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INTRODUCTION

Quality of life is a multidimensional concept 
of the general state of well-being of an individual 
in relation to the values, environment, cultural and 
social context in which they live (Kuyken et al., 
1995). The quality of life category is an extreme-
ly broad concept that has a number of component 
indicators, one of which is socio-demographic 
characteristics. The quality of life of the popula-
tion is one of the most important social categories, 
which is the basis of the concepts of economic 
growth and development of society (Romanchuk, 
2015; Romanchuk et al., 2015; Herasymchuk et 
al., 2019). Today, improving the quality of life is 

a general societal idea and is considered to be a 
priority of the government at all levels, as well as 
an indicator of the effectiveness of state policy.

According to the quality of life index, Ukraine 
ranks 60th among 87 countries of the world, and 
32nd among 36 European countries (Numbeo, 
2019), despite the fact that a number of goals have 
been defined at the legislative level to achieve an 
increase in the level and quality of life of the popu-
lation in order to ensure the national interests of 
Ukraine in terms of sustainable development of the 
economy, civil society and the state in the Decree 
of the President of Ukraine dated September 30, 
2019 No. 722/2019 “On the Sustainable Develop-
ment Goals of Ukraine for the period until 2030”.
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ABSTRACT
The article provides the assessment of the demographic component of the quality of life of the population resident 
in the radioactively contaminated areas of the Yemilchynskyi, Malynskyi, Narodytskyi, Olevskyi, Luhynskyi, 
Ovrutskyi, Novohrad-Volynskyi, Khoroshivskyi districts and city of Korosten of the Zhytomyr region. The basis 
for the study and assessment of the quality of life of the population were the statistical data of the Head Office of 
Statistics in Zhytomyr Region. The uhe use of ArcGIS software made it possible to determine the effectiveness of 
mapping to assess the demographic component of the quality of life of the population. It was defined that for the 
period between 2002 and 2021, the population of radioactively contaminated areas decreased by 23.4%, while in the 
territory of Zhytomyr region as a whole – it by 13.9%. Natural population decline rates in rural settlements exceeded 
the corresponding values for urban settlements from 1.1 (Yemilchynskyi district) to 20.1 times (Narodychi raion). 
The values of birth rates (6.2 (Korosten city) – 10 (Olevsk raion) per 1,000 of the present population) did not have 
a positive effect on the demographic situation as a whole because of the high mortality rate exceeding the birth rate 
by 1.7 (Olevsk raion) – 3.3 times (Ovruch raion). The main causes of death are diseases of the circulatory system 
(76.7%), cancer (10.2%), and external factors (5.8%). In order to improve the quality of life of the population of 
radioactively contaminated territories in the Zhytomyr region, it is necessary to reform the state policy, to provide 
financial support for their revival and creation of favorable living and reproduction conditions for the population.
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Considering that the human factor is decisive 
in the development of any state, domestic and 
foreign scientists actively study the quality of life 
issues in their territories, including Ukraine (Ro-
manchuk, 2015; Romanchuk et al., 2015; Hera-
symchuk et al., 2019), Portuguese cities (Barreira 
et al., 2021), Bangalore (South India) (Krish-
nappa et al., 2021), Greece (Beletsioti, Niakas, 
2019), Pakistan (Lodhi et al., 2019), southeastern 
Poland (Ćwirlej-Sozańska et al., 2018), Germa-
ny (Huber et al., 2017), the capital of Slovenia 
Ljubljana (Tiran, 2016), Romania and Lithuania 
(Streimikiene, 2014), Italy (Bonatti et al., 2017; 
Cecchini et al., 2019), Czech Republic (Liberec) 
(Murgaš, Klobučník, 2018).

Among the factors affecting the decline in 
the quality of life, we note an increase in the age 
of the population (Ćwirlej-Sozańska et al., 2018; 
Lodhi et al., 2019), an increased risk of mortality 
(Phyo et al., 2020), an increase in the number of 
chronic diseases (Ćwirlej-Sozańska et al., 2018), 
the COVID-19 pandemic (Melo-Oliveira et al., 
2021; Nandasena et al., 2022), living in rural areas 
(Ćwirlej-Sozańska et al., 2018; Lodhi et al., 2019; 
Krishnappa et al., 2021), financial crisis (Belet-
sioti, Niakas, 2019), armed conflicts and military 
operations (Keles, 2012; Simancas-Fernández 
et al., 2021), environmental component (Stre-
imikiene, 2014; Herasymchuk et al., 2019). Most 
of such studies concerned either individual coun-
tries or megacities. The question of assessing the 
quality of life of the population living in the ter-
ritories exposed to radioactive contamination re-
mained outside the attention of scientists.

