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SUPPLEMENTAL INFORMATION
COVID-19 and All-Cause Mortality in the US and 18 Comparison Countries

Alyssa Bilinski · Ezekiel Emanuel1,2

CALCULATIONS IN TABLES 1 AND 2
Difference in deaths
Let ri be the death rate of interest (reported COVID-19 deaths or excess all cause mortality) per 100,000 in
country i, and d be US deaths over the period of study. Let p be the US 2019 population, p = 329, 064, 917
according to the European Centre for Disease Prevention and Control. We estimate difference in deaths:

d − (ri/100, 000) ∗ p (1)

Difference in deaths if comparable after some time point
Letting riT be the death rate per 100,000 in country i between time T and the end of the period of study and
dT be US deaths by time T, we estimate potential difference in deaths since time T:

d − (dT + (riT/100, 000) ∗ p) (2)

REGRESSIONS

Table 1
Let di be the number of deaths in country i over some time period, and pi be its population. Assume we
have countries j = 1, ..., n and C be a (n − 1)× 1 vector of country indicator variables with the US omitted as
reference category. We assume that di ∼ Pois(λi) and

E [log(λi)] = β0 + βC + log(pi), (3)

where β is 1 × n − 1 and β j compares the death rate in country j to the US.

Table 2
Let di,w,y be the number of deaths in country i at week w in year y, and pi be its population. Assume we have
countries j = 1, ..., n and C be an (n − 1)× 1 vector of country indicator variables with the US omitted as
reference category, W be a (W − 1)× 1 vector of week indicator variables, and I2020 be equal to 1 if the year
is 2020 and 0 otherwise. We assume that di,w,y ∼ Pois(λi,w,y) and

E
[
log(λi,w,y)

]
= β0 + βC + γW + δI2020 + αCI2020 + log(pi), (4)

where α is 1 × n − 1 and αj compares excess 2020 mortality in country j to in the US.3

DATA SOURCES

We accessed data on COVID-19 deaths from the European Centre for Disease Prevention and Control
COVID-19 database (link, accessed through R library sars2pack). We accessed all-cause mortality data
from country-specific sources (Table S1). We also referenced The Economist (link) and The New York Times
(link) excess death GitHubs and associated coverage.

1Contact: zemanuel@upenn.edu
2Data and code are available on GitHub (link).
3For estimation strategies, see Weinberger DM, Chen J, Cohen T, et al. Estimation of Excess Deaths Associated With the COVID-19 Pan-

demic in the United States, March to May 2020. JAMA Intern Med. Published online July 1, 2020. doi:10.1001/jamainternmed.2020.3391.

1

https://www.ecdc.europa.eu/en/publications-data/download-todays-data-geographic-distribution-covid-19-cases-worldwide
https://github.com/seandavi/sars2pack
https://github.com/TheEconomist/covid-19-excess-deaths-tracker
https://github.com/nytimes/covid-19-data/tree/master/excess-deaths
https://github.com/abilinski/mortalityCOVID19
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https://www.abs.gov.au/statistics/health/causes-death/provisional-mortality-statistics/latest-release
https://statcube.at/statcube/opendatabase?id=derate_kalwo
https://statbel.fgov.be/en/open-data/number-deaths-day-sex-district-age
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310078401
https://www.statbank.dk/dodc2
https://pxnet2.stat.fi/PXWeb/pxweb/en/Kokeelliset_tilastot/Kokeelliset_tilastot__vamuu_koke/statfin_vamuu_pxt_12ng.px/
https://www.insee.fr/fr/statistiques/4487988?sommaire=4487854
https://github.com/TheEconomist/covid-19-excess-deaths-tracker
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Sterbefaelle-Lebenserwartung/Tabellen/sonderauswertung-sterbefaelle.html
https://www.health.gov.il/UnitsOffice/HD/PH/epidemiology/Pages/epidemiology_report.aspx?WPID=WPQ7&PN=7&fbclid=IwAR2sz9mHp4lpB8rXm0gdvIoiftfnmmHqSwra8IWl7voMw1mmpffzWrRG774
https://www.istat.it/en/archivio/240106
https://www.e-stat.go.jp/stat-search/files?page=1&layout=dataset&toukei=00450011&tstat=000001028897&cycle=1&tclass1=000001053058&tclass2=000001053059&metadata=1&data=1
https://opendata.cbs.nl/statline/#/CBS/en/dataset/70895ENG/table?ts=1601234410810
https://www.ssb.no/en/statbank/table/07995/
http://kosis.kr/statisticsList/statisticsListIndex.do?menuId=M_01_01&vwcd=MT_ZTITLE&parmTabId=M_01_01#SelectStatsBoxDiv
https://www.ine.es/en/prensa/experimental_edes_en.pdf
https://www.scb.se/en/About-us/news-and-press-releases/statistics-sweden-to-publish-preliminary-statistics-on-deaths-in-sweden/
https://www.bfs.admin.ch/bfs/en/home/statistics/health/state-health/mortality-causes-death.html
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/weeklyprovisionalfiguresondeathsregisteredinenglandandwales
https://www.nrscotland.gov.uk/covid19stats
https://www.nisra.gov.uk/publications/weekly-deaths
https://www.cdc.gov/nchs/nvss/vsrr/covid19/index.htm
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