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Abstract
Canada and the USA are often compared for their markedly different approaches to 
health care despite cultural similarities and sharing the world’s longest international 
boundary. The period between the onset of the COVID-19 pandemic in January 
2020 and the availability of a vaccine in December 2020 offers an ideal opportunity 
to compare subnational Canadian and American pandemic mortality. Preventing 
the spread of COVID-19 was through compliance with health orders and best prac-
tices; treatment was only available to those admitted to hospitals and whose lives 
were at risk. Using publicly available data from the Johns Hopkins University 2019 
Novel Coronavirus Visual Dashboard, we seek to uncover if there were any simi-
larities in Canadian provinces’ and American states’ monthly COVID-19 mortal-
ity per 100,000 people, building on a broader scientific push towards understanding 
the successes and failures of different health systems in the pandemic. The similar 
province and state cumulative COVID-19 mortality rate trajectories identified in our 
analyses do not amount to intuitive comparative jurisdictions which suggests the 
importance of identifying localized pandemic responses.

Résumé
En dépit de leur proximité culturelle et de leur frontière commune, la plus longue au 
monde, les États-Unis et le Canada font souvent l’objet de comparaisons quant à leurs 
approches très différentes en matière de soins de santé. La période comprise entre le 
début de la pandémie de COVID-19 en janvier 2020 et la disponibilité d’un vaccin en 
décembre de la même année nous offre une occasion idéale de comparer la mortalité 
pandémique à l’échelle infranationale dans les deux pays. Au cours de cette période, 
la lutte contre la propagation de la COVID-19 s’est articulée autour du respect des 
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ordonnances de santé et des pratiques exemplaires, les traitements n’étant réservés 
qu’aux personnes admises dans les hôpitaux dans un état critique. En utilisant les 
données du tableau de bord de la COVID-19 proposé par l’université John Hopkins, 
et en nous fondant sur une tendance scientifique plus large visant à comprendre les 
réussites et les échecs des différents systèmes de santé au cours de la pandémie, nous 
avons tenté de déceler des similitudes entre les provinces canadiennes et les états 
américains relativement au nombre de décès mensuel de la COVID-19 pour 100 000 
habitants. Les trajectoires similaires des taux de mortalité cumulés liés à la COV-
ID-19 dans les provinces et les états, observées dans nos analyses, ne constituent en 
aucun cas une comparaison intuitive entre les deux pays, ce qui souligne l’importance 
d’identifier les réponses locales à la pandémie.

1  Introduction

Canada and the USA are often compared for their markedly different approaches to 
health care despite cultural similarities and sharing the world’s longest international 
boundary (Blackwell et  al., 2009; Pylypchuk & Sarpong, 2013; Sanmartin et  al., 
2006). The debate about whether health care is an inalienable public good—as in Can-
ada—or more of a consumer choice—as in the US, in many ways, is innate to each 
country’s perspectives on social welfare and governance (Maioni, 2020; Quadagno, 
2006; Raphael & Bryant, 2006; Ridic et al., 2012).

The COVID-19 pandemic laid bare the differences in public and private health care 
systems (Béland et al., 2021a, b; Combden et al., 2022; Unruh et al., 2022). Eight Cana-
dian provinces’ COVID-19 responses were initially, and officially, led by medical doc-
tors, except for Ontario and Quebec; 44 American states’ COVID-19 responses were 
run by governors or lay cabinet members except for Alabama, Hawaii, Indiana, Ohio, 
West Virginia, and Wyoming (authors’ analyses). Furthermore, in the early stages of 
the pandemic, Canada was among the world’s most successful countries in minimizing 
COVID-19 mortality while the USA was among the world’s least successful countries 
(Bilinski & Emanuel, 2020; Soneji et al., 2021). But the early and widespread availabil-
ity of vaccines in late 2020 and through the spring of 2021 gave the USA a boost in 
its pandemic response because of its advantageous positioning in vaccine development 
and the supply chain (Wouters et al., 2021). Delays in receiving vaccines and the rise of 
the Delta variant led some under-resourced Canadian provincial health systems to effec-
tively collapse—meaning that elective surgeries were cancelled, and intensive care units 
were unable to triage patients; pandemic management in Canada may not have been 
innately better than the USA simply due to universal health care access (McCullough, 
2021). Until the pandemic is over, though, it will remain an open question—at the popu-
lation level—as to whether private health care was more effective than public health care 
in combatting COVID-19.
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While national trends are highly informative and crucial to evaluating the effec-
tiveness of COVID-19 mitigation, there are rarely discussed, yet important, nuances 
in the subnational pandemic responses. Canadian provinces and US states have 
almost complete latitude to determine their public health policies and implemen-
tation strategies (Adeel et  al., 2020); each country’s federal government can offer 
guidance and financial/logistical support, leading to fragmented policy under a 
national umbrella (Béland et al., 2021a, b). Thus, in both Canada and the USA, these 
secondary levels of jurisdiction offer ideal comparative groups. Given the markedly 
different national-level pandemic mortality rates, we examine whether there were 
any similarities between Canadian province and US state mortality, and, if so, to 
what extent and what can we ascertain?

