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ABSTRACT (234 words, 250 words maximum)

Excess death estimates have great value in public health, but they can be sensitive to
analytical choices. Here we propose a multiverse analysis approach that considers all possible
different time periods for defining the reference baseline and a range of 1 to 4 years for the
projected time period for which excess deaths are calculated. We used data from the Human
Mortality Database on 33 countries with detailed age-stratified death information on an annual
basis during the period 2009-2021. The use of different time periods for reference baseline led
to large variability in the absolute magnitude of the exact excess death estimates. However, the
relative ranking of different countries compared to others for specific years remained largely
unaltered. Averaging across all possible analyses, distinct time patterns were discerned across
different countries. Countries had declines between 2009 and 2019, but the steepness of the
decline varied markedly. There were also large differences across countries on whether the
COVID-19 pandemic years 2020-2021 resulted in an increase of excess deaths and by how
much. Consideration of longer projected time windows resulted in substantial shrinking of the
excess deaths in many, but not all countries. Multiverse analysis of excess deaths over long
periods of interest can offer a more unbiased approach to understand comparative mortality
trends across different countries, the range of uncertainty around estimates, and the nature of

observed mortality peaks.
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SIGNIFICANCE STATEMENT (119 words, 120 words maximum)

Excess death estimates are the ultimate assessment of the impact of multiple diseases and
forces on the mortality of a population. However, their calculation can be notoriously unstable
because it depends on a multitude of analytical choices. Other scientific fields have started using
multiverse analysis approaches where all possible analytical choices are considered. We
developed a multiverse analysis approach for excess death estimation. The approach is
demonstrated with data from 33 countries for the period 2009-2021. Multiverse analysis offers a
standardized way to demonstrate the sensitivity of estimates to analytic assumptions, to
understand the presence of time patterns (rather than arbitrarily prespecify them), and to reveal
consistent patterns that characterize excess deaths in a comparative fashion between different

countries.
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INTRODUCTION

Calculation of excess deaths is considered to be a very useful tool for estimating patterns
of mortality changes over time in different countries and the impact of major events, such as
pandemics (1-3). Excess deaths are meant to capture the composite sum of perturbations in
disease incidence and other factors, including social, health care, lifestyle and natural
catastrophes that may shape population fatalities in a given year. However, excess death
calculations can lead to controversy with different teams of researchers generating markedly
different estimates for the same country and year(s) (4-6). The reason is that the calculation of
excess deaths requires making analytical choices for which there is no consensus. Specifically,
one needs to select a reference baseline period (a time window in the past that will be used for
extrapolating how many deaths would be expected in subsequent years) and a projected period
(the time window for which an excess death estimate is made by comparing the observed versus
expected number of deaths based on the past (reference) experience). Moreover, one should
decide whether there are any time patterns and what is the form of these time patterns (e.g.
whether overall mortality should be declining or increasing over time and, if so, in what form,
e.g. linear or spline fit). Empirical work and simulations (4-10) have shown that these choices
can make a substantial difference in the obtained excess death estimates.

When results depend on analytical choices, one methodological strategy is to explore the
full range of results that can be obtained when a wide range of possible analytical choices and
combinations thereof are considered (11-20). Analyses may range from a few dozen to several
million different options (e.g. in selecting covariate sets in regressions) (15,17). Different
terminology has been used for such approaches that generalize the concept of sensitivity
analysis. Commonly used terms are “multiverse analysis” (11-14), “vibration of effects” (16-18)

and “multi-analyst analysis” (19,20) (when multiple researchers are each asked to select
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independently their preferred analysis). Here, we propose a multiverse approach for excess
deaths. Instead of making unavoidably arbitrary choices in selecting reference baseline and
projected periods, we consider all possible reference baseline periods and projected periods in
consecutive year time windows during a lengthy period of interest. Instead of prespecifying time
patterns, this multiverse approach allows the data to demonstrate what might be the time patterns
and how sensitive the results are to different analytical choices. All possible choices are
considered for reference baseline periods. The multiverse approach also allows us to understand
to what extent excess death estimates may shrink when longer projected periods are considered,
in the range of 1-4 years. If perturbations lead to excess deaths increases due to the demise of
individuals with limited life expectancy (21), then excess death peaks that are seen with short
projected periods (e.g. 1 year) will diminish or even disappear when longer projected periods are
considered. People who died at some point due to the perturbation would have died very soon
anyhow. Conversely, if perturbations result in mortality peaks due to deaths of people who had
long life expectancy, extending the projected period window will not have the same impact.

We applied this approach to 33 high-income countries that have the most reliable data for
mortality according to age-stratified groups for the extended period 2009-2021. This allowed us
to examine whether there are consistent time patterns in different countries, how sensitive the
results are to analytical choices, and whether larger projected period windows, especially in the
COVID-19 pandemic and the years preceding it, shrink substantially any observed mortality

peaks.
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RESULTS
Variability of excess death estimates according to reference baselines

The absolute value of excess death estimates can vary a lot depending on the selection of
reference years used for baseline. We considered all 66 possible time windows of whole
consecutive calendar years (1 to 11 years long) in the years 2009-2019 as representing baseline
values. Table 1 shows the average, standard deviation, minimum, maximum and range for
estimates of relative excess deaths (expressed as percentage of expected deaths) for the two-year
pandemic period 2020-2021 for each of the 33 countries. The average value is highly correlated
with either the maximum or minimum value but not with standard deviation or range (correlation
coefficients of 0.96, 0.95, -0.22 and -0.15, respectively). This happens as changing the reference

time window shifts all years by approximately the same amount along the y-axis.

Stability of relative ranking for the pandemic years’ excess deaths across 33 countries

The estimates of relative excess deaths (as percentage of expected deaths) can be used to
compare different countries in a given time period. Despite large variabilities in the absolute
estimates, the relative ranking of the 33 countries for a given period of interest was largely
unperturbed, regardless of what reference baseline years were chosen. Table 2 shows the
ranking of relative excess death estimates (as percentage of expected deaths) for the pandemic
years 2020-2021 in all 66 analyses with different reference baseline windows. The USA had the
highest estimates of relative excess deaths among all 33 countries in 49 of 66 analyses, the
second highest in 16 analyses and the fourth highest in 1 analysis. Conversely, South Korea had
the lowest estimates in 58 of 66 analyses, the second to lowest in 6, the third to lowest in 1, and

the sixth to lowest in 1. Eastern European and Balkan countries closely followed the USA in the
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top excess death ranks consistently. Scandinavian countries, Australia, and New Zealand
consistently were placed among the lowest excess death ranks next to South Korea. Other
Western European countries typically occupied middle ranks. Tables S1A and S1B show that
the distribution of country ranks for projected periods of 1 year and 3 years are similar to that
shown in Figure 1 for 2020-2021; summing over more years does blur the ranking of middle-

ranked countries.

Diversity in time patterns across 33 countries

Figure 1 maps the emerging time patterns for mortality in each of the analyzed countries
for the average of the 66 analyses using different reference baseline periods and the range of
maximum and minimum estimates. Although the range of estimates of relative excess deaths for
each given year is large, the rank of different years for a particular country is generally the same
for the 66 different sets of reference years (Figure S1). Time patterns across different countries
show large variability as well. Differences exist both in the presence and magnitude/steepness of
time trends; and on the presence or not of peaks of mortality impact during the COVID-19
pandemic (2020, 2021, both, or neither). All countries had some decline in mortality over the
period 2009-2019, but for the USA in particular the change was minimal (change from average
of 1.34% in 2009-2010 to -1.25% in 2018-2019 for an overall decline of only 2.59%, using data
in Table S2B). The other 4 countries with the smallest changes for the averages between 2009-
2010 and 2018-2019 were Germany, The Netherlands, Canada and the United Kingdom,
(changes of -6.65%, -8.34%, -8.44% and -8.49%, respectively). Conversely, the 5 countries with
the largest declines for the averages between 2009-2010 and 2018-2019 were South Korea,

Estonia, Denmark, Slovakia and Norway (changes of -23.4%, -19.7%, -17.1%, -16.0% and -
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14.1%, respectively). For the pandemic period 2020-2021, the USA had the steepest increase
(change in average 17.94% between 2018-2019 and 2020-2021). Steep increases were seen also
in Eastern European and Balkan countries (changes in average from 10.18% to 17.42% between
2018-2019 and 2020-2021 for Slovenia, Hungary, Latvia, Croatia, Lithuania, Czechia, Slovakia
and Poland). Most western European countries had more modest disruptions of the declining
trend (changes for the averages from 2.03% to 9.96% between 2018-2019 and 2020-2021 for
Luxembourg, Germany, Switzerland, France, The Netherlands, Belgium, Portugal, Austria, the
United Kingdom, Spain and Italy). Some Scandinavian countries, Australia, New Zealand, and
South Korea continued to have declining mortality trends during the pandemic (changes for the
averages from -5.05% to -2.44% between 2018-2019 and 2020-2021 for New Zealand, South
Korea, Iceland, Norway, Denmark and Australia). Figures S2A, S2B, and S2C map the time
patterns shown in Figure 1 for periods of 1, 3 and 4 years, respectively.

The worst single year with the highest mortality was 2021 for 10 countries (Slovakia,
Poland, United States, Latvia, Lithuania, Hungary, Croatia, Czechia, Chile and Greece), 2020
was the highest for 4 countries (United Kingdom, Italy, Spain and Belgium), 2010 was worst for
Luxembourg and 2009 was worst for all other 18 countries (data from Table S2B). When
considering 2-year periods, in 25 of the 33 countries, 2009+2010 were the worst pair of years. In
9 of the 33 countries (Chile, Czechia, Greece, Hungary, Italy, Lithuania, Poland, Slovakia and
United States) the pandemic years 2020+2021 were the worst, and in all of them the years
2009+2010 were the second worst. (Table S2A & Table S3). In 16 countries, the pandemic
years were not among the three worst years, which were always years between 2009 and 2016.

