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ABSTRACT

Relevance. In Russia, there are significant regional variations in the socio-eco-
nomic impact of the COVID-19 pandemic (e.g. the growth in the number of
deaths ranged from 7% in Novgorod Region to 43% in the Chechen Republic). In
this paper, we focus on excess mortality and the key factors that contributed to it
in order to get a better understanding of reasons behind such dramatic regional
variations.

The research objective is to assess excess mortality due to the COVID-19 pan-
demic and identify the key factors influencing the growth in mortality and re-
gional variations in this indicator.

Data and methods. The paper uses the analytical, statistical and correlation
methods and the statistical data on Russian regions provided by the Federal State
Statistics Service (Rosstat).

Results. The analysis of excess mortality in Russian regions during the COVID-19
pandemic, in particular the correlation between excess mortality and intensity of
human flows, has been used to build a typology of regions. In total, the regions
were divided into four groups, and for each group the main factors that contrib-
uted to the growth in mortality were identified. The research findings can be
used by policy-makers to devise more efficient regional policies in response to
the COVID-19 crisis.
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N30bITOYHAA CMEPTHOCTH B POCCUIICKUX perHOHax
B yciaoBuax nanaemuu COVID-19

M.H. Makaposa -, O.A. IIpimMnHnesa

Mncmumym sxonomuxu Ypanvckozo omoenenuss PAH, Exkamepurn6ype, Poccus; makarova.mn@uiec.ru

AHHOTAIIUA

AKTyambHOCTB. B Poccun cyiecTByIOT 3HaUMTE/NbHbIE pETMOHANbHbIE Pa3/in-
Yyl B COLMAIbHO-9KOHOMMYECKNX mocneacTBuax ma"gemun COVID-19 (ua-
IpUMep, POCT Yuc/Ia cMepTeit konebancs ot 7% B Hosropopgckoit obmactu 1o
43% B YeueHckoil Pecry6ruke). B 3T0it cTaThbe MbI cOCpefoTayMBaeMcs Ha U3-
OBITOYHOI CMEPTHOCTY M KIIIOUEBBIX (DAKTOPaX, KOTOPBIE CIIOCOOCTBOBAIN €it,
4TOOBI JTy4llle TOHATh IPUYMHBI TAKNX Pe3KUX PETMOHAIbHBIX PA3/INYNIl.
Ilenp mccnemoBaHMA — OLEHUTDH M30BITOYHYI0 CMEPTHOCTb M3-3a MaHIEMMUU
COVID-19 u onpenenuTb KaroueBble (akTOPBI, BIUAIOIINE HA POCT CMEPTHO-
CTM Y peTMOHA/IbHbIE BapMAlLlMU 3TOTO ITOKa3aTeN.

JJanHbIe M MeTOADI. B cTaTbe MCIONIb30BAHDI AHAIUTUYECKIE, CTATUCTUYECKIIE
U KOPPENALVIOHHDIE METO/bI, @ TAKXKe CTAaTUCTUYECKME NAHHBIE 110 PErMOHaM
Poccun, npepocrasnennsle PefepanbHoli c1y00ii TOCYapCTBEHHON CTATH-
cruku (Poccrar).

Pesynprarer. Ha ocHOBe aHa/M3a M30BITOYHON CMEPTHOCTH B perroHax Poccun
Bo BpeMs nangemuy COVID-19, B 4aCTHOCTY KOPPEALNY MEXAY U30bITOY-
HOJI CMEPTHOCTBIO ¥ MHTEHCUBHOCTDBIO JIIOICKUX IOTOKOB, TOCTPOEHA TUIIO-
JIOTVsI PErMOHOB. Bcero pervoHs! 6bUINM pasfie/leHbl Ha YeThIpe IPYIIILI, M I
Ka)X/JOV I'PYIIbI ObUIV OIIpefie/ieHbl OCHOBHBIE (PaKTOPBI, CIIOCOOCTBOBABIIINE
POCTy CMepTHOCTH. Pe3ynbTaThl MCCIENOBAaHMA MOTYT OBITb MCIIONb30BaHBI
HONUTUKAMU I pa3paboTKu 6oree 3PQeKTUBHBIX PernoOHaNIbHbIX ITOTUTUK
B oTBeT Ha kpusuc COVID-19.
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Introduction

