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The article contains results of the research on a correlation between social and economic determinants and life expec-

tancy of the RF population. The research is quite relevant at present as it is consistent with the goals set within the demo-
graphic policy in the RF, including searching for efficient tools aimed at solving tasks set in it and achieving its targets. Our 
research goal was to examine social and economic determinants and potential for a growth in life expectancy of the RF 
population taking into account regional differentiation.  

We analyzed world experience in examining effects produced by social and economic factors on life expectancy. Correlation-
regression analysis allowed us to detect that economic parameters, lifestyle-related ones, and parameters reflecting education and 
home comforts were the most significant modifiers (R2=0.06–0.43). We showed that aggregated changes in these parameters equal 
to 10.0 % could result in 460.5 days increase in life expectancy (1.3 years longer). The greatest contribution was made by popula-
tion employment/unemployment taking into account their education (115.29 days); home comforts available in housing (86.9 days); 
economic parameters (74.09 days); psychosocial stress (54.58 days); alcohol drinks sales (49.57 days); basic food products con-
sumption (46.23 days). These data are fully consistent with the already known results obtained by domestic and foreign researchers 
in the field and efficiently complement them. Our research results indicate that the current social policy that is being implemented in 
the RF is quite relevant as it is aimed at reducing social and economic inequality and eliminating a social gradient as regards 
health of various population groups. We are also sure it is necessary to perform further research in the sphere. 

Key words: life expectancy, social and economic factors, social gradient, demographic policy, population, life quality, 
morbidity, mortality, factor analysis, cluster analysis. 
 

 
Nowadays in the Russian Federation life 

expectancy at birth (LEB) amounts to 72.6 years 
(2017); it is equal to 67.51 among males; and 
to 77.64, among females. This gender-related 
discrepancy between men and women in the 

country (10.13) is unprecedented against the 
average world one (4.81) and the European 
one (6.67). According to the UN annual re-
search “Life Expectancy Index 2018” Russia 
occupies the 116th place among 191 analyzed 

__________________________ 
 
 Zaitseva N.V., Onishchenko G.G., Popova A.Yu., Kleyn S.V., Kiryanov D.A., Glukhikh M.V., 2019 
Nina V. Zaitseva – Academician of the Russian Academy of Sciences, Doctor of Medical Sciences, Professor, Scientific 

Director (e-mail: znv@fcrisk.ru; tel.: +7 (342) 237-25-34; ORCID: https://orcid.org/0000-0003-2356-1145).  
Gennadiy G. Onishchenko – The RAS Academician, Doctor of Medical Sciences, Professor, head of the Department 

for Human Ecology and Environmental Hygiene (e-mail: journal@fcrisk.ru; tel.: +7 (495) 954-39-85; ORCID: 
http://orcid.org/0000-0003-0135-7258). 

Anna Yu. Popova – Doctor of Medical Sciences, Professor, Supervisor, Head of the Department for Sanitary-Epidemiologic 
Service Organization (e-mail: rmapo@rmapo.ru; tel.: +7 (499) 458-95-63; ORCID: https://orcid.org/0000-0002-4315-5307). 

Svetlana V. Kleyn – Doctor of Medical Sciences, Associate Professor, Head of the Department for Systemic Procedures of 
Sanitary-Hygienic Analysis and Monitoring (e-mail: kleyn@fcrisk.ru; tel.: +7 (342) 237-18-04; ORCID: https://orcid.org/0000-
0002-2534-5713). 

Dmitry A. Kiryanov – Candidate of Technical Sciences, Head of the Department for Mathematic Modeling of Systems 
and Processes (e-mail: kda@fcrisk.ru; tel.: +7 (342) 237-18-04; ORCID: https://orcid.org/0000-0002-5406-4961). 

Maksim V. Glukhikh – Post-graduate student, Junior researcher (e-mail: gluhih@fcrisk.ru; tel.: +7 (342) 237-18-04; 
ORCID: https://orcid.org/0000-0002-4755-8306). 



Social and economic determinants and potential for growth in life expectancy of the population…     

ISSN (Print) 2308-1155    ISSN (Online) 2308-1163    ISSN (Eng-online) 2542-2308 15

countries [1]. Life expectancy in 32 countries 
has already exceeded 80 years; however, it has 
not yet reached 70 in 63 countries. Contempo-
rary forecasts made by the UN predict that, 
taking into account an average population 
mortality scenario in the RF, LEB in the coun-
try is likely to grow [2]. To a great extent it 
will depend on life quality improvement and 
an increase in living standards that are deter-
mined by such socioeconomic parameters as 
welfare, healthcare, education, employment, 
and lifestyle. According to the Clauses 2 and 7 
of the RF Constitution, a person is the highest 
value for the state and the latter is obliged to 
create favorable conditions for his or her de-
velopment and life1. Relevant policy in the 
economic and social spheres will provide a 
steady growth in LEB in the RF. 

Implementation of the demographic pol-
icy in the RF is aimed at increasing population 
life expectancy, reducing mortality, birth rate 
growth, regulating internal and external migra-
tion, preserving and improving population 
health, and a consequent improvement in the 
demographic situation in the country. In this 
relation, The RF President Order issued on Oc-
tober 9, 2007 No. 1351 “On approval on The 
Concept of the demographic policy in the Rus-
sian Federation up to 2025”2 is well-grounded 
and relevant to the existing demographic situa-
tion; moreover, it is quite feasible and can 
truly provide an increase in population life 
quality in the RF. It fixes a wide range of tasks 
thus giving an opportunity to find solutions to 
priority problems including those aimed at se-

curing population growth up to 145 million 
people and an increase in life expectancy of 
the RF population to 75 years up to 2025. 

A basic instrument that would allow im-
plementing of the above-mentioned Order is 
the RF Government Order issued on April 14, 
2016 No. 669-r3. This document states that life 
expectancy should reach 74 years by 2020; it 
also fixes there should be an increase in some 
other demographic parameters (population 
number, birth rate coefficient, and migration 
growth). All the implemented activities are 
aimed at reaching target quantitative parame-
ters via improved population life quality and it 
has a key significance for the steady growth in 
population number in the country. 

