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Introduction

One of the World Health Organization’s (WHO) priorities is the 2030
Agenda for Sustainable Development. Its main objectives are to achieve
the global Sustainable Development Goals (SDGs) in the European re-
gion. These issues were also raised at the High-Level Meeting on the Mid-
Term Review of the European Environment and Health Process, held in
Haifa, Israel, in April 2015, and at the Sixth Ministerial Conference on
Environment and Health, held in June 2017 in Ostrava, Czech Republic
(Libanova, 2014; Healthy Environments for Healthier People, 2018).
On 30 September 2019, the President of Ukraine issued a Decree "On the
Sustainable Development Goals of Ukraine for the period up to 2030", in
which he supported the achievement of the global sustainable develop-
ment goals and the results of their adaptation, taking into account the
specifics of Ukraine’s development, as set out in the National Report
"Sustainable Development Goals: Ukraine".

In the 2030 Agenda for Sustainable Development, health and well-
being, in combination with environmental factors and human work, are
seen as outcomes, determinants and systemic factors contributing to sus-
tainable development. The Sustainable Development Goals in the field of
public health in different regions of Ukraine are integrated and indivisible,
they include health determinants that cover economic, environmental and
social indicators that determine the state and level of health of individuals

and population groups, where the importance of ensuring equity is particu-
larly emphasised (Afanasieva, 2014; Health care facilities and morbidity
of the population of Ukraine in 2017: a statistical collection, 2018).

SDG Goal 3 —"Ensure healthy lives and promote well-being for all at
all ages" — is the overarching goal and covers several environmental de-
terminants of health. However, improving health and closing the health
gap caused by social inequity is itself a development goal and a priority
under many of the other SDGs. The environmental determinants of health
are directly or indirectly related to all the SDGs (Libanova, 2014; Protec-
tion of Children in need of Special Attention of society: Statistical Collec-
tion, 2018; Healthy Environments for Healthier People, 2018).

Health determinants are a complex of individual, social, economic
and environmental factors that determine the state and level of health of
individuals, population groups and the nation as a whole. Environmental
determinants are one of the most important aspects of the health status of
the population in different regions of Ukraine. There is no doubt that in-
dustrial production, primarily in large cities, agriculture and other sectors
of the economy inevitably leads to a deterioration in the ecological state of
environmental components, reducing the quality and duration of human
life and the level of environmental safety of the population as a whole.
We should not forget about the long-term negative effects of the Chor-
nobyl accident on the state of Ukraine’s environment and public health.
All of this directly affects not only human health, but also causes enor-
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mous damage to the economy, sharply reduces labour resources, and po-
tentially creates carcinogenic, mutagenic, teratogenic, embryotoxic and
gonadotoxic hazards to the health of not only current but also future gene-
rations. Increasing rates of industrialisation and urbanisation lead to a vio-
lation of ecological balance and cause degradation of not only the environ-
ment but also human health. But among all the environmental factors that
have an impact on individual and population health and disease patterns,
nutrition and physical activity are perhaps the most important. At least two
obvious aspects of human nutrition have a significant impact on sustaina-
ble development. On the one hand, the health of future generations direct-
ly depends on what their predecessors eat. On the other hand, food pro-
duction has a global impact on the environment.

Malnutrition causes the largest number of deaths worldwide. Even
more than smoking, high blood pressure and any other risk factor. This is
confirmed by the results of a large study on the impact of nutrition on
human health, which was obtained by analysing data from 195 countries
from 1990 to 2017. According to this study, every fifth death in the world
occurs precisely because people do not consume healthy food. The reason
is too much salt, and not enough whole grains, fresh fruit and vegetables.
People also consume too few nuts, seeds, omega-3 fatty acids and fibre.
The study shows that the impact of individual dietary factors varies from
country to country. However it is the excessive consumption of salt and
insufficient amounts of whole grains, fresh vegetables and fruits in the diet
that cause more than 50% of diet-related deaths. The rest is due to the high
consumption of red meat and technologically processed meat products,
sweetened beverages and trans fats. In addition to mortality, unhealthy
diets affect the DALY (Disability-Adjusted Life Year). This is the number
of years of healthy life lost as a result of illness or death. Poor nutrition has
resulted in 255 million years of healthy life lost — 16% of DALY among
adults worldwide (GBD 2017 Diet Collaborators (2019). Health effects of
dietary risks in 195 countries, 1990-2017, 2017).

