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Abstract 

Background: Life expectancy at birth has increased in Organisation for Economic Co-operation and 
Development countries and across the globe over the past few decades, until 2019. However, this trend 
was disrupted by the COVID-19 pandemic, which saw a significant decrease in life expectancy in Canada 
and many other countries. Few studies to date have decomposed the life expectancy gap by cause of 
death observed during the pandemic in a Canadian context.  

Data and Methods: Death counts were generated from the Canadian Vital Statistics - Death database. 
Life tables were created using Chiang’s method. The Arriaga method for decomposing a life expectancy 
gap was implemented by comparing life tables between the periods of 2017 to 2019 and 2020 to 2022 
by province and sex. 

Results: COVID-19 was the single largest contributor to the life expectancy decline in Canada between 
the periods of 2017 to 2019 and 2020 to 2022, reducing life expectancy at birth by 0.46 years for both 
sexes. Opioid-related deaths, another significant contributor to the life expectancy decline, reduced life 
expectancy by 0.22 years for both sexes. By contrast, cancers contributed to a slight increase (+0.17 
years) in life expectancy between the two periods. 

Interpretations: Although COVID-19 was the most significant driving force in declining life expectancy 
during the pandemic in Canada, increased opioid-related deaths, potentially related to the indirect effects 
of the pandemic, also played a significant role in the notable life expectancy decline. A greater 
understanding of the indirect impacts of the COVID-19 pandemic in terms of mortality, including the harms 
related to substance use and abuse, will be possible as more information on the causes and 
circumstances of death is made available. 
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What is already known on this subject? 

• Life expectancy began consistently declining for the first time in decades during the COVID-

19 pandemic in Canada. 

• Opioid-related mortality also began increasing during this time. 

What does this study add? 

• This study quantifies the number of years each cause of death contributed to the life 

expectancy decline in Canada by province and sex. 

• COVID-19 was the largest contributor to the life expectancy decline in Canada, with opioid-

related deaths also being a significant contributor. 

• The extent of the contribution of opioid-related deaths remains unknown without more updated 

cause of death data. 

Introduction 

Life expectancy at birth is defined as the average number of years an individual is expected to live from 
birth, assuming age-specific mortality conditions remain constant. Generally, life expectancy at birth has 
trended upward in Organisation for Economic Co-operation and Development countries since the 1970s 
because of reductions in mortality arising from improvements in health care, disease prevention, and a 
variety of socioeconomic conditions.1 Additionally, global life expectancy has also increased significantly 
from 2000 to 2019, attributable to reductions in maternal and infant mortality.2 However, the COVID-19 
pandemic reversed these trends across the globe in more recent years.2,3 Canada was no exception and 
experienced a decline in life expectancy at birth from 2019 to 2022, going from 82.30 years to 81.34 
years.4  

The driving forces behind the sharp decline in life expectancy during the pandemic should be 
investigated. It is known that the COVID-19 virus was associated with an increased risk of mortality for 
individuals with certain comorbidities, with 90% of reported deaths caused by COVID-19 occurring among 
those with other illnesses, such as diabetes, cardiovascular disease, obesity, and chronic respiratory 
illnesses.5,6 Few studies7,8 to date have attempted to quantify the impact of COVID-19 and related 
comorbidities on life expectancy in the Canadian context. In addition to the direct effects of the pandemic, 
the indirect effects—such as health care disruptions—led to delayed interventions or screening for 
cancers, cardiovascular events, and infections, and these have also not been well explored in the context 
of life expectancy.9-11  

The ongoing opioid crisis, which saw a significant increase in opioid mortality starting in 2016,12 
contributed significantly to the stagnation in life expectancy experienced in Canada prior to the 
pandemic.13 The crisis was exacerbated during the pandemic, with opioid-related deaths more than 
doubling from 3,007 in 2019 to 6,222 in 2021.14 Public health measures, such as physical distancing and 
self-isolation, disrupted access to essential harm reduction services and treatment programs, thus 
increasing the challenges faced by those with substance use concerns and mental illness.15 The impact 
of opioid-related deaths on life expectancy in Canada has been documented before the pandemic; 
however, the effect of causes of death other than COVID-19 on life expectancy during the pandemic has 
not been widely studied. 
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The purpose of this study was to identify and quantify the causes of death that contributed to the decline 
in life expectancy at birth during the COVID-19 pandemic. As well, the causes of death that positively 
contributed to life expectancy over this same period were examined for contextual purposes. This was 
done by decomposing the life expectancy difference by cause of death between a pandemic and pre-
pandemic time point using the Arriaga method for decomposition.16 Additionally, results by province and 
sex at birth were explored, given it is unlikely that COVID-19, opioid-related deaths, and all other relevant 
causes of death had a uniform impact on life expectancy at birth across demographic groups. 