The novel coronavirus infection (COVID-19)
first appeared in December 2019 in China (Wu-
han) and was registered as a pneumonia outbreak
of an unknown origin. As the disease was rapidly
spreading around the world, on March 11, 2020,
The World Health Organization declared the
pandemic, and national health systems struggled
to cope with the growing number of cases. As a
result, the lack of effective treatment protocols
and quarantine-related restrictions on receiving
other kinds of medical care led to soaring mor-
tality rates.

The dynamics of COVID-19 morbidity and
mortality varies greatly from one country to an-
other. The accumulated international statistics,
however, already give some clues as to the main
factors contributing to the growing mortality
Our study focuses on excess mortality, which
is understood as a fast growth in mortality re-
sulting from the outbreak of the novel coronavi-
rus and results from a set of factors such as the
unavailability of medical care, low living stan-
dards and social stress.

Despite the growing body of research on
the pandemic, we have not found any studies
discussing the intra-country differentiation of
the factors determining the excess mortality.
However, such difference is very important for
Russia because it has a great number of regions
with varying climate, economic development,
demographic dynamics, and governance prac-
tices. Therefore, the regional differences in the
consequences of the pandemic remain largely an
underexplored question, which this study seeks
to address. What makes this question parti-
cularly important is the fact that such regional
variations should be taken into account by poli-
cy-makers in devising measures to prevent fur-
ther waves of the pandemic and to address the
negative effects of the pandemic on people in the
regions and regional economies.

We are going to focus on the disparities in
excess mortality in Russian regions during the
COVID-19 pandemic. This research goal deter-
mines the following research tasks: to calculate
the excess mortality rate; to identify the factors
contributing to excess mortality; and to create
a typology of Russian regions depending on the
factors contributing to excess mortality. Our re-
search findings could be useful for national and
regional policy-makers to address the challenges
of the pandemic.
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Theoretical framework

In addition to medical reasons, social and
economic factors contribute greatly to the epide-
miological process. For example, the climate chan-
ges of ‘brown’ economy lead to the appearance of
new pathogens or different variations of already
known diseases'. Analyzing the economic factors
of morbidity, Bloom & Canning have shown the
relationship between the epidemics and the living
standards and concluded that the vulnerability of
a society to the epidemics should decrease toge-
ther with the improving quality of life in the long-
term; however, the growth of well-being gene-
rates a significant number of socio-economic risks
related to the spreading of viral diseases (Bloom
& Canning, 2013). Globalization, open borders
and urbanization increase the closeness and in-
tensity of the social contacts contributing to the
rapid spread of the viral infections (Bloom et al.,
2018). The economic consequences of an epide-
mic are poverty, social disorders, income inequal-
ity, malnutrition, unemployment and high mor-
tality rates at an early age (Ugucu, 2020). During
the epidemic, the most damaged industries are
usually healthcare, transport, agriculture and
tourism (Delivorias & Scholz, 2020).

Although the COVID-19 pandemic shares
some of the features, including socio-economic
consequences, with other epidemics, this pan-
demic advanced more rapidly, thus forcing na-
tional governments to introduce more rigorous
restrictions such as lockdowns. Over the two
years of the pandemic, extensive statistics have
been accumulated for comprehensive research on
its social and economic causes and consequen-
ces, peculiarities of its effects in certain territories,
and so on. Mathematical models were developed
to predict further dynamics of the pandemic:
for example, Kim & Loayza have proven that the
COVID-19 morbidity and mortality rose due to
the unavailability of some medical services (Kim
& Loayza, 2021). Other factors discussed in re-
lation to the pandemic are gender (Akter, 2020),
age (Kim & Loayza, 2021), employment and un-
employment (Shakil et al., 2020), and population
mobility (Mu et al., 2020).

