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Abstract

The COVID-19 pandemic has revealed significant gaps in the coverage and quality of the existing
international and national statistical surveillance systems. The most reliable approach to estimat-
ing mortality associated with short-term risk factors or factors fluctuating within calendar years
is based on estimating weekly excess mortality. Although this approach is obvious, its application
turned out to be problematic due to the lack of reliable data. In response to this challenge, a new
Short-Term Mortality Fluctuations (STMF) data series was created in 2020. The Russian Short-Term
Mortality Fluctuations Data Series (RuSTMF) is a further development of the STMF idea at the
regional level. It contains weekly crude and standardized death rates for the Russian regions and
Russia as a whole. The main source for calculating death rates is depersonalized individual data on
the deceased provided by the Rosstat. This database provides for the analysis of short- and medi-
um-term changes in mortality in males, females and total population in Russia as a whole and its
regions, as well as the estimation of «excess» deaths during short-term sharp increases in mortality
due to, for example, heat or cold waves, seasonal influenza epidemics, the Covid-19 pandemic or
technogenic catastrophes.
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Introduction

The impact of intra-annual fluctuations in mortality associated with short-term risk factors
(e.g. influenza epidemics, heat or economic crises) is increasing, particularly due to popu-
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lation ageing, general mortality decline and climate change (Ballester et al. 2011, 2019; Rau
2007; Gardner et al. 2016; Ledberg 2020). The Covid-19 pandemic showed that the annual
statistical cycle for processing and publishing mortality data was not up to date. It is fair to
say that the pandemic has led to a new data revolution: the increased availability of data on
the number of deaths over short periods of time (usually a week or a month) for different
countries (Jdanov et al. 2021) is one of the “legacies” of the Covid-19 epidemic. This has re-
sulted in an exponential growth in the number of research papers devoted to the analysis of
short-term mortality fluctuations (see, for example, Islam et al. 2021; Vandoros 2020; Modig
et al. 2021; Woolf et al. 2020 and many others).

In May 2020, three months after the onset of the coronavirus pandemic, the Human
Mortality Database (HMD) project team launched a new open-source database containing
weekly death counts and death rates from 38 countries: Short-term Mortality Fluctuation
(Jdanov et al. 2021). This database includes data for Russia as well: from the 1st week of
2000 to the 53rd week of 2020. However, the STMF does not include data for any country
at the regional level. Eurostat regularly publishes similar estimates for the Member States
(Eurostat: Deaths... 2023). A similar project exists for data on Japan (Excess and Exiguous
... 2023).

Regional differences in mortality in Russia during the COVID-19 pandemic, due to a
high heterogeneity of the territory, population and their health status, have attracted much
attention of researchers (Scherbov at al. 2022; Timonin et al. 2022; Makarova and Pyshmint-
seva 2021; Nikitin and Zamyatina 2023). However, all mortality estimates in these studies
are based on either annual or monthly data. Meanwhile, significance of analyzing intra-an-
nual mortality variation only increases over time, including at the regional level.

In contrast to annual death rates, the use of weekly death rates provides a highly accurate
timeframe for short-term mortality increases and estimates of excess mortality. Figure 1
shows weekly excess mortality (orange areas on the graph) in 2020 (left panel) and 2021
(right panel) in Russia as a whole, Moscow and Tatarstan. Excess mortality or, conversely, a
mortality deficit (blue areas) is defined as a difference between the observed week-specific
age-standardized death rates in 2020 or 2021 and the expected week-specific age-standard-
ized death rates. The latter, in this case, corresponds to the average week-specific age-stand-
ardized death rate over the period 2010-2019 for the same weeks, taking into account the
annual trend (Specific-Average with Trend, see Nemeth et al. 2020).

Comparing weekly death rates in Moscow, Tatarstan and Russia, we can see, among oth-
er things, the overlap of mortality increases associated with the COVID-19 pandemic and
summer mortality peaks, apparently caused by heat waves, in Moscow and Tatarstan in 2021
(peak in week 25) and in Tatarstan in 2020 (peak in week 27).

Therefore, the creation and publication of an open-access database on short-term mortal-
ity fluctuations in the regions of Russia is a feasible task.

