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Demographers have been at the forefront of academic research about the burden 
of new coronavirus disease (COVID-19). Since the early work of Dowd et  al. 
(2020), demographic research has identified the role of population age structure 
for understanding levels and differentials of COVID-19 fatality (Dudel et  al., 2020; 
Medford & Trias-Llimòs, 2020). This is because the age gradient of COVID-
19 mortality is at least as steep as that of all-cause mortality, causing a greater 
concentration of deaths in old age (Goldstein & Lee, 2020; Guilmoto, 2020). Sex 
differentials in COVID-19 mortality are also more pronounced than all-cause 
mortality: COVID-19 mortality rates of men aged 25–80 have been found to be 
greater than those of women (Geldseltzer et al., 2021; Guilmoto, 2020), because of a 
combination of biological and behavioral factors (Cai, 2020; Falahi and Kenarkoohi, 
2020; Gebhard et al., 2020; Klein et al., 2020; Scully et al., 2020; Takahashi et al., 
2020). Finally, by recognizing the role of basic demographic characteristics for 
COVID-19 severe outcomes, demographers have directly contributed to improvements 
in data collection (Riffe et  al., 2021), and the evaluation of existing data sources 
for mortality analysis (Garcia et  al., 2021). These contributions complemented 
epidemiological assessments of COVID-19 and demonstrated the importance of 
including demographic features in research about the pandemic.

Canada has been largely absent from comparative demographic studies about 
COVID-19 mortality and morbidity (Bignami, in this issue). In this Editorial, we 
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thus attempt to put Canada’s pandemic experience in context. Recent demographic 
research has focused on excess mortality attributable to COVID-19 (for instance: 
Garcia-Guerrrero et  al., and Decarie and Michaud, in this issue), which is now 
considered to best represent the full impact of the pandemic since it includes both 
total COVID-19 mortality as well as mortality indirectly related to the disease 
(WHO, 2021). Current global estimates of COVID-19 excess mortality are close to 
3 million deaths, 1.2 million more than the official count of COVID-19 deaths.1 The 
region of the Americas (that includes Canada, the USA, and Mexico)2 accounts for 
1.34–1.46 million excess deaths attributable to COVID-19, a figure slightly higher 
than the corresponding one for the European region (1.11–1.21 million excess 
deaths).3 In Canada, the number of excess deaths is estimated at 18,511 between 
March 2020 and April 2021 (Statistics Canada, 2021a). However, Canada lags 
extremely behind other high-income countries in mortality and cause-of-death 
reporting, which is of provincial responsibility and largely paper-based (Décarie and 
Michaud, this issue). For instance, as of early June 2021, the province of Manitoba 
had not yet finished tallying the overall death count for 2020 (Statistics Canada, 
2021a), and cause-of-death data was complete only until February 2020–before the 
pandemic even begun (Moriarty et al., 2021).

Given data limitations for the accurate estimation of excess mortality, compari-
sons of the case fatality risk (CFR), that is, the ratio of reported deaths to diagnosed 
infections of severe acute respiratory syndrome coronavirus (SARS-CoV-2), are use-
ful to put the Canadian pandemic experience in context. The CFR has been one of 
the main indicators used for developing mitigation strategies (including vaccination) 
and evaluating their effectiveness across countries over the course of the pandemic. 
International comparisons of COVID-19 CFR have also become important to assess 
the health burden associated with SARS-CoV-2 mutations.

Estimates of COVID-19 CFR have varied substantially across countries over the 
course of the pandemic (Rajgor et al., 2020). In part, as studies of other emerging 
pathogens like Ebola and SARS have shown (Ghani et  al., 2005; Lipsitch et  al., 
2015; Wu et al., 2020); this is due to the delay between symptoms onset, diagnosis, 
and death or recovery. In the case of COVID-19, an additional source of bias is that a 
significant proportion of SARS-CoV-2 infections are mild or remain asymptomatic, 

1  Only 16 of the WHO’s 106 member states have sufficient data to calculate excess mortality empiri-
cally. Several demographers (including Noymer, Acosta and Bignami) are currently involved in the 
WHO/UN Technical Advisory Group (TAG), whose work informs mortality assessment underlying esti-
mated presented in the WHO’s 2021 World Statistics Report (WHO, 2021) and the UN’s 2021 World 
Population Prospects (to be released in 2022). It is worth noting that, for many countries (representing 
most of the world’s population), there will never be direct, vital-registration based measures of COVID-
19 mortality and excess mortality, however.
2  The WHO AMR region includes all countries in North, Central, and South America (Antigua and 
Barbuda, Argentina, Bahamas, Barbados, Belize, Bolivia, Brazil, Canada, Chile, Colombia, Costa Rica, 
Cuba, Dominica, Dominican Republic, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti, Hon-
duras, Jamais, Mexico, Nicaragua, Panama, Paraguay, Peru, Saint Kitts and Nevis, Saint Lucia, Saint 
Vincent and the Grenadines, Suriname, Trinidad and Tobago, USA, Uruguay, and Venezuela).
3  The WHO EURO region includes all countries in Western, Eastern, Southern, and Northern Europe as 
well as the Russian Federation.
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and thus avoid detection (Li et  al., 2020). At the same time, COVID-19 severity 
increases with age (Goldstein & Lee, 2020; Green et al, 2020; Guilmoto, 2020), and 
thus, older individuals are over-represented in epidemiological data (Fisman et al., 
2020). These issues are compounded by the fact that countries vary in recording 
COVID-19 as the cause of death, and accurate cause-of-death data remains 
incomplete while the pandemic is still unfolding (Garcia et al., 2021; Goldstein & 
Lee, 2020).