The RF President Message to the Federal 
Assembly issued on March 01, 2018 [3] stresses 
that it is important to preserve the country popu-
lation including creation of favorable conditions 
for development, self-realization, and creative 
work for each person as it will help securing 
well-being for each citizen and the society as a 
whole. The state policy that is being imple-
mented at the moment, including approval on 
new RF national projects (NP) entitled4 : “The 
Human Capital”, “Comfortable Living Envi-
ronment”, and “Economic Growth”, is now 
aimed at achieving a strategic goal that is the RF 
becoming a member of a pool that includes “80 
plus” countries. 

“Healthcare”5  and “Demography”6 are ba-
sic national projects that cover issues related to 
a growth in LEB. These two NPs fix different 
ways how to achieve LEB target levels but still 

__________________________ 
 
1 The Constitution of the Russian Federation. Available at: http://www.constitution.ru/ (date of visit December 01, 2019). 
2 On approval on The Concept of the demographic policy in the Russian Federation up to 2025: The RF President Order 

issued on October 9, 2007 No. 1351. Garant. Available at: http://ivo.garant.ru/#/document/191961/paragraph/1:0 (date of visit 
December 01, 2019). 

3 On approving an activity plan for the implementation in 2016–2020 of The Concept of the demographic policy in the 
Russian Federation up to 2025 that was approved by the RF President Order issued on October 9, 2007 No. 1351 " On approval 
on The Concept of the demographic policy in the Russian Federation up to 2025". KODEKS: an electronic fund of legal and 
reference documentation. Available at: http://docs.cntd.ru/document/420350355 (date of visit December 01, 2019). 

4 On national goals and strategic tasks of the Russian Federation development up to 2024: The RF President Order dated May 07, 
2018 No. 204. The RF President official web-site. Available at: http://kremlin.ru/acts/bank/43027 (date of visit December 01, 2019). 

5 The Profile of “Healthcare” national project / improved by the Presidium of the RF President Council on strategic development 
and national projects (the meeting report dated December 24, 2018 No. 16). Garant. Available at: https://base.garant.ru/72185920/ 
(date of visit December 01, 2019). 

6 The Profile of “Demography” national project / improved by the Presidium of the RF President Council on strategic de-
velopment and national projects, (the meeting report dated December 24, 2018 No. 16). Garant. Available at: https:// 
base.garant.ru/72158122/99f9dac8326542de16e0c46495ad0911/ (date of visit December 01, 2019). 
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they supplement each other quite harmoniously. 
“Healthcare” NP solves the given task via de-
veloping primary medical and sanitary aid, pro-
viding medical organizations with highly quali-
fied personnel, public healthcare digitalization, 
and implementation of innovative medical 
technologies into everyday medical practices. It 
all should eventually result in achieving target 
parameters related to a decrease in population 
mortality caused by circulatory system diseases 
and malignant neoplasms, including mortality 
among employable population. The main focus 
of the project is on solving issues related to 
secondary prevention such as preventing dis-
ease complications, disability among patients, 
and preventing lethal outcomes of diseases. 

In its turn, “Demography” NP has a target 
to achieve an increase in healthy life expec-
tancy up to 67 years; it solves issues related to 
improving life quality via stimulating citizens 
to make conscious decisions regarding their 
own health and, above all, via creating condi-
tions for that. This project focuses on primary 
prevention aimed at preventing occurrence and 
effects produced by risk factors that can cause 
a disease. And here main efforts are aimed at 
supporting motherhood and childhood, im-
proving life quality of elderly people, and cre-
ating stimuli for citizens of all ages to pursue 
healthy lifestyle. 

At present a lot of attention is paid to ex-
amining possible ways how to increase and 
predict life expectancy, especially its healthy 
and active period [4, 5]. In economically de-
veloped countries experts mostly try to find 
ways how to achieve a maximum possible in-
crease in person’s life together with preserving 
his or her basic physical and cognitive abili-
ties. On the contrary, in developing countries it 
is still vital to increase LEB as an integral 
population parameter of population mortality. 
The difference between research performed in 
developed countries and developing ones is 
explained via current stages in society devel-
opment according to the epidemiologic transi-
tion theory [6]. Developed countries are now 
at the fourth stage in this transition with all the 
properties that are typical for it: low popula-
tion mortality, high LEB, chronic diseases 

prevalence in morbidity structure including 
aging-associated diseases such as Alzheimer’s 
disease, senile asthenia, etc. At the same time 
in developing countries population suffer from 
diseases caused by industrialization and ur-
banization such as circulatory system diseases, 
oncologic diseases, environmentally induced 
diseases, and injuries. In some countries mass 
infections and hunger are still vital issues that 
need to be resolved [7]. Some researchers in-
sist there was another stage in the process that 
occurred in Russia in 1990; the stage was 
called “a period of health deterioration and so-
cial upheavals” [8]. The stage was character-
ized with doubled diseases burden when dete-
riorated economic and social conditions led to 
an increase in mortality caused by infectious 
diseases, alcoholism, and injuries on the back-
grounds of degenerative diseases; also a lot of 
diseases tended to occur at younger ages dur-
ing that period. 

Given all the above-mentioned, there are 
different ways how to increase LEB. For de-
veloped countries, a key issue here is to find 
causes of degenerative aging-associated dis-
eases and ways how to treat them [9, 10]. For 
developing countries, and the RF as well, the 
problem can be solved via drawing on experi-
ence accumulated by advanced countries as 
well as economic transformations aimed at 
improving life quality and reducing population 
mortality and morbidity [11]. 

Differences that exist in stages in epide-
miologic transition are also confirmed by how 
fast LEB grows in different countries. Over the 
last 70 years LEB in developed countries has 
increased by 15.0 % – 20.0 %, growth rates 
being less than 1 % over the recent years. Over 
the same time period, LEB in developing 
countries has increased by more than 60.0 %, 
and growth rates annually have exceeded 2 % 
over the recent years. In the middle of the last 
century (1950es) LEB amounted to approxi-
mately 70 years in developed countries and it 
didn’t exceed 55 years in developing ones [2]. 
Besides, in developed countries processes re-
lated to mortality reduction and, consequently, 
a growth in LEB were consistent and planned, 
and in developing countries a similar growth 
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in LEB can result in accelerated demographic 
aging of a country population and disease bur-
den being doubled; it requires completely dif-
ferent approaches to planning managerial ac-
tivities [12, 13]. 