The determinants of the rapid rise in
COVID-19 mortality are the level of economic

! Coronavirus, Climate Change, and the Environment.
A Conversation on COVID-19 with Dr. Aaron Bernstein,
Director of Harvard Chan C-CHANGE. URL: https://www.
hsph.harvard.edu/c-change/subtopics/coronavirus-and-cli-
mate-change/ (Accessed: 17.08.2021)
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development associated with democracy and per-
sonal freedom (Ang et al.,, 2021; Jain & Singh,
2020), social inequality (Martines et al., 2021),
restrictions introduced by the national govern-
ments (Andrades-Grassi et al., 2021; Jain & Singh,
2020). Some studies focused on geographical fac-
tors, such as climate (Ozkan et al., 2021), popu-
lation density (Kaplan et al., 2021) and urbaniza-
tion (Boterman et al., 2021). Other factors include
those related to the state of the environment, e.g.
air pollution (Bretschger et al., 2020; Coker et al.,
2020). A separate group of studies consider the
influence of all these factors on the intercountry
and intra-country differentiation of COVID-19
morbidity and excess mortality (Kapitsinis, 2020;
Kuzmenko et al., 2020).

As for Russian studies, they mainly focus
on the reasons behind certain differences in the
dynamics of the pandemic and excess mortali-
ty. Some studies explore international statistics
and use mathematical modeling of the pandem-
ic (Gundarov & Gundarov, 2020; Gadzaov et al.,
2020; Ryazantsev & Ange, 2020; Vasiev et al,
2020). Some discuss the medical causes of the
epidemic (Sabgayda, T.P. et al., 2020; Tikhon-
ov & Vladimirtsev, 2020) and the socio-econo-
mic consequences of the pandemic in the world
(Sheremet, 2020; Krotova, 2020), Russia (Kulko-
va, 2020; Kashepov, 2021) or in Russian regions
(Zemtsov & Baburin, 2020).

Thus, the key factors of the COVID-19 pan-
demic are, firstly, the factors that determine the
closeness of social contacts (such as population
density, urbanization, mobility), and secondly,
social, demographic and economic factors (such
as the age structure of the population, standards
of living, access to healthcare, etc.). At the same
time, each factor contributes to the spread of the
infection differently in different territories, which
requires an additional study. However, we have
not found any studies of the factors that deter-
mine the different speed and intensity of the pan-
demic in Russian regions, which is the research
gap we will address in this paper.

Data and Methods

The study comprised several stages. First-
ly, we estimated the values of excess mortality in
Russian regions for 2020 by calculating the differ-
ence between the number of deaths in 2020 and
the average annual number of deaths for the pre-
vious three years (2017-2019). Additionally, we
used the mapping method to visualize the results.
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Secondly, using correlation analysis, we re-
vealed the indicators of social and economic
development of Russian regions in 2020 that
have a statistically significant correlation with
excess mortality. The resulting set of indicators
was divided into 6 factors: spatial distribution,
economic development, standards of living, de-
mographic structure, accessibility of healthcare,
human flows intensity.

We found that the regions with intensive hu-
man flows (e.g., a high passenger turnover and
migration growth) have significant excess mor-
tality. Thus, thirdly, we proposed a typology of
Russian regions using the variables ‘excess mor-
tality (Em) — human flow intensity (Hf), dividing
the regions into groups for both variables: with
values above the average and with values below
the average. As a result, the entire pool of regions
is divided into four groups, according to the re-
sulting matrix (Fig. 1).

