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Quebec was the epicentre of the COVID-19 health 
crisis in Canada between March and August 2020, 
accounting for more than half of Canada’s cases and 

deaths.1 As of Feb. 9, 2021, over 271 700 cases and 10 000 
deaths attributed to COVID-19 occurred in Quebec, of 
which more than 50% of cases and 60% of deaths occurred 
in Montréal.1  

The first case of COVID-19 in Quebec was diagnosed on 
Feb. 27, 2020, in an international traveller.2 Early transmission 
dynamics were driven by returning international travellers, 
many of whom were returning from school spring break.2,3 By 
mid-April, however, numerous outbreaks occurred in public and 
private residential care facilities (RCFs). The residents of these 
institutions bore the greatest burden of the first wave of the pan-
demic, accounting for 70% of the deaths in Canada and Que-
bec, with a case fatality rate estimated to be 36% (range 20% to 

42%).2,4,5 Of the 59 845 patients with SARS-CoV-2 infection 
reported in Quebec between Mar. 1 and July 27, 2020, people 
living in RCFs represented a disproportionate burden of 
COVID-19, accounting for 23.4% of all patients, 43% of hospi-
talizations and 84.3% of deaths attributed to COVID-19.4 

During the first wave of the pandemic, the incidence and 
mortality rates of COVID-19 peaked in Quebec in mid-May 
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Background: As in other jurisdictions, the demographics of people infected with SARS-CoV-2 changed in Quebec over the course 
of the first COVID-19 pandemic wave, and affected those living in residential care facilities (RCFs) disproportionately. We evaluated 
the association between clinical characteristics and outcomes of hospitalized patients with COVID-19, comparing those did or did not 
live in RCFs. 

Methods: We conducted a retrospective case series of all consecutive adults (≥ 18 yr) admitted to the Jewish General Hospital in 
Montréal with laboratory-confirmed SARS-CoV-2 infection from Mar. 4 to June 30, 2020, with in-hospital follow-up until Aug. 6, 2020. 
We collected patient demographics, comorbidities and outcomes (i.e., admission to the intensive care unit, mechanical ventilation 
and death) from medical and laboratory records and compared patients who did or did not live in public and private RCFs. We evalu-
ated factors associated with the risk of in-hospital death with a Cox proportional hazard model.

Results: In total, 656 patients were hospitalized between March and June 2020, including 303 patients who lived in RCFs and 353 
patients who did not. The mean age was 72.9 (standard deviation 18.3) years (range 21 to 106 yr); 349 (53.2%) were female and 118 
(18.0%) were admitted to the intensive care unit. The overall mortality rate was 23.8% (156/656), but was higher among patients liv-
ing in RCFs (36.6% [111/303]) compared with those not living in RCFs (12.7% [45/353]). Increased risk of death was associated with 
age 80 years and older (hazard ratio [HR] 2.39, 95% confidence interval [CI] 1.35–4.24), male sex (HR 1.74, 95% CI 1.25–2.41), the 
presence of 4 or more comorbidities (HR 2.01, 95% CI 1.18–3.42) and living in an RCF (HR 1.62, 95% CI 1.09–2.39).

Interpretation: During the first wave of the COVID-19 epidemic in Montréal, more than one-third of RCF residents hospitalized with 
SARS-CoV-2 infection died during hospitalization. Policies and practices that prevent future outbreaks of SARS-CoV-2 infection in 
this setting must be implemented to prevent high mortality in this vulnerable population. 
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(> 1000 cases per day). After this peak, case numbers decreased 
to fewer than 150 cases per day from mid-June to mid-August 
2020, in part because of travel restrictions, quarantining, 
physical distancing and masking. 

To decrease the health burden of SARS-CoV-2 infection 
and protect the older adult population in the future, it is 
imperative that we learn from the experiences of the first 
wave. We sought to describe and evaluate the association 
between clinical characteristics and in-hospital outcomes (i.e., 
admission to the intensive care unit [ICU], mechanical venti-
lation and death) of patients with COVID-19 admitted to 
hospital in Montréal during the first wave of the pandemic, 
between March and June 2020, comparing those who did and 
did not live  in RCFs.