When considering 3 or 4 year periods, in 31 of the 33 countries 2009-2011 and 2009-2012, were
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the worst, respectively. Only in Poland or the United States were period 2019-2021 and 2018-

2021, which include the pandemic years, the worst, respectively, (data from Tables S2C & S2D)

Excess death estimates in recent years using different projected period time windows

Table 3 shows the effect of changing the width of the projected period of interest from 1
to 4 years for the most recent years (2021 alone, 2020 alone, 2020-2021, 2019-2021, 2018-
2021). As shown, there is substantial attenuation of the relative excess mortality between the
single worse pandemic year and increasingly wider periods of interest. The attenuation was most
prominent for Slovakia, Latvia, Lithuania, Poland, Estonia and Croatia, with relative drops of
18.73, 14.86, 12.65, 11.91, 11.87 and 10.91 percentage points, respectively. The attenuation was
least prominent for Australia, Norway, Denmark, Iceland, New Zealand and South Korea, with
relative drops of 0.19, -0.47, -0.80, -0.90, -1.02 and -1.39, percentage points, respectively. The
USA maintained the most prominent peak even with a 4-year window.

With increasing projected periods, both the mean and standard deviation of the relative
excess mortality declined substantially. For 2021, 2020-2021, 2019-2021, 2018-2021, the mean
was 2.55%, 1.62%, -0.88%, and -1.57%, respectively. The standard deviation was 9.20%,

7.10%, 5.10%, and 4.11%, respectively.
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DISCUSSION

Our application of a multiverse approach to excess death data shows that consideration of
different periods for reference baseline resulted in major variability in the absolute magnitude of
the exact excess death estimates, but it did not affect substantially the relative ranking of
different countries compared to others for specific years. Moreover, there have been distinct
time patterns across different countries during 2009-2021. Countries differed markedly on
whether they had a substantial decrease over time or not during 2009-2021, on whether they had
a peak during the 2020-2021 pandemic years, and, if so, how high, and in the relative
contribution of 2020 and of 2021 to this peak. With longer time windows for the projected
period of interest (1 to 4 years), the range of excess deaths across different countries in the
pandemic years and the 2 years preceding the pandemic shrank substantially and excess death
estimates became less variable across countries. However, peaks did not disappear and for the
USA in particular, excess deaths remained prominent even with long projected periods of
interest.

In the multiverse literature from other fields, some analytical choices may be considered
more meaningful or relevant than others. When researchers are asked to select independently
what analysis mode they feel is most sensible, not all analytical choices are selected (19,20) and
some types of choices may seem to make more sense. This may apply also for excess death
calculations. E.g. it may seem not so appropriate to use a reference window of 2009 alone for
projecting mortality in 2021. Indeed, one should definitely not use the excess deaths estimate of
2021 based on the 2009 reference in isolation as a reliable measure of excess deaths in 2021.
However, previous studies on excess death calculations for the COVID-19 pandemic have used

extremely different reference periods, ranging from a single year to over a decade (6). While in
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our own work (6) we used a 3-year reference period (2017-2019), it is difficult, if not impossible,
to defend that shorter or longer reference periods would be less appropriate. The proposed
multiverse approach removes the hurdle of this subjective choice and allows for consistency by
considering all possible reference years and time windows. Thus, it allows one to get an
objective comparative picture for the relative performance of each calendar year and an unbiased
comparative picture for the presence and pattern of time trends.

The obvious heterogeneity of time patterns across different countries suggests that
selection of specific time trends in modeling excess deaths may be a situation where one size
does not fit all. Selection of specific anticipated time trend patterns may markedly affect the
results in ways that are not verifiable for their appropriateness. E.g. selecting a model that
anticipates a marked decrease in mortality over time makes it difficult for a country not to have
excess deaths even if it does very well in a given year — but still falls short of an anticipated
stellar improvement over time. There is no guarantee that mortality rates should continue
declining, let alone markedly decline, over time with medical and other progress, even in the
absence of major negative perturbation events such as pandemics or natural catastrophes (6). For
advanced economies with aging populations, accumulating frailty and disease burden and
restrictions or ceilings to progress and available resources, trends for decreased mortality may
not be sustainable. The multiverse approach, when applied to multiple countries, allows a
comparative assessment of the trajectory of different countries. This may be preferable and it
may offer some genuine insights about which countries do well (short-term and long-term) and
which do poorly — in comparison.

In this regard, some stark differences stand out for both long-term trends and for the

pandemic years. The USA consistently performed very poorly with both stagnation in mortality

11
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during the pre-pandemic years and a sharp increase during the pandemic. Eastern European and
Balkan countries showed sharp decreases during the pre-pandemic years and a sharp increase
during the pandemic. Most western European countries had sharp decreasing trends with modest
disruption during the pandemic. All Scandinavian countries, Australia, New Zealand, and South
Korea have had largely unperturbed declining mortality patterns. The markedly different
patterns may reflect a combination of social, health care, and pandemic factors. The USA has an
ailing health system with approximately 30 million uninsured people (22), large inequalities (23),
many people with poor access to care (24), and major ongoing non-infectious epidemics,
including obesity (25), opioid abuse and overdose (26), and violent deaths (27). Eastern
European and Balkan countries have limited resources for their healthcare systems and lower
social welfare than other European countries (28) and some countries like Greece have long
suffered from austerity (29). The best performers are excelling in social welfare and health
system functionality and resources, even if there are differences across countries. Exceptions
may occur within circumscribed populations and adverse settings even in countries with overall
excellent trajectories. For example, the dysfunctional consequences of privatization in nursing
homes in countries like Sweden or Canada (30,31) translated to peaks of excess deaths during
circumscribed periods in the long-term care settings (32).

Consideration of longer projected period time windows diminished substantially the
range of excess deaths in some countries, but not in others. Overall, when longer periods are
considered, differences between most countries become less pronounced. However, larger
windows had minimal effect in the USA, and this may reflect that the problems that lead to
unfavorable mortality patterns in the USA reflect chronic dysfunctions that might have been

accentuated by the pandemic but pre-existed and which affect also people with long life
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expectancy. Poverty, marginalization, homelessness, inequalities, drug overdoses, and violence
affect indeed young and middle-aged populations. We have shown previously that the USA has
had 40% of excess deaths contributed by the <65 age stratum, a higher percentage than all other
highly developed countries (6). Conversely, in many other countries, large time windows for the
projected period shrank substantially the excess death fluctuations. This suggests that in these
countries excess deaths temporarily affect mostly people with relatively limited life expectancy
(21).

Europe, while not a country, has historically aggregated excess death data in the

EuroMOMO data base (https://www.euromomo.eu/) to include data from 21 countries in Europe

plus Israel (33). If one were to aggregate data for the 19 of these 21 countries for which we have
data (excluding Cyprus & Ireland), the fictional country composite that includes Austria,
Belgium, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Israel, Italy,
Luxembourg, Netherlands, Norway, Portugal, Slovenia, Sweden, Switzerland, and United
Kingdom has a similar population to the USA (410 million versus 330 million) and the relative
excess death of this European composite is only 2.46% for the pandemic years (2020+2021),
which is in stark difference to the USA figures. It is also less than two year totals for 2009+2010
and 2010+2011, with values of 5.57% and 3.30% caused by elevated Influenza pandemics (34).
Some limitations should be acknowledged. First, there are some additional sources of
analytical flexibility that can be considered in excess death calculations. These include the
choice of age bins for age adjustment, and the use of additional adjustments for modeling the
population profile over time. These would add additional variation with more multiverse
options, but probably would not invalidate the major patterns that we observed. Second, we only

modeled data from 33 countries that are the ones with the most reliable data. Extrapolations to
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other countries would be precarious, given the unreliability of the mortality information. Time
patterns observed in the 33 countries may not necessarily apply to the remaining countries
around the globe and local circumstances may make a difference. Third, we considered yearly
interval increments so as to capture all 4 seasons in the unit of time, but in theory, the multiverse
process can be applied for smaller units of time as well. Fourth, data on population and
population structure in each country on a yearly basis are typically inferred from census data
collected on more sparse timing, therefore they carry some uncertainty. Fifth, the pandemic
impact and its consequences as well as the consequences of aggressive measures that were taken
has continued more prominently in 2022 in some countries than others (35). It would be
interesting to see whether differences across countries get further attenuated and/or some
countries continue to stand out prominently when longer pandemic and post-pandemic periods
(e.g. 2020-2022 and 2020-2023) are considered. Preliminarily results based on the first § months
of 2022, it seems that several countries with death deficit in 2020-2021 (e.g., Australia, New
Zealand and South Korea), had considerable excess deaths in 2022, while some others continued
to have limited deaths (e.g. Sweden) and some hard-hit countries like USA and Greece continued
to do very poorly (6,35).

A multiverse approach to excess death calculations may offer bird’s eye views on
mortality patterns in comparative assessments of a large number of countries. These patterns
may be more reliably informative than efforts to obtain isolated single-country estimates of
excess deaths, which are subject to substantial uncertainty even in countries with the best-
collected data. It may be best to avoid pre-specifying time patterns and to allow the data to show

what time patterns may be emerging. Finally, observed time patterns may not necessarily
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continue into the future and multiverse analyses can be updated accordingly for additional years

moving forward.
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MATERIALS AND METHODS
Data

All data comes from the Human Mortality Database (HMD) (36-38). The data for the
most recent years comes from the Short-Term Mortality Fluctuation file stmf.csv downloaded

from https://www.mortality.org/File/GetDocument/Public/STMF/Outputs/stmf.csv (last updated

20 July 2022). The data for earlier years extending back to 2009 was downloaded as the HMD
archive file (see Supplementary Links to Data). By combining data from these two sources, full
data for 13 years from 2009 to 2021, inclusive, is available for 34 countries. We focused on the
33 high-income countries with highly reliable death registration systems, excluding Bulgaria as
done in previous work (6). The most recent data in the file stmf.csv is per week and uses five
standard age-bands: 0-14, 15-64, 65-74, 75-84 and Over 85. The older data in the HMD archive
uses 1-year age bands for annual all-cause deaths and annual populations are available for all 33
countries. We sum these 1-year bands to give the same five standard age bands used in stmf.csv.
Because the older data is over-written by the newer data in stmf.csv, it does not matter much
which older version we use (ours was downloaded on 25 May 2022). The annual death and
population data taken from the hmd_statistics 20220812 archive is used to make a file in the
same format as stmf.csv, which included weekly data for deaths and weekly data for mortality
(deaths per population). Because the older data is for entire years, it is converted to weekly data

by dividing the annual value into 52 equal weeks.