Such properties of a demographic process 
are rather generalized; a basic role in this case 
belongs to a state policy aimed at resolving 
given demographic tasks. For example, in 
1960–1970es LEB in the RSFSR (Russia) was 
similar to that in the Western Europe. Over the 
next 20 years the parameter stagnated in the 
country, and in 1990es political, economic, and 
social transformations and consequent changes 
in structure and dynamics of population mortal-
ity and morbidity led to a decrease in LEB, es-
pecially among males and employable popula-
tion. However, at present when the shock ther-
apy on the country economy was completed 
and political and social stricture in the country 
is rather stable, changes in LEB have become 
positive and it has started to grow. In 2017 the 
parameter was equal to 72.7 years for the whole 
population [14], and, according to current data, 
in amounted to 73.7 years in the first half of 
2019 [15]. Over the same period life expec-
tancy has also been growing in other countries 
and “80 plus” pool of countries gradually ac-
cepts new members. This example shows how 
changes in social and economic factors can in-
fluence population life expectancy. 

The existing situation in the USA is quite 
different. The country has the highest GDP in 
the world and the highest expenses on public 
healthcare, both in absolute and relative val-
ues. But despite all that, life expectancy has 
not yet exceeded 80 years, and it has been 
steadily declining over the recent years. In sci-
entific literature the phenomenon is now called 
‘the American paradox” [16]. Recent research 
that focused on life expectancy and population 
mortality in the USA reveled that an increase 
in overall mortality was mostly caused by such 
reasons as drugs overdose, alcohol abuse, sui-
cides, and injuries. A basic risk group is low-
educated employable men and women that live 
in rural areas or economically unfavorable re-
gions [17]. Other research has revealed that the 
USA have the lowest ratio between expenses 

on social services and expenses on healthcare 
among all OECD countries [18–20]. 

We have discussed how socioeconomic 
determinants influence population life expec-
tancy on the examples of events and situations 
in Russia and the USA; life quality and living 
standards that have direct influence on popula-
tion lifestyle seem to make the most signifi-
cant contribution into diseases occurrence and 
an increase in number of death cases. 

In particular, “INTERHEART”, a well-
known examination on risk factors causing 
cardiovascular diseases (CVD) that account 
for the greatest number of death cases all over 
the world, revealed that there were several rea-
sons that made the primary contribution into 
CVD occurrence and deterioration; they are 
dislipoproteinemia, smoking, hypertension, 
diabetes, abdominal obesity, psychosocial fac-
tors, low consumption of vegetables and fruit, 
and low physical activity [21]. All the above-
mentioned reasons are modified risk factors 
and each of them often depends on a person’s 
social and economic status; and these statuses 
can be quite different due to a social gradient 
in a society [22]. 

Inequality in education, incomes, and oc-
cupational status has its effects on difference 
in mortality and morbidity in population 
groups that are different as per these parame-
ters [23, 24]. Besides, education is a signifi-
cant component here as a level of future in-
comes will depend on it. Education also influ-
ences a person’s awareness about risk factors 
and possible ways to preserve and improve his 
or her health. There are several research works 
revealing that mortality tends to be lower 
among well-educated people and LEB tends to 
be higher in countries with a higher fraction of 
educated people [25–29]. 

Together with education, population in-
comes also have significant influence on LEB. 
First of all, cash that is available to households 
allows people to buy more qualitative products 
and services and create favorable conditions 
for life and rest [30, 31]. According to some 
data, children who live in families with low 
social and economic status are more prone to 
cardiovascular system diseases in their adult 
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life including ischemic heart disease (IHD) 
and cardiac infarction [32]. Insufficient in-
comes produce grave effects on males’ health 
as men are more prone to various deviant be-
haviors such as alcohol intake, smoking, vio-
lence and injuries [33]. 

A person’s lifestyle is known to make the 
greatest contribution into his or her health state 
[34]. Smoking, alcohol intake, insufficient con-
sumption of vegetables and fruit, and high 
prevalence of obesity leads to a decrease in LEB 
among population as a whole [35–38]. Factors 
related to social tension or psychosocial stress 
such as unlawful actions including murders, di-
vorces, and unemployment also exert negative 
influence on population mortality and LEB [39]. 

We should stress that all the above-
mentioned risk factors are fully modified and 
basically depend on relevant state policy re-
garding economy, social security, and public 
healthcare both in a country as a whole and on a 
regional level. Such policy should be based on 
well-predictable parameters and, among other 
things, on applying modern techniques for as-
sessing health risks [40]. 

A regional aspect in demographic issues is 
especially relevant for the RF as there are sub-
stantial differences between the regions in the 
country as regards both social and economic 
parameters and life expectancy; in 2017 the dif-
ference between the maximum and the mini-
mum LEB in the RF regions amounted to more 
than 15 years (66.1 in Chukotka Autonomous 
Area and 81.59 in Ingushetia). 

Despite numerous research works that fo-
cused on searching for a correlation between so-
cial and economic status and LEB both in the RF 
and abroad, it is still unclear how social and eco-
nomic determinants influence public and indi-
vidual health. But at the same time, even given 
uncertainties in estimations, such factors can be 
significant proxy-variables that allow predicting 
LEB taking into account differentiated nature of 
spatial and time distribution that is typical for 
social and economic risk factors. 

Our research goal was to examine region-
ally differentiated social and economic determi-
nants and a potential for a growth in life expec-
tancy in the RF related to such determinants. 

Data and methods. In our research we 
considered a hypothesis that there was a direct 
or inverse regular cause-and-effect correlation 
between life expectancy at birth (whole popu-
lation, males, and females as dependent vari-
ables) and social and economic determinants 
(risk factors as independent variables, predic-
tors or regressors). To build up and analyze 
regression models, we took statistical data col-
lected in 2010–2017 in 85 RF regions; all the 
data were obtained from official sources such 
as reports issued by the Federal State Statistics 
Service (economic parameters, basic food 
products consumption, alcohol sales, educa-
tion, employment and unemployment, housing 
conditions, psychosocial stress, and indirect 
parameters showing physical activity of popu-
lation); statistical reports issued by Rospotreb-
nadzor No. 18 “Data on sanitary situation in 
RF regions” (a fraction of children who had 
hot meals at least once a day). Totally, our 
analysis included 85 socioeconomic parame-
ters that were combined into several groups: 
public healthcare; economic parameters; basic 
food products consumption; alcohol sales; a 
fraction of children who have hot meal at least 
once a day; employment; parameters related to 
housing conditions; psychosocial stress; indi-
rect parameters showing physical activity of 
population; population structure. 