Methods

Study design and setting
We conducted a retrospective case series of all patients 
with laboratory-confirmed SARS-CoV-2 infection who 
were hospitalized at the Jewish General Hospital from 
Mar. 4 to June 30, 2020, with in-hospital follow-up until 
Aug. 6, 2020. The Jewish General Hospital is a tertiary care 
hospital, in Montréal, Quebec. It was 1 of 2 adult hospi-
tals initially designated to receive patients with COVID-19 
in Quebec, and therefore received a large number of 
COVID-19 admissions. 

Participants
We included all adults (≥  18 yr) hospitalized at the Jewish 
General Hospital with a diagnosis of SARS-CoV-2 infection 
confirmed by a positive polymerase chain reaction test. Speci-
mens obtained from the nasopharynx or lower respiratory 
tract were assessed with a polymerase chain reaction test that 
was developed and validated by the Quebec provincial labora-
tory, targeting the envelope gene (E-gene).

Data sources
We obtained retrospective data from the hospital electronic 
medical record and the laboratory system. These data 
included demographic data, past medical history (including 
medical comorbidities and medications), onset of and descrip-
tion of presenting symptoms, initial physical examination, ini-
tial laboratory data, clinical outcomes (ICU admission, 
mechanical ventilation and death) and disposition (death, dis-
charged, still admitted). We collected data until Aug. 6, 2020, 
for patients who were still hospitalized. Two authors (medical 
residents, J.M. and A.L.) and several trained medical students 
collected data, and 2 authors (staff physicians, C.G. and 
L.Y.K.) and senior medical residents performed audits of the 
data abstracted by medical students to ensure reliability and 
accuracy of the data extraction.

The level of medical intervention and goals of care were 
established for each patient admitted to the hospital.6 Medical 
interventions are classified into 4 levels. Level 1 includes pro-
vision of all interventions offered by the medical team, includ-
ing admission to the ICU, intubation and cardiopulmonary 

resuscitation (CPR). Level 2 has specific restrictions, that may 
include no CPR. Level 3 aims at treating reversible condi-
tions, with directions for no transfer to ICU and no CPR. 
Level 4 focuses on palliative care. We collected the last level 
of medical intervention for each patient.

In Quebec, RCFs are classified as long-term care facilities 
providing 24-hour registered nurse coverage (centres 
d’hébergement et de soins de longue durée), where residents 
require more than 3 hours of nursing care per day;7 public 
institutions in which residents are semiautonomous and 
require up to 3 hours of nursing care per day (ressources 
intermédiare); and private facilities (résidences privées pour 
aînés), where older adults require care ranging from assistance 
with some activities of daily living to hours of nursing care.8,9 
We defined patients living in public long-term care, public 
intermediate care or private residential care facilities before 
admission as RCF patients. 

We included these descriptive variables and complications as 
they have been reported to be either associated with poor out-
comes in several cases series or are important sequelae of SARS-
CoV-2 infection.10–20 We defined acute kidney injury as an 
increase of 50% above the patient’s baseline creatinine or an 
increase of more than 26.5 μmol/L of the serum creatinine. We 
defined elevated hepatocellular enzymes as an elevation of aspar-
tate transaminase or alanine transaminase above the upper limit 
of normal, and defined lymphopenia as an absolute lymphocyte 
count of less than 1.0 × 109/L. We considered hypoxemia as 
oxygen saturation less than 88% on room air or the need for 
supplemental oxygen, and considered tachypnea as a respiratory 
rate of more than 20 breaths per minute.19,21–23 We used the 
Berlin criteria to identify acute respiratory distress syndrome.24

Statistical analysis
We used descriptive statistics to summarize baseline demo-
graphic characteristics, clinical characteristics, laboratory val-
ues on admission, complications during hospitalization and 
disposition at the end of the study period. We present contin-
uous variables as a mean and a standard deviation (SD) or a 
median and an interquartile range (IQR), as appropriate, and 
categorical variables as a total number and percentages. We 
used Kaplan–Meier curves and a log-rank test to describe dif-
ferences in in-hospital survival up to 60 days among RCF and 
non-RCF patients. 