Hf A Em:avg
Low mortality i High mortality
High mobility | High maobility
“““““““ ‘i““““““‘Hfavg
Low mortality i High mortality
_ [ -
Low mobility i Low mobility
: >
Em

Figure 1. Matrix for grouping the regions
Source: Compiled by the authors

Using the correlation analysis, we determined
the leading factors of excess mortality for each
group of regions. These findings can be used to
develop tools for reducing the excess mortality
and preventing negative social and economic con-
sequences of the pandemic.

The study relied on the statistical data provi-
ded by the Federal State Statistics Service (Rosstat).

Results and Discussion

According to Rosstat, the number of deaths
in Russia over the past three years has stabilized
at thelevel of 1.81 million people annually. Howe-
ver, during the COVID-19 pandemic, the mor-
tality rate in Russia rose dramatically to 2.1 mil-
lion people, or by 17% (Fig. 2). Thus, in Russia
excess mortality was about 307 thousand people
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in 2020 compared to the average level of the pre-
vious three years. At the same time, according to
Yandex.Coronavirus:Statistics?>, 57.5 thousand
people died from the diagnosed COVID-19, and
it reaches 19% of overall excess mortality.

2200

2124

2100+
2 000+
19004 1826 1829 1798
1 800+
1 700- .
1600 : : :

2017 2018 2019 2020
Figure 2. The number of deaths per year in Russia,

thousand people

Source: the authors’ calculations based on statistical data
(Rosstat): Socio-economic situation of federal districts,
2020. URL: https://rosstat.gov.ru/bgd/regl/b20 20/
Main.htm; Regions of Russia. Socio-economic situation,
2020. URL: https://gks.ru/bgd/regl/b20_14p/Main.htm
(Accessed: 21.04.2021)

At the same time, there is a significant varia-
tion in mortality rates across Russian regions. The
growth in the number of deaths ranged from 7%
in Novgorod Region to 43% in the Chechen Re-
public. At the same time, the share of COVID-19
deaths ranged from 0% in the Nenets Autono-
mous District to 65% in the Republic of Tyva. In

*> Yandex.Coronavirus:Statistics. URL: https://yandex.ru/
covidl9/stat?utm source=main graph&utm source=main
notif&geold=225 (Accessed: 30.04.2021)

addition, Russian regions differ significantly in
terms of the relative indicators of excess mortality,
calculated per 100 thousand people of the popu-
lation (Fig. 3).

Figure 3. Distribution of excess mortality
in Russian regions in 2020, per 100,000 people

Source: the authors’ calculations based on statistical data
(Rosstat), indices: Socio-economic situation of federal
districts, 2020. URL: https://rosstat.gov.ru/bgd/regl/
b20_20/Main.htm; Regions of Russia. Socio-economic
situation, 2020. URL: https://gks.ru/bgd/regl/b20 14p/
Main.htm (Accessed: 21.04.2021)

The correlation analysis identified a statistical-
ly significant relationship between excess mortality
and indicators of a social and economic develop-
ment of Russian regions in 2020 (see Table 1).

The demographic structure has a significant
impact on excess mortality. We found the follow-
ing correlations: first, the higher is the share of the
population above the working age, the higher is
excess mortality (R = 0.5), regardless of the inten-
sity ot human flows. Second, the higher is the share

Table 1
Factors of excess mortality in Russian regions in 2020
Factors Indicators Correle(lél(z)rz)'c(;) se)ﬂi At
Spatial distribution Share of. the urbz.m population, % 0.2
Population density, people per km? 0.1
Economic Unemployment rate, % -04
development Volume of industrial production, billion rubles 0.2
. Average monthly salary, rubles -0.3
Standard of living Share of the population with incomes below the subsistence minimum, % -0.3
) Percentage of the population above the working age,% 0.5
gf:égir:p hic Percentage of the population under the working age,% -0.5
Percentage of the working age population,% -0.3
Capacity of outpatient clinics, 1000 visits per shift 0.4
Accessibility Provision of beds, per 10,000 people. -0.2
of healthcare Population per one employee of secondary medical staff 0.1
Share of budget expenditures on healthcare and sports,% 0.1
Intensity of human | Passenger turnover of all types of transport, million people 0.3
flows Number of arrivals, thousand people 04

