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Elevated mortality (compared with the West) and significant spatial differences in life expectancy are serious 

challenges facing Russia. The goals of improving Russians' health and increasing their life expectancy by 

reducing inequality in mortality between regions and settlements are closely intertwined with the goals of 

spatial development of Russia, aimed at reducing interregional differences in the quality of life. 

This paper presents an assessment of the scope and dynamics of changes in mortality differences between 

the ‘center’ and the ‘periphery’ in 67 regions of Russia, which are home to three-quarters of the country's 

population. The selected research period - 2003-2018 - is characterized by a steady increase in life 

expectancy at birth (LE) in Russia. Using unpublished data from Rosstat for cities, we estimated life 

expectancy at birth in 67 regional centers and in the rest of the regions (‘periphery’). Depending on the 

magnitude of the differences in LE and the dynamics, we identified 6 types of regions. For those regions with 

a LE gap between center and periphery larger than the average, the decomposition method was applied, 

which made it possible to determine the key age groups and causes of death responsible for such high 

differences. 

In 36 regions of Russia classified as types I-III, the center-peripheral gap exceeded the average Russian 

level, while only in six regions in 2003-18 was there a tendency towards a reduction in the size of this gap. 

The decomposition results showed that elevated mortality of males in the periphery is due to a higher 

mortality rate at working age from external causes of death, especially from traffic accidents, homicides and 

suicides, as well as from ‘alcoholic’ causes of death; females in the periphery suffer from higher mortality 

rate at older ages from chronic non-communicable diseases. 

Despite the seemingly ‘objective’ nature of the mortality differences between the center and the periphery 

(the advantage of the former being due to the socio-demographic characteristics of its residents and the 

educational structure of the population, as well as to selective migration), the positive experience of other 

countries shows that effective public health policies can substantially reduce the degree of spatial inequality 

in mortality even if significant heterogeneity in the level of socio-economic development remains.  
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INTRODUCTION 

The administrative centers of Russia's regions, concentrating a significant part of the country's 

human, institutional, financial and political capital, are strikingly different in terms of the level of 

economic and social development from the surrounding territories (Leksin 2009).  
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The period after the collapse of the USSR is characterized by an increase in spatial 

polarization between the "center", both at the level of the entire country, represented by the 

Moscow metropolitan region, and at the level of the subjects of the federation, represented by the 

regional capitals, and a vast "periphery", both external (poorly developed areas of the North, 

Siberia and the Far East) and "internal", defined in each region according to its position in relation 

to the "center"1 (Nefedova, Treyvish 2020). Spatial polarization affects various aspects of life of 

the population of Russia. One of the most important, in our opinion, is the issue of spatial 

inequality of Russian mortality. Not without reason has it been noted that it is precisely the 

differentiation of population groups in terms of mortality that so accurately characterizes the level 

of socio-economic inequality in a society (Sen 1998). 

The study of geographical differences in mortality in Russia has always been the focus of 

attention of domestic demographers, geographers and social hygienists (Novoselsky 1911; 1916). 

In the 1970s and 1980s, based on data collected around the time of the census, it was shown that 

life expectancy decreases as one moves across Russia from south to north and from west to east 

(Andreev 1979; Shkolnikov 1987). The lowest mortality rates were observed in the North 

Caucasus, in the Chernozem zone and in certain regions of the Volga region, and the highest in 

the North of European Russia, Eastern Siberia and the Far East. This pattern has been called the 

“southwest/northeast mortality gradient”. Moreover, this phenomenon has turned out to be 

strikingly stable, despite significant fluctuations in mortality in Russia from the mid-1980s to the 

early 2000s (Vasin, Costello 1997). 

The current stage of sustainable growth in life expectancy, the beginning of which is 

usually attributed to 2003-2005 (Vishnevsky, Shchur 2019), includes all regions of the country, 

(Timonin et al. 2017; Zakharov 2017) thus posing a logical question: is the period of growth in 

life expectancy accompanied by a reduction in interregional inequality in mortality? Responding 

to this question, Timonin et al. found that interregional variance, one of the quantities making it 

possible to quantify spatial differences in life expectancy, has remained virtually unchanged since 

2005. However, the decomposition of changes in this measure of inequality by age shows that, in 

terms of mortality in childhood and working age, Russian regions are converging, while for older 

ages, on the contrary, there is a pattern of divergence, primarily due to a more rapid decline in 

mortality among the elderly population in Moscow and St. Petersburg (Timonin et al. 2017). 