Excess death calculations
In order to be able to compare different countries and different time periods we focus on

relative excess deaths expressed as the number of excess deaths divided by the number of
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expected deaths. Specifically, the relative excess death p% is the actual all-cause death count D
minus the estimated death count E expressed as a percentage of the estimated death count or

p%=(D-E)/E.

Systematic Variation of Assumptions for Multiverse Analyses

We consider all possible reference baseline spans of consecutive years in the period
2009-2019. This gives 11+10+..+1=66 different spans of length 1 to 11 years for the 66
reference baselines. For each reference period, we average the mortality of each of the five age
bands. These averaged mortalities are then used to get the expected deaths in any year by
multiplying the mortality of a particular age band by the population of that age band and then
summing the estimated values over the five age bands to give the total estimated death count, E.

Projected time periods are also considered in all possible options of length 1 to 4 years,

again considering consecutive calendar years.

Data availability
All data are in the manuscript, tables, and supplementary tables and in the publicly
available databases listed in Supplementary Links to Data and deposited online at

https://zenodo.org/record/7095753 .
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Table and Figure Legends

Table 1: Average, standard deviation, minimum, maximum and range for estimates of relative
excess deaths (expressed as percentage of expected deaths) for the two-year pandemic period

2020-2021 for each of the 33 countries.

Table 2: Distribution of the country rank of the excess death estimates (from highest to lowest)
in the pandemic 2-year period 2020-2021 expressed as a percentage of the expected deaths for
the 33 countries as calculated for each of the 66 different reference baseline year sets. The
countries are ordered by decreasing average rank (column 3); the standard deviation of the rank
is also given in column 4. In most cases, the most common rank for a given year over the 66

reference years is on the diagonal. Exceptions are circled in green in the figure.

Table 3: Effect of changing the projected period of interest from 1 to 4 years for the most recent

years (2021 alone, 2020 alone, 2020-2021, 2019-2021, 2018-2021).

Figure 1: Variation with year from 2009 to 2021 of the excess death estimate expressed as a
percentage of the expected deaths. The expected deaths are estimated from the average mortality
values of each of the 66 different reference year-sets, which are all combinations of one or more
consecutive years from 2009 to 2019. The average over all the reference years is shown at the
black solid line, the maximum and minimum values are shown by the shaded area. The y-axis of
every panel extends from -30% to 30%. The plots for different reference year sets are almost
identical but shifted along the y-axis by different amounts. The sum of two years, which is

particularly significant as the complete pandemic years are 2020 and 2021, is shown here.
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Supplementary Table and Figure Legends

Table S1: Distribution of the country rank of the excess death estimates in pandemic year 2021
expressed as a percentage of the expected deaths for the 33 countries as calculated for each of the
66 different reference baseline year sets. The countries are ordered by decreasing average rank
(column 2); the standard deviation of the rank is also given in column 3. (A) Shows data for
2021 alone in Table S2A; (B) Shows summed data for 2019+2020+2021 in Table S2B; ; (C)
Shows summed data for 2018+2019+2020+2021 in Table S2C. Such sums are labelled by their
last year so all are marked as "2021". In most cases, the most common rank for a given year

over the 66 reference years is on the diagonal.

Table S2: Variation with year from 2009 to 2021 of the average excess death expressed as a
percentage of the expected death for all 33 countries studied here. The expected death is
estimated from the average mortality values of each of the 66 different reference year sets, which
are all combinations of one or more consecutive years from 2009 to 2019. The average over all
the reference years is shown in each table. The four tables are (A) for the sum of two adjacent
years recorded at the later year (the value for 2021 is 2020+2021), (B) for individual years, (C)
for the sum of three adjacent years recorded at the later year (the value for 2021 is
2019+2020+2021) and (D) for the sum of four adjacent years recorded at the later year (the value
for 2021 is 2018+2019+2020+2021). The shading is calibrated by range of values in all tables

considered together. Each table is sorted by descending using value in the year column "2021".
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Table S3: Comparing the percentage excess death in the pandemic years, 2020 and 2021, with
that of other pairs of years between 2009 and 2019. In 9 of the 33 countries, the pandemic years,
2020+2021, marked as "2021" in red with yellow shading, were worse than any other pair of

years.

Figure S1: Distribution of the year rank of the of the excess death expressed as a percentage of
the expected death as calculated for each of the 66 different reference baseline year sets for 33
countries and for 12 pairs of years (2009+2010 to 2020+2021). The years are ordered by
decreasing average rank (in column 2); the standard deviation of the rank is given in column 3.
If the ranking for all 66 calculations were the same, all counts would be on the diagonal. This is
true for 16 of the 33 countries. In the other 19 countries, the largest deviations from identical
ranking occur for AUT (Austria) where the three years ranked in position 2 to 3 are 2011, 2013,
and 2021. The mean rank for 2013 of 4.24 is not much less than that of 2021 of 4.52. Clearly
the ranking of years for a given country are largely independent of the reference years used to

calculate the expected deaths.

Figure S2 Variation with year from 2009 to 2021 of the excess death expressed as a percentage
of the expected deaths as shown in Figure 1. The plots are for different projected periods (A) for
individual years, (B) for the sum of three adjacent years (recorded at the latest year so the value
for 2021 is 2019+2020+2021), and (C) for the sum of four adjacent years (recorded at the latest

year so the value for 2021 is 2018+2019+2020+2021).
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Table 1: Average, standard deviation, minimum, maximum and range for estimates of relative
excess deaths (expressed as percentage of expected deaths, p%) for the two-year pandemic
period 2020-2021 for each of the 33 countries.

Average | SD of | Minimum | Maximum | Range
Country Abbreviation p% p% p% p% of p%
Australia AUS -9.7 3.2 -16.2 2.4 13.9
Austria AUT 3.2 3.0 -3.4 9.2 12.6
Belgium BEL 1.4 2.9 -5.0 8.8 13.8
Canada CAN 22 2.0 -4.9 6.9 11.7
Switzerland CHE -1.3 3.1 -8.2 5.7 13.9
Chile CHL 6.4 3.8 -1.7 15.1 16.8
Czechia CZE 8.7 3.9 -0.5 16.7 17.2
Germany DEU 1.0 1.9 -4.4 4.5 8.9
Denmark DNK -7.6 4.0 -18.6 -0.3 18.3
Spain ESP 3.6 22 -2.6 10.9 13.5
Estonia EST 1.7 48 -10.8 11.0 21.9
Europe EUM 23 22 -3.7 7.4 11.1
Finland FIN -5.3 3.1 -11.9 1.6 13.4
France FRA 24 2.0 -3.8 6.1 10.0
United Kingdom GBR 42 1.9 -1.2 10.0 11.3
Greece GRC 5.6 2.8 -1.3 10.6 12.0
Croatia HRV 7.0 3.1 -1.2 14.8 16.1
Hungary HUN 6.8 2.7 0.5 13.1 12.6
Iceland ISL -7.3 2.0 -12.2 -2.1 10.1
Israel ISR -1.5 2.9 =71 46 11.6
Italy ITA 54 24 -0.5 10.8 11.2
South Korea KOR -13.5 52 -24.5 -1.1 235
Lithuania LTU 8.6 3.2 2.0 18.8 16.8
Luxembourg LUX -2.6 3.9 -10.6 4.4 15.0
Latvia LVA 7.0 3.1 -1.0 14.0 15.0
Netherlands NLD 25 2.0 -2.5 7.8 10.4
Norway NOR 9.4 3.6 -16.1 -1.4 14.7
New Zealand NZL -9.1 25 -15.5 -4.2 11.3
Poland POL 14.2 3.5 3.9 19.9 15.9
Portugal PRT 3.6 24 -2.7 8.6 11.3
Slovakia SVK 10.2 44 0.7 20.7 20.0
Slovenia SVN 4.7 3.4 -4.0 11.8 15.7
Sweden SWE -6.7 34 -12.5 42 16.7
United States USA 16.6 0.8 14.3 18.7 4.3
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Table 2: Distribution of the country rank of the excess death estimates in the pandemic 2-year period 2020-2021 expressed as a percentage of the
expected deaths p% for the 33 countries as calculated for each of the 66 different reference baseline year sets..