In the 36 years period after the accident at the 
Chornobyl Nuclear Power Plant (ChNPP), there 
have been significant changes in the levels of en-
vironmental contamination, food products con-
tamination, the socio-economic development of 
radioactively contaminated territories, but no pos-
itive trends have been observed in quality of life 
indicators, especially for rural residents (Roman-
chuk, 2015; Romanchuk et al., 2015; Herasym-
chuk et al., 2019). During the past period, all the 
efforts of the state were directed to anti-radiation 
countermeasures, social and medical protection 
of the population, but due attention was not paid 
to the development of quality characteristics of 
the living conditions of the rural population resid-
ing in the radioactively contaminated territories 
of Zhytomyr region. In the Development Strategy 
of Zhytomyr region for the period until 2027, ap-
proved by the decision of the regional council No. 

1722 dated 18.12.2019 with amendments No. 16 
dated 24.12.2020, measures are prescribed to cre-
ate a modern and safe living environment in terri-
torial communities, to improve health population, 
increasing the demographic potential. In particu-
lar, in the territories radioactively contaminated 
by the accident at the ChNPP, the evaluation and 
determination of the possibilities of involving 
the land in agricultural turnover, which will have 
economic and social effects for the further devel-
opment of the territories, are relevant in a strate-
gic perspective.

Based on the above, the issue of assessing 
the demographic component of the quality of life 
in the radioactively contaminated territories of 
Ukraine, namely Zhytomyr region, is extremely 
relevant and requires comprehensive research.

MATERIALS AND METHODS

The statistical data of the Head Office of Statis-
tics in Zhytomyr Region became the information 
base for the assessment of the demographic com-
ponent of the quality of life of the population living 
in the territory of radioactively contaminated ad-
ministrative districts of Zhytomyr region. Accord-
ing to the resolution of the Cabinet of Ministers of 
the Ukrainian SSR dated July 23, 1991 No. 106, 
which approved the list of settlements classified as 
zones of radioactive contamination as a result of 
the Chernobyl disaster, in Zhytomyr region, the ex-
clusion zone includes 4 rural settlements in Naro-
dytskyi district, 3 in Ovrutskyi district; the zone of 
unconditional (mandatory) resettlement includes 
one rural settlement each in Korostenskyi and Mal-
ynskyi districts, 4 rural settlements – in Luhynskyi 
district, 35 rural settlements and an urban-type 
settlement – in Narodytskyi district, 10 rural settle-
ments – in Ovrutskyi district (according to calcula-
tions of additional radiation doses – 9 villages), a 
rural settlement and an urban-type settlement - in 
Olevskyi district; the zone of guaranteed voluntary 
resettlement – 44 rural settlements in Yemilchyn-
skyi district, 24 rural settlements, a village and a 
city – in Korostenskyi district, 32 rural settlements, 
a village and 2 urban-type settlements – in Luhyn-
skyi district, 36 rural settlements – in Narodytskyi 
district, 7 rural settlements and an urban-type 
settlement – in Novohrad-Volynskyi district, 103 
rural settlements, 2 settlements and an urban-type 
settlement – in Ovrutskyi district, 38 rural settle-
ments, 3 settlements and 4 urban-type settlements 
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– in Olevskyi; to the zone of enhanced radiologi-
cal control – 7 rural settlements and an urban-type 
settlement in Khoroshiv (Volodarsk-Volynskyi) 
district, 73 rural settlements and 2 urban-type set-
tlements in Yemilchynskyi district, 87 rural settle-
ments and 3 settlements – in Korostenskyi district, 
11 rural settlements points – in Luhynskyi district, 
101 rural settlements, villages and urban-type set-
tlements – in Malynskyi district, 9 rural settlements 
– in Narodytskyi district, 24 rural settlements, vil-
lages and small towns – in Novohrad-Volynskyi 
district. These areas were taken for research.

