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Introduction
In Canada, long-term care (LTC) homes provide 24-hour 
facility-based nursing and personal support services to indi-
viduals with continuing care needs. LTC home residents were 
disproportionately affected during the initial waves of the 
COVID-19 pandemic in Canada. As of July 2021, 11 652 
deaths among LTC home residents were recorded, account-
ing for more than 40% of all COVID-19 deaths across the 
country. Mortality rates have varied geographically and 

temporally, where risk of mortality was substantially greater 
in large provinces like Quebec and Ontario during the first 
6 months of the pandemic. Provinces like Manitoba that were 
relatively unaffected in the first wave led the country in the 
second wave.1 LTC home residents and staff were given pri-
ority access to vaccines in the winter of 2020/2021,2 and with 
initial uptake exceeding 90% of residents and staff in several 
provinces, mortality rates fell dramatically across the 
country.3
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ABSTRACT

OBjeCTIVe: Long-term care (LTC) homes (“nursing homes”) were challenged during the first year of the COVID-19 pandemic in Canada. 
The objective of this study was to measure the impact of the COVID-19 pandemic on resident admission and discharge rates, resident health 
attributes, treatments, and quality of care.

DeSIgn: Synthesis analysis of “Quick Stats” standardized data table reports published yearly by the Canadian Institute for Health Informa-
tion. These reports are a pan-Canadian scorecard of LTC services rendered, resident health characteristics, and quality indicator 
performance.

SeTTIng AnD PARTICIPAnTS: LTC home residents in Alberta, British Columbia, Manitoba, and Ontario, Canada that were assessed with 
the interRAI Minimum Data Set 2.0 comprehensive health assessment in fiscal years 2018/2019, 2019/2020 (pre-pandemic period), and 
2020/2021 (pandemic period).

MeTHODS: Risk ratio statistics were calculated to compare admission and discharge rates, validated interRAI clinical summary scale 
scores, medication, therapy and treatment provision, and seventeen risk-adjusted quality indicator rates from the pandemic period relative 
to prior fiscal years.

ReSuLTS: Risk of dying in the LTC home was greater in all provinces (risk ratio [RR] range 1.06-1.18) during the pandemic. Quality of care 
worsened substantially on 6 of 17 quality indicators in British Columbia and Ontario, and 2 quality indicators in Manitoba and Alberta. The 
only quality indicator where performance worsened during the pandemic in all provinces was the percentage of residents that received 
antipsychotic medications without a diagnosis of psychosis (RR range 1.01-1.09)

COnCLuSIOnS AnD IMPLICATIOnS: The COVID-19 pandemic has unveiled numerous areas to strengthen LTC and ensure that resident’s 
physical, social, and psychological needs are addressed during public health emergencies. Except an increase in potentially inappropriate 
antipsychotic use, this provincial-level analysis indicates that most aspects of resident care were maintained during the first year of the 
COVID-19 pandemic.
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An abundance of media reports suggested that large num-
bers of LTC home residents experienced dire living conditions, 
poor quality of care, social isolation, and decline in health and 
well-being during the first year of the pandemic.4,5 In response 
to some of the more severe outbreaks, military support was 
provided to 5 LTC homes in Ontario.6 The report from that 
deployment described many residents as having died from star-
vation and dehydration.7 Further, more than half of the Ontario 
LTC home staff that responded to an online survey perceived 
that quality of care for residents with dementia had worsened 
during the pandemic.8 Although there is no doubt that severe 
COVID-19 outbreaks negatively affected quality of care and 
resident health in some LTC homes, the impact of the pan-
demic on residents across the broader Canadian LTC sector 
has not yet been studied using objective quality measures.

Each year, the Canadian Institute for Health information 
(CIHI) publishes a standardized data table report in the pub-
lic domain that describes services rendered, resident health 
characteristics, and quality indicator performance statistics 
for the LTC sector in Canada.9 These “‘Quick Stats’ Profile of 
Residents in Residential and Hospital-Based Continuing 
Care” reports represent all LTC home residents in Canada 
that were assessed with the interRAI Minimum Data Set 
(MDS) 2.0 health assessments.10-12 Thus, they serve as a near 
pan-Canadian scorecard for LTC services in Canada and are 
the ideal way of measuring changes in resident clinical profile 
and quality of care that may have occurred during the 
pandemic.