Rank Rank Rank in Sort from Highest p% to Lowest p% Summing Two Adjacent Years
Location LOC AVE SD [1|2/3/4|/5|6/|7|8]|9/10111/1211314/15/16/17/18/19/20/21|22|23|24/25/26/27|28|29/30/31/32(33
United States USA 1.29 0.54 [afl16] [1
Poland POL 1.79 0.44 [15[A 1
Slovakia SVK 326 0.88 [2| [BAM1)1] [2
Lithuania LTU 4.68 1.23 12116/26/9| [2]1
Czechia CZE 473 1.05 34)22/6 [1[1] |1
Latvia LVA 714 1.68 1|7 2al15[15/3 3 [1[1]1
Croatia HRV 7.21 1.57 1014 12]27/10/6 |3 [1] |1
Hungary HUN 7.68 1.14 2 110/13|25/14| 2
Chile CHL 9.09 276 1/1]2]10[5|7[18/7]9[7][1]1 1)1
Greece GRC 10.23 1.84 1| [1]4[16[z22110/7[2]1]1 1
Italy ITA 10.55 2.01 1)1 2|2|7/15/23/8(4[1[1]1
Slovenia SVN 1256 2.04 10/10/23/ 4 |4 [11[1[1 |1
United Kingdom | GBR 13.08 2.02 5/1/8/10/18/ 5[99 |1
Portugal PRT 14.62 1.64 1/2]92s14/6 6] [1]1
Spain ESP 14.86 1.99 1| (22129196 11/2]| |1
Austria AUT 16.35 2.51 218|7|7]2002[1[11]2
Netherlands NLD 17.97 1.83 1/1[1|8hzl17/4|5[1] |1
France FRA 18.52 2.11 2|1/8/1215/8|5(9 |
Estonia EST 19.11 4.54 2/1]3|5]6[1]2]7] [2le6|d|16R]4] |1
Canada CAN 19.38 2.37 1] [3]1]4]a]5(l15/43/10—1
Belgium BEL 21.12 1.85 11117218 [>1/10] 1
Germany DEU 2217 1.38 1/2[24/824/3[3 1
Switzerland CHE 24.35 0.93 10[53/14/ 8 | 1
Israel ISR 24.76 0.85 1]5[12a3 7 [1
Luxembourg LUX 25.62 0.93 1124 436
Finland FIN 27.29 0.54 1“1 )=
Sweden SWE 28.95 1.09 1| [2720(22/18/ )
Iceland ISL 29.85 2.48 1| |a]|e[111am0(7]4]|5]2
Denmark DNK 29.88 1.75 17119 524
New Zealand NZL 32.20 1.46 2328|966
Norway NOR 32.39 1.31 8|8z514
Australia AUS 33.21 0.98 11 [10]23]51
South Korea KOR 34.80 0.70 1 116
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Table 3: Effect of changing the width of the projected period of interest from 1 to 4 years for the most recent years (2021

alone, 2020 alone, 2020-2021, 2019-2021, 2018-2021).

1 1 <2 <3 <4
Year Year | Years> Years> Years>

) 2020 2019 +22001 189 max max max

Location LOC | 2020 2021 +2021 +2020 +2020 (2020,2021) | (2020,2021) | (2020,2021)
+2021 -<2 Years> | -<3 Years> | - <4 Years>
+2021

Australia AUS | -10.7 -8.2 9.5 -8.7 -8.4 1.3 0.5 0.2
Austria AUT 3.7 2.8 3.3 0.5 -0.6 0.4 3.3 4.3
Belgium BEL 7.6 -4.7 1.4 -1.3 -1.9 6.2 8.9 9.5
Canada CAN 3.5 1.0 23 0.2 -0.3 1.2 3.3 3.7
Switzerland CHE 3.0 -5.3 -1.2 -3.0 -3.6 4.2 6.0 6.6
Chile CHL 3.6 10.2 6.7 2.2 -0.1 3.4 8.0 10.2
Czechia CZE 5.5 11.6 8.6 3.6 1.7 3.0 8.0 9.9
Germany DEU -0.2 21 1.0 -0.3 -0.2 1.1 23 23
Denmark DNK -9.0 -6.9 -7.8 -7.4 -6.1 0.9 0.5 -0.8
Spain ESP 8.8 -1.4 3.6 0.2 -0.4 5.2 8.5 9.2
Estonia EST -6.8 9.4 1.5 1.7 -2.5 7.9 111 11.9
Finland FIN -6.1 -4.6 -5.4 -5.8 -5.3 0.8 1.2 0.6
France FRA 3.8 0.6 23 0.5 -0.1 1.5 3.3 3.9
United Kingdom GBR 6.2 2.3 4.2 11 0.4 2.0 5.0 5.8
Greece GRC 1.0 9.9 5.6 3.1 1.4 4.3 6.8 8.6
Croatia HRV 1.9 11.8 6.9 2.3 0.9 4.9 9.5 10.9
Hungary HUN 16 118 6.7 27 1.4 5.1 9.1 10.4
Iceland ISL -6.9 -7.5 -7.2 -6.5 -6.0 0.3 -0.4 -0.9
Israel ISR -1.9 -0.8 1.3 -2.5 -3.3 0.5 1.6 24
Italy ITA 8.9 21 55 2.0 0.5 3.4 6.9 8.3
South Korea KOR | -13.1 -13.0 -13.1 -12.8 -11.6 0.2 -0.2 1.4
Lithuania LTU 3.9 13.3 8.5 2.7 0.7 4.9 10.6 12.7
Luxembourg LUX -06 438 -2.7 -3.8 -3.4 2.2 3.2 2.8
Latvia LVA -28 16.3 6.8 2.6 1.5 9.5 13.7 14.9
Netherlands NLD 3.3 1.8 25 0.1 -0.4 0.8 3.2 3.6
Norway NOR | -10.1 -8.6 94 -8.9 -8.2 0.8 0.3 -0.5
New Zealand NZL | -10.7 -7.5 -9.0 -7.3 -6.5 1.5 -0.2 -1.0
Poland POL 10.2 17.8 14.2 8.2 5.9 3.6 9.5 11.9
Portugal PRT 3.6 3.3 3.5 0.9 0.2 0.1 27 3.4
Slovakia SVK -0.3 20.7 10.2 4.1 2.0 10.5 16.6 18.7
Slovenia SVN 7.5 1.8 4.7 11 -0.2 2.8 6.4 7.8
Sweden SWE -22 -10.6 -6.6 -7.9 -7.2 4.5 5.7 5.1
United States USA | 158 17.6 16.7 10.6 7.8 0.9 7.0 9.8
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Figure 1

Year Between 2009 and 2021 (Summing Two Adjacent Years)
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Table S1A: Country Rank Distribution of p%=X/E for Single Years

Rank Rank Rank in Sort from Highest p% to Lowest p% For Single Years

Location |Loc AVE sD |1 2 3 4 5 6 7 8 9 10111213141516 17 18 19,20 21 22 23 24 25 26,27 28 29 30 31 32 33
Slovakia SVK 1.26 0.47 .15 1
Poland POL 245 056| 3826 2
United States |USA 2.91 1.47 |16 11 1220 6 1
Latvia LVA 3.55 0.56 2 26 38
Lithuania LTU 5.20 0.94 1 6.5 3 21
Croatia HRV 7.12 1.27 41923 8 10 1 1
Czechia CZE 7.23 117 420 532 4 1
Hungary HUN 7.33 1.36 1192411 2 8 1
Estonia EST 9.47 1.84 3 7 6141716 1 1 1
Greece GRC 9.67 1.01 1 3 29 16 17
Chile CHL 9.94 1.31 2 4 3 6 2328
Portugal PRT 12.56 1.18 1.9 6 2 11
Austria AUT 14.48 2.40 1520 3 7 4 9 4 2 1
United Kingdom |GBR 14.98 1.86 21911 6 1011 6
Germany DEU 15.35 2.03 16221310 5 3 2 1
Italy ITA 15.85 1.91 2 12 4221610 3 4
Netherlands NLD 16.70 1.37 2 10171815 2
Slovenia SVN 17.00 3.09 718 4 3 4 7 317 1
Canada CAN 19.45 1.77 2 2 2 3 43014 2
France FRA 20.23 1.28 11 61727 7
Israel ISR 22.06 1.35 11 2 33026 1
Spain ESP 22.68 0.72 22434 5 1
Finland FIN 25.21 1.04 1133410 5 3
Belgium BEL 25.52 1.22 151629 1 3 1
Luxembourg LUX 25.85 2.14 5235106 5 4
Switzerland CHE 27.23 1.22 1 5 62920 1 1
Denmark DNK 29.00 1.92 31216 5 8 2 3
Iceland ISL 30.48 2.57 1 111361211 4151 3
New Zealand NZL 30.62 1.48 11 224227 1 1
Australia AUS 31.67 0.89 1 1 17- 5
Norway NOR 31.92 1.27 14 8 9 34
Sweden SWE 33.95 0.61 1 4 5
South Korea KOR 34.77 0.62 1 4 ’.
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Table S1B: Country Rank Distribution of p%=X/E Summing Three Adjacent Years

Rank Rank Rank in Sort from Highest p% to Lowest p% Summing Three Adjacent Years
Location |Loc AVE sD |1 2 3 4 5 6 7 8 9 10111213 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
United States |[USA 1.27 0.54 15 1
Poland POL 1.79 0.44 (15 1
Slovakia SVK 494 356(1 1397 1 3 211 3 3 2.1 1
Czechia CZE 558 2.15 348 6 4 6 5 1 111
Greece GRC 6.00 2.95 11 8207 8 3 2 1 1 2 2 1
Hungary HUN 6.95 1.66 7 5102310 7 2 2
Lithuania LTU 7.02 2.33 5 21016 4 146 4 2 1 2
Latvia LVA 7.85 2.69 2 8111213 6 6 4 1 1 1 1
Croatia HRV 8.76 2.47 2 3.3 8 72311 2 2 3 1 1
Italy ITA 9.77 2.94 4 8 2 1816128 2 2 1 1 1
Chile CHL 11.33 4.68 2 1.7 4 6 17 8 8135412 3 2
United Kingdom |GBR 12.52 3.61 321141297 4961321
Portugal PRT 13.47 2.40 1 2 23 821129 3 3 1
Slovenia SVN 14.24 3.80 12 41152 5 8 4 5 7
France FRA 14.98 2.98 1 113 6 9 7148 4 4 4 3 1
Austria AUT 16.92 3.33 1 2 10 8 6 7 2 4 8 15 1
Spain ESP 17.02 3.64 1 12122528167 4 3 3 3 2
Netherlands NLD 17.91 2.71 1 1 117 9115 9 3 3 2 1
Canada CAN 17.95 3.21 2 2 4237961151811
Germany DEU 20.38 2.45 1 4 2/5 9185 5 3 4
Estonia EST 20.71 5.10 1 2 2371 3 49145 7 3.1 1 2
Belgium BEL 21.76 1.64 1 5 43514 3 1
Israel ISR 23.83 1.55 1 1172913 3 1
Switzerland CHE 24.80 1.17 7 14 26 17 1
Luxembourg LUX 25.64 1.73 1 19 7336 5
Finland FIN 27.53 0.82 2 3816 1
Iceland ISL 29.06 3.03 1 1 2 712126 5 6 2 6 2
Denmark DNK 29.92 2.05 1244107 3 6
New Zealand NZL 30.38 1.73 1.2 1261 5 2 2 3
Sweden SWE 30.79 1.47 1 1 2 81924 2
Australia AUS 3295 1.16 1 1 113318 1
Norway NOR 33.00 1.14 110 7 18 30
South Korea KOR 34.83 0.69 1 1 4.
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Country Rank Distribution of p%=X/E Summing Three Adjacent Years