The special, privileged position of Moscow and St. Petersburg on the “mortality map” of 

Russia was first identified in the late 1990s and continued to grow throughout the 2000s (Andreev, 

Kvasha, Kharkov 2006; Papanova, Shkolnikov Timonin 2019). Probably, an important role in this 

was played by the increasing political and economic role of Moscow and, to a lesser extent, of 

St. Petersburg starting in the early 2000s. The consequences of this role include, among other 

things, a significant migration inflow to these centers and their regions, an overconcentration of 

human capital in them, and a higher standard of living, including greater spending on health care 

– all factors directly affecting life expectancy (Marmot 2005). At the same time, due to limited 

data, the study of geographic inequality in mortality in Russia until very recently concerned only 

                                                 

1 Here and further in the text, "centers" will mean the administrative centers of the constituent entities of the Russian 

Federation, and "periphery" - the rest of the territory of the constituent entities. 
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the highest level of the administrative-territorial division. As a consequence, much of the center-

peripheral differences in mortality rates remained hidden from researchers (Timonin et al. 2020). 

Having access to data on the distribution of deaths by sex, age and cause of death in 

regional centers other than just Moscow and St. Petersburg made it possible for us to estimate life 

expectancy at birth for nearly all capitals of Russia’s oblasts, territories and republics, as well as 

to calculate some other indicators characterizing the epidemiological patterns of mortality in them. 

The aim of the study is to assess changing trends in life expectancy of the population of 

regional centers and the other parts of Russian regions (the periphery) in the context of a 

nationwide decline in mortality rates observed since 2004. How great is the advantage of regional 

capitals in life expectancy over “their regions”? How has it changed over the past 15 years? 

How do regions differ in the magnitude and direction of changes in the center-peripheral inequality 

in mortality? In what age groups and from what causes of death does mortality make the greatest 

contribution to the differentiation of life expectancy between regional centers and the rest of the 

territory of the regions? In this study, we have tried to answer these and some other questions. 

DATA AND METHODS 

The Federal State Statistics Service of Russia (Rosstat) does not publish estimates of life 

expectancy for Russian cities other than Moscow, Saint Petersburg and - since 2015 - Sevastopol. 

However, Rosstat develops tables with the distribution of deaths by sex, age and cause of death 

for all Russian cities with a resident population of over 100 thousand people, and also estimates 

the average annual population by sex and one-year age groups. Based on these data, abridged 

(up to age 85+) life tables were constructed separately for men and women, and estimates of life 

expectancy at birth (е0) for 2003-2018 were obtained for 67 Russian regional capitals. 

In addition to Moscow, St. Petersburg and the Moscow and Leningrad regions, as well as 

the Republic of Crimea and Sevastopol, our study excluded regions whose capitals in 2003 were 

cities with a population of less than 100 thousand people (Chukotka and the Yamalo-Nenets 

Autonomous Okrug, the Magadan Region, Jewish Autonomous Region and the Altai Republic)2. 

Also excluded were 6 republics of the North Caucasus Federal District for which there are 

reasonable concerns regarding the quality of demographic data, primarily estimates of the resident 

population and the completeness of death registration (Andreev 2012; Mkrtchyan 2012). 

Nevertheless, in the regions covered by the study, in 2018 there lived almost 110 million people, 

or about ¾ of the total population of the country. 

Data on the number and age of deaths, as well as on the average annual population for 

67 regions whose centers are the selected cities, were taken from the Russian Fertility and 

Mortality Database of the Russian School of Economics (RusFMD) (Russian School of Economics 

2019). By subtracting one dataset (by city) from another (by region), the corresponding estimates 

                                                 

2 Exceptions are the Khanty-Mansi Autonomous Okrug (where Surgut was chosen as the "center", and not the 

formal capital, Khanty-Mansiysk) and NAO (the Nenets Autonomous Okrug), in this study considered together with 

the Arkhangelsk region. 



Shchur, Timonin. Center-peripheral differences in life expectancy in Russia: a regional analysis 

 

66 WWW.DEMREVIEW.HSE.RU 

 

of the number of deaths were obtained for 67 regions without their centers; for new units - regions 

without centers (periphery) - we also calculated the values of е0. 

Depending on the 2011-2018 average size of the gap in е0 between the regional center and 

the rest of the region, all regions were divided into two types: regions in which the gap between 

centers was higher than the average for all regions (types I-III), and those in which it was lower 

(types IV-VI). Next, we analyzed the dynamics of the gap for 2003-2018. In accordance with these, 

each region was assigned to one of three types: regions where there was a tendency towards an 

increase in the center's advantage (that is, there was a divergence in е0 between the center and the 

rest of the region); regions where the gap remained approximately at the same level (no statistically 

significant trend was observed) and regions where the gap was decreasing (i.e. convergence took 

place). Thus, the combination of these two characteristics allowed us to identify 6 types of regions 

(Appendix table). 

For the first three types of regions (with a gap above the average for the entire sample), 

we applied the decomposition method (Andreev 1982) at one time point (in 2018) to identify which 

age groups and causes of death determine the center's advantage over the periphery in life 

expectancy at birth. For the first three types of regions, standardized mortality rates were also 

calculated according to the 1976 European population standard for the main classes and groups of 

causes of death separately in regional centers and beyond. 