This study synthesized 3 consecutive years of “Quick Stats” 
reports to measure changes to LTC home resident admission 
and discharges, resident health, treatments, and quality of care 
during the first year of the COVID-19 pandemic in Canada. 
By identifying the aspects of resident health and quality of 
care that were most severely affected during the pandemic, 
this study supports the development of targeted policy inter-
ventions to safeguard residents during future public health 
crises.

Methods
Study design

This study was a synthesis analysis of statistical reports pro-
duced by CIHI as part of its “‘Quick Stats’ Profile of Residents 
in Residential and Hospital-Based Continuing Care” reposi-
tory from 2018/2019 to 2020/2021. Our analysis focused on 
Alberta, British Columbia, Manitoba, and Ontario because the 
incidence of COVID-19 among LTC home residents was 
greatest in these provinces during the initial waves of the 
pandemic.1

Data sources

“Quick Stats” reports are based on data from CIHI’s Continuing 
Care Reporting System (CCRS). The information that is 

reported to CCRS is collected using the interRAI Minimum 
Data Set (MDS) 2.0 assessment.10 This standardized compre-
hensive clinical health assessment is administered by trained 
assessors on a quarterly basis to persons residing in LTC homes 
for a period of 14 days or longer. It is used to assess numerous 
domains of health and well-being including functional and cog-
nitive performance, mood and behavior, pain and other health 
conditions, and health service utilization.10 “Quick Stats” reports 
are based on MDS 2.0 assessments pertaining to a given fiscal 
year, beginning April 1st and ending March 31st. When multi-
ple MDS 2.0 assessments for a single resident are available dur-
ing this accrual period, only the last assessment is used.

interRAI coding standards are employed in “Quick Stats” 
for the specification of all summary scales and algorithms used 
to report diverse aspects of health system performance, includ-
ing clinical characteristics of residents, resource utilization, and 
risk adjusted quality of care. Information from the interRAI 
assessments is used for several purposes, including resident care 
planning,12-14 case-mix based funding,15 and system perfor-
mance monitoring using risk-adjusted quality indicators.16,17 
These data are routinely used for system-level research and 
policy development,11,18-21 and have become 1 of the most 
important data sources for studying resident-level attributes 
associated with COVID-19 mortality among Canadians.22-24 
The reliability and the validity of the assessment items and 
summary scales has been reported extensively in previous 
studies.25-29

Exposure: Pre-pandemic and pandemic periods

The earliest reported COVID-19 outbreak in Canada was on 
March 5th, 2020,30 thus statistics reported for fiscal year 
2020/2021 (most recent available) best represent care provided 
during the pandemic period. Prior fiscal years represent the 
pre-pandemic period.

Measures of interest

We compared several statistics reported in the “Quick Stats” 
data tables, including resident volumes, admission and dis-
charge rates, discharge disposition, clinical summary scale 
scores (described in Supplemental Table 1), medication, ther-
apy and treatment provision, and risk-adjusted quality indica-
tor rates.

interRAI risk-adjusted quality indicators combine indirect 
standardization using outcome-associated covariates and strat-
ification with direction standardization to allow fair compari-
son between entities—in this case pandemic and pre-pandemic 
periods—despite resident case-mix differences.17 Each risk-
adjusted quality indicator uses a different set of exclusion crite-
ria, and some quality indicators require two consecutive 
assessments to measure resident-level change over time.17 
Seventeen quality indicators related to function (e.g., changes 
in independence in ADLs), safety (e.g., falls), and quality of life 
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(e.g., changes in mood) are reported in the “Quick Stats” report. 
We focused on the nine quality indicators that are currently 
publicly reported on CIHI’s “Your Health System” national 
public reporting website.31 The remaining quality indicators 
are presented as Supplemental Figures.

Statistical analysis

We compared resident volumes, admissions and discharges, 
and clinical summary scales, therapy and treatment provision, 
and risk-adjusted quality indicator rates by computing risk 
ratio (RR) statistics comparing fiscal years 2018/2019 and 
2019/2020 (pre-pandemic periods) with 2020/2021 (pandemic 
period). Since year-to-year variance is expected, we focused on 
differences that were significantly different relative to both 
pre-pandemic years.