All of this gives grounds to consider health and disease to be deriva-
tives of the environment. The concept of "health" as a mandatory criterion
should include not only physical health but also the possibility of full labo-
ur and social activity. Illness not only hinders but often significantly limits
or deprives a person of this opportunity. The movement from health to ill-
ness can be seen as a process of gradual weakening of the body’s ability to
adapt to changes in the social and production environment, and environ-
mental conditions, which ultimately leads to a decrease in public, social
and labour functions. Health is a prerequisite for the full realisation of hu-
man biosocial capabilities and the sustainable development of the country.

The realities of our time, such as accelerating technological progress,
progressive environmental pollution, inadequate (unbalanced) nutrition, a
significant increase in the number of stresses in the modern lifestyle under
martial law in Ukraine and in the post-war period, increase the risk of de-
veloping various diseases (Afanasieva, 2014; Latysheva & Rovenska,
2019), especially cancer, which is associated with low-stress resistance of
Ukrainians.

Today, public health is an important indicator of a country’s sustaina-
ble development. Its monitoring is extremely necessary and should be car-
ried out on an ongoing basis for various purposes. The ability to assess
changes in public health over time, its dynamics in different regions of
Ukraine, and comparison with other countries will provide a scientific ba-
sis for the development of effective state policy in this area. The Concept
for the Development of the Public Health System of Ukraine defines pub-
lic health as a set of tools, procedures and measures implemented by state
and non-state institutions to promote public health, prevent diseases, incre-
ase the duration of active and working age and encourage a healthy life-
style by combining the efforts of the whole society (https://zakon.rada.gov.
ua/laws/show/560-2017-80). There is no single criterion for assessing
public health, but there are many approaches to defining the concept of
"health". A comprehensive approach is used to define the health of the po-
pulation in the world, which is characterised by demographic indicators:
pre-disease conditions, morbidity, disability, and physical development.
In the proposed article, we reveal demographic indicators and morbidity,
which leads to the highest mortality rates.

Some indicators of human development in Ukraine include consoli-
dated budget expenditures on healthcare as a percentage of gross domestic
product (GDP). These expenditures have not exceeded 4.8% throughout

the years of independence and amounted to 3.6% in 2020. The total
amount of healthcare expenditures is increasing at the expense of local
budgets to 10-13%, in 2020 —to 13% (Healthcare facilities and morbidity
of the population of Ukraine in 2017: a statistical collection, 2018).

The population of Ukraine had a stable upward trend until the earty
1990s but with a decline in growth intensity since the 1970s. In 1991, for
the first time, mortality rates exceeded fertility rates, with the total mortali-
ty rate at 12.9 per thousand population and increasing to 14.1 in 2019,
while the total fertility rate decreased from 12.1%o to 10.2%o (Paliienko,
2017; Chepelevska, 2018).

The implementation of the comprehensive programme "Health of the
Nation" and a set of regional and departmental programmes in the field of
health protection and improvement contributed to a significant reduction
in the consequences of the medical and demographic crisis but did not
ensure its overcoming (Pozniak & Shevchuk, 2014).

Over 30 years (1990-2020), the population of Ukraine decreased by
21.2%, from more than 52 million people to 41 million 785 thousand
people (World demographic trends, 2011; Pozniak & Shevchuk, 2014).
The UN Secretariat has published another report on world demographic
trends with a forecast of an increase in the world's population to 9 billion
people in 2050, despite the downward trend in fertility in developed coun-
tries. By 2050, 2 billion people will be over 60 years old (Paliienko, 2017).
For Ukraine, the forecast is unfavourable: by 2050, its population is expec-
ted to decline by another 7.8 million people (World Demographic Trends,
2011; Paliienko, 2017).