Data and methods 

Data sources 

The data used in the present analysis consist of all deaths that occurred in Canada from 2017 to 2022, 
taken from the Canadian Vital Statistics - Death database (CVSD). Underlying cause of death was 
defined using the 10th revision of the International Statistical Classification of Diseases and Related 
Health Problems (ICD-10). Underlying cause of death groups were created based on the top 53 
underlying causes of death currently published at Statistics Canada with minor modifications,17 which can 
be found in Appendix Table 1. The first change was the aggregation of the Alzheimer’s disease and 
dementia grouping. The most notable exception was in the categorization of opioid-related deaths, which 
additionally used multiple cause of death data that specify the type of substance involved in the death. 
This is because the underlying cause of death codes alone do not isolate opioid-related deaths. Lastly, 
the ICD-10 group “other ill-defined and unspecified causes of mortality” (R99) was also added outside 
the traditional groupings. Cause of death imputation was done for R99 cases in the CVSD that had a 
corresponding case in the Canadian Coroner and Medical Examiner Database (CCMED). Cases with a 
manner of death in the CCMED that is suspected to be suicide or homicide were imputed as “intentional 
self-harm (suicide)” and “assault (homicide),” respectively, instead of R99. Population estimates used to 
compute life expectancy were taken from Statistics Canada’s mid-year population estimates.18 

Life tables 

Estimates of life expectancy at birth were obtained from complete life tables computed using the methods 
described by Chiang (1961).19,20 The life tables used single-year age groups, and the open-ended age 
groups were set to 100 years or older. Death counts and population estimates were aggregated across 
two distinct periods—2017 to 2019 and 2020 to 2022—to form a pre-pandemic and pandemic period, 
respectively. Estimates were produced for each of the Canadian provinces by sex at birth. The territories 
were excluded from subnational disaggregation because of their small population size. The difference in 
life expectancy was calculated by subtracting life expectancy at birth between the two time points. Then, 
95% confidence intervals (CIs) were computed for the life expectancy difference estimates by adding the 
variances associated with the two life expectancy estimates, with the assumption of independent 
variances.8  

Decomposition of the life expectancy difference  

The life expectancy differential between the pre-pandemic and pandemic periods was decomposed using 
the Arriaga (1984) method.16 Although various life expectancy decomposition methods exist, such as 
those of Pollard (1982) and Lopez and Ruzicka (1977), all have shown to produce comparable results.21 
In short, Arriaga’s method begins by partitioning the life expectancy differential by age group. This is 
done by quantifying and then summing the direct, indirect, and interaction effects, which are the three 
different effects that an age group can have on a life expectancy differential, to get the net years each 
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age group has contributed to the change in life expectancy.16 The age-specific contributions are then 
further partitioned by cause of death. This is done assuming that changes in life expectancy attributable 
to a specific age group, for a particular cause of death, are directly proportional to the changes in the 
overall mortality rate for that same age group that can be attributed to a change in mortality for that cause 
of death. In other words, at a specific age, a change in mortality for a specific cause of death results in a 
change in the overall mortality rate that then causes a direct change in life expectancy.22,23 The age- and 
cause-specific contributions to the life expectancy differential are then summed by cause of death to 
provide the net contribution to the life expectancy differential (in years) for each cause of death. 

Results 

Life expectancy difference by province and sex 

At the national level, life expectancy at birth declined by 0.58 years (95% CI: 0.55 to 0.62) between 2017 
to 2019 and 2020 to 2022 for both sexes. Life expectancy also decreased across all provinces. A larger 
magnitude of life expectancy declines was observed in the Prairie provinces (Manitoba, Saskatchewan, 
and Alberta) and British Columbia, compared with other provinces, ranging from 0.72 years (95% CI: 
0.62 to 0.82) in British Columbia to 1.50 years (95% CI: 1.27 to 1.73) in Saskatchewan for both sexes 
(Chart 1). The Atlantic provinces (Newfoundland and Labrador, Prince Edward Island, Nova Scotia, and 
New Brunswick) experienced some of the smallest magnitudes of declines relative to the other provinces. 
The life expectance decrease of males appeared to have a larger magnitude, compared with that of 
females, across the provinces, except for New Brunswick.  