The demographic component of the quality of 
life of the population living in the radioactively 
contaminated territories of the Zhytomyr region 
was assessed using the following indicators: num-
ber, natural decline, distribution of the population 
by sex, place of residence and age groups, birth 
and death rates, causes of death. The obtained re-
sults were presented in the form of map diagrams 
created in the ArcGIS environment, which made it 
possible to determine the effectiveness of mapping 
for assessing the demographic component of the 
quality of life of the population in the radioactively 
contaminated territories of Zhytomyr region.

RESULTS

During the period 2002–2021, the number of 
people living in radioactively contaminated terri-
tories of Zhytomyr region decreased on average 
by 23.4% (or by 101.4 thousand people), while in 
the territory of Zhytomyr region as a whole – by 
13.9%. In terms of the administrative districts of 
the region, the maximum values of total popula-
tion reduction were characteristic of the Malinsky 
district, the number of which decreased by 65.8% 
(or 34.3 thousand people). Such a large percentage 
of the population decrease in the territory of the 
Malynskyi district is explained by the fact that, ac-
cording to the Resolution of the Verkhovna Rada 
of Ukraine dated November 18, 2003, the city of 
Malyn was included in the cities of regional sub-
ordination and, therefore, removed from the de-
mographic statistics of the district. Further values 
of population reduction over five-year periods in 
the territory of Malinskyi District did not exceed 
6%. Reductions in the population at the level of 
25.5–27.1% took place in Yemilchynskyi (by 10.7 
thousand people), Luhynskyi (by 5.4 thousand 
people) and Korostenskyi (by 9.3 thousand peo-
ple) districts (in while in the city of Korosten, the 

population decreased by 6.5% (or 4.3 thousand 
people)). In Ovrutskyi and Narodytskyi districts, 
which were the most affected by the accident at 
the Chernobyl nuclear power plant, the population 
decreased by 21.8% and 18.1%, respectively. The 
lowest rates of population decline were recorded 
for Novohrad-Volynskyi (by 16.7%, or 8.8 thou-
sand people), Olevskyi (by 13.8%, or 6.5 thou-
sand people) and Khoroshivskyi (by 13.3%, or 
5.1 thousand people) districts (Fig. 1). It should be 
noted that the number of the population living in 
radioactively contaminated territories decreased 
more intensively over five-year periods (on aver-
age from 3.7 to 4.9%), compared to the Zhytomyr 
region as a whole (from 2.3 to 3.8%).

It was established that the values of the gen-
eral coefficients of natural population decline in 
radioactively contaminated areas exceeded the 
corresponding indicator for the region in 2010 by 
1.1–2.5 times (with the exception of Novohrad-
Volynskyi, Olevskyi, Khoroshivskyi districts 
and the city of Korosten), in 2015 – by 1.1–2.6 
times (excluding Olevskyi and Khoroshivskyi 
districts), in 2020 – by 1.1–1.5 times (exclud-
ing Olevskyi district). It should be noted that in 
all districts of Zhytomyr region, the territory of 
which was affected by the accident at the ChNPP, 
the coefficients of natural population decline in 
rural settlements exceeded the corresponding val-
ues for urban settlements from 1.1 (Yemilchyn-
skyi district, 2015) to 20.1 (Narodytskyi district, 
2010) times. The maximum values of the coeffi-
cients of natural population decline in rural settle-
ments compared to the corresponding values for 
urban settlements were recorded in Narodytskyi 
district: in 2010 – -17.3 per 1,000 of the avail-
able population against 8.6; in 2015 – -18.5 per 
1,000 of the available population against -4.9; 
in 2020 – -16 per 1,000 of the available popu-
lation against -4.9 (Fig. 2). The decrease in the 
number of the population is connected, first of 
all, with a low birth rate and high rates of emi-
gration. Migration reduction of the population in 
2020 on the territory of Yemilchynskyi district 
amounted to 307 people (or -98.2 per 10,000 
available population), Malynskyi district – 47 
people (or -26.3 per 10,000 available population), 
Korostenskyi district – 189 people (or -75.6 per 
10,000 available population), Olevskyi district – 
87 people (or -21.5 per 10,000 available popula-
tion), Luhynskyi district – 63 people (or -40.5 per 
10,000 available population), Ovrutskyi district 
– 209 people (or -39.1 per 10 thousand available 



66

Ecological Engineering & Environmental Technology 2023, 24(5), 63–75

Fig. 2. Dynamics of natural population reduction in radioactively contaminated territories 
of Zhytomyr region (per 1,000 existing population) for the period 2010–2020

