (66.3) 168 (33.8) <0.0001
295 (38.3) 73(26.7) 222 (44.7)
126 (16.4) 19 (7.0) 107 (21.5)
181 (23.5) 63(23.1) 118 (23.7) 0.293
183 (23.8) 64 (23.4) 119 (23.9)
162 (21.0) 52 (19.1) 110 (22.1)
149 (19.4) 51(18.7) 98 (19.7)
95 (12.3) 43 (15.8) 52 (10.5)
167 (21.7) 26 (9.5) 141 (28.4) <0.0001
200 (26.0) 48 (17.6) 152 (30.6)
166 (21.6) 60 (22.0) 106 (21.3)
145 (18.8) 84 (30.8) 61(12.3)
92 (12.0) 55 (20.2) 37(7.4)

tDefined by the Ontario Marginalization Index as the proportion of residents who were not White or Indigenous and the proportion of immigrants who arrived in Canada within the

past 5 years.
§As of May 2020.

4See Appendix 1 for the full list of services, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.202756/tab-related-content.
**Mar. 1 to Dec. 18, 2020. Quintiles are based on the Dec. 18, 2020, distribution among 34 public health units.

had a large resident capacity, were part of a larger chain, were co-
located with a long-term care facility, offered many services
onsite, and had a higher community-level ethnic concentration
(Table 3). We observed more outbreaks of SARS-CoV-2 infection in
retirement homes with a higher community-level ethnic concen-
tration across many public health regions (Figure 1).

Interpretation

In this study of all 770 retirement homes in Ontario, Canada, we
found that the hazard of an outbreak of SARS-CoV-2 infection was
positively associated with increases in regional incidence of SARS-
CoV-2 infection and with homes that had a large resident capacity,
were co-located with a long-term care facility, were part of larger
chains, offered many services onsite, and were located in a region
with a higher community-level ethnic concentration. We identified
risk factors for outbreaks of SARS-CoV-2 infection in retirement

homes that can inform risk identification and vaccine priority at
the provincial and regional levels, as has been done for the long-
term care sector.”® We showed that a subset of retirement homes
in Ontario have been severely affected by the pandemic, with case
fatality rates approaching those of long-term care facilities.#%

Consistent with findings regarding other congregate care
environments,2142627 our results support that the incidence of
SARS-CoV-2 infection in a public health region, larger chains of
retirement homes and the size of home are risk factors for out-
breaks of SARS-CoV-2 infection. Our findings are similar to the
temporal relationship between community incidence of SARS-
CoV-2 infection and outbreaks in long-term care homes.?® The
rate of outbreaks of SARS-CoV-2 infection in Wave 2 was less
sensitive to increases in regional incidence of SARS-CoV-2 infec-
tion, which suggests that mandatory surveillance testing and
more local preventive measures introduced after Wave 1 were
likely effective.
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Table 3: Associations between facility and regional characteristics with time to outbreaks of SARS-CoV-2 infection among residents*

HR of outbreak of SARS-CoV-2 infectiont (95% ClI)

Characteristics HR Adjusted HR

Regional incidence of SARS-CoV-2 infection
Time-varying incidence in previous 14 d, increase in 1 case per 1000 2.03 (1.83-2.27) 1.61(1.42-1.83)
Facility characteristics

Total resident capacity

<45 Ref. Ref.
45-74 1.46 (0.86-2.49) 1.53(0.89-2.63)
75-109 3.01(1.87-4.85) 2.36 (1.41-3.96)
110-151 3.73(2.35-5.93) 3.24(1.96-5.35)
>152 5.54 (3.52-8.73) 3.56 (2.15-5.89)
Co-located with nursing home or LTC facility 1.26 (0.90-1.75) 1.66 (1.24-2.21)

No. of external care providers who enter facility daily

0 Ref. Ref.

>1, exact number unknown 2.14 (1.34-3.42) 0.82 (0.52-1.29)
lor2 1.22(0.79-1.88) 0.90 (0.58-1.38)
3-6 1.96 (1.32-2.92) 0.94 (0.63-1.43)
=7 3.26(2.11-5.02) 1.06 (0.68-1.64)
Missing 1.25 (0.65-2.40) 1.19 (0.31-4.50)
Staff-to-resident ratio
<0.49 Ref. Ref.
0.49-0.64 1.18(0.82-1.68) 1.21(0.90-1.63)
0.65-0.84 1.40 (0.99-1.99) 0.96 (0.71-1.29)
>0.84 2.04 (1.48-2.82) 0.84 (0.62-1.14)
Missing 0.95 (0.54-1.65) 1.04 (0.32-3.41)
Size of chain
Not a chain Ref. Ref.
Small (2-5) 0.94 (0.59-1.49) 0.88 (0.55-1.40)
Medium (6-20) 1.94 (1.41-2.66) 1.40 (1.03-1.89)
Large (> 20) 2.22 (1.67-2.95) 1.34(0.98-1.83)
No. of RH services availablef
<6 Ref. Ref.
7 1.95 (1.31-2.91) 1.22 (0.82-1.83)
8 2.29 (1.50-3.48) 1.57 (1.05-2.36)
=9 4.65 (3.13-6.91) 2.31(1.55-3.43)
Community population size, n (%)
=500 000 4.75 (3.00-7.52) 1.21(0.72-2.04)
10 000-499 999 1.80(1.01-2.94) 0.94 (0.58-1.52)
<10000 Ref. Ref.