The state of reproductive health is characterised by fertility rates, and
the health of children and women is reflected in maternal and infant mor-
tality. Currently, the maternal mortality rate in Ukraine remains one of the
highest in Europe, although there is a downward trend in these indicators.
Abortion is one of the determining factors and remains a common method
of birth control for Ukrainian women, with the number of abortions being
1.2 times higher than the number of births. For comparison, this figure in
France and Germany is 0.25, and in Japan — 0.06. In addition, abortions
have a negative impact on women'’s reproductive health, leading to inferti-
lity and miscarriage, and in 5 cases (out of 10,000 abortions) this proce-
dure leads to death (Afanasieva, 2014; Lekhan at al, 2017).

Ukraine’s demographics are characterised by a high rate of infant and
working-age mortality, especially among young men, from cardiovascular
disease, which is not typical for developed countries (Markovych, 2013;
Chepelevska, 2018).

Another problem in Ukraine is the reduction of the average age of
death from most diseases: the differentiation between the causes of death
and the average age of death is very high (unlike in the EU). The lowest
average age of death among Ukrainians is recorded in the class of infec-
tious diseases (AIDS, tuberculosis).

In Ukraine, life expectancy is gradually decreasing, with an average
life expectancy of 71 years (women — 75, men — 66), and our country
ranks 52nd among the world’s countries in this regard.

In its global strategic document for national health services, Health for
All in the 21st Century, the WHO has defined the criteria that all countries
should strive for. These criteria include positive natural population growth
and life expectancy, which should be at least 75 years. The demographic
situation in Ukraine currently does not meet these criteria, so it is impor-
tant to study the problems related to socio-demographic processes.

The purpose of the study is to identify patterns of changes and trends
in the socio-demographic processes of morbidity in the population of Vin-
nytsia, Lviv and Chemihiv regions of Ukraine. Based on the research, the
study aims to identify the causes of the deterioration of public health in
these regions and to propose ways to improve the current situation.

The social and demographic situation

The social and demographic situation in Vinnytsia, Lviv and Cherni-
hiv regions is unfavourable. Each of the regions has a distinctive history,
production, economic and human resources potential, and rich natural and
labour resources. All of this contributes to the industrial, social and econo-
mic development of the regions. At the same time, intensive industrial
development leads to a tense environmental and demographic situation,
which poses, among other challenges, the need to improve healthcare and
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social services. The Chormobyl accident has changed the perception of the
degree of danger of anthropo-environmental impacts on humans and its
medical consequences continue to be closely studied by experts, as this
impact on public health is unparalleled both in nature and in scale. It is
well known that all types of adaptations are based on the formation of a
systemic structural footprint (SSF) — a set of structural changes in the cells
and tissues of organs and systems specifically responsible for this adapta-
tion, which increases their functional capacity. The reason and trigger for
the formation of CV'S is the discrepancy between the increased load on the
organs and their original fnctional capacity. These changes consist of an
increase in the activity of the genetic apparatus of cells, which leads to an
increase in the number and mass of cellular structures (ribosomes, mito-
chondria, etc.) responsible for the most important functions of synthesis of
essential proteins, ion transport, an increase in copies of genes encoding
essential proteins, and others. New structures are formed, which increases
the functional capacity of the system and brings the organism to a new
level of functioning required for the duration of the environmental factor
(Chu et al., 2022; Tanemoto et al., 2022). The number of newly created
structures is called the "structural cost of adaptation". With prolonged,
strong, or repeated exposure to environmental factors, tissues and organs
undergo a stage of wear and tear (maladaptation), in which the capabilities
of hypertrophied cells are exhausted. They reduce the rate of synthesis,
disrupt the renewal of structures, and stimulate the death of functional cells
and their replacement by connective tissue elements, i.e. develop organ or
systemic sclerosis with the formation of functional organ failure. Func-
tional insufficiency has been established for compensatory hypertrophy of
the heart, kidneys, liver, nerve centres, pituitary-adrenal system, secretory
cells of the stomach, pancreas and other organs. Wear and tear due to
hyperfunction is the cause of many diseases, including hypertension and
diabetes. Thus, at the last stage of adaptation formation, the adaptive re-
sponse turns into a maladaptive, pathological one, i.e., the transformation
of adaptation into a disease (Lieberman, 2016; Lea et al., 2023). This pa-
thogenetic mechanism is called local wear and tear of the systems domi-
nant in adaptation. All of these mechanisms are characteristic of long-term
exposure to radiation (Chu et al., 2022; Tanemoto et al., 2022).