Fig. 1. Dynamics of changes in the size of the permanent population in the section of radioactively 
contaminated regions of Zhytomyr region (number of persons) for the period 2002–2021

population), Novohrad-Volynskyi district – 81 
people (or -18.6 per 10 thousand available popu-
lation), Khoroshivskyi district – 132 people (or 
-39.3 per 10 thousands of available population). 
Migration growth in 2020 took place only in the 
territory of Narodytskyi district – 43 people (or 
45.6 per 10 thousand available population) and 
the city of Korosten – 191 people (or 30.5 per 10 
thousand available population). 

A decrease in the number of the rural popu-
lation was noted, the share of which in the to-
tal population as of 2021 amounted to 42% in 
Khoroshivskyi district, 62.7% in Olevskyi dis-
trict, 66.6% in Ovrutskyi district, 69.3% in Naro-
dytskyi district, and 70.8% in Luhynsky district. 
%, Yemilchynskyi district – 76.1%, Malynskyi 
district – 82%, Novohrad-Volynskyi district – 
87.9%. The most intense decrease in the share of 
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the rural population was characteristic of Naro-
dytsky district (Fig. 3).

The structure of the population by gender is 
uneven across the studied districts of Zhytomyr re-
gion: for every 1,000 women, there were 837 (2002) 
to 922 (2020) men. The fewest number of men per 
1,000 women was recorded in 2002 and 2010 in the 
territory of the Korostenskyi district – 837 (men – 
15,631 people, women – 18,666 people) and 841 
(men – 13,477 people, women – 16,030 people), 
respectively; in 2015 – Narodytskyi district – 842 
(men – 4311 people, women – 5120 people); in 
2020 and 2021 – the city of Korosten – 847 (men 
– 28,917 people, women – 34,160 people) and 845 
(men – 28,647 people, women – 33,882 people), 
respectively; the largest number of men during the 
observation period was recorded in the territory 
of Olevskyi district – from 902 to 922 (Fig. 4). In 
general, this ratio for radioactively contaminated 
territories did not differ from the same ratio in the 
region, where there were 865 (2002) to 873 (2021) 
men per 1,000 women.

Along with the decrease in the number of the 
population, there is also an unprecedented ag-
ing of it. The largest share of elderly people (65 
years and older) – 21.7% (5435 people) and 20% 
(10625 people) – live in the territory of Korosten-
skyi and Ovrutskyi districts, the children’s popu-
lation – 19.9% (7619 people) – in the territory 
Olevskyi district (with the smallest share of elder-
ly people – 13.4%), the working-age population 

– in the territory of the city of Korosten – 67.9% 
(42,481 people) (Fig. 5). It should be noted that 
compared to the share of people aged 65 and 
older in the total population of the region as a 
whole, where it is 16.8%, the share of such peo-
ple is higher in radioactively contaminated terri-
tories: in the city of Korosten – 16.9% (10,540 
people), Yemilchynskyi district – 17.2% (5,410 
people), Malynskyi district – 17.6% (3,141 peo-
ple), Luhynskyi district – 19.6% (3,021 people), 
Narodytskyi district – 19.7% (1,836 people). The 
only exceptions were the territories of Novohrad-
Volynskyi, Khoroshivskyi and Olevskyi districts, 
where the share of people aged 65 and older was 
16.3% (7176 people), 15.9% (5341 people) and 
13.4% (5442 people), respectively. Such a struc-
ture is quite logical, taking into account the above 
data. Population aging, characterized by a reduc-
tion in the share of children and an increase in 
the share of elderly people, has a direct impact on 
the level of demographic burden. The main indi-
cator characterizing population reproduction is the 
birth rate. The birth rates of the population in the 
section of radioactively contaminated districts of 
Zhytomyr region decreased annually and their val-
ues in 2010 ranged from 9.9 (Ovrutskyi district) to 
22.6 (Malinsky district) per 1,000 of the available 
population, with the average value for the region 
as a whole – 11.4; in 2015 – from 7.6 (Narodytskyi 
district) to 13.6 (Olevskyi district) per 1,000 of the 
available population, while the average value for 

Fig. 3. Dynamics of population distribution by place of residence in the radioactively 
contaminated territory of Zhytomyr region (thousands of people) for the period 2015–2021
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Fig. 5. Distribution of the population permanently living in the radioactively contaminated 
territories of Zhytomyr region by age groups (persons) as of January 1, 2021

Fig. 4. Structure of the population of radioactively contaminated areas of 
Zhytomyr region by sex (persons) for the period 2002–2021

the region as a whole is 11; in 2020 – from 6.2 
(Korosten city) to 10 (Olevskyi district) per 1,000 
of the available population, while the average val-
ue for the region as a whole is 7.6 (Fig. 6).