We calculated model parameters and 
checked their adequacy with standard regres-
sion analysis applying Statistica 10.0 software 
package for statistical data analysis. Statistical 
hypotheses regarding regression coefficients in 
case parameters were distributed normally 
were checked with Student’s t-test. Models 
adequacy was checked with dispersion analy-
sis performed with Fischer’s test and signifi-
cance level being 0.05. 

To examine occurrence of numerous cor-
relations between socioeconomic parameters 
and a decrease in initial data dimensions, we 
applied exploratory factor analysis; we built 
correlations as per the following chain: “socio-
economic parameters – generalized factors – 
LEB”. Sequential creation of correlation vari-
ables matrix, factors extraction via least-square 
procedure and finding eigenvalues of factors 
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with consequent Kaiser Criterion application 
(eigenvalues criterion) allowed us to reduce a 
number of factors up to 20. To obtain values 
for burdens of variables on factors, we applied 
orthogonal rotation that allowed excluding 
mutual influences produced by factors. These 
approaches allowed us to calculate quantitative 
changes in LEB under preset changes in exam-
ined socioeconomic parameters. 

Our algorithm for creating correlations as 
per “socioeconomic parameters – generalized 
factors – LEB” chain included the following 
basic stages: 

– setting predicted socioeconomic parameters 
via making changes into initial values by a sce-
nario per cent (for example, 10 %, 5 %, or 1 %); 

– calculating a difference between pre-
dicted and actual value of a socioeconomic 
parameter; 

– recovering data for specific data series 
as per an algorithm that is given below; 

– calculating mean values of a parameter 
and standard deviation for observation series; 

– calculating standardized difference be-
tween predicted and actual value of a socio-
economic parameter; 

– calculating changes in generalized fac-
tors associated with changes in a socioeco-
nomic parameter, taking into account multiple 
regression coefficient “socioeconomic factors - 
life expectancy”; 

– summing up all the values of changes in 
LEB obtained at the previous stage associated 
with changes in a socioeconomic parameter; 

– ranking all the socioeconomic parame-
ters as per their contributions made into 
changes in LEB. 

The difference between predicted and ac-
tual values of a socioeconomic parameter was 
calculated as per the formula (1): 
 ΔD  =  Dʹ – D,  (1) 
where ΔD is the difference between a pre-
dicted and actual value of a socioeconomic 
parameter; Dʹ is a predicted value of a socio-
economic parameter; D is an actual value of 
a socioeconomic parameter. 

When performing factor analysis, we re-
covered missing data in an observation series 
according to the following algorithm: if there 

were no data in an examined year as regards a 
given parameter in a specific RF region, we 
took data collected in the previous year; 
should there be no data collected in the previ-
ous years, we took an average value for an ob-
servation series. 

We calculated average values and stan-
dard deviations for each filled (recovered) data 
series. The standardized difference between 
predicted and actual values of socioeconomic 
parameters was determined as per the follow-
ing formula (2): 

 
'

' ' ,
s s s s

d d d

D D D D D D D
D D D D

   

   
   

  (2) 

where Δd is the standardized difference be-
tween a predicted and an actual value of a pa-
rameter; dʹ is a standardized predicted value of 
a parameter; d is a standardized actual value of 
a parameter; D  is an average value of a pa-
rameter with recovered data; sD is a standard 
deviation in a parameter with recovered data. 

We calculated changes in generalized fac-
tors associated with changes in a socioeconomic 
parameter as per the following formula (3): 

 ,i iF d k      (3) 

where  iF  is a change in the i-th generalized 
factor associated with a change in a socioeco-
nomic parameter; ik  is a factor coefficient for 
the i-th generalized factor (determined as per 
factor analysis results). 

A change in life expectancy associated 
with a change in a socioeconomic parameter 
was determined via summing up all the prod-
ucts of changes in generalized factors multi-
plied by relevant “socioeconomic parameters – 
LEB” multiple regression coefficients as per 
the following formula (4): 

 ,i iZ F b      (4) 

where Z  is a change in life expectancy asso-
ciated with a change in a socioeconomic pa-
rameter given in years; ib  is a coefficient be-
fore the i-th factor in “socioeconomic factors – 
LEB” multiple regression. 
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Exploratory factor analysis allowed obtain-
ing a factor burden matrix that totally included 
20 factors. Cumulative per cent of explained vari-
ance amounted to 81.9 %. Formulas (3) and (4) 
were applied to calculate quantitative changes in 
LEB associated with a change in each examined 
socioeconomic parameter. We give an example of 
calculating a change in life expectancy depending 
on a 10.0 % change in values of socioeconomic 
parameters; in this calculation parameters that led 
to an increase in LEB were raised by 10.0 %, and 
those that decreased LEB were reduced by 
10.0 %. To perform aggregated analysis, we com-
bined all the examined socioeconomic parameters 
into several factor groups: economic parameters; 
basic food products consumption; alcohol sales; 
education; employment and unemployment; hous-
ing conditions; psychosocial stress; indirect pa-
rameters showing physical activity of population. 

We divided RF regions into several clusters 
according to their socioeconomic parameters and 
LEB applying a multi-dimensional statistical pro-
cedure, namely cluster analysis with k-medians 
clustering. Parameter values in clusters were 
compared as per their average cluster values. 

