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Excess mortality in Canada during the COVID-19 Pandemic

COVID-19 has had and continues to have a clear impact on communities and families across the country. Many have
lost family members and friends to the pandemic.

In order to better understand the impacts of the pandemic on Canadian families and communities, Statistics Canada
has adopted, and continues to adopt, new ways of working to provide Canadians with the data and insights they
need to respond to COVID-19. To continue to meet the need for more timely information, provisional data on deaths
in Canada and excess mortality have been released on a monthly basis for reporting provinces and territories.
Statistics Canada's capacity to provide useful information depends, however, on its ability to receive data from
the provinces and territories. The data used in this article are provisional, as some deaths which occurred during
the reference period have not yet been reported. To address this issue, Statistics Canada has produced provisional
death estimates which have been adjusted to account for the incomplete nature of the counts.

What is the true toll of lives lost due to the pandemic in Canada?

Since the start of the COVID-19 pandemic, health authorities in Canada have been reporting on the number of
deaths due to COVID-19. However, the true toll of a pandemic can be different from these reported figures for a
number of reasons. For example, there could be underreporting of deaths from the virus, especially at the start of
the pandemic where some individuals may have died prior to getting tested. Additionally, there can be indirect
consequences related to measures put in place to address the pandemic that could cause increases or decreases
in mortality, such as missed or delayed medical interventions, fewer traffic-related incidents and other possible
changes in behaviour such as increased substance use.

In terms of lives lost, the toll of the pandemic should account for both the direct and indirect effects of the virus.
Excess mortality, which occurs when there are more deaths during a period of time than what would be typical
for that period?! is one key measure that accounts for these effects. Other measures looking at the effects on life
expectancy and the number of years of life lost would also assess the impact of the pandemic on mortality.

How is excess mortality measured?

As noted above, the number of excess deaths is measured as the difference between the number of observed deaths
and the number of expected deaths over a certain period of time (e.g., a week or a month).

To precisely measure excess mortality, it is important that the observed number of deaths is accurate. In Canada,
death data are collected by the provincial and territorial vital statistical offices and their capacity to provide these
data to Statistics Canada in a timely manner varies greatly. More importantly, their capacity may have also changed
as a result of the pandemic itself (i.e., Vital Statistics Offices could have been closed). The incomplete nature of
the reported counts makes it difficult to draw any conclusions on the extent of excess deaths in Canada that could
be caused by the COVID-19 pandemic. To address these limitations, Statistics Canada has derived provisional
death estimates which are adjusted for reporting delays, where possible. These adjustments add to the counts to
incorporate deaths not yet reported to Statistics Canada, based on past provincial and territorial reporting patterns.
For more information on the estimation process and on the Canadian Vital Statistics Death Database, please consult
the Definitions, data sources and methods for Survey 3233— Vital Statistics - Death Database.

1. National Academies of Sciences, Engineering, and Medicine. (2020). Evaluating Data Types: A Guide for Decision Makers using Data to Understand the Extent and
Spread of COVID-19. Washington, DC: The National Academies Press. https://doi.org/10.17226/25826.
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Measuring excess mortality also requires some way to determine the number of deaths that would be expected to
be observed were there no pandemic. There are a number of ways to assess (or estimate) expected deaths, including
comparing to previous yearly counts or using historical averages (e.g., over the previous 5-years). In the Canadian
context, with an aging and growing population, the number of deaths has been steadily increasing over recent years
and so a higher number of deaths in 2020 would be expected regardless of COVID-19. In addition, even without a
crisis, there is always some variation in the number of people who die in a given week from year to year. This means
that what might be expected should fall within a certain range of values as opposed to a precise number. For these
reasons, Statistics Canada is using an approach that has also been adopted for other countries to estimate expected
deaths, taking recent trends into account.?

For excess mortality, it's also important to consider the time period covered. While there could be excess mortality
for certain weeks, this may not translate into excess mortality over the course of an entire year.

What have we learned so far about excess mortality during the pandemic?

Across the world, the COVID-19 pandemic has led to excess mortality and Canada is no exception. The number of
deaths in Canada was higher than expected starting in March and returned to normal levels in June. The largest
provinces of Quebec, Ontario, and British Columbia all experienced varying levels of excess mortality over this
period.? Excess mortality has been similar for both sexes and has disproportionately affected those over the age of
85.4

At the start of June, the number of deaths across Canada had returned to normal levels. However, it is possible
that this will change as the pandemic persists. Direct consequences of any rise in COVID-19 deaths may again
lead to an increase. On the other hand, the number of deaths could continue to decline. The first wave of the
virus disproportionally affected vulnerable populations, some of whom were likely at a high risk of dying in the
subsequent months regardless of a pandemic. Furthermore, the indirect consequences of the pandemic may still
have an impact in the months and years ahead. For example, it will be difficult to determine the extent to which
future mortality could be affected by the impacts of the pandemic on mental health.