For the most part, fertility rates in rural areas 
exceeded the corresponding values in urban areas 
by 1.1–2.6 times. Thus, in 2010, the fertility rates 
of the population in rural areas varied from 9.7 
(Ovrutskyi district) to 25.9 (Narodytskyi district), 

in urban areas – from 9.8 (Narodytskyi district) 
to 17.9 (Malynskyi district) on 1000 available 
population with average values for the region as 
a whole – 11.5 and 11.4, respectively; in 2015, 
in rural areas – from 6.6 (Narodytskyi district) to 
14.3 (Olevskyi district), in urban areas – from 8.2 
(Malynskyi district) to 12.4 (Olevskyi district) 
per 1,000 of the available population with aver-
age values for the region as a whole – 14.3 and 
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Fig. 6. Dynamics of the total birth rates of the population living in the radioactively contaminated territories 
of the Zhytomyr region (per 1,000 people of the existing population) for the period 2010–2020

12.4, respectively; in 2020, in rural areas – from 
6.5 (Ovrutskyi district) to 10.5 (Olevskyi district), 
in urban areas – from 6.1 (Ovrutskyi district) to 
9.1 (Olevskyi district) per 1,000 of the available 
population with average values for the region as a 
whole – 6.5 and 6.1, respectively (Fig. 6).

The given values of birth rates in the radioac-
tively contaminated territories of Zhytomyr region 
did not have a positive effect on the demographic 
situation as a whole due to the high mortality rate. 
And if a certain regularity was observed for birth 
rates in relation to their maximum values on the 
territory of Olevskyi district for different types 
of terrain in 2015 and 2020, then no such trend 
was found in death rates. However, if the fertil-
ity rates were characterized by an excess of values 
in urban areas over rural areas in certain districts 
(Luhynskyi, Ovrutskyi and Khoroshivskyi dis-
tricts in 2010, Malynskyi in 2020, Narodytskyi in 
2015 and 2020), then the values of mortality rates 
in rural areas significantly exceeded similar val-
ues in urban areas. Thus, the greatest excesses of 
mortality rates in rural areas compared to similar 
values in urban areas were characteristic of Naro-
dytskyi (2.6 times in 2010 and 1.6 times in 2020) 
and Ovrutskyi (1.8 times in 2015) districts.

The population mortality rates had the low-
est values in the city of Korosten and Olevskyi 
district and varied from 14.3 (city of Korosten) 
to 23.9 (Korostenskyi district) per 1,000 of the 
available population, while the average value 

for the region as a whole was 16.6 (2010); from 
15.5 (Korosten city) to 24 (Malinskyi district) per 
1,000 of the available population, while the aver-
age value for the region is 16.7 (2015); from 16.5 
(Olevskyi district) to 23.3 (Korostenskyi district) 
per 1,000 available population, while the average 
value for the region is 17.6 (2020) (Fig. 7).

It should be noted that in radioactively contam-
inated areas, mortality rates significantly exceed-
ed the average values for Zhytomyr region (with 
the exception of the city of Korosten in 2010 and 
2015 and Olevskyi district in 2015 and 2020). The 
values ​​of death rates exceeded the corresponding 
birth rates, and this excess grew from year to year. 
Thus, if in 2010 the values ​​of mortality rates were 
equal to birth rates (Malynskyi and Narodytskyi 
districts) or exceeded them by 1.1 (Olevskyi dis-
trict) – 2.2 (Korostenskyi district) times, then in 
2015 and 2020 their constant excess was recorded 
1.2 (Olevsky district) – 2.9 (Narodytskyi district) 
and 1.7 (Olevskyi district) – 3.3 (Ovrutskyi dis-
trict) times, respectively. It should be noted that 
in 2010, the excess of mortality over birth rate 
by more than 2 times was observed in the terri-
tory of Korostenskyi district only, in 2015 Mal-
ynskyi, Ovrutskyi and Naroditskyi districts were 
added, and in 2020 – Yemilchynskyi, Luhynskyi, 
Novohrad-Volynskyi and Khoroshivskyi districts 
and the city of Korosten (Fig. 7). In our opinion, 
population reproduction in these areas is closely 
interconnected with the socio-economic features 
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of the territory’s development. The structure of the 
causes of mortality of the population of Zhytomyr 
region as a whole and its radioactively contaminat-
ed territories as a whole coincides: diseases of the 
circulatory system (75.2%), cancer (11.8%), exter-
nal factors (5.6%), diseases of the digestive organs 
(4.1%), respiratory diseases (2.2%), some infec-
tious and parasitic diseases (1.2%). The maximum 
values of mortality rates in 2020 were recorded as 
a result of: some infectious and parasitic diseases, 