Basic results. Linear correlation-regres-
sion analysis allowed us to obtain 201 authen-
tically significant models. We analyzed influ-
ence exerted by socioeconomic determinants 
on LEB of female population and revealed the 
most significant factors as per explained vari-
ance coefficient; these factors given in the de-
scending order are as follows: a number of reg-
istered crimes per 100,000 people (aх = -0.002; 
b = 79.16; р < 0.05; r = -0.36; R2 = 0.13); a frac-
tion of employed population with high educa-
tion (aх = 0.16; b = 71.03; р < 0.05; r = 0.25; 
R2 = 0.063); consumption of vegetables and 
melons in kg/year per 1 consumer (aх = 0.042; 
b = 71.64; р < 0.05; r = 0.23; R2 = 0.053); spe-
cific weight of housing equipped with central-
ized water supply (aх = 0.056; b = 71.38; 
р < 0.05; r = 0.22; R2 = 0.049). LEB of male 
population was primarily influenced by a 
number of registered crimes per 100,000 peo-
ple (aх = -0.004; b = 70.74; р < 0.05; r = -0.66; 

R2 = 0.43); marriages to divorces ratio (a number 
of divorces per 1,000 marriages) (aх = -0.009; 
b = 69.93; р < 0.05; r = -0,34; R2 = 0.11); con-
sumption of vegetables and melons in kg/year 
per 1 consumer (aх = 0.069; b = 57.93; р < 0.05; 
r = 0.4; R2 = 0.16); consumer expenses per 
capita, rubles per month (aх = 0.0002; b = 62.02; 
р < 0.05; r = 0.3; R2 = 0.09); a fraction of em-
ployed population with high education (aх = 0.314; 
b = 55.33; р < 0.05; r = 0.52; R2 = 0.28). The 
most significant models for LEB of the overall 
population were a number of registered crimes 
per 100,000 people (aх = -0.003; b = 75.41; 
р < 0.05; r = -0.65; R2 = 0.42); consumption of 
vegetables and melons in kg/year per 1 consu-
mer (aх = 0.062; b = 64.23; р < 0.05; r = 0.41; 
R2 = 0.17); a fraction of employed population 
with high education (aх = 0.26; b = 62.56; 
р < 0.05; r = 0.5; R2 = 0.25); specific weight of 
housing equipped with centralized water sup-
ply (aх = 0.082; b = 63.89; р < 0.05; r = 0.39; 
R2 = 0.16). 

Cluster analysis allowed us to distribute all 
the RF regions into 4 major groups (clusters) 
that had their specific socioeconomic parame-
ters; the 1st cluster was made up of 2 regions; 
the 2nd, 6 regions; the 3rd, 31 regions; and the 
4th, 46 regions (Figure 1). 

The 1st cluster includes two RF regions, 
the Nenets Autonomous Area and the Yamal 
Nenets Autonomous Area. Average LEB value 
for this cluster amounts to 72.53±1.01 years 
and is among the highest ones in the country. 
This cluster has high values of socioeconomic 
parameters such as investments into fixed as-
sets (average cluster value is 2,623,477 rubles) 
and gross regional product (4,745,909 rubles) 
per capita; but at the same time average regis-
tered unemployment in this cluster is compara-
tively high (1.7 %). Provision with doctors 
(50.2 per 10,000 people) and places in hospi-
tals (85.25 per 10,000) is higher in this cluster 
than in the country on average (47.5 and 80.5 
per 10,000 people respectively). 

We have analyzed basic food products 
consumption7 and revealed that people living

__________________________ 
 
7 Here and hereinafter quantity of food products consumed by population and given in kilograms per year per 1 consumer 

(kg/year per 1 consumer) was estimated basing on recommendations given by the RF Public Healthcare Ministry, The Order No. 
614 dated August 19, 2016. “On Approval on the Recommendations on rational standards for food products consumption that 
conform to contemporary requirements to healthy nutrition”. 
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Figure 1. RF regions distributed into 4 clusters as per socioeconomic parameters 

in this cluster don’t consume sufficient quanti-
ties of vegetables (86.65 kg/year per 1 con-
sumer, the standard being 140 kg/year) and 
fruit (67.25 kg/year per 1 consumer, the stan-
dard being 100 kg/year); at the same time, fish 
and fish products (36.15 kg/year per 1 con-
sumer, the standard being 22 kg/year) and 
sugar and confectionary (38.3 kg/year per 1 con-
sumer, the standard being 24 kg/year) are con-
sumed in quantities that exceed recommended 
standards. This cluster has one of the highest 
alcohol sales volumes (vines and low-alcohol 
drinks) per capita (9.5 and 0.95 liter per capita 
accordingly). Population structure in the clus-
ter is characterized with high specific weight 
of young (24.4 %) and employable (60.55 %) 
population. Housing conditions such as a spe-
cific weight of housing equipped with central-
ized water supply (80.6 %) and sewage 
(75.15 %) are poorer than on average in the 
country (82.4 % and 77.6 % respectively). A 
specific weight of housing that has central 
heating is the highest among all the clusters 
and it is most probably due to climatic condi-
tions and geographic locations of the regions. 
At the same time a specific weight of dilapi-
dated housing is the highest in the cluster and 
amounts to 6.05 %. Besides, the crime rate is 
also the highest in this cluster as it amounts to 
1,645.5 registered crimes per 100,000 people. 
Therefore, high LEB in the cluster is mostly 
due to economic parameters and factors that 
could probably result in a decrease in LEB are 

high crime rate, alcohol consumption, and 
poor housing conditions. 

The 2nd cluster consists of 6 RF regions; 
they are Moscow City, the Khanty-Mansi 
Autonomous Area, Yakutia, Magadan region, 
Sakhalin, and Chukotka Autonomous Area. Av-
erage cluster LEB amounts to 71.51±1.65 years. 
Economic parameters in the cluster including 
average cash incomes per capita (53,400.0 rubles 
per month) and consumer expenses (32,280.67 
rubles per month) are higher than on average in 
the country (31,422.0 and 23,806.0 rubles per 
month respectively). Average cluster unem-
ployment is the lowest (4.3 % on average annu-
ally) as per data obtained via sampling examina-
tions of employable population. The cluster also 
has the highest values of healthcare-related pa-
rameters; for example, a number of medical per-
sonnel with all specialties amounts to 61.25 0/000 
per 10,000 people. People living in the 2nd clus-
ter don’t consume sufficient quantities of vege-
tables and melons (85.6 kg/year per 1 con-
sumer), potatoes (46.9 kg/year per 1 consumer), 
eggs (210 eggs/year per 1 consumer), milk and 
milk products (239.4 kg/year per 1 consumer), 
and butter (10.7 kg/year per 1 consumer). Alco-
hol sales for several types of alcohol drinks 
(vodka and liquor, sparkling wines, beer and 
beer-based drinks) per capita are also among the 
highest in the country (9.48 l, 2.2 l, and 57.5 l per 
capita respectively). 