 

Life expectancy difference by age 

The age-specific contributions to the life expectancy differential were aggregated using five groups of 20-
year age categories, with the exception of individuals younger than 20, who comprised the first group, 
and individuals aged 80 and older who comprised last group, as shown in Chart 2. At the national level, 
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the largest negative contribution to the life expectancy differential was the 40 to 59 age group, which 
reduced life expectancy by 0.19 years, followed by the 20 to 39 age group, which reduced life expectancy 
by 0.17 years. Ontario, British Columbia, and the Prairie provinces showed mostly proportional age-
specific contributions to Canada. However, Quebec and the Atlantic provinces showed an overall less 
consistent trend, with some of the older age groups contributing to an increase in life expectancy in the 
Atlantic provinces. 

 

Life expectancy difference by cause 

COVID-19 was the single largest contributor to the life expectancy decline in Canada observed between 
the periods of 2017 to 2019 and 2020 to 2022, reducing life expectancy at birth by 0.46 years for both 
sexes. Chart 3 shows that the next largest contributors to the life expectancy decline were other ill-defined 
and unspecified causes of mortality and opioid-related deaths, which reduced life expectancy by 0.23 
years and 0.21 years, respectively. For context, other ill-defined and unspecified causes of mortality are 
mostly cases where the cause of death is currently pending investigation (see the section on limitations 
for more information).  
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By contrast, the underlying causes of death that contributed to an increase in life expectancy were 
malignant neoplasms (+0.17 years), influenza and pneumonia (+0.07 years), and chronic lower 
respiratory diseases (+0.06 years). Although not shown in Chart 3, lung, bronchus, and trachea cancers 
were the largest contributors to an increase in life expectancy among cancers, increasing life expectancy 
by 0.09 years.  

In terms of differences between the sexes, among positive contributors, there were minor differences 
between males and females, except for intentional self-harm (suicide), which saw a larger positive 
contribution for males (see the section on limitations for more context). Among negative contributors, 
COVID-19 had minor differences in contributions between the sexes, while opioid-related deaths and 
other ill-defined and unspecified causes of mortality contributed to much larger reductions in life 
expectancy in males (0.29 and 0.30 years, respectively), compared with females (0.12 and 0.16 years, 
respectively). 

Across the provinces, the contribution of COVID-19 to the life expectancy decline was largest in Quebec, 
where it reduced life expectancy by 0.61 years for both sexes, as shown in Chart 4. Overall, contributions 
from COVID-19 were relatively close to the national estimates in the Prairie provinces, British Columbia, 
and Ontario, ranging from a decrease of 0.34 years in British Columbia to a decrease of 0.54 years in 
Manitoba. The Atlantic provinces saw notably smaller contributions from COVID-19, ranging from a 
decrease of 0.14 years in Prince Edward Island to a decrease of 0.30 years in New Brunswick. There 
were small differences in life expectancy contributions from COVID-19 by sex across the provinces, with 
slightly higher contributions from males, compared with females. 
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Chart 5 shows that the contribution of opioid-related deaths to the life expectancy decline was lowest in 
Quebec and the Atlantic provinces, with opioid-related deaths increasing life expectancy in Nova Scotia. 
The largest negative contributions of opioid-related deaths were seen in Saskatchewan, Alberta, and 
British Columbia, which all experienced a reduction between 0.42 to 0.44 years of life expectancy for 
both sexes. The sex disparities in the life expectancy contribution of opioid-related deaths were mostly 
consistent across the provinces, with the most pronounced among them in Ontario, Alberta, 
Saskatchewan, and British Columbia. Males had consistently larger negative life expectancy 
contributions attributable to opioid-related deaths than females, with the largest disparity observed in 
British Columbia, which saw a reduction of 0.60 years of life expectancy among males, compared with a 
reduction of 0.22 years among females.  
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Discussion 

Life expectancy in Canada declined by 0.96 years from 2019 to 2022, during the pandemic.4 Although 
this was a mostly global phenomenon, these impacts were not experienced uniformly, with comparable 
countries like England and Wales (-0.5 years), Sweden (+0.08 years), and the United States (-1.04 years) 
observing life expectancy changes during that same period.24 The primary aim of this analysis was to 
identify the causes of death contributing to the decline in Canadian life expectancy observed during the 
COVID-19 pandemic. The results showed that COVID-19 was the largest negative contributor to the life 
expectancy decline, followed by other ill-defined and unspecified causes of mortality, and opioid-related 
deaths. Additionally, cancers were the largest positive contributors to life expectancy during this period.   