Median household income in dollars

Quintiles 1,2 (14 777-68 032) Ref. Ref.

Quintile 3 (68 352-84 160) 1.01 (0.73-1.40) 1.01 (0.77-1.32)

Quintiles 4, 5 (84 352-251 008) 1.12(0.87-1.44) 0.83(0.68-1.04)
Ethnic concentration,§ n (%)

Quintiles 1, 2 (less concentrated) Ref. Ref.

Quintile 3 2.20 (1.58-3.06) 1.31(0.91-1.88)

Quintiles 4, 5 (more concentrated) 4.02 (3.08-5.24) 1.63(1.14-2.32)

Note: Cl = confidence interval, HR = hazard ratio, LTC = long-term care, Ref. = reference category, RH = retirement home.

*Mar. 1 to Dec. 18, 2020. Number of facilities: 770.

TAs of Dec. 18, 2020. Defined as = 1 case of SARS-CoV-2 infection among residents or staff.

1See Appendix 1 for the full list of services, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.202756/tab-related-content.

§Defined by the Ontario Marginalization Index as the proportion of residents who were not White or Indigenous and the proportion of immigrants who arrived in Canada within the past 5 years.
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Figure 1: Outbreaks of SARS-CoV-2 infection at retirement homes, by community-level ethnic concentration and public health unit region. Note: Public

health unit regions with fewer than 5 retirement homes are excluded.

Larger homes were associated with a 3-fold increased risk of
outbreaks of SARS-CoV-2 infection. They have more staff travel-
ling in and out of the home to provide necessary services, and
this likely increased the number of opportunities to seed an
infection.? The lack of an adjusted association between the
number of external care providers entering the home daily and
an outbreak might be explained by the fact that homes of the
same size have comparable numbers of external care providers
entering the facility.

Homes that offered 9 or more services had a 2.5-fold increase
in risk for an outbreak of SARS-CoV-2 infection. This likely
reflects the additional exposure to SARS-CoV-2 associated with
more direct and prolonged personal interactions between staff
and residents who require a higher level of care. Our findings
support limiting the number of different staff providing care and
services within retirement homes, particularly external care pro-
viders who provide care to multiple clients across community
settings. Improved surveillance testing for retirement home
staff, essential caregivers and external care providers — not

mandatory in all provinces — is also a crucial priority. Retire-
ment homes that provide a high level of care (about 20%)
should be identified by public health officials and prioritized for
additional surveillance and vaccinations.

Retirement homes that are co-located with a long-term
care facility had a more than 1.6-fold increase in risk for out-
break of SARS-CoV-2 infection. Despite provincial orders
restricting work at multiple health care settings within a
14-day period, emerging evidence suggests that residual con-
nectivity among congregate living settings may still exist.2530:31
The association might be explained by temporary agency
workers and contract staff who are exempted from the provin-
cial order, or staff working in the co-located homes, commut-
ing together. Reducing connectivity between retirement and
long-term care homes remains a priority and may reduce the
risk of outbreaks of SARS-CoV-2 infection during successive
waves of the COVID-19 pandemic.

Ethnic concentration in the community surrounding a retire-
ment home was associated with the risk of an outbreak, even
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after adjusting for regional rates of SARS-CoV-2 infection and
community-level household income. Public Health Ontario
reports show that ethnoculturally dense neighbourhoods have
experienced disproportionately higher rates of SARS-CoV-2
infection.®? Congregate care settings with more residents who
belong to racial and ethnic minority groups have reported
higher cases of SARS-CoV-2 infection or deaths from COVID-19,
or both.®

Limitations

We could not examine the association between SARS-CoV-2
infection and ethnocultural characteristics in our analyses, and
further individual-level data and analysis are needed to under-
stand this mechanism.

As with many emerging and rapidly collected sources of
data on COVID-19, we could not independently validate com-
pleteness with respect to SARS-CoV-2 infections and COVID-19
deaths at the home level. We also could not accurately account
for temporal changes in infection prevention and control prac-
tices that may have influenced these results. Our study was
limited by the lack of individual-level data on clinical, organ-
izational and sociocultural characteristics that may differ
across homes. Our adjustment for regional incidence of SARS-
CoV-2 infection may have caused overadjustment, given that
some community cases may have been secondary to retire-
ment home cases.

Conclusion

We found that the risk of an outbreak of SARS-CoV-2 infection in
retirement homes is positively associated with larger resident
capacity, co-location with a long-term care facility, larger chains, a
higher availability of services onsite, increases in regional inci-
dence of SARS-CoV-2 infection and the ethnic concentration of the
neighbourhood in which the home is located. Limiting the number
of different staff providing care and services within retirement
homes and a reduction in staff connectivity between settings are
modifiable factors that may reduce the risk of future outbreaks of
SARS-CoV-2 infection.
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