Table SI1C
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Table S2A: Relative Excess Death (p%=X/E) Summing Two Adjacent Years for All Countries and All Years

Location LOC | 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 \

United States USA NA 1.34 0.97 0.53 -0.04 -0.64 -0.38 -0.04 0.03 -0.19 -1.25 7.10

Poland POL NA 7.83 4.62 3.1 2.21 -1.06 -2.19 -2.88 -3.79 -2.47 -3.26 3.01 14.16
Slovakia SVK NA 9.09 6.64 3.90 2.39 -0.48 -0.95 -2.23 -4.27 -4.55 -6.86 -4.47 10.22
Czechia CZE NA 8.25 5.73 3.95 2.89 -0.14 -1.20 -2.41 -4.54 -4.23 -5.64 -0.59 8.65
Lithuania LTU NA 6.44 4.70 2.18 1.78 0.12 -0.36 -0.04 -2.52 -4.57 -7.02 -2.48 8.48
Croatia HRV NA 7.89 4.94 2.69 0.29 -2.08 -0.01 -0.89 -2.88 -2.90 -5.52 -2.54 6.86
Latvia LVA NA 7.74 4.97 2.35 1.42 -0.56 -1.96 -2.85 -2.99 -2.77 -4.50 -4.53 6.81
Chile CHL NA 6.50 5.67 3.45 3.13 2.03 1.08 -1.67 -3.94 -5.50 -6.93 -1.78 6.74
Hungary HUN NA 6.13 4.43 2.81 0.99 -1.21 -0.64 -1.82 -2.98 -2.33 -4.35 -2.03 6.70
Greece GRC NA 5.65 3.83 4.11 1.56 -2.17 -1.34 -1.89 -1.97 -2.46 -3.28 -0.44 5.64
Italy ITA NA 4.61 3.34 3.63 1.55 -1.70 -0.24 -0.84 -2.05 -2.21 -4.49 2.09 5.47
Slovenia SVN NA 7.72 4.89 4.02 3.07 -0.39 -1.70 -2.41 -3.27 -3.50 -5.49 0.63 4.69
United Kingdom | GBR NA 4.83 2.27 0.90 0.97 -0.73 -0.27 -0.09 -1.46 -1.64 -3.66 0.46 4.19
Spain ESP NA 4.86 2.56 2.61 0.88 -1.77 0.14 -0.08 -1.61 -1.64 -4.54 1.14 3.60
Portugal PRT NA 6.65 3.47 1.84 1.80 -1.03 -1.97 -0.98 -2.09 -2.75 -3.44 -0.51 3.52
Austria AUT NA 5.84 3.44 3.09 3.35 0.78 -0.35 -2.13 -4.04 -3.59 -4.51 -0.79 3.31
Netherlands NLD NA 4.86 2.99 2.07 1.55 -1.18 -1.43 -0.43 -1.44 -2.00 -3.48 -0.80 2.51
France FRA NA 5.74 2.75 1.77 1.63 -1.56 -1.73 -0.85 -1.55 -1.89 -2.90 0.29 2.29
Canada CAN NA 5.36 2.78 1.23 0.18 0.24 -0.26 -1.67 -1.60 -1.42 -3.08 -0.39 2.27
Estonia EST NA 12.57 8.10 4.59 2.18 0.50 -1.89 -4.58 -56.37 -5.61 -7.08 -7.68 1.46
Belgium BEL NA 6.27 3.67 3.18 3.69 0.01 -1.37 -1.57 -3.32 -3.49 -5.26 0.40 1.42
Germany DEU NA 4.76 2.76 1.24 1.54 -0.66 -1.35 -1.35 -2.61 -1.27 -1.90 -1.70 1.00
Switzerland CHE NA 6.84 4.05 2.69 2.81 0.58 0.40 -1.00 -3.66 -4.35 -5.95 -1.71 -1.19
Israel ISR NA 5.61 4.88 4.31 2.05 -0.52 -0.07 -0.82 -2.93 -4.50 -5.10 -3.22 -1.34
Luxembourg LUX NA 8.65 8.06 5.97 2.64 -1.32 -2.93 -4.85 -4.36 -2.70 -4.77 -3.44 -2.74
Finland FIN NA 8.01 6.05 3.88 2.03 -0.13 -1.65 -2.38 -3.35 -4.17 -5.42 -6.50 -5.39
Sweden SWE NA 6.09 4.69 4.16 3.35 0.57 -0.70 -1.75 -3.18 -4.12 -7.59 -6.31 -6.63
Iceland ISL NA 5.32 3.01 -1.56 0.33 0.53 -1.43 1.80 0.85 -2.87 -4.59 -6.04 -7.25
Denmark DNK NA 11.73 7.48 3.39 1.34 -1.35 -2.99 -3.42 -4.33 -3.95 -5.31 -8.14 -7.79
New Zealand NZL NA 5.30 4.63 4.51 0.43 -0.76 0.04 -2.66 -2.69 -2.38 -3.93 -7.26 -8.98
Norway NOR NA 7.24 5.83 4.96 3.44 0.38 -1.45 -2.67 -3.97 -5.09 -6.87 -9.06 -9.41
Australia AUS NA 6.98 5.69 4.70 2.19 0.75 -0.11 -2.16 -2.53 -4.63 -7.04 -8.84 -9.49
South Korea KOR NA 13.61 10.18 8.04 5.26 0.90 -1.73 -3.60 -6.04 -7.33 -9.81 -12.65  -13.12
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Table S2B: Percentage Excess Death (p%=X/E) in a Single Year for All Countries and All Years

Location LOC| 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Slovakia SvK| 931 898 443 3 61 130 212 029 | 453 402 49 BENE

Poland poL| 939 592 297 288 120 360 115 | 490 302 225 457

United States | USA| 175 0.97 1.00 008 013 111 037 043 050 08 162

Latvia Lva | 755 785 203 2 60 017 436 253 35 291 270 BE
Lithuania LTu| 652 663 3.05 159 293 ATH 124 106 372 @ Sir

Hungary HUN| 657 567 318 243 046 197 067 429 170 297 5.1

Croatia HRV| 877 697 289 243 489 233 273 402 480 4Ap: G
Czechia cze | as8 684 454 it 241 273 o2 [ Bor 4 44 NS :
Chile CHL| 467 870 315 418 253 195 063 345 404 DGR EHN 353
Greece GRC| 666 432 3.01 £040 195 268 036 3Tt 055 | ARt 294 104
Estonia EST| #4140 1072 517 3.8 0.38 D30 435 542 583  Sif PN &5
Portugal PRT 6.22 0.67 287 0563 270 128 079 346 215 PEidaN 35
Austria AUT 477 209 402 265 109 032 457 355 368 538 373
United Kingdom | GBR 411 0.54 1.33 069 206 159 163 122 198 | 52 D616
Italy ITA 342 3.54 371 | 057 282 221 391 023 | 418 420 N
Germany DEU 4.08 133 1.02 188 Taah g4 D 22 052 DiAE T 047
Slovenia SVN 596 389 4.03 202 284 070 417 249 458  s4r i
Netherlands NLD 4.43 167 254 065 289 006 -084 19 197 490 328
Canada CAN 347 1.98 038 013 048 413 229 403 190 433 347
France FRA 470 0.63 267 041 368 003 185 {45 252 347 38
Israel ISR 508 467 409 005 109 090 251 335 584 459 190
Spain ESP 3.24 202 332 437 204 280 240 073 241 g 878
Finland FIN 794 426 3.56 059 079 246 226 438 393 685 612
Belgium BEL 539 207 434 342 297 020 332 325 366 L6 B!
Luxembourg LUX 9.29 6.93 510 031 284 3or BEON 22 34 BRI 057
Switzerland CHE 5 88 229 3.10 265 132 241 40t 330 535 G5 3.01
Denmark DNK 1022 444 202 034 333 298 417 49 328 160 B89
lceland ISL 536 083 37 DEED 320 04D 326 141 449 504 068
New Zealand NZL 299 6.03 285 211 037 045 | 497 064 425 389 06
Australia AUS 597 553 4.00 0.53 106 =112 307 192 4y 683 SN
Norway NOR 687 494 5 11 192 401 176 344 437 583 | 191 PEi007
Sweden SWE| 666 601 386 493 226 064 032 272 319 461 | 010 216
South Korea KOR 1216 859 7.82 340 092 225 465  -r41 <131 [EIE R
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Table S2C: Relative Excess Death (p%=X/E) Summing Three Adjacent Years for All Countries and All Years