ON THE TEMPORAL COMPARABILITY OF ESTIMATES OF THE POPULATION 

SIZE WITHIN REGIONS 

There are two main sources of information on the size and age-sex structure of the population in 

Russia: population censuses, which are the main source of data, and vital  statistics (registration of 

demographic events such as births, deaths, change of permanent residence, i.e. migration, etc.) 

to estimate the size and composition of the population in the intercensal period. Overestimation of 

the population in some territories and underestimation in others in the intercensal period occurs 

mainly due to the migration component. Overestimation or underestimation of the official 

population size, including at certain ages, entails a distortion in the value of life expectancy due to 

the unreliability of the denominator used to calculate the age-specific mortality rates. 

The share of the population living in the centers of the regions in the entire population 

increased throughout the study period (Figure A1 of the Appendix). The sharp jump in the share 

of the population between 2010 and 2011, associated with the traditional adjustment of the 

population size carried out according to the results of the 2010 All-Russian Population Census, 

stands out strongly. This means that the actual population size in most regional centers turned out 

to be higher than estimated (mainly due to underreporting of migration), while in other settlements, 

on the contrary, it was lower than estimated (Rosstat 2012). Since the previous population census 

in Russia took place in 2002, on the eve of the period under consideration, with each subsequent 

year the accumulated error in estimating the population size only increased, reaching a maximum 

in 2010. 

By retrospective extrapolation of the linear trend of growth in the share of centers in  

2011-2018, we obtained estimates of the population size in the centers and in the rest of the regions 
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for 2003-2010, adjusted for the results of the 2010 census3. It will be shown below what effect the 

undercounting of the population in the centers and, accordingly, overcounting in the rest of the 

regions had on the magnitude and dynamics of the gap in е0 between them. 

TYPOLOGY OF RUSSIAN REGIONS DEPENDING ON THE SCOPE AND 

DYNAMICS OF THE CENTER-PERIPHERAL GAP IN LIFE EXPECTANCY 

In 2003-2018 life expectancy at birth in regional centers exceeded the corresponding indicator in 

other settlements by 1.8-2.8 years, depending on the calendar year (Figure 1). The fastest growing 

gap in е0 between the center and the periphery was recorded in 2004-2005, when it increased by 

0.7 years. It was during this period, as Timonin et al. (2017) showed, that the level of interregional 

inequality in mortality in Russia was at its highest since the 1970s. It can be assumed that the 

regional centers were at the forefront of the decline in the mortality rate in Russia in the 2000s, 

since the transition to a steady growth of е0 in them began in 2003, whereas in the rest of the 

settlements this did not happen earlier than 2006. 

 

Figure 1. Life expectancy (е0) at birth in regional centers and other settlements of regions 

(left scale) and the corresponding gap in е0 between them (right scale), in years, 2003-2018 

                                                 

3 Officially, Rosstat makes a retrospective recalculation of the population size only at the level of regions of the 

Russian Federation. 
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Figure 2. Life expectancy at birth in the centers and at the periphery and the magnitude of 

the gap between them (right scale) by types of regions, in years, 2003-2018 

In 2007-2010 the gap remained at about the same level according to data unadjusted for 

the census, but according to adjusted data continued to widen until 2011, with the difference 
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reaching 0.4 years for 2010. After 2011, life expectancy outside the regional centers began to grow 

rapidly, resulting in a trend towards convergence (the gap in е0 narrowed from 2.8 years in 2011 

to 2.2 in 2017) which, however, was interrupted in 2018. Thus, the period under consideration can 

be divided into two stages: the first is an increase in the advantage of the centers in life expectancy 

in 2003-2011, followed by the second stage, a decrease in the differences in е0 between them and 

the rest of the settlements. 

However, analysis for individual regions showed a significant degree of heterogeneity in 

the level and dynamics of changes in the gap in life expectancy between the centers and the 

periphery. Based on these two parameters (the size of the gap and its dynamics), we have identified 

6 types of regions (the composition of each selected type is presented in the Appendix table). 

In 22 regions, the center’s lead over the rest of the region in 2003-2018 increased significantly, 

albeit from different initial levels, while in 17 regions, on the contrary, the gap narrowed, and in 

the remaining 28 regions there was no clear trend. 

Figure 2 for each type of region (I-VI) shows the values of е0 in the centers and at the 

periphery and the gap between them, and all the graphs show the life expectancy curve for Russia 

as a whole (“all types of regions”)4. 

As can be seen from Figure 2, the growth in life expectancy in 2003-2018 took place in all 

types of regions, both in their centers and on the periphery. In types I and IV of the regions (large 

and small gap; divergence), the growth rates of е0 in the centers outstripped those in the periphery. 

Type I, with a significant and growing center-peripheral gap, includes the Baikal macroregion 

(Irkutsk Oblast, the Republic of Buryatia and the Trans-Baikal Territory), as well as the 

Republics of Tuva and Yakutia, which form a single megacluster in the east of the country; the 

Sakhalin Region in the Far East, as well as regions along the Trans-Siberian Railway - Sverdlovsk, 

Tyumen (without districts), Omsk and Novosibirsk regions. In the west of the country, this type is 

represented by the Arkhangelsk, Kursk and Rostov regions, and the Republics of Komi and 

Mari El (Figure 3). Life expectancy in this type of region is lower than the national average, 

primarily due to the high mortality rate in the periphery5. 