Source: the authors’ calculations are based on statistical data (Rosstat)

R-ECONOMY 4

r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://doi.org/10.15826/recon.2021.7.4.020
https://rosstat.gov.ru/bgd/regl/b20_20/Main.htm
https://rosstat.gov.ru/bgd/regl/b20_20/Main.htm
https://gks.ru/bgd/regl/b20_14p/Main.htm
https://yandex.ru/covid19/stat?utm_source=main_graph&utm_source=main_notif&geoId=225
https://yandex.ru/covid19/stat?utm_source=main_graph&utm_source=main_notif&geoId=225
https://yandex.ru/covid19/stat?utm_source=main_graph&utm_source=main_notif&geoId=225
https://rosstat.gov.ru/bgd/regl/b20_20/Main.htm
https://rosstat.gov.ru/bgd/regl/b20_20/Main.htm
https://gks.ru/bgd/regl/b20_14p/Main.htm
https://gks.ru/bgd/regl/b20_14p/Main.htm

R-ECONOMY, 2021, 7(4), 225-234

doi: 10.15826 /recon.2021.7.4.020

229

of the population below the working age (R = -0.5
inverse relationship, high) and of the working age
(R =-0.3), the lower is excess mortality.

Of course, a key factor of mortality growth
is the accessibility of healthcare and its quality,
especially the capacity of outpatient healthcare
(R =0.4). Before the pandemic, outpatient health-
care prevented various diseases, including the
exacerbations of chronic ones, which significant-
ly reduced mortality. However, the pandemic re-
sulted in extra barriers to accessing medical care,
for instance, some of the existing facilities were
turned into hospitals for COVID-19 patients and
some became temporarily off-limits to patients
to reduce the number of social contacts. As a re-
sult, people did not receive sufficient medical care,
which led to excessive mortality.

The correlation between the living standards
and excess mortality is reversed and moderate
(R = -0.3) because lower income limits access to
paid medical services or to healthy lifestyle op-
portunities.

The level of economic development also
contributes to the growth of excess mortality in
two ways: the lower the unemployment rate is,
the higher is excess mortality (R = -0.4), and the
higher is the volume of industrial production, the
higher is excess mortality (R = 0.2). Having low
unemployment and high volumes of industrial
production, economically developed regions have
active labor relations and developed business,
transport, and logistics infrastructure, which in-
creases the closeness of social contacts and con-
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tributes to the spread of the pandemic. In addi-
tion, due to the peculiarities of major industries,
such regions have the extra risk of occupational
diseases, while postponement of scheduled health
care and other restrictions lead to an additional
increase of preventable mortality.

The indicators of spatial distribution have a
weak correlation with excess mortality across the
entire population of Russian regions. However,
such an impact seems to be meaningful, especially
in the regions with a high share of urban popula-
tion and high population density. Hence, higher
concentration of the population is supposed to
increase the rate of the viral diseases spread, in-
cluding the novel coronavirus infection.

The factors listed above became the main
non-medical causes of excess mortality in Russian
regions during the pandemic. At the same time, Rus-
sian regions differ significantly regarding the signifi-
cance of these factors. Figure 4 displays a scattering
diagram of Russian regions depending on human
flows intensity and excess mortality. It should be
noted that, in general, excess mortality Em decrea-
ses together with a decrease in the intensity of hu-
man flows Hf (R = 0.3 for passenger turnover Pt and
R = 0.4 for the number of arrivals Ar). Thus, having
a low intensity of flows and low population density,
such regions suffer a lower risk of COVID-19 infec-
tion due to less intensive social contacts.