It has been well established that traditional life table estimates, and life expectancy in general, tend to be 
impacted to a larger degree by deaths in younger age groups rather than older age groups. Although 
COVID-19 claimed 50,322 lives in Canada from 2020 to 2022,17 80% of deaths caused by COVID-19 
occurred in individuals aged 70 and older,25 potentially mitigating the impact COVID-19 can have on life 
expectancy. However, the sheer number of deaths attributable to COVID-19 was the primary driver of 
declining life expectancy during this period. Various factors may explain differences in the contribution of 
COVID-19 to the life expectancy decline across Canada, reflecting not only specific pandemic dynamics, 
like population density and volume of travel, but also different public health measures implemented at 
the provincial level.26 In contrast to Quebec, Ontario, and the Prairie provinces, the Atlantic provinces 
experienced fewer COVID-19 cases and deaths during the initial spread of the pandemic because of 
early public health interventions and restricted travel.27 This likely translated into the relatively smaller 
negative contributions to life expectancy for COVID-19 observed in the Atlantic provinces, compared with 
the other provinces. 

COVID-19 disproportionately impacts older individuals with multiple comorbidities. Some of the most 
common comorbidities with COVID-19 mortality among all age groups observed at different stages of the 
pandemic include dementia or Alzheimer’s disease, pneumonia, and chronic lower respiratory 
diseases.6,28 Given the population at risk, it is very likely that a certain proportion of the estimated life 
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expectancy differential attributable to COVID-19 is a result of displaced mortality, which is a phenomenon 
where an acute public health event harvests deaths from other causes that would have likely occurred in 
the near future.28 For example, chronic lower respiratory diseases such as chronic obstructive pulmonary 
disease (COPD) are established comorbidities of COVID-19 mortality.28 COPD and influenza and 
pneumonia also contributed positively to the life expectancy differential for Canada, COPD’s contribution 
being potentially driven by mortality displacement. However, because influenza and pneumonia are 
communicable diseases like COVID-19, this decrease is likely a combination of mortality displacement 
and a real mortality decrease resulting from the indirect effects of public health measures taken to reduce 
the spread of COVID-19.29 Similarly, decreasing lung cancer incidence and mortality rates in recent years, 
as well as improved survival, are likely the main driver in cancers being the largest contributor to an 
increase in life expectancy.30 The literature suggests that the indirect effects of the pandemic may have 
impacted cancer diagnosis and treatment,30-32 although those impacts may not be fully captured in this 
analysis.  

Opioid-related deaths were the third-largest contributor to the life expectancy decline in Canada. Opioid-
related mortality has been a growing issue in Canada over the last decade and was exacerbated during 
the pandemic.14 Overall, the results are consistent with historical opioid-related regional and age-specific 
trends in Canada—British Columbia, the Prairies, and Ontario are the most impacted regions.14 British 
Columbia, the province with the highest rate of opioid-related mortality,33 was the only province to 
experience a larger negative contribution from opioid-related deaths than COVID-19 for both sexes, and 
this is consistent with findings from a similar study.7  

Historically, life expectancy at birth has traditionally been higher for females compared with their male 
counterparts in Canada, although the disparity has fluctuated over time.34 Chart 4 shows the differences 
by sex in net and cause-specific life expectancy and indicates that the life expectancy gap between males 
and females increased during the pandemic. For context, the life expectancy gap between males and 
females grew from 4.21 years in 2019 to 4.48 years in 2022.4 The contribution of COVID-19 and all other 
causes of death (residual) to the life expectancy differential showed modest differences between males 
and females. However, opioid-related deaths and other ill-defined and unspecified causes of mortality 
had the largest differences in life expectancy contribution between the sexes. This suggests that these 
two causes of death are the primary drivers in the increasing life expectancy gap between males and 
females observed during the pandemic. 