In type IV regions, on the contrary, are observed the highest values of life expectancy 

(Figure 4). Belgorod, Voronezh, Volgograd, Astrakhan and Murmansk regions and the 

Republics of Tatarstan and Bashkiria belong to this type. All these regions, except for Murmansk 

region, are characterized by a low mortality rate in the centers with a relatively favorable, in 

general, state of affairs in the periphery. Nevertheless, they clearly show a tendency for the 

periphery to lag behind the centers in terms of life expectancy. 

Regions of type II, with a significant center-peripheral gap but without a statistically 

significant trend towards divergence or convergence, geographically "complement" regions of 

type I, being concentrated in the Far East (Primorsky, Khabarovsk Territories, Amur Region), 

                                                 

4 Hereinafter, we are talking about Russia as a part of the 67 studied regions (excluding the capital regions and the 

republics of the North Caucasus). 
5 The exception is the Rostov region, where a large center-peripheral gap is a consequence primarily of the low 

mortality rate in Rostov-on-Don (one of the lowest among regional capitals), together with a state of affairs on the 

periphery which, while on the whole mediocre, is far from the worst. 
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in Siberia (Krasnoyarsk Territory, Republic of Khakassia, Kemerovo and Tomsk regions), in the 

Ural (Republic of Udmurtia, Kurgan, Orenburg and Chelyabinsk regions) and Volgo-Vyatka 

(Chuvashia, Kirov region in its eastern part) economic regions, in the north of European Russia 

(the Republic of Karelia) and in the center of the country, Vladimir region. Like the first, 

the second type too is characterized by a high mortality rate in the periphery, and the е0 curves for 

the two types on the graph (Figure 4) are almost identical and lie below the average Russian level. 

The main difference between the two types is the slower growth rates of е0 in the centers of type 

II regions compared to type I, which predetermined the difference between them in the trajectory 

of the center-peripheral discontinuity. 

 

Figure 3. Types of regions depending on the size of the gap in life expectancy between the 

regional capital and the rest of the settlements and the dynamics of the gap, on average, 

2003-2018 

The smallest type, both in composition (6 regions) and in terms of population (6.4 million 

people), is the third. It is formed by a compact cluster in the north-west of the European part of the 

country (Pskov, Novgorod, Tver, Smolensk Regions), with the Perm and Kamchatka Territories 

also included in it. This type is characterized by the lowest е0 values both in the center and at the 

periphery. Nevertheless, having shown a significant reduction in the center-peripheral gap in life 

expectancy, type III also showed the highest rate of decline in mortality in 2003-2018 among all 

types of regions (Figure 4). So, while in 2003 its lag behind type I regions and Russia as a whole 

was 1.3 and 2.4 years, in 2018 it decreased to 0.2 and 1.3 years, respectively.  

The fifth (small gap; no trend) and sixth (small gap; convergence) types are represented for 

the most part by regions belonging to Central Russia – the Chernozem, Central, North Caucasian 

and Volga economic regions, the west of the Volga-Vyatka region (Nizhny Novgorod region, 

Mordovia). From the Asian part of the country, only two regions belong to it: the Altai Territory 
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and the Khanty-Mansi Autonomous Okrug. Starting from 2010, the е0 curves for these two types 

merge and lie above the average Russian values, while the growth rates of е0 in type VI, which is 

characterized by convergence, in 2003-2018 were higher than in type V, and were inferior only to 

type III, in which center-peripheral convergence was also observed during the indicated period, 

but with a higher initial level of center-peripheral inequality. 

 

Figure 4. Life expectancy at birth depending on the type of regions, in years, 2003-2018 

Inequality in the mortality rate between the types of regions, expressed in terms of the value 

of the standard deviation, decreased in 2006-2014, but in recent years the convergence has 

practically stopped. The distance between the top three curves on the graph (Figure 4), uniting the 

regions with a low gap in е0, and the three bottom curves, reflecting the regions where, on the 

contrary, it is high, since 2015 has been about 2 years. This, in turn, is equivalent to the total 

increase in е0 in Russia over 5 calendar years6. At the same time, the range of inequality in е0 at 

the periphery between all six types of regions is significantly higher than between their centers: in 

2018, 3.2 and 1.9 years, respectively. Such a situation is to be expected, given that the capitals of 

the regions are a more homogeneous group of entities, including only cities with a population of 

over 100 thousand people, while the “periphery”, at least in terms of the settlement structure, is 

highly differentiated depending on the specific region. Thus, interregional inequality in mortality 

in Russia, including its “southwestern/northeastern gradient”, is determined, for the most part, 

by inequality in mortality on the “periphery” of Russian regions, and not in their centers. 