We computed admission and discharge rates as a percentage 
of all residents that received care during the fiscal year. 
Discharge disposition rates (e.g., death in facility, discharge to 
hospital) were also computed as a percentage of all residents 
that received care during the fiscal year. All other risk ratio 
comparisons were for measures collected using the MDS 2.0 

assessment, thus the total number of assessed residents was 
used as the denominator.

All analyses were performed using R (version 4.1.0), pri-
marily using the epitools package (version 0.5-10.1).

Results
Resident volume, admissions, and discharges

The total number of residents that received care in LTC homes 
during the pandemic period was lower in all provinces. The 
difference was largest in Ontario where the volume of residents 
decreased by 18%. This was primarily due to an unusually large 
decrease in the number of admissions during the pandemic 
period. Relative to before the pandemic, new admissions also 
accounted for a lower percentage of all residents that received 
care during the pandemic period in the other provinces—but 
nowhere near the magnitude seen for Ontario. Admissions 
from hospital increased twofold in Ontario during the pan-
demic year. They were also elevated in British Columbia and 
Manitoba (Figure 1).

Risk of discharge was greater in Manitoba (RR range 1.05-
1.06) during the pandemic period, but slightly lower in Alberta 

Figure 1. Resident volumes, admission and discharge rates, and discharge destination during the COVID-19 pandemic relative to pre-pandemic periods.
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(RR 0.97) and Ontario (RR range 0.96-0.97). Risk of death in 
the LTC homes was greater in all provinces during the pan-
demic. It was greatest in Ontario (RR range 1.17-1.18) and 
lowest in British Columbia (RR range 1.06-1.09). Risk of dis-
charge to hospital during the pandemic period was lower in 
Alberta (RR range 0.60-0.62) and was similar to the pre-pan-
demic periods in the other provinces. Transfers to other resi-
dential care facilities were lower in all provinces during the 
pandemic period (Figure 1).

Resident health attributes

Figure 2 compares clinical scale scores by province during the 
pandemic period relative to the 2 previous years. In Alberta, 
there were small increases in the percentage of residents with at 
least extensive functional impairment (ADL-H 4+; RR range 
1.03-1.06) and moderate or worse health instability (CHESS 
3+; RR 1.05). In British Columbia, more residents experi-
enced low social engagement (ISE 0-2; RR range 1.04-1.05) 
and extensive functional impairment (ADL-H 4+; RR 1.05). 
None of the differences in Manitoba were meaningful. In 

Ontario, there were greater negative shifts on several measures, 
including low social engagement (ISE 0-2; RR range 1.12-
1.13), severe cognitive impairment (CPS 4+; RR range 1.08-
1.10), moderate or worse health instability (CHESS 3+; RR 
range 1.11-1.12), and extensive functional impairment 
(ADL-H 4+; RR range 1.16-1.18). Fewer residents experi-
enced daily pain (Pain scale 2+; RR range 0.89-0.94).

Medications, therapies, and care programs

We observed an increase in antipsychotic (RR range 1.06-
1.10) and antidepressant (RR range 1.04-1.09) use among 
residents during the pandemic period in Alberta, British 
Columbia, and Ontario. Analgesic use increased in British 
Columbia (RR range 1.03-1.04) and Ontario (RR range 1.08-
1.09). Diuretic use decreased slightly in Ontario (RR range 
0.97-0.98; Figure 3).

The percentage of residents that received physical therapy 
(RR range 0.90-0.93) and occupational therapy (RR range 
0.81-0.97) decreased in Alberta and Ontario during the pan-
demic period. Although provided infrequently prior to the 

Figure 2. Outcome scale scores during the COVID-19 pandemic relative to pre-pandemic periods.
Abbreviation: CHESS, Changes in Health, End-Stage Disease and Signs and Symptoms Scale.
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pandemic, we also observed a very large relative decrease in the 
provision of respite care (RR range 0.22-0.26) in these two 
provinces during the pandemic period. In the case of Ontario, 
almost no residents received training in skills to return to home 
during the pandemic period (RR range 0.07-0.08) (Figure 4).

Quality indicator performance

Quality of care during the pandemic period was most severely 
affected in British Columbia and Ontario. Among all 17 qual-
ity indicators that are reported, worse performance was 
observed on 7 quality indicators in British Columbia and 6 
quality indicators in Ontario. Quality of care worsened during 
the pandemic period on 2 indicators in Manitoba and Alberta. 
Improvement was observed on 4 quality indicators in Ontario, 
2 quality indicators in British Columbia, and 1 quality indica-
tor in Manitoba (Figure 5 and Supplemental Figures 1–4).