As the scattering diagram in Fig. 4 shows, the
pool of the Russian regions is divided into four
groups, and Table 2 illustrates the characteristics
of each group.

= 400
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Figure 4. Scattering diagram of Russian regions by human flows intensity and excess mortality

Source: the authors’ calculations are based on statistical data (Rosstat): Socio-economic situation of federal districts, 2020.
URL: https://rosstat.gov.ru/bgd/regl/b20 20/Main.htm; Regions of Russia. Socio-economic situation, 2020.
URL: https://gks.ru/bgd/regl/b20 14p/Main.htm (Accessed: 21.04.2021)
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High Hf - High Em. There are 17 regions with
high excess mortality and high intensity of human
flows intensity. These regions demonstrated a dra-
matic increase in the number of deaths. These re-
gions are logistics hubs with developed transport
infrastructure and high migration activity, hence
the rapid spread of the pandemic. Despite the
common features, the regions of this group (High
Hf - High Em) are quite different (Fig. 5). Firstly,
the group includes financial and economic cen-
ters (Moscow and St. Petersburg) with high po-
pulation density and urbanization of up to 100%;
they also have a high intensity of human flows as-
sociated with the transport, logistics and transit
specialization of these territories. Moreover, the
shortage of hospital beds and aging population
also contribute to high mortality.

Secondly, these are the regions with a high
share of industry in GDP (Orenburg, Samara,

Sverdlovsk, Volgograd and Nizhny Novgorod re-
gions, Perm Krai, the Republics of Tatarstan and
Bashkortostan). The heavy industry and environ-
mental pollution determine a low level of public
health. The poor quality of health care and low ac-
cessibility of healthcare (shortage of hospital beds
and insufficient government healthcare expendi-
tures) exacerbate the problem. In addition, the pre-
dominance of the population above the working
age and the high level of urbanization also contri-
bute to the increased mortality in these regions.

Thirdly, these are middle-income agricultural
and industrial regions (Saratov, Rostov, Moscow,
Novosibirsk, Voronezh regions, Krasnodar and
Altai Territories) with such factors contributing
to excess mortality as high share of the population
above the working age, shortage of hospital beds,
high population density and high intensity of hu-
man flows.

Table 2

Typology of Russian regions (excess mortality & human flows intensity)

High human flows intensity

Low human flows intensity

17 regions

Factors:

1. Spatial distribution:

— share of urban population (R = 0.2);

2. Economic development:

- unemployment rate (R = -0.2),

— volume of industrial production (R = 0.5);
High 3. Demographic structure:

excess

4. Accessibility of healthcare:
— provision of beds (R = -0.2)

— share of population above the working age (R = -0.3), |3. Demographic structure:
mortality |- share of population under the working age (R = 0.2); |- share of population above the working age (R = 0.4),

21 regions

Factors:

1. Standard of living:

- average monthly salary (R = -0,2),

— share of population with incomes below the subsis-
tence minimum (R =-0.2);

2. Economic development:

- unemployment rate (R = -0.4);

— share of population under the working age (R = -0.4);
4. Accessibility of healthcare:

— capacity of outpatient clinics (R = 0.2),

— population per one employee of the secondary medi-

cal staff (R = -0.4),

— share of budget expenditures on healthcare and sports
(R=0.4).

5 regions

Spatial distribution:

1. ITpocTpaHCTBEHHBIIL:

- population density (R = 0.8);

2. Economic development:

- unemployment rate (R = 0.5),

- volume of industrial production (R = 0.8);
3. Demographic structure:

excess
mortality | 4. Accessibility of healthcare:
- provision of beds (R = 0.5),
— capacity of outpatient clinics (R = 0.5),

cal staff (R = -0.7);
5. Standard of living:
— average monthly salary (R = 0.7),

sistence minimum (R = 0.8).