We evaluated factors associated with in-hospital mortality 
with a Cox proportional hazard model using the date of 
admission to hospital as the beginning of follow-up time and 
the date of in-hospital death, hospital discharge or the end of 
the study observation (Aug. 6, 2020, for patients who were 
still admitted to hospital) as the censoring date, depending on 
which occurred first. 

We used a multivariable Cox proportional hazard model to 
estimate adjusted hazard ratios (HRs) of in-hospital mortality 
for predictors of death, including age, sex, medical comorbidi-
ties and living in an RCF. We assessed the proportional haz-
ard assumption with log-log survival curves and estimated 
Schoenfeld residuals for age groups, sex, number of medical 
comorbidities and residence in an RCF. In a sensitivity analysis, 
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we modelled hospital discharge as a competing risk for death 
using the Fine and Gray method. All analyses were done in 
SAS, version 9.4.

Ethics approval
This study was approved by the CIUSSS West-Central Mon-
tréal Ethics Board.

Results

Between Mar. 4, 2020, and June 30, 2020, 656 patients with a 
laboratory-confirmed diagnosis of SARS-CoV-2 infection 
were admitted to the Jewish General Hospital, including 303 
(46.2%) patients who were admitted from an RCF. The mean 
age of patients was 72.9 (SD 18.3) years (range 21 to 106 yr); 
349 (53.2%) patients were female, and the median time of 
symptom onset before hospitalization was 6.0 (IQR 3.0–10.0) 
days. Baseline demographic and clinical characteristics are 
shown in Table 1. A total of 433 (66.0%) patients had 2 or 
more comorbidities, and the most common comorbidities 
were hypertension (n = 399, 60.9%), dementia (n = 209, 
31.9%) and diabetes (n = 183, 27.9%). 

The level of medical intervention status was level 3 or 4 in 
286 (44.3%) people. Fever, cough or upper respiratory tract 
symptoms were present in 422 (64.3%) patients, and 112 
(17.2%)  patients had diarrhea as a presenting symptom. Most 
patients presented with tachypnea (n = 445, 70.3%). One-third 
of patients (n = 240, 36.8%) were hypoxemic and required sup-
plemental oxygen at the time of admission. Lymphopenia at 
the time of admission was present in 296 (45.4%) patients. A 
total of 238 patients (36.3%) received both hydroxychloroquine 
and azithromycin after admission; this was routine practice at 
the hospital between Mar. 22 and Apr. 24, 2020, unless there 
was a prolonged QTc interval or another contraindication. A 
total of 177 (27.0%) patients received steroids, 9 patients 
(1.4%) received lopinavir or ritonavir and 8 patients (1.2%) 
received tocilizumab. A total of 118 (18.0%) patients were admit-
ted to the ICU, 69 of whom were intubated.

Patients admitted from residential care facilities
Through the study period, the patient population characteris-
tics changed, with an increase in older adults living in RCFs 
near the middle of the study period (Figure 1). Patients living 
in RCFs accounted for 46 (22.2%) of 207 admissions from 
Mar. 2 to Apr. 6, 248 (60.5%) of 410 admissions from Apr. 13 
to May 18, and 8 (22.2%) of 36 admissions from May 25 to 
June 29. The mean age of all patients for each of these periods 
was 69.5 years, 75.2 years and 70.8 years, respectively. The 
demographics and clinical outcomes, stratified by RCF status, 
are presented in Table 2. 

Compared with non-RCF patients, patients admitted from 
RCFs were older (mean 83.7 [SD 11.0] v. 63.7 [SD 18.3] yr), 
were more likely to be female (60.1% v. 47.3%), had a higher 
number of comorbidities (84.5% v. 50.2% with ≥ 2 comorbidi-
ties, and 40.3% v. 15.6% with ≥ 4 comorbidities) and were 
more likely to have dementia (62.0% v. 5.9%). Most patients 
from RCFs (74.0%) had a level of medical intervention status 

of 3 or 4. Fourteen (4.6%) patients from RCFs were admitted 
to the ICU for a median of 4.5 days (IQR 2.0–15.0); 3 (12.5%) 
were intubated. 