Despite COVID-19 being the single largest contributor to the life expectancy decline during the pandemic, 
it is important to note the potential indirect effects that COVID-19 and the public health measures that 
followed it may have had. Opioid support and mitigation programs were significantly disrupted during the 
pandemic, resulting in increased opioid use with fewer supports in Canada.35 Globally, feelings of anxiety 
and isolation also contributed to increased substance use.14 The lack of access to services and isolation, 
paired with an increased toxic drug supply, played a part in explaining why opioid-related deaths in 
Canada increased sharply during the pandemic.14 Furthermore, with a sizable proportion of deaths still 
pending investigation and currently classified in the other ill-defined and unspecified causes of mortality 
group, the negative contribution of opioid-related deaths to life expectancy is very likely larger and could 
potentially be comparable to that of COVID-19. Further research is needed to understand the direct 
impact the pandemic had on opioid use and mortality among various demographic groups. 

Limitations 

The primary limitation associated with this study is related to the process through which death records 
are sent from provincial and territorial vital statistics registries to Statistics Canada and eventually 
recorded in the CVSD. Although almost all records are received within a year from the date of death, the 
causes of death are not always sent with this initial notification. These delays can vary greatly by province 
and territory. Around 82% of other ill-defined and unspecified causes of mortality from 2020 to 2022 are 
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cases that are pending a coroner’s investigation or where no medical certificate of cause of death has 
been received (also likely implying a pending investigation), with only a small proportion having been 
finalized as an unknown or ill-defined cause of death. In addition to delays, there can also be differences 
in how deaths are certified by coroners in Canada, particularly in the case of COVID-19, and this is 
explained further by O’Brien et al.6 

This limitation can result in an underestimation of the life expectancy contribution of causes of death that 
require a coroner’s investigation, such as opioid-related deaths, suicides, homicides, and other types of 
accidents. Pending investigations were more likely to be resolved in the pre-pandemic period (2017 to 
2019) than the more recent pandemic period (2020 to 2022). This temporal bias results in underestimated 
death counts for certain causes of death in recent years, translating into a positive inflation in the 
contribution to the life expectancy difference for these causes of death. As these pending investigations 
are eventually resolved with time, the large negative contribution to the change in life expectancy 
associated with other ill-defined and unspecified causes of mortality will eventually be redistributed 
among opioid-related deaths, suicides, homicides, and other types of accidents. In the absence of more 
updated cause of death data, the true extent of the contribution of opioid-related deaths and suicides to 
life expectancy is unknown. 

Arriaga’s method for decomposition has the potential to underestimate the magnitude of contributions of 
causes of death that primarily affect older age groups. This is a natural result of the method by which the 
age-specific decomposition is computed.36 However, the overall differences in estimates between the 
Arriaga method and others such as the Pollard (1982) method appear minute.37 

Conclusion 

The life expectancy decomposition presented here demonstrates the role of COVID-19 and opioid-related 
deaths in the notable decline in life expectancy during the pandemic and the differential impact across 
sexes and provinces in Canada. By contrast, cancers and causes of death associated with COVID-19 
mortality displacement were some of the largest positive contributors to the life expectancy gap and 
mitigated some of the losses observed from other causes. Stark changes in life expectancy attributable 
to opioid-related deaths in this analysis may be associated with the indirect effects of the pandemic, 
although this is not easily measurable. Questions remain about the true extent of the contribution of 
opioid-related deaths, which will likely have a larger negative contribution to life expectancy when more 
updated and timely data are available. 
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Appendix 

 



Research article  Decomposing the decline in life expectancy at birth by cause  
of death during the COVID-19 pandemic in Canada 

Statistics Canada, Catalogue no. 82-003-X 14 Health Reports, Vol. 37, no. 10, October 2026 

References 

1. Raleigh VS. Trends in life expectancy in EU and other OECD countries: Why are improvement slowing? 

OECD Health Working Papers. 2019 February;(108). 

2. Cao G, Liu J, Liu M, Liang W. Effects of the COVID-19 pandemic on life expectancy at birth at the 

global, regional, and national levels: A joinpoint time-series analysis. J Glob Health. 2023 October. 

3. Organisation for Economic Co-operation and Development (OECD). Society at a Glance 2024: OECD 

Social Indicators. OECD; 2024. 