In the development of environmentally-dependent extreme states, the
main nonspecific mechanisms of maladaptation are the lack of functional
reserves of the autonomic nervous system (ANS), which causes an energy
imbalance with an increase in anaerobic catabolism and the involvement
of the body’s plastic resources in the reaction, labelling of cell membranes
with activation of lipid peroxidation (LPO) processes and depletion of the

antioxidant system potential, disruption of antigenic-structural and func-
tional-vegetative homeostasis (Khammash, 2021).

To calculate the vegetative coefficient (adaptation coefficient), we
used the functional vegetative diagnosis of the population according to
V. F. Makats (Furdychko et al., 2020; Yermishev, 2020). The vegetative
coefficient kV (adaptation coefficient) is the numerical result of the rela-
tive ratio of the sum of the total sympathetic activity to parasympathetic
activity and reflects the direction of the vegetative balance. We examined
1516 people of different ages and genders who underwent sanatorium re-
habilitation in Ukrainian sanatoriums from 1993 to 2006. The surveyed
people were divided into three groups according to their place of resi-
dence, those who lived in radiation-contaminated (RC) regions (Vinnytsia
and Chemihiv regions) and those in "conditionally radiation-free" regions
(Lviv region, Table 1). The average doses of total (external and internal)
exposure in mSv accumulated in the period 19862005 after the Chor-
nobyl accident in the regions of Ukraine are as follows: Vinnytsia oblast —
2.2, Lviv oblast —0.87 and Chernihiv oblast —2.3.

Table 1
Regional peculiarities of the adaptive capacity of the population
of Ukraine (vegetative coefficient, k-V; basic norm = 1.00)

Area ‘Women’s group Men’s group Average
Vinnytsia 0.94 0.90 092
Lviv 120 1.18 1.19
Chemihiv 0.94 0.94 0.94

An increase in kV above the norm in female and male groups indica-
tes a "sympathetic orientation" of the vegetative orientation (critical func-
tional stress of adaptation), which in this situation indicates the absence of
a "radiation component" of the integrated environmental pressure. We no-
ted the opposite situation during long-term observations of the dynamics
of the vegetative orientation of the population in the 4th zone of radiation
contamination for Vinnytsia and Chernihiv regions. Long-term residence
of the population in the zone of increased radiation exposure causes nega-
tive dynamics of functional individual and population (group, collective)
health and its environmental dependence. The latter is accompanied by a
steady increase in parasympathetic activity and is the main mechanism of
maladaptation of the human body to environmental components, as evi-
denced by a decrease below the normal k-V.

As of 1 January 2020, the total population of the regions showed a
decrease: the largest percentage of decline was observed in Chemihiv
region, which amounted to 26.4%, and the smallest percentage in Lviv
region, which was 9.3% (Table 2).

Table 2
Key demographic indicators of Vinnytsia, Lviv and Chemihiv regions (as of 1 January 2020)
Changes in population, %. Annual population decline, Urban population, % Rural population, %.
total population of the region  urban population  rural population thousands of people 1995year  2020year  1995year 2020 year
Vinnytsia -1822 -10.16 —2539 145 47.09 51.73 5291 4820
Lviv -932 -925 -943 17.0 61.02 61.06 3898 3894
Chemihiv —2644 +8.20 -820 155 57.00 65.20 43.00 34.80

A steady trend towards urbanisation was found in Vinnytsia and
Chernihiv oblasts, in contrast to Lviv oblast, where the situation has not
changed, but in all oblasts, there is a decrease in the total number of the
urban and rural population (Nykyforenko, 2018; Main Department of Sta-
tistics in Vinnytsia region, 2019; Yermishev at al, 2020).