At the end of the study period, 111 (36.6%) of 303 patients 
from RCFs had died in hospital, compared with 45 (12.7%) of 
353 non-RCF patients. The median length of hospital stay for 
patients from RCFs was 14 days (IQR 7.0–26.0), compared 
with 9 days (IQR 5.0–20.0) for non-RCF patients (Table 2). 
Patients from RCFs were more likely to die in hospital and 
died earlier than non-RCF patients, as shown in the Kaplan–
Meier survival curves (Figure 2).

Risk factors for in-hospital death
The characteristics and clinical outcomes of patients with 
COVID-19 by disposition (discharge or death) are shown in 
Table 3. Eight people (1.2%) were still admitted at the end of 
the study period; given the small numbers, they are not pre-
sented in Table 3. Of the 156 patients who died in hospital, 
most deaths (n = 139, 89.1%) occurred in people older than 
age 70 years, predominantly among those who were admitted 
from an RCF (n = 111, 71.2%), those with 2 or more (n = 135, 
86.5%) or 4 or more medical comorbidities (n = 68, 43.6%) 
and patients with a level of intervention status of 3 or 4 (n = 
132, 84.6%). The mortality rate among patients admitted to 
the ICU was 22.0% (26 of 118 patients), accounting for 26 
(16.7%) of all 156 deaths. 

In a multivariable Cox proportional hazard model, including 
age, sex, medical comorbidities and RCF status, the adjusted 
hazard of in-hospital mortality was increased for age 80 years 
and older compared with less than 70 years (HR 2.39, 95% con-
fidence interval [CI] 1.35–4.24), male sex (HR 1.74, 95% CI 
1.25–2.41), the presence of 4 or more compared with 0–1 
comorbidities (HR 2.01, 95% CI 1.18–3.42) and living in an 
RCF (HR 1.62, 95% CI 1.09–2.39) (Table 4). In the models 
stratified by RCF status, only male sex was associated with death 
(HR 1.68, 95% CI 1.14–2.45) among patients living in RCFs, 
whereas age 80 years and older (HR 3.57, 95% CI 1.54–8.26), 
male sex (HR 1.98, 95% CI 1.05–3.75), and the presence of 2–3 
(HR 3.01, 95% CI 1.10–8.22) or 4 or more comorbidities (HR 
4.82, 95% CI 1.72–13.52) were associated with increased hazard 
of death among patients who did not live in RCFs (Appendix 1, 
available at www.cmajopen.ca/content/9/3/E718/suppl/DC1).  
Residents of public long-term care facilities had the highest 
adjusted hazards of death among patients from RCFs compared 
with those who did not live in RCFs (HR 1.94, 95% CI 1.26–
299), although differences between the 3 RCF types were not 
statistically significant (Appendix 1, Table 2). 

In a sensitivity analysis, we modelled hospital discharge as a 
competing risk for death using the Fine and Gray method. 
The HRs from this analysis (Appendix 1, Table 3) were not 
statistically different from those presented in Table 4.

Interpretation

We found that 36.6% of patients from RCFs who were hospi-
talized with COVID-19 died, compared with 12.7% of patients 
who did not live in these facilities. Older age, male sex, the 
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Table 1 (part 1 of 2): Characteristics of patients admitted to hospital with SARS-CoV-2 infection at time of admission

Variable
No. (%) of patients*

n = 656

Age, yr, mean ± SD 72.9 ± 18.3

Age group, yr

    < 50 73 (11.1)

    50–59 85 (13.0)

    60–69 71 (10.8)

    70–79 125 (19.1)

    ≥ 80 302 (46.0)

Sex, female 349 (53.2)

Length of symptoms, d, median (IQR) (n = 550) 6.0 (3.0–10.0)

Level of intervention (n = 645)

    1 304 (47.1)

    2 55 (8.5)

    3 214 (33.2)

    4 72 (11.2)

Patients not living in residential care 353 (53.8)