As part of the project «Monitoring and forecasting life expectancy based on operational
statistics» (HSE University), the staff of the HSE International Laboratory for Population
and Health Research, in collaboration with the HSE Institute of Demography and the School
of Demography of the Australian National University, have developed the Russian Short-
Term Mortality Fluctuations Data Series (RuSTMF) in 2023. RuSTMF contains crude and
age-standardized mortality rates for the regions of Russia and the country as a whole for
every week of the year from 2000 to the end of 2021. The RuSTMF methodology is based on
the STMF methodology (Jdanov et al. 2021), while the visualization system is an adaptation
of the STMF visualization toolkit (Nemeth et al. 2020).
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Figure 1. Week-specific age-standardized death rates and excess death rates for Russia as a whole,
Moscow and the Republic of Tatarstan in 2020 (left panel) and 2021 (right panel). Source: The figure is
derived from the RuSTMF visualization toolkit available at https://mlinz.shinyapps.io/RosBKS/.

Data format and access

The Russian Short-Term Mortality Fluctuations data series contains a series of weekly crude
and standardized death rates for men, women and both sexes for Russia as a whole and its
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regions for the period from 2000 to 2021 in a text file in .csv format. This format allows the
files to be easily uploaded to any statistical software.

All indicators are calculated using depersonalized individual data on deaths provided by
the Russian Federal State Statistics Service (Rosstat). Period covered: at the time of publica-
tion: 03.01.2000 - 31.12.2021, deaths were recorded according to the date of occurrence of
the event.

The data are available free of charge from the website of the HSE International Laboratory
for Population and Health Research (Russian Short-Term Mortality... 2023). The link to the
visualization toolkit can be found in the «Visualization» section of the Russian Short-Term
Mortality Fluctuations Data Series (https://mlinz.shinyapps.io/RosBKS/).

Database Structure and Variable Description

Each entry (row) in the data file contains death rates for the specified calendar year, week,
territory and sex. If the indicator cannot be calculated for a combination of year, sex and
territory, ‘NA’ replaces the corresponding indicators in the data file. The variables included
in the database are described in Table 1.

Table 1. Variables in the Russian Short-Term Mortality Fluctuations data series (file «<RuSTME.csv»)

Headings Description and comments

PopCode Territory code.

Year Year

Week Week of the year

Sex Sex (F - female, M — male, B - both sexes combined)
CDR Crude death rate

SDR Standardized death rate

Source: file “RuSTME.csv” available at https://demogr.hse.ru/russtmf

Methodology

The development of the RuSTMF is primarily based on the STMF methodology (Jdanov et
al. 2021). However, unlike the STME, the RuSTMF does not publish weekly death counts and
corresponding death rates for broad age groups, due to the small number of deaths in many
Russian regions and a consequent greater sensitivity of age-specific death rates to random
events. In addition, publishing only crude and standardized mortality rates preserves the
complete anonymity of data on the deceased.

Input data

The input data for the construction of RuSTMF and calculation of weekly crude and stan-
dardized death rates were the mid-year population of Russia and its regions in 2000-2021
and the database of depersonalized data on the deceased, provided on request by the Federal
State Statistics Service.

The source of data on the mid-year population in the regions of Russia in 2000-2021 was
the Russian Fertility and Mortality Database (2023).
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The depersonalized data on the deceased provided by the Russian Federal State Statistics
Service served as the data source for calculating the number of deaths in each week of the
year, starting from the first week of 2000 and ending with the 52nd week of 2021. The deper-
sonalized data contain information on each death registered by the Russian civil registry of-
fice in a given year. This information includes, among others, the date of death (day, month,
and year), the date of death registration (day, month, and year), age, sex, region of death.

For 2000-2021, deaths with unknown date of occurrence (unknown year, month or day)
accounted for about 0.3% of all deaths and were excluded from the calculation of weekly
death rates.

Distribution of deaths by week of the year

The distribution of deaths by week of the year was defined according to the guidelines of ISO
8601-2004 (National Standard... 2018). This defines a calendar week as “a period of seven
calendar days beginning on a Monday”. The week number has been defined as follows: “an
ordinal number identifying a calendar week within its calendar year according to the rule
that the first calendar week of a year is the week containing the first Thursday of that year
and the last calendar week of a calendar year is the week immediately preceding the first
calendar week of the next calendar year” (Data elements... 2004).

The first week of a calendar year usually includes several days (and deaths) from the last
week of the previous year or may not include several days of the current year (i.e. starting on
January 2d or 3d). Accordingly, some years include several days of the following year. A year
consists of 52 or 53 weeks. In the period from 2000 to 2021 there are 4 years with 53 weeks:
2004, 2009, 2015 and 2020.