Low — share of population above the working age (R =-0.2), |3. Accessibility of healthcare:
— share of population under the working age (R = 0.3); |- capacity of outpatient clinics (R = 0.2);

- population per one employee of the secondary medi-

- share of the population with incomes below the sub-

35 regions

Factors:

1. Economic development:

- unemployment rate (R = -0.2),

- volume of industrial production (R = 0.8);

2. Demographic structure:

— share of population above the working age (R = 0.5),
- share of population under the working age (R = 0.4);

4. Standard of living:
- average monthly salary (R = -0.3).

Source: the authors’ calculations
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Low Hf - High Em. There are 21 regions with
high excess mortality and low intensity of hu-
man flows (Fig. 6). Apart from high urbanization
and high population density, the main causes of
the dramatic mortality increase could be the low
standards of living, poor accessibility of health-
care, and high overall morbidity. Moreover, the
spatial distribution of the population also con-
tributes greatly because high population density
and/or high urbanization intensify social con-
tacts and increase the risk of COVID-19 spread.

Low Hf - Low Em. 35 regions have low ex-
cess mortality and low human flows intensity.

Moscow
St.-Petersburg

Financial and
economic centers

Orenburg, Samara,
Sverdlovsk, Volgograd
and Nizhny Novgorod
regions, Perm Krai, the
Republics of Tatarstan

and Bashkortostan

Industrial regions

Saratov, Rostov,
Moscow, Novosibirsk,
Voronezh regions,
Krasnodar and Altai
territories

Agricultural and
industrial regions

> T

)

The little increase in mortality can be explained
by poor connectedness of the territories and low
population density. Thus, the spatial distribution
of population has become crucial for this group
of regions.

The regions of this group were divided into
two subgroups. The first subgroup consists of
19 regions with a high share of urban population
concentrated in 1-2 cities. The main increase of
excess mortality occurred in large cities, while re-
mote and rural areas suffered from the pandemic
much less. Thus, overall excess mortality was low
in such regions. This subgroup includes all regions

(_ high population density and high urbanization; )
- high standard of living and high mobility;
— low accessibility of healthcare,
- high share of population over working age )
N
— low level of health, occupational diseases;
- unfavorable environmental state;
- low availability of health care,
- high share of population over working age
- high urbanization
\ y,
N
— low accessibility of healthcare,
- high share of population over working age
- high population density
y,

Figure 5. Regions of High Hf - High Em group
Source: Compiled by the authors

4 )
(Hi h urbanization\ Ulvanovsk. Rvazan - proximity to the capital (within 250 km);
& and hich $ Kaluy a4 Vla d’im};r Tuia $ - low number of beds and capacity of outpatient clinics;
S &2 . ’ - high share of the population above the working age;
population density Yaroslavl regions 1 hlv sal
S y _— low average monthly salary )
e N Lipetsk, Penza, Orel and (- low level of health: )
High population $ Rzaﬁgiioc‘; ffgll\zgf&g:: . $ ~ low accessibility of healthcare;
density Ilz/[ari El, Chuvash, ’ - high share of the population above the working age;
S ) Udmurt and Chechen - low average monthly salary )
. . el s
- N - high share of the population with incomes below the
AAmll(lﬁ’ lerrmarll(sk, d subsistence minimum;
High urbanization $ Str; an, Jomsikan $ — low capacity of outpatient clinics;
Khlrt())v regi(olrés, . — low share of expenditures in the budget for healthcare;
\ < abarovsk fral (_— high share of the population above the workingage

Figure 6. Regions of Low Hf - High Em group
Source: Compiled by the authors
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of the Northwestern Federal District (except for
St. Petersburg), 5 regions of the Central Federal
District (Bryansk, Ivanovo, Kostroma, Smolensk
and Tver regions), 4 regions of the Far Eastern
Federal District (Magadan and Sakhalin Regions,
Kamchatka Krai, the Chukotka Autonomous Dis-
trict) and one region of the Southern (Sevastopol)
and one of the Ural Federal districts (the Yama-
lo-Nenets Autonomous District).