                                                 

6 The average annual growth rate of е0 in Russia at the current stage of mortality reduction fluctuates at the level of 

0.4-0.5 years (depending on the year of the beginning of the stage). 
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So, the value of the gap in е0 between the center and the rest of the region is determined 

almost entirely by the mortality rate at the periphery, while the direction of change in the gap 

depends on the dynamics of е0 both in the center and at the periphery. In regions where the gap in 

е0 is decreasing, this is primarily due to the catching up rate of decrease in the mortality rate outside 

the center. In contrast, the regions characterized by divergence in the mortality rate between the 

center and the periphery are distinguished by higher values and growth rates of е0 in the capitals. 

In addition, in the IV-VI types of regions, where the center-peripheral gap is lower than the 

national average, the е0 values are higher and, conversely, in the I-III types, the е0 values are lower 

than the national average and the gap is higher. At the same time, the fastest growth in life 

expectancy in 2003-2018 at the level of the entire region (without dividing into center and 

periphery) was shown by types III and VI, where there was a convergence in mortality rates 

between the center and the periphery. 

REGIONS OF RUSSIA WITH A HIGH LEVEL OF CENTER-PERIPHERAL 

DIFFERENCES IN LIFE EXPECTANCY: THE ROLE OF AGE AND CAUSES OF 

DEATH 

Reducing the life expectancy lag of regions’ periphery from their centers would benefit the 

harmonious spatial development of the country and should be one of the main priorities of the 

public health system: all residents of Russia, regardless of their place of residence, are guaranteed 

the “right to health”. 

The problem of center-peripheral inequality in the mortality rate in Russia is especially 

acute in the first three types of regions (Appendix table). In 2003-2018, of the 36 regions of the 

Russian Federation where the gap in е0 between the center and the rest of the region exceeded the 

average Russian level, only 6 showed a tendency to its reduction. In 2018, life expectancy at birth 

for men in the centers of these regions was 3.3 years higher than in other localities, for women - 

2.7 years higher (Figure 5). Decomposing the center-periphery gap in mortality by age group and 

cause of death will help to identify the key "problem points" responsible for the periphery’s lag in 

life expectancy. 

As shown in Figure 5, the lag of men in е0 in the periphery is a consequence of their higher 

mortality from external causes at younger (15-39 years old) and middle (40-54 years old) working 

ages, as well as, to a lesser extent, of the higher mortality rate from diseases of the circulatory 

system, primarily from ischemic heart disease and CVD, in middle (40-64 years old) and elderly 

(65 years and older) ages. 
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Figure 5. Contribution of age groups and causes of death to differences in life expectancy at 

birth between regional centers (1) and the periphery (2) for men and women, 2018 

The lower mortality rate from diseases of the circulatory system in middle and old ages in 

regional centers explains about half of their advantage over other settlements in the life expectancy 

of women. Like the male population, the female population outside the regional capitals is 

characterized by a more pronounced "excess mortality bump" from external causes of death and 

other diseases (infections, diseases of the respiratory and digestive systems) at a relatively young 

age (25-44 years). “Rejuvenation” of mortality from such causes of death as tuberculosis, HIV 

infection, pneumonia, cirrhosis (including alcoholic) and cardiomyopathy (including alcoholic 

etiology) may, according to Ivanova et al., speak of “a marginalization of society, a decline in the 

“quality” of the population, an expanding class of persons who are poorly socially adapted and 

maladapted” (Ivanova, Mikhailov, Semenova 2009: 41). 

It is noteworthy that the registered mortality from neoplasms in the centers of the regions 

is lower than in the rest of their territory at young and middle ages, but higher in old age, and the 

older the age group, the higher the mortality gap not in favor of the centers. In our opinion, which 

coincides with the position of our colleagues (Danilova 2015; Papanova, Shkolnikov, Timonin 

2019), this fact not only does not mean a more favorable situation regarding the level of 

oncological mortality in the periphery, but, on the contrary, may indicate a lack of both pre- and 

post-mortem cancer diagnosis in older persons far from major cities. 

The table shows the ratio of standardized mortality rates (SMRs) in the center and in the 

periphery from individual classes and causes of death for 36 regions distinguished by a significant 

center-peripheral gap in е0. Women living in regional centers, as the population with the lowest 

mortality rate, were selected as the “reference group”. 
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Table. Ratios of standardized mortality rates, 2018 

Cause of death 

Women of the 

periphery to 

women of the 

center 

Men of the center 

to women of the 

center 

Men of the 

periphery to 

women of the 

center 

Men of the 

periphery to men 

of the center 

 