Dudel et al. (2020) have shown that the age structure of confirmed SARS-CoV-2 
infections is an important source of bias in international comparisons of the CFR, 
as it can account for up to two-thirds of the observed variation in the CFR across 
countries. To remove the above-mentioned biases in CFR comparisons, demo-
graphic studies have followed a classic approach in mortality analysis and relied 
on direct standardization by age of the CFR (Dowd et al., 2020; Goldstein & Lee, 
2020; Green et al., 2020; Guilmoto, 2020; Sudharsanan et al., 2020). The main dis-
advantage of age-standardized CFRs is that they vary depending on the choice of 
the standard population. We thus exploit another demographic tool and compare 
COVID-19 mortality in Canada and a selected number of countries with a synthetic 
indicator that removes the effect of differential case ascertainment by age without 
relying on standardization (Bignami & Ghio, 2020, 2021).4 Comparable data on 
cases and deaths by age are taken  from COVerAGE-DB, one of the few existing 
databases of official counts of COVID-19 cases and deaths that are standardized and 
made accessible in harmonized age groups (Riffe et al., 2021).

To avoid spurious comparisons because of the different pace of COVID-19 vac-
cination starting in January 2021, we limit our focus to the period ending on Febru-
ary 27, 2021, which captures the first and second pandemic wave in the selected 
countries. As it can be seen in Table 1, the first wave (begun in February 2020 and 
considered concluded by the end of June 2020) has been, in absolute terms, smaller 
and less fatal than the second wave (begun in Fall 2020) in all countries considered. 
During the second wave, the table shows that the number of confirmed COVID-
19 cases increased approximately geometrically, whereas the number of COVID-
19-related deaths increased arithmetically. This is predominantly due to expanded 
testing capacity as the pandemic progressed and also to the younger age profile of 

4  This synthetic CFR (SCFR) is obtained by summing over all age groups the age-specific CFRs that 
apply in a given period and multiplying the sum by the width of the age intervals.
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COVID-19-related infections and deaths during the second wave compared to the 
first (Fig. 1).

Once differential case ascertainment by age across countries and between pan-
demic waves is taken into account, overall differences in COVID-19 fatality across 
countries are less stark than suggested by the crude CFR, especially for the first pan-
demic wave. Overall, Canada ranks just below Sweden in terms of COVID-19 fatality 
at the end of the second wave (Fig. 2), ahead of the USA and Italy. Canada was also 
among the top three countries where COVID-19 had been most fatal during the first 
wave, the other two being Italy and Sweden. The age pattern of COVID-19 fatal-
ity is not unique, however. In some countries (e.g., Italy), it results from the highest 
age-specific CFRs between age 50 and 70, whereas in others (notably Sweden and 
Canada) from the highest age-specific CFRs above age 70. Canada’s ranking is note-
worthy since most infections and deaths have been concentrated in the provinces of 
Québec and Ontario in both pandemic waves (Bignami, in this issue).

Table 1   Total number of COVID-19 cases and related deaths, and case fatality risk (CFR), by country 
and pandemic wave

Wave 1: February 1, 2020, to June 30, 2020. Wave 2: July 1, 2021, to February 27, 2021. CFR (case 
fatality risk) = number of deaths / number of cases * 100
Source: COVerAge-DB (Riffe et al., 2021), except Canada (Statistics Canada, 2021b)

Country Cases Deaths CFR

Wave 1 Wave 2 Wave 1 + 2 Wave 1 Wave 2 Wave 
1 + 2

Wave 
1

Wave 
2

Wave 
1 + 2

Austria 17,676 436,092 453,768 676     7,721 8,397 3.8 1.8 1.9
Canada 103,367 1,294,473 1,397,840 8,591   16,824 25,415 8.3 1.3 1.8
Italy 240,455 2,639,328 2,879,783 33,736   61,946 95,682 14.0 2.3 3.3
Portugal 42,489 761,803 804,292 1,579   14,738 16,317 3.7 1.9 2.0
Spain 246,424 2,889,381 3,135,805 29,375   44,481 73,856 11.9 1.5 2.4
Sweden 68,451 600,662 669,113 5,333     7,549 12,882 7.8 1.3 1.9
USA 2,504,301 25,781,243 28,285,544 127,170 409,508 536,678 5.1 1.6 1.9
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Note: 2: February 27, 2021. Age-specific case-fatality risk at age x = number of      

 COVerAge-DB (Riffe, et al., 2021), except Canada (Sta�s�cs Canada, 2021 a,b). 
COVID-19-related deaths at age x/number of COVID-19 cases at age x. Source:

Fig. 1   Age-specific case fatality risk, by pandemic wave and country
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