neoplasms, diseases of the circulatory system and 
external causes – in the territory of Malinskyi dis-
trict – 27.5, 241.9, 1638.3 and 164.9 per 100,000 
of the available population, respectively; respira-
tory diseases – in the territory of Narodytskyi dis-
trict – 95 per 100,000 of the existing population; 
diseases of the digestive organs – in the territory 
of the Korostenskyi district – 101.9 per 100,000 
of the existing population (Fig. 8). Another one of 
the most sensitive indicators of the socio-economic 

Fig. 8. Mortality rates of the population by the main causes in the section of radioactively 
contaminated areas of Zhytomyr region (per 100,000 of the available population), 2020

Fig. 7. Dynamics of the total mortality rates of the population of radioactively contaminated 
areas of Zhytomyr region (per 1,000 of the available population) for the period 2010–2020
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well-being of the country is the infant mortality 
rate. Examining the changes in the dynamics of 
the mortality rates of children under the age of 
1 in Zhytomyr region, a clear pattern of their 
decline can be observed (5.9 dead children per 
1,000 live births in 2020 versus 10.7 in 2002). As 
for child mortality rates in radioactively contami-
nated territories, the peak values ​​were recorded 
in different years: 2002 – Yemilchynskyi (18.7) 
and Novohrad-Volynskyi (17.7) districts; 2005 
– Narodytskyi district (22), 2010 – Yemilchyn-
skyi (23.4) and Narodytskyi (18.5) districts, 2015 
– Narodytskyi district (32.4), 2020 – Luhynskyi 
(27.4) and Ovrutskyi (14.7) districts (Fig. 9). We 
believe that environmental and social barriers are 
one of the causes of child mortality.

DISCUSSION

The concept of quality of life is closely linked 
with the concept of a good life (Murgaš, 2016). 
The life processes of households in radioactively 
contaminated territories take place under the con-
ditions of the long-term factor of radioactive pol-
lution, which determines certain features of the 
formation of the quality of life of this region’s 
population. It has been confirmed (Keles, 2012; 
Streimikiene, 2014; Pereira et al., 2015; Hera-
symchuk et al., 2019) that the environmental com-
ponent is one of the most important components 

determining the quality of life.  Along with socio-
economic parameters of development, the eco-
logical state of the territory has a direct impact 
on demographic processes. It is the demographic 
indicators (number, birth rate, mortality, natural 
increase (decrease) of the population) that indi-
cate positive or negative trends in the change in 
the quality of life in a certain territory (Roman-
chuk et al., 2019; Herasymchuk et al., 2019). The 
report “World Population Prospects 2022” (UN 
DESA, 2022) states that Ukraine (as well as Bul-
garia, Latvia, Lithuania and Serbia) is expected 
to experience the largest population decline by 
2050, with losses of 20% or more. We note that 
the sharp reduction in the number of the popula-
tion also poses serious challenges for all authori-
ties at all levels. The change in the number of the 
population, including birth rate, mortality and 
migration, was also affected by the COVID-19 
pandemic, which is also confirmed in the works 
(Melo-Oliveira et al., 2021; Nandasena et al., 
2022). In the National Economic Strategy for the 
period until 2030 dated March, 2021 No. 179, it 
is emphasized that in recent years some regions 
have come close to a demographic crisis, and ru-
ral areas will suffer the greatest losses, as their 
depopulation is an urgent problem. The data we 
obtained about the decrease in the number of the 
rural population do not contradict the research 
of other scientists (Kuczabski, Michalski, 2013; 
Chornyi, Shevchuk, 2013; Kohler et al., 2017; 