Some infectious and parasitic 

diseases 
1.24 2.61 2.73 1.05 

Malignant neoplasms (MN) 0.93 2.01 1.93 0.96 

MN of the digestive system 0.91 2.14 1.92 0.89 

MN of the respiratory 

system 
1.01 6.81 7.82 1.15 

MN of the genital and 

urinary organs 
1.06 1.74 1.52 0.88 

Other MN 0.86 1.06 0.95 0.89 

Diseases of the nervous 

system 
1.18 1.40 1.72 1.23 

Diseases of the circulatory 

system (CVD) 
1.10 1.94 2.16 1.11 

Ischemic heart disease 1.04 2.10 2.20 1.05 

Cerebrovascular diseases  1.02 1.60 1.67 1.04 

Other CVD 1.54 2.18 3.24 1.48 

Diseases of the respiratory 

system 
1.21 3.74 4.75 1.27 

Diseases of the digestive 

system 
1.23 1.87 2.19 1.17 

Senility 4.24 0.91 4.35 4.81 

Unknown causes 1.05 3.74 3.63 0.97 

External causes 1.52 4.17 6.19 1.49 

Traffic accidents 1.92 2.94 6.14 2.09 

Suicide  2.09 5.59 12.42 2.22 

Homicide 1.91 3.60 6.63 1.84 

Harm with undetermined 

intent 
1.06 4.17 4.44 1.06 

Other accidents 1.69 4.32 6.52 1.51 

Other diseases 1.26 1.26 1.35 1.07 

All causes of death 1.19 2.07 2.41 1.17 

The largest gaps in SMR were from external causes of death: the mortality rate from them 

in the periphery in 2018 was 1.5 times higher than in the centers for both men and women. 

The mortality rate from traffic accidents in men was 2.1 times higher outside the regional centers, 

from homicides - 84% higher, and from suicides - 2.2 times higher than in the capitals of the 

regions, while mortality from suicides of men in the periphery was almost 12.5 times higher than 

the corresponding indicator for women in the centers. 

There are also "other diseases of the circulatory system (CVD)", the SMR from which is 

higher outside the regional centers than in the centers, by 48 and 54% for men and women, 

respectively. Differences in mortality from other CVD are primarily due to differences in mortality 

from cardiomyopathy of explicit and implicit alcoholic etiology (Ivanova, Semenova, Dubrovina 

2004). In addition, outside the regional capitals, the mortality rate from "senility" is 4-5 times 

higher than in the centers, which is usually attributed to the so-called "garbage causes of death", 

when the real cause of death has not been established (Ivanova et al. 2013). The abuse of "senility" 

as a cause of death also indirectly testifies to the low quality of pre- and post-mortem diagnosing 

of diseases in the elderly population (over 80 years old).  
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WHAT MIGHT DETERMINE THE SPATIAL DIFFERENCES IN MORTALITY 

RATES? 

The current stage of sustainable growth in life expectancy in Russia has embraced not only the 

centers of the regions, but also their periphery. However, the rate of decrease in the mortality rate 

in the centers and other settlements, as well as the size of the gap in е0 between them at the time of 

the start of the study, differ significantly across the regions. As a result, while in some regions the 

growth in life expectancy was accompanied by convergence in the mortality rate between the 

center and the rest, in others the advantage of the centers only increased. 

Differences in mortality rates depend both on conditions at the macro level, or the “context” 

of the territory (in other words, the “environmental effect”), and on differences at the micro level, 

in the socio-demographic characteristics of specific inhabitants (Cummins et al. 2007). If the 

“environmental effect” affects the entire population of a territory, then individual characteristics 

may not be directly related to the place of residence, but the unevenness in their distribution 

between inhabitants of different territories will certainly affect the aggregate mortality rates in 

them. 

The most important socio-demographic characteristics that affect human life expectancy 

include education level, income level, professional status, marital status, ethnicity, religion, etc. 

(Marmot, Shipley, Rose 1984; Valkonen 1992; Mackenbach et al. 2003 ; Von Gaudecker, Scholz 

2007). All of them to one degree or another determine the lifestyle and behavior of an individual 

in relation to his health and exposure to risk factors: smoking, alcohol and drug abuse, unhealthy 

diet, low physical activity, hypertension, etc. 

The environmental effects include spatial differences in socio-economic, political and 

environmental conditions, in access to infrastructure (primarily to the health care system, including 

emergency medical care), and in the quality of housing (Diez-Roux 2002). However, the 

contextual effect is usually reflected in many individual characteristics. Thus, the level of 

household income is higher where there are highly paid jobs; the educational and professional 

composition of the population and the direction of migration flows also depend on the level of 

development of the local economy. 

Thus, a higher level of socio-economic development or other factors attractive for 

migration and residence (climate, a well-developed infrastructure, including leisure and education) 

form a healthier population with a higher life expectancy. Conversely, in regions with unfavorable 

social and economic conditions, a culture of anomie can emerge, contributing to the spread of 

unhealthy lifestyles and high mortality rates (Shaw, Dorling, Mitchell 2002). 

IN RUSSIA, THE MIGRATION FLOW IS DIRECTED FROM THE PERIPHERY OF 

THE REGIONS TO THEIR CENTERS 

Despite the depopulation that affected most of the country from 2000 to 2010, many regional 

capitals not only preserved, but even increased their population. As a result, in 2003-2018 the 

proportion of the population living in regional centers in the total population steadily increased 

(Figure A1 of the Appendix). This is partly due to the more favorable ratio of deaths and births in 
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the centers due to the younger age structure in them, but the main source of growth in such cities 

is the influx of migrants, both foreign and domestic. Moreover, the main suppliers of internal 

migrants to regional centers are, as a rule, other settlements of the same region (Karachurina, 

Mkrtchyan 2016). 