Location LOC | 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
United States usa MNA MA, 1.21 0.66 0.29 0.1 -0.30 -0.40 0.13 -0.28 -0.69 4 .47 10.61
Poland POL MA MA, 6.45 4.29 272 0.48 -0.84 -2.87 -2.69 -3.03 -2.95 1.51 8.22
Slovakia SVK MNA MA, 7.59 569 313 0.93 0.15 212 2707 -4.50 -b.87 .58 412
Czechia CIZE MA MA, 7.09 4.99 352 1.07 0.07 -2.43 2.9 442 -5.06 -1.76 3.63
Greece GRC MNA MA, 4.84 4.28 212 0.20 -1.46 -2.06 -1.35 -2.79 -2.30 -1.74 313
Lithuania LTU MA MA, h24 3.59 2.4 0.54 0.43 -0.66 -1.33 -3.46 -5.98 -3.43 2.72
Hungary HUN MNA MA, 523 3.85 1.80 0.08 -0.48 -1.78 -1.69 -2.89 -3.39 -2.26 2.68
Latvia LVA MA MA, 6.04 4.38 1.83 0.69 -1.06 -2.16 -2.67 -2.65 397 -3.72 2.62
Croatia HRV MNA MA, 6.32 4.2 1.25 -0.49 -0.52 -1.26 -1.09 =37 419 -2.93 2.32
Chile CHL MA MA, 518 4.99 2.98 2.57 1.40 -0.65 -2.64 -4.98 -6.13 -3.46 217
Italy ITA MNA MA, 418 3 214 0.01 -0.40 -1.54 -0.69 -2.82 -3.14 -0.02 2.03
United Kingdom | GBR MA MA, 3.40 1.99 0.87 -0.02 0.08 0.70 .44 -1.60 -2.83 -0.31 1.11
Slovenia SVN MNA MA, 6.46 4.70 3.38 1.09 -0.45 -2.50 -2.39 -3.68 447 -1.04 1.07
Portugal PRT MA MA, 479 3.45 1.60 0.42 -0.95 -1.40 -1.66 -1.95 -3.29 -0.89 0.94
France FRA MNA MA, 415 2.88 1.45 -0.03 -0.89 -1.63 -0.92 -1.75 -2.29 -0.50 0.53
Austria AUT MA MA, 4.61 3.68 2.97 1.88 0.66 -1.76 -2.58 -3.88 416 -1.71 0.46
Spain ESP MNA MA, 3.85 2.78 1.22 -0.15 -0.39 -0.76 0.34 -1.92 -3.33 -0.06 0.24
Canada CAN MA MA, 4.28 2.04 0.85 0.37 0.14 -0.88 -1.37 -1.63 -2.34 -0.81 0.16
Netherlands NLD MNA MA, 381 2.88 1.63 0.08 0.7 -1.19 -0.91 -1.58 -2.95 -1.14 0.13
Germany DEU MA MA, 30T 2.34 1.65 0.06 0.12 -1.82 -1.45 -1.75 -1.82 -1.16 .28
Belgium BEL MNA MA, 4.84 3N 3T 1.43 0.1 -2.02 -2.13 -3.43 -4.59 -0.93 -1.28
Estonia EST MA MA, 10.37 6.89 344 1.82 .88 272 477 519 -6.44 -6.74 -1.69
Israel ISR MNA MA, 521 4.53 2.82 0.90 -0.10 -0.97 -1.75 -3 .59 -A.07 -2.45
Switzerland CHE MA MA, 525 3.70 2.61 1.37 1.07 -1.13 -1.81 -4 26 A1 -2.92 -2.96
Luxembourg LUX MNA MA, 8.1 7.24 4.20 0.92 -1.76 .04 -3.78 -3.79 -3.78 -3.20 =307
Finland FIN MA MA, 6.83 5.30 2.85 1.16 -0.84 107 -2.97 -3.46 -5.00 -5H.58 578
Iceland ISL MNA MA, 307 0.68 0.47 -0.89 047 0.15 0.67 -0.89 -3.63 -h.46 -6.55
New Zealand NZL MA MA, 5.56 4.03 2.26 0.41 .65 -1.67 -1.96 -3.21 -2.89 6.2V -7.33
Denmark DNK MNA MA, 9.65 6.01 273 0.13 -1.54 -3.03 -3.58 -3.67 -85 -6.22 =740
Sweden SWE MA MA, 518 4.61 337 1.85 012 -1.54 -2.39 -3.81 -6.29 -5.89 -7.90
Australia AUS MNA MA, 6.31 4.95 in 1.65 -0.05 -1.27 -2.21 425 -5.51 -8.42 -8.75
Norway NOR MA MA, 6.42 555 3.90 1.91 0.37 215 =2 AT -4 58 -6.08 -7.99 -8.95
South Korea KOR MA MA, 11.78 9.30 6.26 3.05 -0.25 -2.80 - .83 -6.53 -9.00 -10.8% 1280
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Table S2D: Relative Excess Death (p%=X/E) Summing Four Adjacent Years for All Countries and All Years

Location LOC | 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Australia AUS NA NA NA 5.65 3.75 2.53 0.87 -0.88 -1.48 -3.54 -4.96 -6.90 -8.41
Austria AUT NA NA NA 4.43 3.39 1.91 1.45 -0.72 -2.24 -2.88 -4.29 -2.18 -0.58
Belgium BEL NA NA NA 4.67 3.67 1.55 1.10 -0.81 -2.37 -2.56 -4.32 -1.53 -1.90
Canada CAN NA NA NA 3.37 1.58 0.85 0.09 -0.60 -0.82 -1.41 -2.24 -0.77 -0.26
Switzerland CHE NA NA NA 4.62 3.33 1.52 1.49 -0.31 -1.76 -2.79 -4.91 -3.08 -3.60
Chile CHL NA NA NA 4.70 4.15 2.51 1.87 -0.07 -1.73 -3.85 -5.67 -3.76 -0.08
Czechia CZE NA NA NA 6.19 4.41 2.00 0.93 -1.17 -2.78 -3.22 -4.98 -2.26 1.74
Germany DEU NA NA NA 3.20 2.37 0.49 0.28 -0.79 -1.78 -1.10 -2.04 -1.28 -0.23
Denmark DNK NA NA NA 8.02 4.88 1.49 -0.36 -1.91 -3.22 -3.21 -4.40 -5.63 -6.13
Spain ESP NA NA NA 3.71 1.71 0.38 0.51 -0.91 -0.75 -0.87 -3.11 -0.22 -0.41
Estonia EST NA NA NA 8.87 5.43 2.84 0.44 -1.76 -3.34 -4.79 -5.92 -6.35 -2.48
Finland FIN NA NA NA 6.05 4.14 1.97 0.28 -1.14 -2.38 -3.16 -4.27 -5.23 -5.28
France FRA NA NA NA 3.88 2.35 0.23 0.07 -1.04 -1.49 -1.23 -2.09 -0.64 -0.13
United Kingdom GER NA NA NA 2.87 1.66 0.12 0.39 -0.35 -0.83 -0.83 -2.53 -0.53 0.36
Greece GRC NA NA NA 5.01 2.81 1.03 0.21 -1.89 -1.53 -2.05 -2.50 -1.31 1.36
Croatia HRV NA NA NA 5.46 2.78 0.46 0.33 -1.28 -1.27 -1.72 -4.03 -2.54 0.89
Hungary HUN NA NA NA 4.65 2.88 0.97 0.36 -1.33 -1.61 -1.90 -3.49 -2.00 1.40
Iceland ISL NA NA NA 1.77 1.60 -0.53 -0.61 1.14 -0.30 -0.63 -2.01 -4.53 -6.02
Israel ISR NA NA NA 4.87 3.31 1.75 0.86 -0.77 -1.63 -2.79 -4.12 -3.93 -3.25
ltaly ITA NA NA NA 4.10 2.42 0.91 0.64 -1.26 -1.16 -1.54 -3.28 -0.03 0.55
South Korea KOR NA NA NA 10.64 7.57 4.27 1.57 -1.49 -4.01 -5.59 -8.04 -10.14 -11.57
Lithuania LTU NA NA NA 4.23 3.16 1.07 0.63 -0.03 -1.51 -2.38 -4.84 -3.58 0.68
Luxembourg LUX NA NA NA 7.71 5.69 2.61 0.12 -2.76 -3.32 -3.38 -4.21 -2.66 -3.40
Latvia LVA NA NA NA 5.34 3.49 1.19 0.01 -1.42 -2.19 -2.52 -3.45 -3.36 1.45
Netherlands NLD NA NA NA 3.51 233 0.48 0.10 -0.72 -1.37 -1.16 -2.42 -1.32 -0.36
Norway NOR NA NA NA 6.06 4.60 2.63 0.95 -1.18 -2.74 -3.91 -5.46 -7.13 -8.18
New Zealand NZL NA NA NA 5.02 2.60 1.92 0.34 -1.63 -1.26 -2.41 -3.25 -4.78 -6.46
Poland POL NA NA NA 5.77 3.73 1.31 0.28 -1.67 -2.69 -2.36 -3.22 0.61 5.86
Portugal PRT NA NA NA 4.37 2.79 0.55 0.05 -0.84 -1.87 -1.72 -2.62 -1.46 0.24
Slovakia SVK NA NA NA 6.64 4.63 1.85 0.83 -1.23 -2.55 -3.28 -5.50 -4.38 1.96
Slovenia SVN NA NA NA 5.91 4.08 1.84 0.70 -1.34 -2.43 -2.89 -4.33 -1.32 -0.24
Sweden SWE NA NA NA 4.98 3.88 2.21 1.17 -0.74 -2.09 -3.08 -5.55 -5.36 -7.22
United States USA NA NA NA 0.96 0.50 -0.03 -0.17 -0.30 -0.14 -0.09 -0.59 3.54 7.82
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Table S3: Three Worst Pairs of Years, Plus 2021 If Not Already Included