In all provinces there was an increase in the percentage of 
residents that received antipsychotic medications without a 
diagnosis of psychosis during the pandemic period. This 
increase was greatest in Alberta (RR range 1.06-1.09) and 
smallest in Ontario (RR range 1.01-1.04). The only 

other indicator that worsened in more than 1 province was the 
“worsened stage 2 to 4 pressure ulcer” indicator. Although the 
risk-adjusted rates for this indicator are low (range 2.5%-3.7% 
during pandemic), there were substantial relative increases in 
British Columbia (RR range 1.04-1.08) and Manitoba (RR 
range 1.07-1.09).

Two quality indicators improved in more than 1 province 
during the pandemic period. Fewer residents in Manitoba (RR 
range 0.88-0.91) and Ontario (RR range 0.98-0.99) experi-
enced worsened mood symptoms of depression. Fewer resi-
dents experienced infections (excluding COVID-19) during 
the pandemic period in Ontario (RR range 0.93-0.99) and 
British Columbia (RR range 0.92-0.97).

Discussion
Our analysis is based on over half a million resident assess-
ments in 4 Canadian provinces in the 2 years prior to and the 
first year of the COVID-19 pandemic. Despite high COVID-
19 infection and mortality rates in Canadian LTC homes, we 
observed modest provincial-level changes in resident clinical 
characteristics and quality of care during the first year of the 
pandemic. Although COVID-19 was responsible for excess 

Figure 3. Medication use during the COVID-19 pandemic relative to pre-pandemic periods.
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mortality among residents,32 we postulate that large decreases 
in new admissions, particularly for convalescent and respite 
care, also explain some changes in measures of resident health. 
The areas in which pandemic exposure was associated with 
degraded quality of care were limited and inconsistent across 
provinces.

Off-label use of antipsychotic medications to address behav-
ioral and psychological symptoms of dementia is a prevalent 
quality problem in LTC homes.16,33 As a result of national 
change initiatives in Canada,16 rates of potentially inappropri-
ate use decreased from 33.3% in 20112012 to 20.2% in 
2019/2020. A significant increase in psychotropic medication 
prescribing, including antipsychotic medications, during the 
pandemic has previously been reported in LTC settings in 
Ontario,34,35 Michigan (United States),36 the United 
Kingdom,37 and Spain.38 Our analysis indicates that increased 
psychotropic medication use also occurred in Alberta and 
British Columbia.

Degraded performance on CIHI’s risk-adjusted quality 
indicator in all provinces suggests that the increase in antipsy-
chotic medication use was largely inappropriate in nature. 
When considered in the context of the progress that has been 
achieved over the past decade, this represents a step backwards 

for the LTC sector in Canada. Like in the United States,36 we 
did not observe a significant increase in behavioral symptoms, 
which raises question about whether antipsychotic medications 
were provided preemptively, for example in anticipation of 
challenges related to outbreak management and staffing short-
ages.39 CIHI’s publicly reported quality indicators should be 
used to monitor this issue at a facility-level and target LTC 
homes that would benefit from training and mentorship inter-
ventions focused on antipsychotic use within the context of the 
evolving LTC care environment. Previously successful inter-
ventions in Canada have focused on person-centered 
approaches to care, interdisciplinary collaboration, and use of 
routine medication review and deprescribing guidelines.16

Our analysis is based on aggregated statistics and does not 
identify provincial-level factors, including staffing-related fac-
tors, that may be associated with a differential pandemic expo-
sure impact on quality of care. Patterson et  al40 suggest that 
differences in LTC direct care staffing policies between Ontario 
and British Columbia might partially explain differences in 
COVID-19 response, and thus, differences in case and mortal-
ity rates between provinces. It is possible that pandemic period 
staffing difficulties are also related to Ontario's degraded per-
formance on several quality indicators related to ADLs, 

Figure 4. Therapies and treatments during the COVID-19 pandemic relative to pre-pandemic periods.
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particularly since direct care staff instability is associated with 
quality in this domain in United States nursing homes.41 The 
challenge of ecological inferences of this type is reconciling 
other changes to quality of care that we observed. For example, 
despite their pandemic preparedness,42 British Columbia was 
uniquely challenged in managing pressure ulcers and prevent-
ing worsening in mood symptoms of depression. Given that 
current evidence base suggests that the relationship between 
quality of care and staffing is mixed,43 we believe that our find-
ings are best used to guide future analysis using record-level 
CCRS data that are positioned to test this hypothesis directly.