There was a disproportion in gender and demographic characteristics
in all surveyed regions with a reduced number of men compared to wo-
men. At the same time, there is a decrease in the female population in the
Vinnytsia region by 19.7% and Chemihiv region by 27.3%, with the
highest number of men per 1000 women in Lviv region— 901 (Table 3).

The population in 2020 in the regional centres was as follows: Vin-
nytsia — 370.7 thousand people; Lviv Lviv — 756 thousand people; city of
Chermihiv —286.2 thousand people.

The gender structure of the population is characterised by changes in
the number of men and women over the course of life. A fairly stable ratio
of the number of births was found: in Vinnytsia region — 52.1% of boys,
girls — 47.9%, in Lviv region — 51.4% and 48.6%, in Chernihiv region —
52.1% and 47.9%, respectively. In these regions, as well as in Ukraine as a

whole, there is an increase in the number of boy births. In the future, this
ratio will change as a result of the influence of biological and social fac-
tors. Thus, at a young age, there is approximately the same number of men
and women, and in old age, due to higher mortality rates among men, the
proportion of women in the population structure changes and becomes
higher than among men (Pozniak & Shevchuk, 2014).

The age structure of the population

The age structure of the population in the regions is characterised by
an ageing trend (Table 4). Table 4 shows that the largest proportion of the
total population by age is the group of people aged 70 and older, and the
smallest proportion of adults is the group of people aged 65-69 (Annual
report on the state of health of the population, the sanitary and epidemio-
logical situation and the results of the health care system of Ukraine,
2017). As of the beginning of 2020, proportions of persons of a young
non-working age (up to 15 years inclusive) in the regions were as follows:
Vinnytsia — 15.2%, Lviv — 17.4%, Chemnihiv — 14.4%; working age (16—
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59 years): Vinnytsia — 65.4%, Lviv — 62.0%, Chemihiv — 58.2%; older
people (60 and older): Vinnytsia — 19.4%, Lviv — 20.6%, Chemihiv —
27.4% (Annual report on the state of health of the population, the sanitary
and epidemiological situation and the results of the health care system of
Ukraine, 2017).

Table 3
Gender and demographic characteristics
of the population of Vinnytsia, Lviv and Chemihiv regions

Area Male population,%  Female population, %  Number of men
1995 2020 1995 2020  per 1000 women
Vinnytsia 45.19 4633 5481 53.67 863
Lviv 4750 4740 52.50 52.60 901
Chemihiv 44.96 4549 5504 5451 835
Table 4

The main age groups of the population of the studied regions

upto 2024 2529 30-34 4549 50-54 6569 70years

Regions lyear, years years years years years years andolder,

% old,% old,% old,% old,% old,% old,% %
Vinnytsia 1.30 5.69 729 814 701 685 5.59 12.50
Lviv 099 635 750 860 677 671 463 1000
Chemihiv. 061 446 623 830 694 668 645 1990

In 1995, this ratio was as follows: Vinnytsia oblast — 19.7%, 58.8%,
22.2%; Lviv oblast — 23.7%, 58.6%, 17.7%; Chemihiv oblast — 19.5%,
55.6%, 24.9%, respectively. This was typical for a progressive type of age
structure, as the proportion of younger people exceeded older age groups.
In recent years, a regressive type of age structure has been characteristic.
The number of pensioners per 1000 people is 400 in Vinnytsia Oblast,
290 in Chemihiv Oblast, and 274 in Lviv Oblast (Paliienko, 2017).