4. Statistics Canada. Life expectancy and other elements of the complete life table, single-year estimates, 

Canada, all provinces except Prince Edward Island. [Online]; 2024 [cited 2025 October 30]. Available 

from: https://doi.org/10.25318/1310083701-eng. 

5. Ge E, Li Y, Wu S, Candido E, Xialin W. Association of pre-existing comorbidities with mortality and 

disease severity among 167,500 individuals with COVID-19 in Canada: A population-based cohort 

study. PLOS One. 2021 October; 16(10). 

6. O’Brien K, St-Jean M, Wood P, Willbond S, Phillips O, Currie D, Turcotte M. COVID-19 death 

comorbidities in Canada. StatCan COVID-19: Data to Insights for a Better Canada. 2020 November. 

7. Ye X, Sevcenco I, Mercer R, Ngo H, Parker A, Dao V, et al. Changes in life expectancy at birth during 

the COVID-19 pandemic and contributions by cause of death in British Columbia, Canada. Health Rep. 

2025 February; 36(2): 1-14. 

8. Dion P. Reductions in life expectancy directly associated with COVID-19 in 2020. Demographic 

Documents. 2021 June. 

9. Ganesh A, Stang MJ, McAlister AF, Shlakhter O, Holodinsky KJ, Mann B, et al. Changes in ischemic 

stroke presentations, management and outcomes during the first year of the COVID-19 pandemic in 

Alberta: A population study. CMAJ. 2022 March; 194(12): E444-E455. 

10. Sadana D, Granton D, Adhikari NKJ, Pinto R, Murthy S, Fowler RA. Trends in characteristics, 

interventions, and outcomes of hospitalized patients with COVID-19 in Canada: A multicentre 

prospective cohort study. Can J Anaesth. 2024 December; 71(12): 1745-1754. 

11. Farah E, Ali R, Tope P, El-Zein M, Franco EL. A Review of Canadian Cancer-Related Clinical Practice 

Guidelines and Resources during the COVID-19 Pandemic. Curr Oncol. 2021 February: 1020-1033. 

12. Public Health Agency of Canada. Canada’s overdose crisis and the toxic illegal drug supply. [Online]; 

2024 [cited 2025 October 30]. Available from: https://www.canada.ca/en/health-

canada/services/opioids/overdose-crisis-toxic-illegal-drug-supply.html. 

13. Statistics Canada. Changes in life expectancy by selected causes of death, 2017. The Daily. 2019 May. 

https://doi.org/10.25318/1310083701-eng
https://doi.org/10.25318/1310083701-eng
https://www.canada.ca/en/health-canada/services/opioids/overdose-crisis-toxic-illegal-drug-supply.html


Research article  Decomposing the decline in life expectancy at birth by cause  
of death during the COVID-19 pandemic in Canada 

Statistics Canada, Catalogue no. 82-003-X 15 Health Reports, Vol. 37, no. 10, October 2026 

14. Ledlie S, Juurlink DN, Tadrous M, Mamdani M, Paterson MJ, Gomes T. Opioid-related deaths between 

2019 and 2021 across 9 Canadian provinces and territories. CMAJ. 2024 April; 196(14): E469-E476. 

15. Mental Health Commission of Canada. Mental Health and Substance Use During COVID-19: Regional 

Spotlight and Key Factors. 2022. 

16. Arriaga EE. Measuring and explaining the change in life expectancies. Demography. 1984 February; 

21(1): 83-96. 

17. Statistics Canada. Leading causes of death, total population (age standardization using 2011 

population). [Online]; 2025 [cited 2025 October 30]. Available from: 

https://doi.org/10.25318/1310080101-eng. 

18. Statistics Canada. Population estimates on July 1, by age and gender. [Online]; 2024 [cited 2025 

September 1]. Available from: https://doi.org/10.25318/1710000501-eng. 

19. Chiang CL. Introduction to stochastic processes in biostatistics. In The life table and its construction. 

New York: John Wiley & Sons; 1968. p. 189-214. 

20. Newell C. Mortality and life tables. In Methods and Models in Demography. New York: John Wiley & 

Sons; 1994. p. 63-81. 

21. Ponnapalli KM. A comparison of different methods for decomposition of changes in expectation of life at 

birth and differentials in life expectancy at birth. Demographic Research. 2005 April; 12(7): 141-172. 

