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COVID-19 mortality needs age adjusting for international

comparisons

To the Editor,

Coronavirus disease 2019 (COVID-19) had caused a reported 2.9
million deaths worldwide by April 3rd, 2021.> The impact of non-
pharmacological interventions worldwide has been difficult to mea-
sure because testing capabilities, demographics, comorbidities,
health infrastructure, and response differ across countries and ter-
ritories. Crude death rates have been used to compare the response
of each country to COVID-19%; however, this measure does not
account for age, which is a strong predictor of mortality in COVID-
19, with some studies showing a risk of death 120 times higher in the
population older than 65 years.>> Population age-structure varies
widely between countries, with the percentage of the population 265
years old increasing with income,® while 18% of people in high-
income countries are 265 years, in low-income countries this per-
centage is 3%.° Therefore, crude rates do not allow appropriate
comparisons of mortality among countries with different age-
structures. We compare mortality between 51 countries, as well as
50 states in the US and the District of Columbia that adopted dif-
ferent control strategies. We use data on deaths by 10-year age
groups from COVerAGE-DB,” published and updated daily, popula-
tion data from the United Nations, and the World Health Organi-
zation standard population for direct standardization by age.®? In
addition, we report rates at similar timeframes (~100 days from the
50th confirmed case) to provide meaningful comparisons of com-
munity transmission.

In the US, the age-adjusted mortality rate at approximately 100
days is 16 times greater in the US state with the largest mortality
(New Jersey), compared to the states with the lowest age-adjusted
mortality rate (Alaska) (Figure 1 and Table S1). These patterns were
present in different world countries, the age-adjusted mortality rate
in Uruguay was 0.5, while in Peru was 47.6 at approximate 100 days
of COVID-19 transmission (95 times higher). Countries in Europe
(UK, Belgium, Ukraine, and Spain), Latin America (Ecuador, Peru,
Mexico, Brazil, and Chile), Israel, and the United States, resulted in
the highest age-adjusted mortality rates worldwide during the first
100 days of transmission (Figure 1 and Table S2). These data suggest
that the measures to curb the transmission of the severe acute re-
spiratory syndrome coronavirus 2 pandemic during the first 100 days
might be a factor for the different mortality rates across regions and
countries worldwide.

Our report has several limitations. The data were collected by an
ongoing online effort to estimate age-specific mortality in 5- and
10-year age groups (lead by the Max Planck Institute for

Demographic Research),” depending on openly available government
sources. Case and death definitions may vary between countries,
with different testing capacities. Age is not the only factor related to
COVID-19 severity.'© Finally, the improvement of clinical manage-
ment may reduce mortality risk over time. Further analyses could
include comorbidities in the adjustment methods to compare
countries.

In conclusion, age-adjustments are needed to compare mortality
between populations with different risks and age-structures. Even
though countries may use different reporting systems or have sys-
tems in different stages of development, countries and territories
should follow the International Classification of Disease Standards
for mortality classification and report to the World Health Organi-
zation, using standard age groups. International efforts should be
directed to strengthen mortality surveillance and help overcome the
lack of human resources and data digitization and evaluation, espe-
cially in developing countries. A stronger subnational and national
mortality surveillance system could foster a supranational data
curation and reporting effort to improve transparency and more
robust assessment of country- and local-specific responses to the

pandemic.
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FIGURE 1 COVID-19 crude, age-adjusted, and age-adjusted approximately 100 days mortality rates in 51 countries, 50 U.S. states, and the
District of Columbia, by November 23, 2020. Both Panels A, B: Black Numbers in the left column represent the days between the 50th
confirmed case and the last date with data for cumulative crude and age-adjusted death rate calculation. Green numbers in the right column
represent the closest days to 100 days with reported data since the 50th confirmed case for age-adjusted approximately 100 days death rate.
Panel B, Crude rates for lllinois is 525.2 (not shown). COVID-19, coronavirus disease 2019
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