Patterns in mortality will continue to evolve over the course of the pandemic.

Can the number of excess deaths be different than the number of deaths
attributed to COVID-19?

For some periods, it is possible for there to be more excess deaths than deaths reportedly due to the virus itself.
For example, in British Columbia, there were 336 more deaths than expected from the middle of March to the
end of April. This is 232 more than the 104 deaths reportedly attributed to COVID-19 over the same period. These
additional excess deaths, not directly attributed to COVID-19, may be due to underreporting in the early phases of the
pandemic or to indirect consequences such as missed or delayed medical interventions. Of particular consideration
would be cases, especially early in the pandemic, where individuals may have died of COVID-19 prior to getting
tested or treated. This pattern is similar for other countries such as in the United States and is also apparent for other
provinces. For instance, in Quebec, health authorities reported 2,132 deaths due to COVID-19 from March through
April compared with 2,636 excess deaths. This suggests that about 504 more deaths may have been caused directly
or indirectly by the virus than what was reported.

2. See References section.
3. See table 13-10-0784-01.
4. See table 13-10-0768-01.
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Chart1
Provisional adjusted weekly number of deaths, expected number of deaths and COVID-19 deaths, British Golumbia
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Source: Table 13-10-0784-01 and third reference.

Chart 2
Provisional adjusted weekly number of deaths, expected number of deaths and COVID-19 deaths, Quebec
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It is also important to note that excess mortality can be due to other causes not directly linked to the pandemic. For
example, in Nova Scotia, the week ending April 25% saw 37 excess deaths above and beyond the expected range.
However, while this may have been driven in part by the 15 deaths reportedly due to the virus that week, it would
also have been affected by the lives lost due to the mass shooting which took place on April 18" and 19,

At the same time, it is also possible for the number of reported deaths due to the virus to surpass the number of
excess deaths. For example, in Quebec, from the start of May to the first week of June, there were 1,837 excess deaths
compared with 2,834 deaths officially due to the virus. This deficit between excess deaths and deaths reportedly due
to COVID-19 is in line with patterns from other countries. As previously indicated, this could be the result of the first
wave of the virus disproportionally affecting vulnerable populations, some of whom may have been at high risk of
dying in the subsequent months regardless of COVID-19.

There are other reasons why the number of excess deaths could be lower than the reported deaths due to the virus.
These could include, for example, deaths wrongly attributed to COVID-19. Not all deaths are necessarily linked to
a test result and someone could theoretically die of other causes even if they tested positive. Finally, due to their
provisional nature, the estimates of excess deaths may evolve as provincial reporting improves.

Looking ahead. ..

Today August 28, Statistics Canada released provisional death counts and estimates for the first 27 weeks of 2020.
In addition, cause of death information for the first six months of 2020 was released for all provinces and territories,
except Yukon. Provisional death information, including updated provisional death estimates, will be released on
a monthly basis. The provisional death counts and estimates will be revised and improved in future releases as
provincial reporting increases.

Statistics Canada will continue to provide timely information on a regular basis on excess deaths as information
becomes available throughout the pandemic.

Data sources and methodology

These observations are based on an updated provisional dataset from the Canadian Vital Statistics Death Database
released August 28, 2020, which includes data for the first 27 weeks of 2020 (ending July 4), based on information
received from all provinces and territories except Yukon.

References to the period from March to June refer to the period from the week ending March 28" to the week
ending June 6. References to the period from March to the end of April refer to the period from the week ending
March 28™ to the week ending May 2. References to the period from May to the start of June refer to the period
from the week ending May 9t to the week ending June 6™.

For this analysis, weekly excess mortality is defined as the difference between the weekly adjusted counts and
expected mortality were there no pandemic. Only in those weeks where the lower bound on the adjusted count
is greater than the upper bound on the expected deaths are the differences considered and discussed as excesses
here.
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The model used to estimate the expected number of deaths is adapted from an infectious disease detection
algorithm developed by Farrington et al.,> and modified by Noufaily et al.® and Salmon et al.” Adjusted counts are
obtained using an approach described by Brookmeyer and Damiano.® For more information on these models and on
the Canadian Vital Statistics Death Database, please consult the Definitions, data sources and methods for Survey
3233— Vital Statistics - Death Database.
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