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COVID-19 mortality: the delicate exercise of international comparison

As early as April 2020, INED opened an internet platform for collecting and analyzing international data on
the demography of COVID-19 deaths. International comparison of those data is crucial for studying the
dynamic of the pandemic and the effect of countries’ different health policies. Each country set up its own
counting system, which in turn evolved as the epidemic wore on, making it difficult to compare the mortality
differences observed over time and space. It is nonetheless possible to compare groups of countries on the
basis of a study using INED data from fifteen European countries, the United States, and the Republic of
Korea. Analysis of data from the first wave of the pandemic brings to light considerable differences
depending on the criteria countries used; comparing groups of countries allows for a more nuanced
assessment of disparities in COVID-19 mortality levels.

Most obstacles to international comparison arise from data heterogeneity

To track the effects of the epidemic, each country had to design new data collection systems, or at least
speedily adapt its existing systems. This means that the data collected differ not only between countries but
also within them over time—a process that induced artificial changes in pandemic trends and generated
imperfect real-time demographic data. It is hard to assess what proportion of mortality is attributable to
epidemiological variations. For example, early on in the pandemic in France, in-hospital deaths were the only
ones taken into account in the daily death count; that count rose considerably after nursing home deaths were
added. Specifically, on April 21, 2020, the total number of hospital deaths, which had already grown to 12,900,
jumped to 20,796 when nursing home deaths were taken into account; the new figure put France at the same
mortality level as Spain and Italy. All analyses of COVID-19 statistics must take account three key points: (a)
data definitions; e.g. cause of death, testing strategies, case-confirmation mechanism, and consideration of
“probable cases”; 2) data collection, e.g., system type, coverage by place of death, verification, and reporting
time lag; and 3) data publication, e.g., reference date and frequency.

Considerable disparities by country criteria

At the start of the pandemic, countries reported deaths as being due to COVID-19 only if they had been
confirmed by laboratory test. As the pandemic continued, some countries began counting “probable cases”
and adding them to their mortality statistics. For example, Belgium initially reported only deaths whose cause
was confirmed by a PCR test, whereas later on their count came to include presumed or probable cases. Of the
9,765 deaths attributed to COVID-19 in Belgium as of July 2, 2020, only 60% (5,828) had been confirmed by
PCR testing. If the Netherlands had applied the same method of analysis as Belgium (i.e., counting both
laboratory-confirmed and suspected cases), it would have reported about 30% more deaths than it did. This
example illustrates the need to take account of the particularities of each country’s data and remain vigilant
with regard to analyses of COVID-19 mortality.



Classifying countries into groups for relevant international comparisons

Countries can be ranked by how complete their first-wave counts were. National vital statistics systems furnish
the most comprehensive information: exhaustive, standardized, verified mortality data on the population as a
whole; countries using this type of statistics constitute the first group. (The other two groups are countries
whose counts were based on conservative data sources and countries whose counts were based on restricted
data sources; see Figure 1). For example, comparative mortality indices—which compare the number of
COVID-19 deaths found in a given group with the number that would be obtained using the norm of age- and
sex-specific mortality rates (established on the basis of a reference population)—differ in France by data
source: rates obtained using Santé Publique France (SpF) hospital data are one-third lower than those using
civil registry statistics from the Centre d’Epidemiologie sur les Causes Médicales de Décés (CépiDC) (Figure 1).

Disparities in mortality levels

It has often been said that older persons account for most of the excess mortality from COVID-19. Indeed, the
wider the data coverage, the greater the excess mortality observed in the 80-89 age bracket. The study also
confirms excess male adult mortality due to COVID-19, with the highest shares found in France, England, and
Wales and the lowest in Belgium and Scotland. This excess mortality is highly comparable to that found for
mortality from all causes. The differences highlight the utility of calculating COVID-19 mortality rates by age
and sex to obtain more relevant international comparison indicators.

The worldwide COVID pandemic has revealed the importance of national vital statistics systems and the
information they contain, as well as the importance of making that information available quickly.

Figure 1 - COVID-19 comparative mortality indices by country and data source type as of July 15, 2020
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Note: Indirect standardization using the Netherlands as reference. From left to right: ENG-W ONS = England and Wales
(Office of National Statistics); BEL = Belgium, SCO = Scotland,; USA = United States of America; FRA CépDC = France (Centre
d’Epidemologie sur les Causes Medicales de Décés); SWE NBHW = Sweden (National Board of Health and Welfare); SWE
FoHM = Sweden (Public Health Agency); NLD = Netherlands; PRT = Portugal; DNK = Denmark; DEI = Germany, AUT =
Austria; NOR = Norway, KOR = South Korea; ENW NHS+ICC = England (National Health Service) and Wales (Public Health
Wales); ESP MSCBS = Spain (Ministry of Health, Consumer Affairs, and Social Welfare); ITA = Italy; FRA SpF : France (Santé
Publique France); UKR = Ukraine.

Reading: Comparative mortality indices compare the number of deaths found for a given population with the number that
would have been obtained if the norm used was age- and sex-specific mortality rates (established using a reference
population). Here the reference is the Netherlands. A CMI of 1.0 indicates that the death figures found for a given country
are the equivalent of those observed in the Netherlands. A CMI below 1.0 indicates that COVID-19 mortality is not as high
as expected, conversely, a CMI above 1.0 indicates that it is higher than expected. The highest indices were generally
found in countries that use comprehensive data sources; the lowest in countries using restricted sources.

Source: “The Demography of COVID-19 Deaths” database (https.//dc-covid.site.ined.fr/en/)

The “Demography of COVID-19 Deaths” database

The COVID-19 mortality data in “Demography of COVID-19 Deaths” provide a solid, unprecedented base for studying
variations in mortality in a considerable number of countries by policies implemented; for assessing the French situation
from an international perspective; and for documenting mortality data collection methodologies in other countries. The
data currently available on this platform concern 20 countries: Germany, England and Wales, Austria, Belgium, Canada,
Denmark, Scotland, Spain, the United States, France, Italy, Norway, the Netherlands, Portugal, the Republic of Korea, the
Republic of Moldova, Romania, Sweden, Switzerland, and Ukraine (other countries to be added soon).

For more information, see https://dc-covid.site.ined.fr/en

For more information, see :
Jenny Garcia, Catalina Torres, Magali Barbieri et al., 2021, "Differences in COVID-19 Mortality: Implications of
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The French Institute for Demographic Studies or INED (Institut National d’Etudes Démographiques) is a public research
organization specialized in the study of population; it is a partner of academic institutions across the world and in research
projects and programs at both the national and international levels. The Institute’s official mission is to study the
populations of France and other countries, to ensure broad diffusion of the knowledge thus produced, and to contribute to
training in research and through research. The Institute has a highly inclusive approach to demography: INED research
encompasses a wide range of disciplines, including economics, history, geography, sociology, anthropology, statistics,
biology, and epidemiology. And with its ten research units and two multi-institutional units, INED fosters scientific
exchanges and conducts numerous European and international research projects.
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