Migration flows directed from the periphery of the regions to their centers not only 

contribute to the concentration of the population in a limited number of cities and the 

“desertification” of the periphery, but also lead to the “deterioration” of the structure of the 

population in terms of health in territories losing population. According to the “healthy migrant” 

theory, migration is associated with positive selection for health, that is, the mortality rate among 

migrants is lower than among the receiving population, as well as among the sending population 

(Razum, Zeeb, Rohrmann 2000). 

Therefore, it can be assumed that the dynamics of the center's share in the region's 

population will be directly related to the direction and rate of change in the center-peripheral gap 

in е0. Thus, the highest increase (over 7 percentage points) in the share of the center in the 

population of the entire region between 2003 and 2018 was noted in Tyumen, Kirov and Sakhalin 

regions, in Yakutia, Karelia, Buryatia and the Krasnoyarsk Territory – regions which are 

characterized by a significant center-peripheral gap in е0. In general, the size of the increase in the 

share of centers in the population of the regions between 2003 and 2018 explains about 40% of 

the variance in the size of the gap in е0 between the centers and other settlements in 2018 (Figure 

A2 of the Appendix). 

Since most universities are located in regional centers, educational migration (relocation 

of school and college graduates in order to obtain higher education) is an important component of 

the center-peripheral migration flows in Russia. At the same time, educational migration makes a 

significant contribution to increasing the quality of human capital (the share of people with higher 

education in the population) in the centers at the expense of the periphery. 

THE SHARE OF THE POPULATION WITH HIGHER EDUCATION IN THE 

CAPITALS OF RUSSIAN REGIONS IS TWICE AS HIGH AS OUTSIDE OF THEM 

In the USSR, and then in Russia, the life expectancy of men and women with higher education 

significantly exceeded the corresponding indicators for less educated groups of the population 

(Pyankova, Fattakhov 2017). Moreover, the differentiation of е30
7

 by level of education grew 

constantly from estimates for 1979 to estimates for 2015, mainly due to an increase in the gap in 

life expectancy of the population with higher education (Kharkova, Nikitina, Andreev 2017). 

People with higher education are more likely to practice self-preserving behavior 

(as opposed to risky ones) and also have better skills of social adaptation, especially during crises 

(Shchur 2019). The burden of death from injuries and so-called alcohol-related causes of death is 

much less pronounced among Russians with higher education (Shkolnikov et al. 2006). 

Our analysis of the differences in the mortality rate between regional centers and other settlements 

                                                 

7 Life expectancy at the age of 30 (as a rule, a person’s level of education rarely changes after age 30). 
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showed that in the latter it is higher in young and middle working ages from external causes of 

death and some diseases, which indicate a low social adaptation of the deceased. 

The 2010 census showed that in all surveyed regions, the share of the population with a 

tertiary level of education was higher in the regional center (Rosstat 2012). Thus, the share of the 

population with higher education in the centers, on average for 67 regions, is 31.6%, while outside 

the centers it is 16.5% - a nearly twofold advantage of regional capitals. Taking into account the 

observed differentiation of longevity by educational groups in Russia, it is fair to assume that the 

gap in е0 between the centers and the periphery is largely due to differences in the educational 

structure of their population. 

LIMITATION OF THE WORK 

Although some observations made by us regarding the reasons for the presence of a center-

peripheral gap in life expectancy within the regions of Russia may be applicable to the analysis of 

interregional differences in the magnitude and direction of changes in the center-peripheral gap, 

our work does not contain a detailed analysis of socio-economic and/or physical and geographical 

determinants of interregional diversity and the spatial picture of the different types of regions we 

have identified. 

CONCLUSION 

During the study period (2003-2018), in the overwhelming majority of regions of Russia life 

expectancy at birth in regional centers was higher than in other settlements. At the same time, 

in 2003-2011 there was a trend towards an increase in the advantage of centers which was replaced 

in 2012 by a trend towards convergence in the mortality rate. However, it will be possible to say 

for sure that life expectancy indicators in the centers and on the periphery of Russian regions are 

converging only after the next population census. Although in 2011 the principle of registering 

migration in Russia was changed, leading to a significant increase in the number of registered 

migrants coming to the attention of domestic statistics, we cannot completely exclude the 

possibility that the 2021 census, like the 2010 census, will show an overestimation of the current 

population in the "periphery" and an underestimation in the "centers". In this case, the actual gap 

in е0 between the regional centers and other settlements will be higher than the calculated one. 

The magnitude of the gap in е0 between the center and the rest of the region largely depends 

on the mortality rate at the periphery, while the direction of change in the gap depends on the 

dynamics of е0 both in the center and at the periphery. In regions where the gap in е0 is decreasing, 

this is primarily due to the catching up rate of the decrease in mortality outside the center. 