Fig. 9. Dynamics of mortality rates of children under the age of 1 year in radioactively contaminated areas of 
Zhytomyr region (deaths of children under the age of 1 year per 1,000 live births) for the period 2010–2020
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Johnson, Lichter, 2019; Krishnappa et al., 2021). 
In particular, it is stated (Chornyi, Shevchuk, 
2013) that the depopulation of rural settlements 
poses threats to national security, the preservation 
of the gene pool of the Ukrainian people, and the 
development of labor potential in general. Ac-
cording to data (Ubarevičienė, van Ham, 2017), 
demographic differences between regions lead to 
their spatially unbalanced development.

Along with the decrease in the number of the 
population, there is also an unprecedented aging 
of it – a process that began in the middle of the 
20th century on the territory of Ukraine, during 
which the number of elderly people increases 
both in number and in terms of the share of the 
total number. According to forecasts (UN DESA, 
2022), the share of the world population aged 65 
and older will grow from 10% in 2022 to 16% 
in 2050, and their number will exceed twice as 
many children under 5 years of age. Such nega-
tive shifts in the age distribution of the popula-
tion are associated with a steady decline in the 
birth rate. The study (Vogelsang, Raymo, 2014) 
shows that differences in the composition of the 
population play an important role in shaping the 
observed relationships between the age structure 
at the local level and health at the individual lev-
el. It was noted (Cecchini et al., 2019) that the 
population size and its structure affect regional 
stability and are important drivers of land use, 
and the analysis of demographic trends allows 
to determine socio-economic stability, to form 
strategies aimed at stimulating the faster recov-
ery of local systems from external shocks. As 
noted (Vogelsang, Raymo, 2014), depopulation 
and aging have consequences beyond demogra-
phy, as aging will require increased health and 
social care, which will lead to increased costs 
and reduced tax revenues, as well as local capac-
ity for innovation and development.

The main indicator characterizing popula-
tion reproduction is the birth rate. The report (UN 
DESA, 2022) noted that in 2021 the average birth 
rate of the world population was 2.3 births per 
woman during the year (in 1950 – 5 births per 
woman), and it is projected to decrease to 2.1 
births per woman by 2050 is approximately the 
level required for zero growth in the long term 
for a population with low mortality, while in Zhy-
tomyr region the total fertility rate in 2020 was 
1.198. High mortality, primarily in rural areas, is 
often caused by the inaccessibility and low qual-
ity of health care services, the insufficiency of 

preventive measures to prevent mortality from 
cardiovascular, oncological and other diseases, 
and the deterioration of the environmental situ-
ation (Strategy of the Cabinet of Ministers of 
Ukraine No. 16 dated 24.12.2020).

Among the factors affecting the decline in the 
quality of life, was noted environmental compo-
nent (Streimikiene, 2014; Herasymchuk et al., 
2019). In our previously published studies (Hera-
symchuk et al., 2019), a close relationship was es-
tablished between population radiation doses and 
the risk of malignant neoplasms in radionuclide-
contaminated regions of Zhytomyr region, which 
is described by the linear equation: D = 327.2159 
– 1.8395x (R = 0.7353), where: D – morbidity 
risk, per 100,000 population; x is the radiation 
dose of the population. Another one of the most 
sensitive indicators of the socio-economic well-
being of the country, an indicator of the general 
state of health of the nation and an important cri-
terion for assessing the quality of life is the infant 
mortality rate. This indicator was used to monitor 
progress towards the fourth goal of the UN Mil-
lennium Development Goals (Millennium Devel-
opment Goals, 2015) and reflects the broad socio-
economic conditions and educational status of the 
population, as well as the quality and availability 
of health services. Reducing under-5 child mortal-
ity is now goal number 3 of the Sustainable Devel-
opment Goals (SDGs) (Decree of the President of 
Ukraine No. 722/2019 dated September 30, 2019). 

We believe that environmental and social bar-
riers are one of the causes of child mortality. It 
was noted (Ratnasiri et al., 2020) that the socio-
demographic factors associated with higher child 
mortality include the low level of education of 
mothers, very young and older age of mothers, 
and living in rural areas. Lower economic status 
is also strongly associated with higher infant mor-
tality. It is noted (Lorenz et al., 2016; Ortigoza et 
al., 2021) that all determinants of action that neg-
atively affect health – personal behavior, social 
factors, availability and quality of medical care, 
and the environment – disproportionately affect 
low-income segments of the population.