22. Arriaga EE. Changing trends in mortality decline during the last decades. In Ruzicka L, Wunsch G, Kane 

P. Differential mortality: Methodological issues and biosocial factors. Oxford: Clarendon Press; 1995. p. 

105-129. 

23. Preston SH, Heuveline P, Guillot M. Demography: Measuring and modeling population processes. 

Oxford: Blackwell; 2001. 

24. Polizzi A, Zhang L, Timonin S, Gupta A, Dowd JB, Leon DA, et al. Indirect effects of the COVID-19 

pandemic: A cause-of-death analysis of life expectancy changes in 24 countries, 2015 to 2022. 2025 

January; 4(1): 508. 

25. Public Health Agency of Canada. COVID-19 epidemiology update: Current situation. [Online]; 2024 

[cited 2025 October 30]. Available from: https://health-infobase.canada.ca/covid-19/current-

situation.html. 

26. Bignami S. The Burden of COVID-19 in Canada. Can Stud Popul. 2021 September; 48(2): 123-129. 

27. Waldner D, Harrison R, Johnston J, Saxinger L, Webster D, Sigil W. COVID-19 epidemiology in Canada 

from January to December 2020: The pre-vaccine era. Facets. 2021 May; 6(1): 760-822. 

28. Astengo M, Tassinari F, Paganino C, Simonetti S, Gallo D, Amicizia D, et al. Weight of risk factors for 

mortality and short-term mortality displacement during the COVID-19 pandemic. J Prev Med Hyg. 2022 

January; 62(4): E864. 

https://doi.org/10.25318/1310080101-eng
https://doi.org/10.25318/1310080101-eng
https://doi.org/10.25318/1710000501-eng
https://health-infobase.canada.ca/covid-19/current-situation.html


Research article  Decomposing the decline in life expectancy at birth by cause  
of death during the COVID-19 pandemic in Canada 

Statistics Canada, Catalogue no. 82-003-X 16 Health Reports, Vol. 37, no. 10, October 2026 

29. Chiu NC, Chi H, Tai YL, Peng CC, Tseng CY, Chen CC, et al. Impact of wearing masks, hand hygiene, 

and social distancing on influenza, enterovirus, and all-cause pneumonia during the coronavirus 

pandemic: Retrospective national epidemiological surveillance study. J Med Internet Res. 2020 August; 

22(8): e21257. 

30. Canadian Cancer Statistics Advisory Committee in collaboration with the Canadian Cancer Society, 

Statistics Canada and the Public Health Agency of Canada. Canadian Cancer Statistics 2025. 2025. 

31. Richards M, Anderson M, Carter P, Ebert BL, Mossialos E. The impact of the COVID-19 pandemic on 

cancer care. Nat Cancer. 2020 June; 1(6): 565-567. 

32. Chen-See S. Disruption of cancer care in Canada during COVID-19. Lancet Oncol. 2020 July; 21(8): 

e374. 

33. Public Health Agency of Canada. Opioid- and Stimulant-related Harms in Canada. [Online]; 2025 [cited 

2025 September 1]. Available from: https://health-infobase.canada.ca/substance-related-harms/opioids-

stimulants/. 

34. Decady Y, Greenberg L. Ninety years of change in life expectancy. Health at a Glance. 2014 July; 

Statistics Canada Catalogue no. 82-624 X. 

35. Hutchinson M, Lavigne É, Patterson Z. Opioid use in the era of COVID-19: A multifaceted study of the 

opioid epidemic in Canada. Front Pharmacol. 2023 May; 14:1122441. 

36. Auger N, Feuillet PMS, Lo E, Barry AD, Harper S. Mortality inequality in populations with equal life 

expectancy: Arriaga’s decomposition method in SAS, Stata, and Excel. Ann Epidemiol. 2014 May; 

24(8): 575-580. 

37. Beltrán-Sánchez H, Preston SH, Canudas-Romo V. An integrated approach to cause-of-death analysis: 

Cause-deleted life tables and decompositions of life expectancy. Demogr Res. 2008 July; 19(25): 1323-

1350. 

https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/

	00001-eng(v2)
	Decomposing life expectancy_eng_v2
	Decomposing the decline in life expectancy at birth by cause of death during the COVID-19 pandemic in Canada