Analysis of the initial waves of the pandemic indicates sub-
stantial variation in facility-level outbreak severity, with large 
outbreaks concentrated among a limited number of LTC 
homes.44-46 The denominators of the provincial-level quality 
indicators that we examined are large, ranging from nearly 20 
000 residents in Manitoba to more than 200 000 residents in 
Ontario. Further, CIHI’s CCRS quality indicator methodol-
ogy uses 4 consecutive fiscal quarters of MDS 2.0 assessment 
records, thereby buffering the impact of time-limited changes 
to quality of care during outbreaks periods.47 Consequently, if 

changes to quality of care were predominantly among homes 
experiencing severe outbreaks, it is not surprising that differ-
ences were not detected in most of the broader provincial-level 
indicators that we examined. Conversely, this implies that the 
pandemic period differences in quality that we did observe 
likely to represent meaningful sector-wide changes that war-
rant careful monitoring. Future analyses should use record-
level CCRS data to examine the pandemic impact on 
facility-level quality of care, particularly in proximity to out-
break periods among severely affected homes.

We observed an increase in the relative ratio of measures of 
clinical complexity (e.g., severe impairment in functional and 
cognitive abilities, high levels of health instability) during the 
pandemic period. We are unable to make inferences about res-
ident-level increases in clinical complexity of existing residents 
using these cross-sectional data. However, given that changes 
to performance on quality indicators of longitudinal change 
were generally small, we expect that these differences are largely 
explained by fewer short-stay admissions during the pandemic 
period. This is because admissions for convalescence, respite, 
and interim care programs were suppressed, likely due to 

Figure 5. Risk-adjusted quality indicator performance during the COVID-19 pandemic relative to pre-pandemic periods. Subset of quality indicators 

reported on Canadian Institute for Health Information’s “Your Health System” public reporting system. All quality indicators included in Supplemental 

Figures.
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preference to avoid congregate care4 and new resident isolation 
policies that would delay initiation of rehabilitation.48 Residents 
that return to the community within 90 days of LTC admission 
are generally less impaired in physical and cognitive func-
tion49,50 and are excluded from CIHI national indicators of 
LTC appropriateness.51 Health system administrators should 
be aware of this short-stay resident sample bias when compar-
ing measures of resident complexity and resource intensity 
(e.g., case mix index) over time.15

Limitations

Since we used standardized CIHI data tables, our analysis was 
limited to provincial-level measures of resident health status 
and quality of care. We expect that facility-level comparisons 
will identify LTC homes where the pandemic impact on resi-
dent health and quality of care was substantial, particularly 
among those that experienced severe outbreaks and critical 
staff shortages. “Quick Stats” data tables are produced as part 
of CIHI’s routine health system performance monitoring 
function and reflect MDS 2.0 assessments completed through-
out the entire first year of the pandemic. Serial cross-sectional 
analysis using more granular time periods, which can be 
aligned with province-specific periods of heightened COVID-
19 incidence (“waves”), would provide a better characteriza-
tion of the pandemic impact on the LTC sector. We were also 
unable to examine resident sub-groups using these standard-
ized data tables. Although we expect that fewer admissions 
among short-stay residents are responsible for most of the 
changes in resident health status that we observed, this ques-
tion is best addressed through analysis of record-level data 
from CCRS.

Conclusions and Implications
Canada’s LTC sector experienced severe strain during the first 
year of the COVID-19 pandemic. While the pandemic has 
unveiled areas to be addressed in terms of infection practice 
and controls, emergency preparedness, and staffing supports, 
we should also recognize the system’s resilience. Except for the 
increased use of potentially inappropriate antipsychotic medi-
cations, our pan-Canadian synthesis analysis of CIHI data 
tables demonstrates that resident clinical complexity and qual-
ity of care are similar to pre-pandemic levels. Subsequent anal-
yses should move beyond provincial-level comparisons to 
understand impact of COVID-19 outbreaks on facility-level 
changes in resident health and quality of care.
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