A persistently high level of child and mater-
nal mortality, epidemics, violence and conflicts 
cause a decrease in life expectancy by 7.0 years 
from the world average in the least developed 
countries (UN DESA, 2022). We note that the 
obtained results require further research, because 
a more complete and reliable picture will be ob-
tained after the All-Ukrainian population census 
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is conducted in 2023, determined by the order of 
the Cabinet of Ministers of Ukraine dated De-
cember 9, 2020 No. 1542.

Analysis and generalization of the carto-
graphic image of the assessment of the quality of 
life of the population living in radioactively con-
taminated territories, created by means of ArcGIS 
Pro, makes it possible to evaluate and analyze 
the main demographic indicators, make effective 
management decisions and develop practical rec-
ommendations for improving the quality of life of 
the population within Zhytomyr region.

At the state level, insufficient attention is paid 
to regional development, including the territories 
affected by the accident at the ChNPP, especially 
rural ones. We believe that the authorities need 
to develop a balanced and effective demograph-
ic policy. This statement was also reflected in a 
number of works (Kuczabski, Michalski, 2013; 
Chornyi, Shevchuk, 2013; Sheykhi, 2021). In 
particular, it was emphasized (Sheykhi, 2021) that 
in order to achieve population development, it is 
constantly recommended to control it, and despite 
the fact that today people in the world generally 
live healthier and longer, there is a great inequality 
between different layers of the population in dif-
ferent territories, which in itself requires greater 
attention and application of regional and specific 
growth mechanisms. In addition, in the future, in 
order to eliminate the damage caused by military 
aggression, special attention will need to be paid 
to the territories that were most affected and to the 
socio-demographic characteristics of each victim 
and the type of aggression they experienced.

In order to improve the demographic situa-
tion, it is necessary to reform the state policy re-
garding the rural population, as well as to develop 
a strategy for the demographic regional develop-
ment of Ukraine, providing sufficient financial 
support for it. It was noted (Chornyi, Shevchuk, 
2013) that without solving this problem, it is pos-
sible to lose the possibilities of reproduction of 
the rural population, the rural labor potential, and 
as a result, chances for effective development of 
rural areas in the future.

CONCLUSIONS

Depopulation (compared to 2002, the popula-
tion decreased by 23.4%, and its maximum values 
were characteristic of the territories of Malynskyi 
(due to the classification of the city of Malyn as 

a city of regional importance), Korostenskyi 
(27.1%), Luhynskyi (25.9%) and Yemilchinskyi 
(25.5%) districts), significant disparities between 
the high values of mortality rates in rural and ur-
ban areas (1.6–2.6 times in Narodytskyi district, 
1.3–1.8 times in Ovrutskyi district), low values of 
fertility rates and natural decline (the decrease in 
their values relative to 2010 was recorded in the 
range of 1.3 (Korostenskyi district) to 3 (Naro-
dytskyi district) times and from 1.5 (Ovrutskyi dis-
trict) to 4.1 (Olevskyi district) times, respectively), 
the aging of the population (the largest share of 
people aged 65 and older live in Korostenskyi 
(21.7%), Ovrutskyi (20%) and Luhynskyi (19.6%) 
districts) indicate negative trends in demographic 
component of the quality of life of the population 
on radioactively contaminated territories of Zhy-
tomyr region. The main reason for this situation is 
the long-term adverse effect of an environmental 
factor (according to the results of previous stud-
ies, a close relationship was established between 
the doses of exposure to the population and the risk 
of developing malignant neoplasms in the radio-
nuclide-contaminated regions of Zhytomyr region, 
R = 0.7353). To improve the quality of life of the 
population of the radioactively contaminated ter-
ritories of Zhytomyr region, it is necessary, first of 
all, to ensure the collection of modern demograph-
ic data, including population censuses and house-
hold surveys, in peacetime, because the quality of 
demographic estimates and forecasts, as well as 
progress in achieving Social Development Center 
and regional development planning, as well as re-
shaping state policy by providing financial support 
for their revival and creating favorable conditions 
for living and reproduction of the population in ac-
cordance with the Development Strategy of Zhyto-
myr region for the period until 2027.
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