We also studied the state of natural population movement — changes
in its size and qualitative composition as a result of the main demographic
phenomena, i.e. birth and death rates. Since 1995, the overall fertility rate
has decreased: in Vinnytsia region by 33.6%, in Lviv region by 30.7%,
and in Chemihiv region by 25.0%. The lowest fertility rates were in 2019
and 2001: Vinnytsia region — 1.21%o and 1.22%o, Lviv region — 1.26%o
and 1.26%o, Chernihiv region — 1.03%o and 1.08%o.. Then, gradually, this
indicator increased and reached its maximum values in 2012-2014, and
then began to decline again.

The overall mortality rate in the study areas in 2019 was as follows:
Vinnytsia — 15.61%o, which is 9.3% higher than in 1990 (17.22%o); Lviv
— 3.02%o, which is 6.6% higher than in 1995 (12.16%o), Chernihiv —
18.60%o, which is 0.3% higher than in 1995 (18.90%o).

The total fertility rate has also changed since 1995: in Vinnytsia Ob-
last, it has fallen to 1.205 (by 26.25%), in Chemihiv Oblast to 1.028 (by
25.0%), and in Lviv Oblast to 1.258 (by 22.7%). In all three oblasts, the
highest fertility rate per 1,000 women of the respective age group has
shifted from 20-24 to 25-29 years old, along with the decline.

The number of children has also decreased since independence. In
Vinnytsia region, it has decreased by more than 100,000, in Lviv region —
by 196,000, and in Chernihiv region — by 63,000. Around the world, and
in Ukraine in particular, there is a growing number of informal relation-
ships among young people, which in turn has an impact on the develop-
ment of demographic processes. As a result, the number of children bom
out of wedlock and in single-parent families is constantly increasing.
The number of registered marriages decreased by 26.8% in Vinnytsia
region, 50.9% in Lviv region, and 37.0% in Chernihiv region compared to
1995 (Main Department of Statistics in Vinnytsia region, 2019; Yermi-
shev et al., 2020).

Characteristics of households

A survey of households in the study areas and their living conditions
was conducted (Table 5). Almost two-thirds of households are located in
urban areas and consist mainly of two people, with the lowest number of
households with four or more people. Only in Lviv region do over one
third of households have four or more people in the family (35.1%). The
overwhelming majority of families have only one child (Yeroshkina &
Derevianko, 2019; Population of Ukraine 2019. Demographic Yearbook,

2019). The number of divorces has increased since 1995, resulting in
5,000 children being left to live in single-parent families every year. Most
divorces in Ukraine generally occur in the period of 1-4 years of marriage
(30.3-38.3%) and 5-9 years (24.2-27.2%)). But in recent years, there has
been a tendency to improve this figure.

Table 5
Characteristics of households in the surveyed regions

Total Theaverage  Average numberof — Number of children
. o, e
Region  houscholds, neoumberle ]'1?: people in the family, %  inthe family, %
thousands . PSP 203 >4 1 2 2
family, persons

Vinnytsa ~ 629.7 247 245 330 254 171 715 256 29
Lviv 821.5 3.02 194 244 21.1 351 739 217 44
Chemihiv =~ 4352 2.30 253 390 207 150 915 74 1.1

The number of abortions

Analysing the number of abortions among the female population of
the surveyed oblasts, a significant decrease was found over 19 years, from
2000 to 2019 (Yeroshkina & Derevianko, 2019). For example, in Vinny-
tsia Oblast, the number of abortions per 100 pregnancies decreased by
28times, in Lviv Oblast by 44 times, and in Chemihiv Oblast by
5.1 times, respectively (Table 6). In addition, the number of abortions
among women of childbearing age decreased, and the abortion-to-
childbirth ratio decreased.

Table 6
Number of abortions per 100 pregnancies in the studied regions

Number of abortions per 100 pregnancies

Region

2000 year 2019 year
Vinnitsia 96 34
Lviv 62 14
Chemihiv 135 26

An equally important demographic indicator of public health is mor-
tality. The mortality rates of the population of the regions by age decreased
in 5 age groups under 24, and since 2007 there has been a decrease in this
indicator in the age group of 70 years and older, which can be attributed to
modern methods of work of geriatric services. At the same time, there has
been a significant increase in the mortality rate in the 9 age groups from 25
to 69. In terms of gender, 16 men in 1000 die in Vinnytsia and Chemihiv
regions, and 17 in 1000 in Lviv region; 14 women in 1000 die in Vinny-
tsia region, 15.9 in 1000 in Lviv region and 8 in 1000 in Chernihiv region,
respectively (Annual report on the state of health of the population, the
sanitary and epidemiological situation and the results of the health care
system of Ukraine, 2017).