Thus, for Russia and its regions (within the administrative borders of the country that
were at the time of each reporting year), weekly death counts for men, women and the entire
population from week 1, 2000 to week 52, 2021 were calculated (03.01.2000 - 12.31.2021).!

Calculation of weekly death rates

The demographic coefficient is the ratio of the number of events by sex and age in a given
period to the number of person-years lived by the same sex and age group in a given period.
Thus, the crude death rate in week w is the ratio of the number of deaths in week w to the
population in week w:

w

D
1. CDR" =E—W, where

DY - Number of deaths in week w,
E* - Number of person-years lived in week w.
To convert from the mid-year population in year T to the population in week w, it is nec-
essary to divide the mid-year population by 365 and multiply by 7:
g7
w

T 365

However, the use of crude death rates alone for comparisons between areas and over
time could distort the true trends and differences in mortality due to differences in the age

1 Currently, the information about deaths that occurred 1-2.1.2022 is not available, so the
death rates were calculated for 5 days instead of seven.
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structure of the populations. In order to eliminate the influence of the age structure of the
compared populations on the aggregated death rates, different standardization methods are
used.

The direct standardization method (Ahmad et al. 2001) was used to calculate week-spe-
cific age-standardized death rates. A weekly standardized death rate is the sum of products
of the weights of the standard population in each age group (p;) and the age-specific death
rates during the week w (1}, ):

5. SDR" =" pim! =" p;

p» - Standard population weight for age group x (Eurostat 2013),

m, - Age-specific death rates in week w,

D} — Number of deaths in week w at age x to x+n,

E; - Number of person-years lived in week w at the age of x to x+n.

To calculate weekly standardized death rates, weekly age-specific death rates for five-year
age groups (0, 1-4, 5-9, ... 95+) were calculated as the ratio of the number of deaths in week
w in age group x to the population in week w in age group x:

w_ DY
x = E;,, .

The 2013 European Standard Population (Eurostat 2013) was used as the standard popu-
lation. As a result, standardized death rates were obtained for each week of each year, start-

ing from week 1 in 2000 and ending with week 52 in 2021, for men, women and both sexes
by region of Russia and Russia as a whole (Figure 2).
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Figure 2. Weekly crude (CDR) and standardized (SDR) death rates in Russia, per 1000 population, men
and women, 1st week 2000 — 52d week 2021. Source: The figure is derived from the Russian Short-Term
Mortality Fluctuations data series available at https://demogr.hse.ru/russtmf (file “RuSTMEcsv”).
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Spatial coverage

The crude and standardized death rates for 2000-2021 presented in the RuSTMF refer to the
territorial units of Russia according to the administrative-territorial division used by Ros-
stat for the given year. The regions of Russia are identified by the territorial codes (so-called
OKATO codes) used by Rosstat. The availability of data by region fully reflects the availabi-
lity of data in official statistics.

Scope of application

The Russian Short-Term Mortality Fluctuations Data Series is intended for specialists en-
gaged in professional analysis of demographic processes, and may also be useful to anyone
interested in the analysis of mortality of the population of Russia and its regions, including
sociologists, economists, epidemiologists, geographers, etc. The data make it possible to
analyze short- and medium-term mortality trends, their intra-annual fluctuations, excess
deaths due to heat waves, epidemics of infectious diseases (e.g. influenza or corona virus
infection).

RuSTMF data would be required by both basic research and executive authorities, par-
ticularly in the field of public health. The data series of weekly standardized death rates in
Russia and its regions contain unique data on mortality fluctuations both within individual
years, since 2000, and between years, opening up new areas of research on the impact of
various socio-economic, political, natural and climatic factors on short- and long-term fluc-
tuations in death rates.

In order to popularize and illustrate examples of the use of the Russian Short-Term
Mortality Fluctuations data series, a visualization toolkit has been created on the R Shiny
platform - https://mlinz.shinyapps.io/RosBKS/. With its help, the user can independently
obtain weekly estimates of excess mortality or mortality deficit for Russia as a whole and
its regions in 2000-2021 by selecting the target year, the method of estimating the refer-
ence level and the reference years. In creating the RuSTMF visualization system, the code
used in the Short-Term Mortality Fluctuations visualization system (Németh et al. 2021)
was adapted.
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