In contrast, the regions which are characterized by divergence in the mortality rate between the 

center and the periphery are distinguished by higher values and growth rates of е0 in the capitals. 

In addition, in the IV-VI types of regions, where the center-peripheral gap is lower than the 

national average, the е0 values are higher and, conversely, in the I-III types they are lower than the 

national average and the gap is higher. At the same time, the fastest growth in life expectancy in 

2003-2018 at the level of the entire region (without dividing into the center and the periphery) was 
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in type III and VI regions, where there was a convergence in mortality rates between the center 

and the periphery.  

The gap in е0 for men, as well as the change in this indicator over time, is mainly determined 

by the difference in mortality rates at young and middle (25-54 years) ages. Differentiation in 

mortality rates of women in this age group between the centers and the periphery is also important, 

but somewhat less than for men. Among the causes of death that determine the lag of the periphery 

from the centers in this age group are, above all, external causes of death, but also include diseases 

such as cardiomyopathy, tuberculosis, cirrhosis and some others indicating a rather marginal 

lifestyle of the deceased and their dropping out of society. It seems that, due to the more favorable 

educational structure, as well as the selective effect of migration, the share of the “marginal” 

population in the regional centers is lower than in the periphery. Thus, the differences in the 

mortality rate at young and middle ages between the centers and other settlements can be explained 

by the differences in the socio-demographic characteristics of their inhabitants. At the same time, 

the lower mortality rate of older people from chronic diseases in the centers is a consequence of 

the more developed healthcare system in them. 

If geographical differences in mortality rates are primarily due to socio-economic 

differentiation of space, can full convergence be achieved only through measures affecting the 

development of the healthcare system and/or other public health initiatives? In other words, is it 

possible to eradicate the center-peripheral gap in е0 in Russia while maintaining spatial inequality 

in the level of socio-economic development? Taking Germany as an example, we see how effective 

public health policies aimed at smoothing spatial differences in mortality rates have minimized the 

gap in mortality rates between the “old” and “new” federal states, even if a tangible heterogeneity 

of socio-economic conditions persists (van Raalte et al. 2020). 
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APPENDIX 

Table. Types of regions (I – VI) depending on the size of the gap in е0 and the dynamics of 

its change in 2003-2018 

No. Type Population, 

millions, 

2018 

Gap in 

е0, 2018  

(in years) 

Number of 

regions 

Composition  

(regions) 

Coefficient of 

regression* 

P-value 

I. Large gap, 

divergence 

24.79 3.6 15 

Arkhangelsk, Buryatia, 

Zabaikalsky, Irkutsk, Komi, 

Kursk, Mari El, Novosibirsk, 

Omsk, Rostov, Sakhalin, 

Sverdlovsk, Tuva, Tyumen, 

Yakutia 

0.09 

(0.07;0.11) 
0.00 

II. Large gap, no 

clear trend 

23.50 3.4 5 

Amur, Vladimir, Karelia, 

Kemerovo, Kirov, 

Krasnoyarsk, Kurgan, 

Orenburg, Primorsky, Tomsk, 

Udmurtia, Khabarovsk, 

Khakassia, Chelyabinsk, 

Chuvashia 

0.00 

(-0.03;0.04) 
0.81 

III. Large gap, 

convergence 
6.39 3.2 6 

Kamchatsky, Novgorod, Perm, 

Pskov, Smolensk, Tverskaya 
-0.14 

(-0.18;-0.10) 
0.00 

IV. Small gap, 

divergence 
16.11 2.0 7 

Astrakhan, Bashkiria, 

Belgorod, Volgograd, 

Voronezh, Murmansk, 

Tatarstan 

0.14 

(0.10;0.18) 
0.00 

V. Small gap, no 

clear trend 

19.65 1.3 13 

Adygea, Altai, Vologda, 

Kalmykia, Kostroma, Lipetsk, 

Mordovia, Samara, Saratov, 

Stavropol, Tula, Ulyanovsk, 

Khanty-Mansi Autonomous 

Okrug 

0.00 

(-0.03;0.03) 

0.96 

 

VI. Small gap, 

convergence 

18.54 0.4 11 

Bryansk, Ivanovo, 

Kaliningrad, Kaluga, 

Krasnodar, Nizhny Novgorod, 

Oryol, Penza, Ryazan, 

Tambov, Yaroslavl 

-0.08 

(-0.19;-0.05) 
0.00 

 
All regions 

109.00 2.3 67 
 0.01 

(-0.01;0.03) 
0.25 

* - The 95% confidence interval is indicated in parentheses; statistically significant coefficients are 

highlighted in bold. 
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Figure A1. The share of the population in the Russian regions living in the regional center, 

%, 2003-2018 

 

Figure A2. Impact of the increase in the share of the center in the population of the region 

between 2003 and 2018 on the size of the gap in e0 between the center and other settlements 

in 2018 

 