The main causes of death

The main causes of death are 6 groups of diseases, with circulatory
diseases leading the way (Table 7).

Table 7
The main causes of death in the surveyed regions (%)

Major diseases leading to death, %
diseases diseases diseases some
Region  ofthe  neo- Xt o fthe of the infectious
circulatory  plasms respiratory  digestive  and parasitic
causes .
system system system diseases
Vinnytsia ~ 66.02 1471 702 501 501 1.16
Lviv 6142 1350 505 434 434 434
Chemihiv ~ 73.65 1096 5.16 3.17 2.38 1.09

In 2019, the first rank among the diseases that are the main causes of
death was occupied by circulatory diseases, which tended to decrease
slightly, followed by malignant neoplasms, the third rank by external cau-
ses, the fourth by respiratory diseases, the fifth by digestive diseases, and
the sixth by some infectious and parasitic diseases, which tended to in-
crease. Since 2008, there has been an increase in the number of infectious
diseases in the regions, with AIDS and tuberculosis taking an important
place among them. For example, in Vinnytsia region, there was an in-
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crease in the number of deaths caused by AIDS by 29.1%, in Chernihiv
region by 47.8%, and in Lviv region by 40.0%, and deaths caused by
tuberculosis by 58.1%, 38.9% and 42.0%, respectively, of all deaths in this
class (Protection of children in need of special attention of society: Statis-
tical collection, 2018; Population of Ukraine 2019. Demographic Year-
book, 2019).

Since independence, there has been a downward trend in the mortali-
ty rate of children under the age of 1: in the Vinnytsia region — by almost
8 times, in Chemihiv region — by 3 times, in Lviv region — by almost
2 times. According to the data obtained, we can confidently say that this
indicator has improved. This is due to improved medical monitoring of
pregnant women, more efficient check-ups of newborns and an increase
in the number and quality of perinatal centres. The main causes of infant
mortality are diseases and pathological conditions. The first place is occu-
pied by pathological conditions arising in the perinatal period, the second
by congenital developmental defects, deformities and chromosomal ab-
normalities, the third by diseases of the nervous system, the fourth by
respiratory diseases, and the fifth by accidents and other external causes of
death (Protection of children in need of special attention of society: Statis-
tical collection, 2016; Annual report on the state of health of the popula-
tion, the sanitary and epidemiological situation and the results of the health
care system of Ukraine, 2017).

Another important demographic indicator is life expectancy. This fi-
gure is increasing compared to 1995. This is due to the optimisation of the
geriatric service and the improvement of preventive measures. However,
this indicator still lags behind Western European countries (by 10 years or
more). The difference between the life expectancy of men and women is
almost 10.3 years (Population of Ukraine 2019. Demographic Yearbook,
2019). For example, in Vinnytsia and Lviv regions, life expectancy in-
creased by 5 years from 71 to 76 years, and in Chemihiv region by
3.6years from 67.1 to 70.7 years. Life expectancy in Europe is over
75.0 years (79.0 years for women and 70.5 for men).

The nutrition of the population has a direct bearing on the formation
of demographic processes and determines the structure of morbidity and
its changes. The burden of disease is assessed by the disability-adjusted
life years (DALY3s) indicator. DALY include an estimate of the number
of years of life lost due to various diseases before the age of 82.5 years for
women and 80 years for men (Earth Summit Agenda 21, 1992) and the
number of years lived in a state of disability (Nutrition policy in WHO
European Member States, 1995).