The cluster has the highest fraction of urban 
population (84.17 %) and the highest divorce 
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rate among married families (634.8 divorces per 
1,000 marriages). Housing conditions such as 
specific weight of housing equipped with cen-
tralized water supply (87.43 %) and sewage 
(86.1 %) are the best among clusters. This clus-
ter also has comparatively high crime rate 
(1,579.3 per 100,000 people) and a rather big 
share of housing that can be considered dilapi-
dated (2.77 %). Therefore, factors that allow 
keeping LEB at its existing level are economic 
parameters that are higher than in the country on 
average, low unemployment rate, as well as high 
value of healthcare-related parameters. Risk fac-
tors in the cluster are high alcohol sales per cap-
ita, divorces rate, and crime rate. 

The 3rd cluster comprises 31 RF regions, 
namely Belgorod, Voronezh, Kaluga, Lipetsk, 
Moscow (region), Yaroslavl, Karelia, the Komi 
Republic, Arkhangelsk, Vologda, Kaliningrad, 
Leningrad (region), Murmansk, Novgorod, 
Saint Petersburg (city), Krasnodar, Tatarstan, 
Perm, Nizhniy Novgorod, Orenburg, Samara, 
Sverdlovsk (region), Tyumen, Krasnoyarsk, 
Irkutsk, Novosibirsk, Tomsk, Kamchatka, Pri-
morye, Khabarovsk, and Amur regions. Aver-
age cluster LEB amounts to 71.68 ± 0.26 years. 
A peculiar feature of the cluster is that most 
analyzed parameters correspond to their aver-
age country values. For example, economic pa-
rameters such as cash incomes per capita 
(30,410.23 rubles per month) and gross regional 
product per capita (454,838 rubles) are similar 
to average country values (31,422.0 rubles per 
months and 472,161.9 rubles accordingly). 
Registered unemployment is the lowest among 
all clusters (1.05 %). Healthcare-related pa-
rameters are also quite comparable with aver-
age country ones; for example, number of doc-
tors with all specialties amounts to 48.8 0/000 per 
10,000 people (47.5 0/000 on average in the 
country). 

Basic food products consumption is, in 
general, in conformity with standards recom-
mended by the RF Public Healthcare Ministry 
(potatoes are consumed in a quantity equal to 
59.5 kg/year per 1 consumer; in the RF,  
59.4 kg/year per 1 consumer; fruit and berries, 
73.1 kg/year per 1 consumer, in the RF,  
73 kg/year per 1 consumer). Alcohol sales are 

also comparable with average country levels 
(cognac, 0.84 l, in the RF, 0.7 l; sparkling 
wines, 1.3 l, in the RF, 1.2 l). Population in the 
cluster has a rather high share of people who 
are beyond their employable age (elderly ones, 
25.5 %). Housing conditions in the 3rd cluster 
are also comparable to average country ones 
(housing equipped with centralized water sup-
ply accounts for 81.1 %, in the RF, 82.4 %). 
Crime rate (1,561 0/0000) and divorces among 
married families (614.1 per 1,000 marriages) 
are higher than on average in the country 
(1,402.0 0/0000 and 582.0 ‰ accordingly). 
Therefore, LEB in the cluster is supported by 
low registered unemployment and basic food 
products consumption being the closest to rec-
ommended standards among all clusters. Risk 
factors are crime rate and divorces rate among 
married families. 

The 4th cluster includes 46 RF regions, 
namely Bryansk, Vladimir, Ivanovo, Kos-
troma, Kursk, Orel, Ryazan, Smolensk, Tambov, 
Tver, Tula, Pskov, Adygei Republic, Kalmykia, 
Crimea, Astrakhan, Volgograd, Rostov, Sevas-
topol, Dagestan, Ingushetia, Kabardino-Balka-
ria, Karachai-Cherkess, North Ossetia, Chech-
nya, Stavropol, Bashkortostan, Mari (y) El 
Republic, Mordovia, Udmurtia, Chuvashia, 
Kirov, Penza, Saratov, Ulyanovsk, Kurgan, 
Chelyabinsk, Altai Republic, Buryatia, Tyva, 
Khakassia, Altai region, Transbaikalia, Ke-
merovo, Omsk, and the Jewish Autonomous 
Region. Average cluster LEB amounts to 
72.39 ± 0.36 years. Economic parameters and 
healthcare-related parameters in the regions in 
this cluster are among the lowest in the RF 
(cash incomes per capita amount to only 
22,605.37 rubles per month). Basic food prod-
ucts consumption, excluding bread and grocer-
ies (106.12 kg/year per 1 consumer with the 
standard being 97 kg/year per 1 consumer), 
corresponds to average country levels. Alcohol 
sales per capita are the lowest in this cluster 
(vodka, 4.58 l; wines, 5.32 l per capita). Spe-
cific weight of urban population is rather low 
in these regions (64.9 %) as well as fraction of 
employable population (55.1 %). Housing 
conditions are the poorest among all clusters 
(only 76.19 % of the overall housing is 
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equipped with centralized water supply). But 
at the same time the crime rate is the lowest in 
the cluster (1,379.1 0/0000) as well as divorces 
rate (578.37 ‰). 

Therefore, LEB in the cluster remains at 
the same level due to low crime and divorces 
rates, low share of dilapidated housing as 
well as the lowest alcohol sales among all 
clusters. Risk factors that can cause a de-
crease in LEB are low economic parameters, 
low healthcare-related parameters, and poor 
housing conditions. 

Exploratory factor analysis allowed us to 
reveal predicted quantitative changes in life ex-

pectancy at birth (for the overall population) 
associated with changes in socioeconomic pa-
rameters; it confirmed the results of previously 
performed correlation-regression and cluster 
analysis. The Table contains the results of 
10.0 % scenario changes in socioeconomic pa-
rameters. For example, should there be a 
change in healthcare-related parameters such as 
a 10.0 % increase in a number of medical per-
sonnel per 10,000 people, and, accordingly, a 
10.0 % decrease in a burden on public health-
care workers (a number of people per 1 doctor), 
it will lead to 8.3 days increase in LEB of the 
overall population (Table). 