The period between the onset of the COVID-19 pandemic in January 2020 and 
the availability of a vaccine in December 2020 offers an ideal opportunity to com-
pare subnational Canadian and American pandemic mortality. All provinces and 
states started at zero COVID-19 deaths and without a vaccine or cure, as well as 
considerable autonomy in COVID-19 policy—an exceptional scenario for cross-
border examination. We seek to uncover similarities in Canadian provinces’ and US 
states’ monthly COVID-19 mortality per 100,000 people, building on a broader sci-
entific push towards understanding the successes and failures of different health sys-
tems in the pandemic.

2 � Data and Methods

Within this brief report, we focus our efforts on each jurisdiction’s crude COVID-19 
mortality rate—an imperfect marker of public health success, but the bedrock indi-
cator of population health nonetheless (Etches et al., 2006). Our sources of Cana-
dian and American COVID-19 mortality data are publicly available via the Johns 
Hopkins University 2019 Novel Coronavirus Visual Dashboard (Dong et al., 2020) 
operated by the Johns Hopkins University Center for Systems Science and Engineer-
ing (retrieved on April 9, 2021, from https://​github.​com/​CSSEG​ISand​Data/​COVID-​
19/​tree/​master/​csse_​covid_​19_​data/​csse_​covid_​19_​time_​series). These data are a 
compilation of global and local sources of COVID-19 infection and deaths. They 
have also been updated as new and revised data become publicly available from vital 
statistics sources. Our analyses consist of descriptive comparisons of individual pro-
vincial versus state mortality. We included 6 of 10 Canadian provinces—Atlantic 
provinces formed a regional block with severe travel restrictions, leading to mini-
mal COVID-19 mortality and thus incomparable to any US state or Canadian prov-
ince. We also excluded Canada’s three territories—Yukon, Northwest Territories, 
and Nunavut—which are partially under federal control, and thus not sovereign like 
provinces (Cameron & White, 1995; Göcke, 2011; Marecic, 1999). We included 
all states in the contiguous US—the “Lower 48.” We excluded Hawaii and Alaska 
which were markedly different than other states as they were both only accessible 
to most Americans by airplane, with Hawaii also enacting a quarantine policy on 
arrival; the District of Columbia which is not fully under its own jurisdiction; and all 
US territories (such as Guam and Puerto Rico).
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Our mortality indicators are (1) cumulative COVID-19 mortality by month per 
100,000 and (2) non-cumulative monthly COVID-19 mortality per 100,000. The 
former measure is the additive number of COVID-19 deaths through the pandemic 
for each state or province then divided by the population and multiplied by 100,000; 
this measure provides an overall picture of which jurisdictions had the relatively 
highest and lowest mortality over time. The latter measure is the cumulative deaths 
at end of month minus the cumulative deaths at start of month then divided by the 
population and multiplied by 100,000 for each state or province; this measure pro-
vides an overall picture of how mortality changed monthly. To be conservative in 
our analyses, we included the small number of out-of-state deaths—potentially due 
to temporary migration, military service, or other possibilities—or deaths without 
specific dates within a month. To calculate these rates, population estimates for each 
province were incorporated, by our research team, into these data based on the 2016 
Canadian Census (authors’ calculations; https://​census.​gc.​ca/​census-​recen​sement/​
2016/​index-​eng.​cfm) while each state’s population was already included in the JHU 
data via 2020 US census estimates.

In our results section, below, we present descriptive figures outlining select pro-
vincial and state cumulative and monthly COVID-19 mortality from January 2020 
to the end of November 2020; provinces and states were chosen to show the most 
evident similarities. For visual simplicity, we only present data for the most similar 
provinces and states.

3 � Results

Figure 1, below, depicts the similarities between provinces and states for cumulative 
COVID-19 mortality by month per 100,000. Quebec (QC), like Michigan (MI) and 
Delaware (DE), experienced a sharp spike in mortality during the spring to early 
summer of 2020 followed by modest increases in mortality through November 2020; 
Georgia (GA) and Florida (FL) ended up with nearly identical cumulative COVID-
19 mortality as Quebec but did not experience an initial spike. Ontario (ON) and 
Georgia had the same COVID-19 cumulative mortality trajectory in the late spring 
of 2020, but Ontario dramatically reduced the acceleration of its mortality rate, 
comparatively, by June. Vermont (VT) and Maine (ME) had the lowest cumulative 
COVID-19 mortality rates among all states and were comparable in their trajectories 
to Canada’s Western provinces of British Columbia (BC), Alberta (AB), Saskatch-
ewan (SK), and Manitoba (MB).