Patients living in residential care 303 (46.2)

    Public long-term care facilities 153 (23.3)

    Private residential care facilities 105 (16.0)

    Public intermediate care facilities 45 (6.9)

No. of comorbidities

    0 103 (15.7)

    1 120 (18.3)

    2 145 (22.1)

    3 111 (16.9)

    ≥ 4 177 (27.0)

Comorbidities (n = 655)

    Hypertension 399 (60.9)

    Coronary artery disease 122 (18.6)

    Congestive heart failure 64 (9.8)

    Diabetes 183 (27.9)

    Asthma 50 (7.6)

    COPD 100 (15.3)

    Dementia 209 (31.9)

Symptoms on admission

    Presence of fever, cough or URTI 422 (64.3)

    Fever (n = 654) 358 (54.7)

    Cough (n = 652) 353 (54.1)

    Dyspnea (n = 653) 355 (54.4)

    URTI (n = 651) 58 (8.9)

    Myalgias (n = 651) 69 (10.6)

    Fatigue (n = 651) 194 (29.8)

    Diarrhea (n = 651) 112 (17.2)

Vitals on admission

    Tachycardia (heart rate > 100) (n = 653) 142 (21.7)

    Tachypnea (respiratory rate > 20) (n = 633) 445 (70.3)

    Temperature > 38.0°C (n = 611) 151 (24.7)

    Hypoxemia (O2 < 88% or FiO2 > 0.21) (n = 652) 240 (36.8)
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presence of more medical comorbidities before hospital admis-
sion and being admitted from an RCF were associated with 
increased risk of in-hospital mortality. Patients from RCFs had 
a 62.0% higher risk of death compared with non-RCF patients 

after adjusting for age, sex and underlying morbidities, suggest-
ing that they are a particularly vulnerable population.

Older adults living in long-term care facilities were sub-
stantially affected by COVID-19 during the first wave of the 

Table 1 (part 2 of 2): Characteristics of patients admitted to hospital with SARS-CoV-2 infection at time of admission

Variable
No. (%) of patients*

n = 656

Laboratory values

    WBC, × 109/L, median (IQR) (n = 652) 6.9 (5.0–9.6)

    Lymphocyte count, × 109/L, median (IQR) (n = 652) 1.0 (0.7–1.4)

    Lymphopenia (n = 652) 296 (45.4)

    Platelets, × 109/L, median (IQR) (n = 652) 204.0 (159.5–268.5)

    Creatinine, µmol/L, median (IQR) (n = 636) 85.5 (67.5–118.0)

    ALT, U/L, median (IQR) (n = 600) 23.0 (15.0–37.0)

    Procalcitonin, µg/L median (IQR) (n = 534) 0.1 (0.1–0.3)

    LDH, U/L, median (IQR) (n = 547) 324.0 (251.0–416.0)

    D-dimer, µg/L FEU, median (IQR) (n = 482) 1071 (604.0–1773)

    IL-6, ng/mL, median (IQR) (n = 286) 39.6 (18.4–74.4)

Note: ALT = alanine aminotransferase, COPD = chronic obstructive pulmonary disease, FEU = fibrinogen equivalent units, IL6 = interleukin-6, IQR = interquartile range, 
LDH = lactate dehydrogenase, SD = standard deviation, URTI = symptoms of upper respiratory tract infection, WBC = white blood count.
*Unless indicated otherwise.
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Figure 1: Number of patients admitted to Jewish General Hospital from Mar. 4 to June 30, 2020, by week, stratified by those living and not living 
in a residential care facility (RCF) before admission.  
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Table 2: Characteristics and outcomes of patients admitted to hospital with SARS-CoV-2 infection, stratified by whether or not 
they live in residential care facilities

Variable

No. (%) of patients from 
RCFs* 
n = 303

No. (%) of patients not from 
RCFs* 
n = 353

Age, yr, mean ± SD 83.7 ± 11.0 63.7 ± 18.3

Age group, yr

    < 50 2 (0.7) 71 (20.1)

    50–59 10 (3.3) 75 (21.2)

    60–69 17 (5.6) 54 (15.3)