The second subgroup comprises 16 regions
with predominance of rural areas, so they have a
low population density and low urbanization ac-
companied by poor economic development. This
subgroup includes 7 republics of the North Cauca-
sus (the Republics of Adygea, Kalmykia, Dagestan,
Ingushetia, Kabardino-Balkaria, Karachay-Cher-
kessia, North Ossetia-Alania), 7 regions of the
Far East (the Republics of Altai, Tyva, Khakassia,
Buryatia, Sakha (Yakutia), the Trans — Baikal Ter-
ritory and the Jewish Autonomous Region), and
2 underdeveloped regions (Kursk and Kurgan re-
gions). In addition, the growth of mortality was
less significant due to the low mobility of the pop-
ulation associated with the low living standards
and unattractiveness of local labor markets.

High Hf - Low Em. 5 regions have a low level
of excess mortality and high intensity of human
flows (Stavropol and Krasnoyarsk Territories,
Tyumen Region without the Khanty-Mansi Au-
tonomous Area and the Yamal-Nenets Autono-
mous Area, Irkutsk and Kemerovo regions). In
these regions, industrial production prevails and
there are considerable variations in standards of
living. The accessibility of healthcare is low. The
relatively low increase in mortality rates in these
regions is primarily due to the predominance of
the population under the working age and wor-
king age population.

Summing up, the factors that contribute the
most to excess mortality differ across regions.
Some regions have aging population and low ac-
cessibility of healthcare; in others, the death rates
increase because of these regions” industrial spe-
cialization and the standards of living or popu-
lation concentration. Policy-makers should take
into account these regional differences to develop
more efficient measures of fighting COVID-19.

Conclusions

The analysis showed that the demographic
consequences of the pandemic cannot be reduced
to the COVID-19 mortality statistics alone, which
accounted for only about 19% of the total num-
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ber of excess deaths. Moreover, in some regions,
mortality from the COVID-19 makes up only
1.5-1.8% of total excess mortality (e.g., Bashkor-
tostan and Tatarstan), while the increase in overall
mortality in these regions had the highest values
during the given period.

As for the territorial distribution of excess
mortality, it should be noted that the southern,
northern and eastern parts of Russia had less
deaths in comparison with the central parts and
border areas, which had higher mortality rates
and more uneven distribution of excess mortality.

Due to the intensity of the human flows be-
tween regions and population distribution pat-
terns within the regions, closeness of social
contacts turned out to be the key factor that de-
termined the spread of the infection. It was con-
firmed that the territories with a high level of
population concentration (urbanization, density)
and/or centers of active migration have had the
highest increase in the mortality rates since the
pandemic began.

At the same time, although the central and
border areas of Russia were an epicenter of the
novel coronavirus infection, all Russian regions
suffered from the negative demographic conse-
quences. Due to the low accessibility of health-
care and and scarcity of medical resources, Rus-
sian regions struggled to address the emergency.
In addition, the pandemic has put a strain on the
resources that the healthcare system previously
used to deal with patients with chronic diseases or
acute pain. This led to an increase in the number
of non-communicable diseases and subsequently
to a rise in the number of preventable deaths. At
the same time, some regions suffered from nega-
tive economic effects of the pandemic and a de-
cline in the living standards, which led to a high-
er level of stress and became an additional factor
contributing to an increase in overall mortality.

Our findings indicate that it is necessary to
develop a differentiated policy in the regions in
order to contain the novel coronavirus infection,
to monitor a whole range of social and econom-
ic indicators and to take into account the demo-
graphic structure of the population, which is also
a factor that influences excess mortality.

This methodological approach is based on
clustering regions by the level of excess mortality
in relation to the intensity of human flows.

Our findings can be used for developing reg-
ulatory instruments to reduce excess mortality
during the pandemic.
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