T a b l e  
Potential for a growth in life expectancy of the RF population determined by a socioeconomic 

factor (a scenario envisages a 10.0 % change in independent variables) 

Groups  
of parameters 

Increase ↑ / 
decrease ↓  

in a parameter
Parameter 

An increase
 in LEB  

given in days

↑ A number of doctors with all specialties per 10,000 population, people 
(taken at the end of a year) 8.29 Healthcare-

related  
parameters ↓ Burden on public healthcare workers (taken at the end of a year, number of 

people per 1 doctor) * 8.2 

↑ Consumer expenses per capita, rubles per month 28.12 
↑ Average cash incomes per capita, rubles per month 13.17 

↓ A specific weight of population with their cash incomes being lower than the 
living wage (per cent of the total population in a region), % 13.37 

↑ Gross regional product per capita, rubles 3.77 
↑ Investments into fixed assets per capita (given in actual prices) 1.97 

↓ Unemployment rate as per data obtained via sampling examinations of em-
ployable population (average annual), % 0.51 

↓ Registered unemployment rate as per data provided by the Federal Service 
on Labor and Employment (taken at the end of a year), % 0.4 

↑ Living wage (Employable population), rubles 4.73 
↑ Living wage (children), rubles 1.5 
↑ Living wage (retired), rubles 3.29 

Economic 
parameters 

↑ Living wage (overall population), rubles 3.26 

↓ Basic food products consumption in households (meat and meat products; 
kg/year per 1 consumer) 3.87 

↑ Basic food products consumption in households (eggs, units; kg/year per 
1 consumer) 3.68 

↑ Basic food products consumption in households (bread and groceries; 
kg/year per 1 consumer) 2.95 

↑ Basic food products consumption in households (vegetable oil and other fats; 
kg/year per 1 consumer) 0.88 

↑ Basic food products consumption in households (potatoes; kg/year per 
1 consumer) 12.55 

↑ Basic food products consumption in households (vegetables and melons; 
kg/year per 1 consumer) 11.32 

Basic food 
products 

consumption 
in house-

holds 

↑ Basic food products consumption in households (milk and milk products; 
kg/year per 1 consumer) 11.05 
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↓ Alcohol sales to population (cognac) 5.67 
↓ Alcohol sales to population (beer and beer-based beverages, liters per capita) 14.19 

↓ Alcohol sales to population (wines (without sparkling wines and champagne, 
liters per capita) 10.86 

↓ Alcohol sales to population (vodka and liquors, liters per capita) 10.32 
↓ Alcohol sales to population (sparkling wines and champagne, liters per capita) 6.57 

Alcohol  
sales 

↓ Alcohol sales to population (low alcohol drinks (ethyl spirit contents not 
exceeding 9 %), liters per capita) 1.96 

↑ Hot meals (lunch) provided for students at vocational education establish-
ments, % 12.13 Children 

provided 
with hot 
meals ↑ Hot meals (breakfast and lunch) provided for schoolchildren studying 

at 1–11 grades, % 2.92 

↑ A share of employed people aged 15–72 with high education, % 36.02 
↑ A share of employed people aged 15–72 with general secondary education, % 7.33 
↑ A share of employed people aged 15–72 with vocational education, % 5.37 
↑ A share of employed people aged 15–72 without general secondary education, % 0.03 
↑ A share of unemployed people aged 15–72 with high education, % 28.32 
↓ A share of unemployed people aged 15–72 with basic secondary education, % 13.68 
↓ A share of unemployed people aged 15–72 with vocational education, % 11.89 

↓ A share of unemployed people aged 15–72 with vocational education for 
highly qualified workers and clerks, % 7.01 

↓ A share of unemployed people aged 15–72 with general secondary education, % 2.56 

Employment/ 
unemploy-

ment among 
population 

with various  
education 

↓ A share of unemployed people aged 15–72 without basic secondary edu-
cation, % 3.08 

↑ Specific weight of housing equipped with sewage, % 18.9 
↑ Specific weight of housing equipped with central heating, % 37.4 
↑ Specific weight of housing equipped with centralized water supply, % 29.97 

Housing 
conditions 

↓ Specific weight of dilapidated housing, % 0.63 
↓ Swimming pools (number of people per 1 swimming pool) 0.87 Indirect  

parameters 
showing 
physical  

activity of 
population 

↓ Open-air sport facilities (playgrounds and fields) number of people per 
1 facility) 6.6 

↓ Marriages to divorces ratio (number of divorces per 1,000 marriages) 29.38 Psychosocial 
stress ↓ A number of registered crimes per 100,000 people 25.2 

↑ People younger than employable age, % 2.96 Population 
structure ↑ Males to females ratio (number of women per 1,000 men)* 103.98 

                                                   Всего 460,5 

Note: * means that this parameter was not included when summing a an expected change in life expectancy 
given in days 

 
We have analyzed economic parameters 

and revealed that combined effects produced 
by average cash incomes, consumer expenses, 
gross regional product, investments into fixed 
assets per capita, unemployment rate and other 
parameters (Figure 2) can result in 74.09 days 
increase in LEB of the overall population. We 
have also determined that unemployment rate 
and specific weight of population with in-
comes being lower than living wage lead to a 
decrease in LEB of the overall population 
(13.8 days), and a rise in average cash incomes 

per capita, gross regional product, and invest-
ments into fixed assets make it increase by 
18.91 days on average 

Parameters that characterize people’s life-
style include basic food products consumption, 
energy value of a daily ration consumed in 
households, alcohol consumption, and a num-
ber of children provided with hot meals. We 
have established that a 10.0 % increase in con-
sumption of such products as eggs, bread and 
groceries, vegetable oil and other fats, pota-
toes, vegetables and melons, and milk and
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Figure 2. Predicted potential for a growth in life expectancy among the overall RF population  

determined by socioeconomic parameters (a scenario envisages a 10.0 % rise), days 

milk products lead to a rise in life expectancy; 
an increase in consumption of meat and meat 
products, on the contrary, results in a fall in 
LEB of the overall population. Total predicted 
growth in LEB of the overall population due to 
changes in basic food products consumption 
amounts to 42.23 days (Table). 