    70–79 51 (16.8) 74 (21.0)

    ≥ 80 223 (73.6) 79 (22.4)

Sex, female 182 (60.1) 167 (47.3)

Length of symptoms, d, median (IQR) (n = 550) 4.0 (2.0–8.0) 7.0 (4.0–11.0)

Level of intervention (n = 645)

    1 47 (15.6) 257 (74.7)

    2 31 (10.3) 24 (7.0)

    3 166 (55.1) 48 (14.0)

    4 57 (18.9) 15 (4.4)

No. of comorbidities

    0 8 (2.6) 95 (26.9)

    1 39 (12.9) 81 (22.9)

    2 71 (23.4) 74 (21.0)

    3 63 (20.8) 48 (13.6)

    ≥ 4 122 (40.3) 55 (15.6)

Dementia at admission 188 (62.0) 21 (5.9)

Presence of fever, cough or URTI at admission 170 (56.1) 252 (71.4)

Hypoxemia (n = 652) at admission 121 (39.9) 119 (34.1)

Hospital course

    ICU admission 14 (4.6) 104 (29.5)

    Intubated (n = 132) 3 (12.5) 66 (61.1)

    Length of intubation, d, median (IQR) (n = 56) 9.5 (4.0–15.0) 12.5 (8.0–18.0)

    Length of ICU stay, d, median (IQR) (n = 117) 4.5 (2.0–15.0) 11.0 (5.0–19.0)

    Length of hospital stay (overall), d, median (IQR) (n = 647) 14.0 (7.0–26.0) 9.0 (5.0–20.0)

    Length of hospital stay (survivor), d, median (IQR) (n = 491) 20.0 (10.0–31.0) 9.0 (5.0–20.0)

Complications in hospital

    Acute respiratory distress syndrome (n = 654) 28 (9.2) 69 (19.7)

    Venous thrombotic events† (n = 654) 9 (3.0) 21 (6.0)

    Acute kidney injury (n = 626) 60 (20.3) 51 (15.5)

    Dialysis (n = 654) 0 (0.0) 15 (4.3)

    Liver enzyme abnormalities (n = 653) 16 (5.3) 61 (17.4)

Disposition at discharge

    Discharged 190 (62.7) 302 (85.6)

    Death 111 (36.6) 45 (12.7)

    Still admitted 2 (0.7) 6 (1.7)

Time to death, d, median (IQR) (n = 156) 9.0 (5.0–14.0) 11.0 (6.0–23.0)

Note: ICU = intensive care unit, IQR = interquartile range, RCF = residential care facility, URTI = symptoms of upper respiratory tract infection.
*Unless indicated otherwise.
†Venous thrombotic events refer to pulmonary embolism or deep vein thrombosis.
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pandemic in Canada and Quebec, accounting for more than 
70% of all deaths associated with COVID-19.4,5 The overall 
mortality rate among residents of long-term care facilities 
across Canada during the first wave is estimated to have been 
36%, ranging from 20% to 40%.4,25 We found a similar mor-
tality rate (36.6%) among hospitalized patients admitted from 
an RCF. Residents of long-term care facilities in Canada are 
older adults, with an average age of 82 years, who are pre-
dominantly female (65%) and have multiple comorbidities, 
particularly dementia (70%).25–28 The patients admitted to our 
hospital from RCFs had a similar profile.

The overall mortality rate in our study was 23.8%, similar to 
the 22% in-hospital mortality rate reported in the United 
States and Europe.12 We found that older age, male sex and 
multiple comorbidities were associated with in-hospital mortal-
ity. These factors have been previously described to be associ-
ated with increased risk of death among those infected with 
SARS-CoV-2.15,17,29–32 We also found that being a resident of 
an RCF was independently associated with in-hospital mortal-
ity after adjusting for age, sex and underlying comorbidities. 
This may be partially explained by the level of medical inter-
vention status of 3 or 4 assigned to most patients from RCFs, 
likely as a result of age and multiple comorbidities. These 
patients were not eligible for CPR, admission to the ICU or 
mechanical ventilation. Only 14 (4.6%) of all 303 patients from 
RCFs were admitted to the ICU, and only 3 were intubated.