Location LOC | Year1 Year2 Yeard Yeard | pl1% P2% p3% p4% | pd1% pd2% pd3% pds%
Australia AUS | 2010 2011 2012 2021 6.6 5.4 44 -9.7 16.4 15.1 14.1 0.00
Austria AUT | 2010 2011 2013 2021 5.7 33 3.2 3.2 2.5 0.1 0.0 0.00
Belgium BEL | 2010 2013 2011 2021 6.3 3.7 3.7 1.4 4.9 2.3 2.3 0.00
Canada CAN | 2010 2011 2021 NA 5.3 2.7 2.2 3.1 0.5 0.0
Switzerland CHE | 2010 2011 2013 2021 6.7 3.9 2.7 -1.3 8.0 5.2 4.0 0.00
Chile CHL | 2021 2010 2011 NA 6.5 6.1 5.3 1.2 0.8 0.0
Czechia CZE | 2021 2010 2011 NA 8.7 8.3 5.8 2.9 25 0.0
Germany DEU | 2010 2011 2013 2021 4.8 2.8 1.5 1.0 3.8 1.8 0.5 0.00
Denmark DNK | 2010 2011 2012 2021 12.0 7.7 3.6 -7.6 19.6 15.3 11.2 0.00
Spain ESP | 2010 2021 2012 NA 4.8 3.6 2.6 2.3 1.0 0.0
Estonia EST | 2010 2011 2012 2021 12.8 8.3 4.8 1.7 11.2 6.7 3.2 0.00
Finland FIN | 2010 2011 2012 2021 8.1 6.1 4.0 5.3 13.4 11.5 9.3 0.00
France FRA | 2010 2011 2021 NA 5.9 2.9 2.4 3.5 0.5 0.0
United Kingdom | GBR | 2010 2021 2011 NA 4.8 4.2 2.2 2.6 1.9 0.0
Greece GRC | 2021 2010 2012 NA 5.6 5.6 4.0 1.6 1.5 0.0
Croatia HRV | 2010 2021 2011 NA 8.1 7.0 5.1 3.0 1.9 0.0
Hungary HUN | 2021 2010 2011 NA 6.8 6.3 4.6 2.3 1.7 0.0
Iceland ISL | 2010 2011 2016 2021 5.2 2.9 1.7 -7.3 12.5 10.2 9.0 0.00
Israel ISR | 2010 2011 2012 2021 5.4 4.6 41 1.5 6.9 6.2 5.7 0.00
Italy ITA | 2021 2010 2012 NA 5.4 4.6 3.6 1.8 1.0 0.0
South Korea KOR | 2010 2011 2012 2021 13.1 9.7 7.5 -13.5 26.5 231 21.0 0.00
Lithuania LTU | 2021 2010 2011 NA 8.6 6.6 4.8 3.8 1.7 0.0
Luxembourg LUX | 2010 2011 2012 2021 8.8 8.2 6.1 -2.6 1.4 10.8 8.7 0.00
Latvia LVA | 2010 2021 2011 NA 8.0 7.0 5.2 2.8 1.8 0.0
Netherlands NLD | 2010 2011 2021 NA 4.9 3.0 2.5 24 0.5 0.0
Norway NOR | 2010 2011 2012 2021 7.2 5.8 4.9 -9.4 16.6 15.2 14.4 0.00
New Zealand NZL | 2010 2011 2012 2021 5.2 4.5 4.4 -9.1 14.2 13.6 13.5 0.00
Poland POL | 2021 2010 2011 NA 14.2 7.9 4.7 9.5 3.2 0.0
Portugal PRT | 2010 2021 2011 NA 6.8 3.6 3.6 3.2 0.0 0.0
Slovakia SVK | 2021 2010 2011 NA 10.2 9.1 6.6 3.6 2.5 0.0
Slovenia SVN | 2010 2011 2021 NA 7.7 5.0 4.7 3.0 0.3 0.0
Sweden SWE | 2010 2011 2012 2021 6.0 4.6 4.1 -6.7 12.7 11.3 10.8 0.00
United States USA | 2021 2010 2011 NA 16.6 1.3 0.9 15.7 0.4 0.0
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AUS]Mean SD[ p% px% |1 2314156 7 8 9 101112, [AUT[Mean sgl P% px%|1.2/374/56 7 8 9 101112, [BEL|Mean SD| p% px% CAN[Mean SD| p% px%[1.2:3 415 6 7 8 9 1011.12] [CHE[Mean SD| p% px%[1 2 3 4 567,89 101112 [CHL|Mean SD CZE[Mean SD| p% px%
2021 2.00 0.00[ 16.63 0.00 2010[ 2.00 0.00[ 5.71 0.00 2010[ 2.00 0.00( 628 0.00 2010[ 2.00 0.00[ 5.26 0.00 2010 0[6.67 0.00 2021] 2.02 0.12] 2021 29870 038

2020] 3.00 0.00] 7.05 9.59 2011 3.27 0.45{ 3.31 2.40 [ 2013{ 3.35 0.48f 3.69 2.5 2011 3.00 0.00( 2.68 2011] 3.00 0.003.88 279 2010( 2.98 0.12) 2010( 2.91 0.29) 8.33 0.00
2010] 4.00 0.00] 1.27 1536 2013{ 4.24 0.80[ 3.22 2.49 15 20 3 2011 3.65 0.48 2021| 4.00 0.00[ 2.20 2013{ 4.00 0.00| 265 4.02 2011] 4.00 0.00) 2011{ 4.00 0.00/ 5.80 2.52
2011] 5.00 0.00] 0.91 1572 2021|452 0.63( 3.20 251| 1372833 2 2012| 5.00 0.00| 2012| 5.00 0.00[ 1.14 2012 5.00 0.00| 252 414 2012| 5.00 0.00) 2012 5.00 0.00| .02 431
2012| 6.00 0.00] 0.46 -16.17] 2012| 5.97 0.17} 2.96 2.76 2 2021 6.00 0.00| 2014] 6.00 0.00[ 0.15 2014] 6.00 0.00|0.42 6.24 2013{ 6.00 0.00) 2013{ 6.00 0.00| 2.95 5.37
2017 721 0.41) 0.03 16,66 il 2014{ 7.00 0.00{ 0.66 5.06 2020{ 7.00 0.00| 2013{ 7.00 0.00[ 0.09 2015( 7.00 0.00|0.24 .42 2014 7.00 0.00) 2014 7.00 0.000.07 8.40
2013] 8.32 0.86] 0.10 16.73 142095 3 2015{ 8.00 0.00[-0.47 6.19 2014] 8.00 0.00| 2015{ 8.00 0.00[ 0.35 2016{ 8.00 0.00|1.15 7.82 2015( 8.00 0.00|0.72 572 2020( 8.00 0.00|0.54 8.86
2016] 8.52 050 0.10 16.73 323 2020( 9.00 0.00[-0.90 6.61 2015{ 9.00 0.00| 2020( 9.00 0.00( -0.45 2021 9.00 0.00|-133 7.99 2016{ 9.08 0.26|-2.01 8.46 2015( 9.00 0.00|-1.14 9.46
2018] 9.95 0.21) 0.25 -16.89 3 2016{10.00 0.00( 2.25 7.96 2016{10.00 0.00| 2018{10.00 0.00{ -1.49 2020(10.00 0.00|-1.85 8.52 2020( 9.92 0.26|2.08 8.52 2016{10.00 0.00] -2.35 -10.68]
2015]11.00 0.00] 0.43 47.07] 2018{11.00 0.00[ 3.71 9.42 2017{11.00 0.00| 2017{11.00 0.00 -1.68 2017[11.00 0.00|-3.81 10.4 2017{11.00 0.00]4.26 -10.71 2018{11.00 0.00] 4.18 12.50)
2014]12.00 0.00] 0.70 7.3 2017{12.00 0.00( 4.15 9.86 2018{12.00 0.00| 2016{12.00 0.00[ -1.75 2018{12.00 0.00| 4.49 1.1 2018{12.00 0.00|-5.82 1227 2017[12.00 0.00] 4.49 1281
2019]13.00 0.00] 1.30_17.94 2019[13.00 0.00[ 4.62 1034 2019{13.00 0.00) 2019[13.00 0.00[ 3.15 2019[13.00 0.00] -6.09 12.76] 2019[13.00 0.00] 5.59 13.92)
DEUJMean SD| p% px% [DNK[Mean D[ p% px% ESP[Mean SD EST[Mean sgl p% [Mean SD[ p% px% FIN [Mean sgl FRA[Mean sgl p%__pxh
2010[ 2.00 0.00] 8.

2010[ 2.00 0.00[12.81
2011 3.00 0.00] 8.33
2012{ 4.00 0.00| 4.82
2013{ 5.00 0.00| 2.40
2021 6.00 0.00 1.65
2014 7.00 0.00] 0.72
2015{ 8.00 0.00( -1.68
2016{ 9.00 0.00( 4.38
2017{10.00 0.00( 5.17
2018{11.00 0.00( 5.42
2019(12.00 0.00( -6.88

2020[13.00 0.00| -7.49

2010[ 2.00 0.00[5.57 0.00
2011 3.00 0.00{3.30 227
2021( 4.06 024|231 3.26
2012 494 024|221 336
2013{ 6.00 0.00]1.69 3.88
2020( 7.00 0.00]-0.67 -6.24
2014{ 8.00 0.00|-0.91 -6.48
2015{ 9.00 0.00[-1.02 -6.59
2016{10.00 0.00]-1.09 -6.66
2018{11.00 0.00| 2.15 7.72
2017{12.00 0.00| 2.29 7.87
201913.00 0.00] 3.62_9.19

2010[ 2.00 0.00[ 5.86 0.00
2011 3.00 0.00[ 285 -2.99
2021( 4.00 0.00{ 238 3.48
2012 5.00 0.00[ 1.88 3.98
2013{ 6.00 0.00[ 1.74 412
2020( 7.00 0.00 038 5.48
2016{ 8.00 0.00]-0.75 661
2017( 9.42 0.49| 146 731
2014 9.58 0.49]-1.45 731
2015{11.00 0.00[ -1.63 7.49
2018{12.00 0.00[-1.80 7.6
2019)13.00 0.00] 281 8.67