Figures 2a and b, below, depict the similarities between provinces and states for 
non-cumulative monthly COVID-19 mortality per 100,000. Most evidently, after 
months of consistently minimal mortality, it dramatically increased at nearly the 
same pace in October and November 2020 for Manitoba and Wyoming (WY). Brit-
ish Columbia and Maine managed to almost equally minimize COVID-19 mortality 
each month, only for both to experience a slight uptick in November 2020. After 
initially high rates of COVID-19 mortality in March, April, and May, Ontario and 
New Hampshire (NH) dramatically reduced their mortality rates over the summer 
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until October 2020. Meanwhile, on a larger scale, Quebec, Michigan, and Delaware, 
once again tracked similarly in their monthly COVID-19 mortality rates—after steep 
increases in the spring of 2020, these jurisdictions experienced lower monthly mor-
tality until early autumn, when it rose again.

4 � Discussion

The similar provincial and state cumulative COVID-19 mortality rate trajectories shown 
here do not amount to intuitive comparative jurisdictions. Most provinces and states 
are dissimilar both in cumulative rates and monthly patterns of reductions in COVID-
19 mortality, leading to the possibility, or perception, of randomness where similari-
ties exist. For instance, Quebec had the same cumulative mortality rate—by Novem-
ber 2020—as Florida and Georgia, even though Quebec took comparatively extensive 
efforts to minimize COVID-19 prevention efforts; Florida had few statewide COVID-
19 restrictions while Georgia limited local jurisdictions, like its largest city, Atlanta, to 
enact any public health measures that were more stringent than the lax ones at the state 
level. On the other end of the spectrum, Vermont and Maine—among the least popu-
lated and geographically small US states— had cumulative mortality rate paths akin to 
British Columbia and Alberta—two of Canada’s more populated, large provinces.

Identifying similarities in successes and failures between appropriate jurisdic-
tional levels, via COVID-19 mortality, is an important macro-level step so that poli-
cymakers can see how their provincial or state responses to the pandemic stacked 
up against those in a different health system. A detailed policy-timeline analysis 

0

10

20

30

40

50

60

70

80

1/22/2020 2/22/2020 3/22/2020 4/22/2020 5/22/2020 6/22/2020 7/22/2020 8/22/2020 9/22/2020 10/22/2020

AB BC MB ON QC SK

DE FL GA ME MI VT

QC

MI

DE

GA
FL

ON

Canada:

US:

VT
ME

AB

BC
SK
MB

Fig. 1   Cumulative COVID-19 deaths per 100,000: January 1 to November 30, 2020
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of similar provinces and jurisdictions would be a practical endeavor. Exploring the 
role of climate in COVID-19 prevention efforts might also be valuable (Chen et al., 
2021): did the abilities of individuals in warmer, southern states, to spend more 
time outdoors in colder months create similar preventative circumstances as stricter 
COVID-19 policies in considerably colder northern states and provinces where peo-
ple had to spend more time indoors? Explicitly factoring in population socio-demo-
graphic characteristics could also refine comparisons of Canadian and American 
health system’s successes in future work, given strong individual-level evidence of 
inequities in the pandemic (Czeisler et al., 2020; Etowa & Hyman, 2021; Hearne & 
Niño, 2022).

Of course, our research has its limitations. Due to space in this brief report for-
mat, we do not estimate excess mortality (McGrail, 2022) or case fatality, both of 
which are important to understanding national and subnational COVID-19 trends 
but require extensive estimating procedures and/or assumptions regarding the cor-
rect reporting of non-fatal cases (Rajgor et al., 2020; Wang et al., 2022). It is pos-
sible that the mortality patterns between provinces and states would look different. 
Additionally, we do not examine known COVID-19 infections in 2020, which could 
also add context to how provinces and states fared comparatively. Lastly, political 
meddling and/or lack of resources were widely known to contribute to varying data 
quality regarding COVID-19 infection and, potentially, mortality reporting; we do 
not systematically account for—nor are aware of a valid way to account for—differ-
ing levels of these measurement hindrances to get a clearer portrait of how health 
systems in provinces and states managed to limit mortality.

5 � Conclusion

These mortality analyses importantly underscore the reality of an unexpected pan-
demic without widespread treatment and heavy reliance of citizens’ compliance with 
public health orders and best practices. With any luck, our research will encourage 
provincial and state health “autopsies” before the next novel coronavirus or infec-
tious disease—without a known cure—inevitably emerges. At the very least, we 
hope that this research spurs more discussion of the costs and benefits of different 
types of medical systems between the two countries among those who can collec-
tively make a difference. Elected officials, health care leaders, and implementation 
scientists have the capacity to investigate responses, learn from other systems, and 
engage with physicians, nurses, and the public to prepare for an even more robust 
response when the next major public health crisis occurs.
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