We did not formally measure frailty among the patients in 
our study, but it is likely that many of the patients from RCFs 

would have been classified as moderately to very severely frail, 
which could partly explain the increased mortality rate in this 
population. A large, observational, European study among 
patients admitted with SARS-CoV-2 infection found that 
those with clinical frailty scores of 5–6 (mild to moderate 
frailty) and 7–9 (severe frailty, very severe frailty and termi-
nally ill) had an increased risk of in-hospital death (1.83 and 
2.39, respectively), after adjusting for age, sex, diabetes, 
chronic renal disease and hypertension.33 We found that 
patients admitted from public long-term care facilities were 
the most likely to die in hospital, after adjusting for age, sex 
and underlying medical comorbidities. Those living in private 
residential facilities and public intermediate care facilities also 
had increased mortality, but this did not reach statistical sig-
nificance. In a Quebec report that described all deaths (hospi-
talized and not hospitalized) associated with COVID-19  
between March and July 2020, a similar pattern of risk of 
death was found among persons living in RCFs, with those 
living in public long-term care facilities being at greatest risk.4 
In this report, residents of a public long-term care, public 
intermediate care and private care facilities had a 3.17, 1.72 
and 1.47 increased odds of dying from COVID-19, respec-
tively, compared with patients not living in an RCF, after 
adjusting for age, sex and medical comorbidities.4

The higher proportion of women in our study population 
(53.2%) reflects the high proportion of women (58.8%) in 
RCFs.28 Despite the greater number of women in our study, 
male sex was associated with higher in-hospital mortality 
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Figure 2: Kaplan–Meier curve of time to death after hospital admission of patients living and not living in a residential care facility (RCF) before 
admission. Log-rank test between RCF and non-RCF p < 0.0001. 
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rates among both patients who did and did not live in RCFs. 
The higher risk of severe COVID-19 among males is well 
described.31,32 These differences may be from sex-specific 

mechanisms modulating the course of disease, including 
increased expression of the viral entry receptor angiotensin-
converting enzyme 2, the impact of sex hormones on receptor 

Table 3: Characteristics and outcomes of patients admitted to hospital with SARS-CoV-2 infection, stratified by disposition

Variable

No. (%) of patients*

Total 
n = 656

Died 
n = 156

Discharged 
n = 492

Age group, yr

    < 50 73 (11.1) 0 (0.0) 72 (14.6)

    50–59 85 (13.0) 8 (5.1) 77 (15.7)

    60–69 71 (10.8) 9 (5.8) 61 (12.4)

    70–79 125 (19.1) 25 (16.0) 98 (19.9)

    ≥ 80 302 (46.0) 114 (73.1) 184 (37.4)

Sex, female 349 (53.2) 70 (44.9) 275 (55.9)

Level of intervention (n = 645)

    1 304 (47.1) 9 (5.8) 291 (60.5)

    2 55 (8.5) 15 (9.6) 39 (8.1)

    3 214 (33.2) 65 (41.7) 147 (30.6)

    4 72 (11.2) 67 (42.9) 4 (0.8)

Patients not living in residential care 353 (53.8) 45 (28.8) 302 (61.4)

Patients living in residential care 303 (46.2) 111 (71.2) 190 (38.6)

    Public long-term care facilities 153 (23.3) 54 (34.6) 98 (19.9)

    Private residential care facilities 105 (16.0) 41 (26.3) 63 (12.8)

    Public intermediate care facilities 45 (6.9) 16 (10.3) 29 (5.9)

No. of comorbidities

    0 103 (15.7) 4 (2.6) 97 (19.7)

    1 120 (18.3) 17 (10.9) 101 (20.5)

    2 145 (22.1) 35 (22.4) 108 (22.0)

    3 111 (16.9) 32 (20.5) 78 (15.9)

    ≥ 4 177 (27.0) 68 (43.6) 108 (22.0)

Presence of fever, cough or URTI at admission 422 (64.3) 108 (69.2) 309 (62.8)