2010[ 2.00 0.00] 475 0.00 2010[ 2.00 0.00[11.95 0.00
2011] 3.00 0.00] 2.75 -2.00 2011 3.00 0.00[ 7.69 426
2013] 4.00 0.00[ 1.54 2012{ 4.00 0.00[ 3.60 8.35
2012| 5.00 0.00[ 1.23 2013{ 5.00 0.00( 1.5 -10.40|
2021] 6.00 0.00[ 1.00 2014 6.00 0.00(-1.15 -13.10|
2014] 7.00 0.00[ 0.65 5.41 2015{ 7.00 0.00( 279 -14.74]
2018] 8.08 0.26] -1.27 2016{ 8.00 0.00[3.22 -15.18]
2016] 9.29 0.45) 1.35 2018{ 9.00 0.00(3.75 15.71
2015] 9.64 0.62] 1.35 2017{10.00 0.00[ 4.21 -16.16)
2020{11.00 0.00] -1.70 2019[11.00 0.00( 5.12 -17.08]
2019]12.00 0.00] -1.90 2021(12.00 0.00( 7.61 -19.56)
2017]13.00 0.00) -2.61 7.36 2020[13.00 0.00| 7.95 -19.91]

2010[ 2.00 0.00]
2021 3.00 0.00|
2012{ 4.00 0.00|
2011 5.00 0.00|
2020 6.00 0.00|
2013{ 7.00 0.00|
2015{ 8.00 0.00|
2016{ 9.00 0.00|
2017{10.08 0.26
2018{10.92 0.26
2014{12.00 0.00( -1.80 6.63

2019[13.00 0.00| 4.57_9.40

2011( 3.00 0.00)
2012{ 4.00 0.00)
2013{ 5.00 0.00)
2014{ 6.00 0.00)
2015( 7.00 0.00)
2016{ 8.00 0.00)
2017( 9.00 0.00]-3.28 -11.38
2018{10.00 0.00[ 4.1 -12.21
2021(11.00 0.00] 5.32 -13.43|
2019(12.00 0.00| 5.36 -13.45

2020[13.00 0.00] -6.43 -14.54]

GBR[Mean SD| p% pxt GRC[Mean SD| p% px%[1:2/374 5 6 7,89 101112 [HRV[Wean SD [Mean SD[ p% 1SL[Mean sgl % _pxh [Mean SD] p% px% 12| [1TA[Mean SO p% pxt
2010] 2.00 0.00] 4.79 0.0 2021 2.41 0.49] 5.57 0.02 [39-27 2010 2.00 0.00) 2.00 0.00] 6.82 2010] 2.00 0.00] 5.22 0.0 2.00 0.00[5.35 0.00 21[2.00 0.00[ 543 0.00
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Figure S2B
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Supplementary Links to Data

Last Last :
Location LOC Death File Name Modification Population File Name Modification Death Download Link Pop lllatIOI.l
Download Link
Date Date
AllHMD Sh‘?” Term https://www.mortality.org/File/
Fi\:ftl:::;fa};ls stmf.csv 20-May-2022 stmf.csv 20-May-2022 GetDocument/Public/STMF/Qutputs/stmf.csv
Australia AUS Australia_Deaths_1x1.txt 22-Mar-2022 Australia_Population.txt 22-Mar-2022 AUS.Deaths_1Ix1.txt AUS.Population.txt
Austria AUT Austria_Deaths_1x1.txt 30-Mar-2021 Austria_Population.txt 30-Mar-2021 AUT.Deaths_1x1.txt AUT.Population.txt
Belgium BEL Belgium_Deaths_1x1.txt 25-Sep-2021 Belgium_Population.txt 25-Sep-2021 BEL.Deaths_1x1.txt BEL.Population.txt
Canada CAN Canada_Deaths_1x1.txt 28-Sep-2021 Canada_Population.txt 28-Sep-2021 CAN.Deaths_1x1.txt CAN.Population.txt
Switzerland CHE Switzerland_Deaths_1x1.txt 28-Oct-2021 Switzerland_Population.txt 28-Oct-2021 CHE.Deaths_1x1.txt CHE.Population.txt
Chile CHL Chile_Deaths_1x1.txt 18-Apr-2022 Chile_Population.txt 18-Apr-2022 CHL.Deaths_1x1.txt CHL.Population.txt
Czechia CZE Czechia_Deaths_1x1.txt 23-May-2021 Czechia_Population.txt 23-May-2021 CZE.Deaths_1x1.txt CZE.Population.txt
Germany DEU Germany_Deaths_1x1.txt 17-Dec-2018 Germany_Population.txt 17-Dec-2018 DEUTNP.Deaths_1x1.txt DEUTNP.Population.tn;*,
Denmark DNK Denmark_Deaths_1Ix1.txt 22-Mar-2022 Denmark_Population.txt 22-Mar-2022 DNK.Deaths_1x1.txt DNK.Population.txt g
Spain ESP Spain_Deaths_1x1.txt 23-Feb-2022 Spain_Population.txt 23-Feb-2022 ESP.Deaths_1x1.txt ESP.Population.txt &
Estonia EST Estonia_Deaths_1x1.txt 21-Jan-2021 Estonia_Population.txt 21-Jan-2021 EST.Deaths_1x1.txt EST.Population.txt g
Finland FIN Finland_Deaths_1x1.txt 02-Aug-2021 Finland_Population.txt 02-Aug-2021 FIN.Deaths_1x1.txt FIN.Population.txt §
France FRA France_Deaths_1x1.txt 11-Apr-2022 France_Population.txt 11-Apr-2022 FRATNP.Deaths_1x1.txt FRATNP.Population.txg
United Kingdom GBR UK_Deaths_1x1.txt 11-Jul-2020 UK_Population.txt 11-Jul-2020  GBR_NP.Deaths_1x1.txt GBR_NP.Population.tx§.
Greece GRC Greece_Deaths_1x1.txt 08-Nov-2021 Greece_Population.txt 08-Nov-2021 GRC.Deaths_1x1.txt GRC.Population.txt o
Croatia HRV Croatia_Deaths_1x1.txt 24-Feb-2022 Croatia_Population.txt 24-Feb-2022 HRV.Deaths_1x1.txt HRYV.Population.txt 8
Hungary HUN Hungary_Deaths_1x1.txt 30-Nov-2021 Hungary_Population.txt 30-Nov-2021 HUN.Deaths_1x1.txt HUN.Population.txt Q
Iceland ISL Iceland_Deaths_1x1.txt 02-Apr-2020 Iceland_Population.txt 02-Apr-2020 ISL.Deaths_1x1.txt ISL.Population.txt -g
Israel ISR Israel_Deaths_1x1.txt 31-Oct-2018 Israel_Population.txt 31-Oct-2018 ISR.Deaths_1x1.txt ISR.Population.txt =
Italy ITA Italy_Deaths_1x1.txt 11-Apr-2022 Italy_Population.txt 11-Apr-2022 ITA.Deaths_1x1.txt ITA.Population.txt %
South Korea KOR Republic_of Korea_Deaths_1x1.txt 15-Nov-2019 Republic_of Korea_Population.txt 15-Nov-2019 KOR.Deaths_1x1.txt KOR.Population.txt §'
Lithuania LTU Lithuania_Deaths_1x1.txt 29-Jan-2022 Lithuania_Population.txt 29-Jan-2022 LTU.Deaths_1x1.txt LTU.Population.txt £
Luxembourg LUX Luxembourg_Deaths_1x1.txt 21-Jan-2022 Luxembourg_Population.txt 21-Jan-2022 LUX.Deaths_1x1.txt LUX.Population.txt g
Latvia LVA Latvia_Deaths_1x1.txt 11-Mar-2021 Latvia_Population.txt 11-Mar-2021 LVA.Deaths_1x1.txt LVA.Population.txt 3
Netherlands NLD Netherlands_Deaths_1x1.txt 31-Mar-2021 Netherlands_Population.txt 31-Mar-2021 NLD.Deaths_1x1.txt NLD.Population.txt -
Norway NOR Norway_Deaths_1x1.txt 15-Apr-2021 Norway_Population.txt 15-Apr-2021 NOR.Deaths_1x1.txt NOR.Population.txt
New Zealand NZL New_Zealand_Deaths_1x1.txt 26-Sep-2017 New_Zealand_Population.txt 26-Sep-2017 NZL_NP.Deaths_1x1.txt NZL_NP.Population.txt
Poland POL Poland_Deaths_1x1.txt 13-Apr-2021 Poland_Population.txt 13-Apr-2021 POL.Deaths_1x1.txt POL.Population.txt
Portugal PRT Portugal_Deaths_1x1.txt 01-Aug-2021 Portugal_Population.txt 01-Aug-2021 PRT.Deaths_1x1.txt PRT.Population.txt
Slovakia SVK Slovakia_Deaths_1x1.txt 29-Oct-2021 Slovakia_Population.txt 29-Oct-2021 SVK.Deaths_1x1.txt SVK.Population.txt
Slovenia SVN Slovenia_Deaths_1x1.txt 01-Nov-2021 Slovenia_Population.txt 01-Nov-2021 SVN.Deaths_1x1.txt SVN.Population.txt
Sweden SWE Sweden_Deaths_1x1.txt 12-May-2022 Sweden_Population.txt 12-May-2022 SWE.Deaths_1x1.txt SWE.Population.txt
United States USA USA_Deaths_1x1.txt 17-Mar-2021 USA_Population.txt 17-Mar-2021 USA.Deaths_1x1.txt USA.Population.txt

All Deaths _1x1.txt and Population.txt files are downloaded as a zip file at https://www.mortality.org/File/Download/hmd.v6/zip/all hmd/hmd_statistics
Version shown here is "hmd_statistics 20220812" and changes frequently. The relevant files for Deaths and Population are in directories /<Version>/deaths/Deaths 1x1/and
/<Version>/population/Population/ respectively. More generally, the download button for the latest version is marked "All HMD Statistics" and is at the bottom of the page linked

by https://www.mortality.org/Data/ZippedDataFiles

20220812.zip, where the
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