We have obtained an inverse correlation 
between alcohol sales and LEB of the overall 
population. A 10.0%-decrease in alcohol sales 
(most common alcohol drinks) makes LEB of 
the overall population grow by 49.57 days 
provided there are no any social consequences 
of such limitations. 

There is a direct correlation between a 
number of children provided with hot meals, in 
particular, lunch provided for students attend-
ing vocational education establishments and 
breakfast and lunch provided for schoolchil-
dren of 1–11 grades, and LEB of the overall 
population as a predicted growth in LEB 
amounts to 15.05 days. 

We have analyzed parameters that charac-
terize the social sphere (employment / unem-
ployment taking into account education, hous-
ing conditions, indirect parameters showing 
physical activity of population, psychosocial 
stress, and population structure) and revealed 
that high education regardless of employment 
status leads to an increase in LEB of the overall 
population (Table). Besides, employed people 
with general secondary education, vocational 
education, and without basic secondary educa-

tion increase LEB of the overall population 
whereas should they be unemployed, it results 
in a fall in it. An aggregated rise in LEB of the 
overall population caused by an increase in a 
number of employed people or their education 
level amounts to 115.29 days. 

A 10.0%-increase in parameters that 
characterize housing conditions such as spe-
cific weight of housing equipped with central-
ized water supply, central heating and sewage 
makes LEB of the overall population rise by 
86.27 days. A 10.0%-decrease in specific 
weight of dilapidated housing makes LEB of 
the overall population grow by 0.63 days. 

Indirect parameters showing physical ac-
tivity of population have been estimated via a 
number of people per 1 sport facility (swim-
ming pools and open air grounds); they have a 
positive effect on LEB of the overall popula-
tion (+7.47 days) should a number of sport fa-
cilities grow by 10.0 %. 

We have determined that a 10.0%-decrease 
in divorces rate and in crime rate leads to a 
predicted rise in LEB of the overall population 
that is equal to 54.58 days. 

We have analyzed parameters that charac-
terize population structure and revealed that an 
increase in males to females ratio (a number of 
women per 1,000 men) and a share of people 
younger than employable age makes LEB of 
the overall population grow by 103.98 and 
2.96 respectively. It is well known that mortal-
ity among younger people and among women 
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tends to be lower than among elderly people 
and men. And a vital task of the demographic 
policy in the country is to make a fraction of 
children grow. 

Therefore, our calculations indicate that an 
aggregated increase in life expectancy of the 
overall RF population amounts to 460.5 days 
(1.3 years) provided there are relevant changes 
in the preset scenario conditions for analyzed 
socioeconomic determinants. 

Discussion. Our research results have con-
firmed that there is a correlation between socio-
economic parameters and population life expec-
tancy. We have shown that the most significant 
influence is exerted on LEB by economic pa-
rameters, lifestyle-related parameters, and pa-
rameters that characterize education and hous-
ing conditions. Obtained data are fully consis-
tent with results obtained in other research in 
the sphere. Thus, it was established that an in-
crease in number of people with high education 
would lead to a growth in LEB and it was 
probably due to better education providing a 
possibility to obtain more comprehensive in-
formation about potential health risks [24–29]. 
Besides, higher education often helps people 
get a more qualified, prestigious, and better-
paid job and it makes their life quality higher. 
And if a share of population with poor educa-
tion grows, it results in a decrease in LEB, es-
pecially if people with poor education are un-
employed. Therefore, people with poor educa-
tion run greater health risks and, consequently, 
greater risks of a decrease in their LEB. 

Average cash incomes per capita and con-
sumer expenses allow making conclusions on 
welfare among population. Incomes rise pro-
vides an opportunity to buy more qualitative 
food products and better services and allows 
people to improve their life quality and living 
standard. Such parameters as gross regional 
product and investments into fixed assets also 
make LEB grow and reflect overall welfare of 
population in a region [30–32]. Opportunities 
that allow people to realize their potential to a 
great extent depend on the above-mentioned 
economic parameters. 

Factors related to lifestyle also have their 
significance, especially structure and energy 

value of nutrition and alcohol sales. Food prod-
ucts consumption that corresponds to recom-
mended standards especially regarding vegeta-
bles, milk products, potatoes, and eggs can re-
sult in a considerable growth in LEB [41]. 
Therefore, issues related to food safety, pro-
viding population with high quality and safe 
food products, and informing population about 
healthy nutrition play a significant role in the 
policy aimed at improving the demographic 
situation in the country. 

An inverse correlation between alcohol 
sales in the RF regions and LEB highlights the 
significance of any policy aimed at regulating 
distribution of such products. Measures taken 
by the state and aimed at limiting a period of 
time when alcohol can be sold, complete ban 
on alcohol sales on certain days, excise-duties 
rise, implementation of the Unified State 
Automated Information System (USAIS) and 
other targeted activities will make for further 
improvement of the situation in the sphere. 

Equipping housing with centralized water 
supply, sewage, and central heating leads to a 
considerable growth in LEB of the overall 
country population as it is confirmed by the 
results obtained in other research in the sphere 
[42]. Probably, more comfortable housing 
conditions when people are provided with cen-
tralized water supply, sewage, and central 
heating also allow achieving a decrease in 
population morbidity. 

To sum up, our research allows us to 
make the following conclusions: 

– socioeconomic determinants exert sig-
nificant influence on life expectancy and are 
different in different regions a per a level of 
their potentiating or inhibiting effects on LEB; 

– an aggregated increase in life expec-
tancy of the overall RF population due to 
relevant changes in present scenario condi-
tions (10.0 %) for the analyzed socioeco-
nomic determinants can amount to 460.5 days 
(1.3 years); 

– the greatest influence is exerted on life 
expectancy by the following socioeconomic 
parameters: employment / unemployment 
(115.29 days); housing conditions (86.9 days); 
economic parameters (74.09 days); psychosocial 
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stress (54.58 days); alcohol sales (49.57 days); 
basic food products consumption (46.23 days). 

Our research has covered influence ex-
erted on life expectancy only by socioeco-
nomic factors data on which are collected by 
official statistical authorities. We plan to fo-
cus our further research on examining im-
pacts exerted on life expectancy of the RF 
population by other modifying environmental 
factors. 
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