Hypoxemia (n = 652) 240 (36.8) 90 (57.7) 148 (30.3)

Length of symptoms, d, median (IQR) (n = 550) 6.0 (3.0–10.0) 4.0 (2.0–7.0) 7.0 (3.0–10.0)

Hospital course and outcome

    ICU admission 118 (18.0) 26 (16.7) 89 (18.1)

    Intubated (n = 132) 69 (52.3) 17 (51.5) 49 (51.0)

    Length of intubation, d, median (IQR), (n = 56) 12.5 (8.0–17.5) 5.0 (2.5–9.5) 12.0 (9.0–15.0)

    Length of ICU stay, d, median (IQR), (n = 117) 11.0 (4.0–18.0) 9.0 (3.0–18.0) 11.0 (5.0–17.0)

    Length of hospital stay, d, median (IQR), (n = 647) 11.0 (6.0–23.0) 9.0 (5.0–16.0) 12.0 (6.0–25.0)

Complications in hospital

    Acute respiratory distress syndrome (n = 654) 97 (14.8) 43 (27.7) 51 (10.4)

    Venous thrombotic events† (n = 654) 30 (4.6) 3 (1.9) 26 (5.3)

    Acute kidney injury (n = 626) 111 (17.7) 54 (35.1) 55 (11.8)

    Liver enzyme abnormalities (n = 653) 77 (11.8) 16 (10.3) 60 (12.2)

Note: ICU = intensive care unit, IQR = interquartile range, URTI = symptoms of upper respiratory tract infection.
*Unless indicated otherwise.
†Venous thrombotic events refer to pulmonary embolism or deep vein thrombosis.
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expression, or innate and adaptive immune responses and 
immunosenescence.31,32

Residential care facilities in Ontario and Quebec have been 
important centres of the COVID-19 epidemic in Canada, and 
in many other cities across North America.26,34,35 In Quebec, 
the crisis started in mid-April, where outbreaks in RCFs led to 
almost half of hospitalizations for COVID-19 and 83% of 
deaths from COVID-19 during the first wave of the pandemic.4 
Widespread transmission of SARS-CoV-2 in RCFs was facili-
tated by chronic structural deficiencies in these institutions, 
including crowding, communal spaces, low staff-to-resident 
ratios, reliance on a precariously employed workforce that 
worked in several facilities and the lack of adequate personal 
protective equipment.25,36 This exacerbated the risk of infection 
among residents already at high risk for severe disease, given 
the presence of multiple comorbidities and frailty.25,36,37 

After the first wave of the pandemic, the Quebec govern-
ment published an action plan for the second wave that pro-
posed to strengthen administrative teams within RCFs, 
improve communication with public authorities, recruit 
10 000 new patient attendants, prohibit workforce mobility, 
ensure adequate testing, and improve infection and preven-
tion measures.38 Residents of RCFs were also identified as a 
priority group for vaccination in Quebec.39 Despite these 
plans and efforts, outbreaks continued to occur in RCFs in 
Quebec during the second wave that started in September 
2020. Residents of RCFs still accounted for a disproportion-
ate number of deaths (n = 2892/4372, 66%) during the second 
wave of the pandemic (data as of Feb. 13, 2021).1

Limitations
Our study has several limitations common to retrospective 
studies using chart review. Characteristics such as obesity, 
frailty and ethnic origin are associated with severe COVID-19 
outcomes, but were not reported in the medical chart and are 
not accounted for.17,33,40 These unmeasured confounders may 
potentially attenuate the hazard rate of mortality among 
patients living in RCFs. This is a single-centre study in Mon-
tréal, Canada, and may not be applicable to other jurisdictions.

Conclusion
We report a large case series of patients hospitalized with 
SARS-CoV-2 infection in Montréal, Canada, that showed a 
high mortality rate among residents living in RCFs despite 
admission to an acute care facility, attesting to the extreme 
vulnerability of this population. The pandemic has laid bare 
the need to reassess processes and policies in RCFs in Can-
ada. People living in RCFs are at increased risk of death from 
COVID-19, and efforts must be put in place to protect this 
population.
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