Health conditions that do not result in death are assigned values (dis-
ability weights) based on the results of the examinations to estimate the
number of years lost due to disability. The number of years lost as a result
of disability (adjusted for severity) is then summed with the number of
years lost as a result of premature mortality to produce a comprehensive
health unit, the DALY. One DALY represents the loss of one year of
healthy life.

In 2017globally, 11 million deaths (22% of all adult deaths) and 255
million DALY (15% of all adult DALYs) were attributable to dietary
risk factors. Cardiovascular disease was the leading cause of diet-related
deaths (10 million deaths and DALYs), followed by cancer
(913,090 deaths and 20 million DALYs) and type 2 diabetes
(338,714 deaths and 24 million DALYs). High sodium intake (3 million
deaths and 70 million DALYs), low whole grain intake (3 million deaths
and 82 million DALYS), and low fruit intake (2 million deaths and
65 million DALYs) were the leading dietary risk factors for death and
DALYs in many countries. More than 5 million (95%) of diet-related
deaths (45% of total diet-related deaths) and 177 million diet-related
DALYs (70% of total diet-related DALY's) occurred among adults under
70 years of age (GBD 2017 Diet Collaborators, 2019). According to the
same data, Ukraine is in a small group of countries with the highest rates
of age-standardised mortality per 100,000 population — 397 and DALYs
per 100,000 population — 8740, related to nutrition.

Table 8 shows the contribution of nutrition to the burden of disease in
Europe (Health 21, 1999), which is directly related to nutrition. In 2000,
136 million years of healthy life were lost in Europe. The most important
nutritional risk factors were responsible for the loss of more than 56 mil-
lion, and other diet-related factors contributed to another 52 million years.
The leading cause of death is cardiovascular disease (CVD), which causes

more than 4 million deaths a year in Europe. Nutrition factors explain ma-
ny of the differences in these diseases across Europe. The World Health
Report (Shaw et al., 1999) includes an assessment of the quantitative con-
tribution of nutritional risk factors such as high blood pressure, cholesterol,
overweight, obesity, and low consumption of vegetables and fruits.
It should also be noted that in Ukraine, CVDs claim the lives of more than
400,000 people a year.

Table 8
Contribution of nutrition to the burden of disease in Europe
Disease group % Type of Disease %
. Malnutrition 2
D]Sfa‘sm ?}fﬁle Diabetes mellitus 5
lﬁi.feucgnillat:ctlatf 41  Malignant neoplasms 32
mi/tn'tion Cardiovascular diseases tz(‘lCVD) 16010
To
Matemal diseases 1.0
Diseases of the oral cavity 1.1
Disordﬁrs of the hormonal system are related 26
. to nutrition '
Dm of the Congenital malformations 42
popalutllatlorllaﬂt;t ;\)Ie 38  Respiratory infections 6.8
p n}llltrne'tion Diseases of the digestive system 9.5
Infectious and parasitic diseases 10.5
Respiratory diseases 132
Neuropsychiatric disorders 511
Total 100.0
Diseases of the sensory organs 0.1
Eye diseases 0.1
Diseases of the genitourinary system 50
Other disorders 21 Perinatal discases 8.0
Diseases of the musculoskeletal system 190
Intentional injuries 219
Unintentional injuries 459
Total 100 — 100.0
Nutrition of the population

There are many common components to the contribution of nutrition
to the development of CVD, cancer, type 2 diabetes and obesity. The de-
velopment of these four diseases is also linked to a sedentary lifestyle.

By analysing the structure of the diet of the population of Ukraine
from 1992 to 2019, we can identify a significant improvement (Table 9).
Among the food groups whose increase in the population's diet contribu-
tes to better health are meat and meat products, eggs, fruits and berries, ve-
getables and gourds, and fish and fish products, but their quantity does not
meet the minimum recommended WHO standards. The National Report
"Sustainable Development Goals: Ukraine" provides a vision of the ben-
chmarks for Ukraine’s achievement of the SDGs, which were approved at
the UN Sustainable Development Summit in September 2015 as part of
the 70th session of the UN General Assembly in New York. According to
this document, meat consumption per capita, kg/year, should be increased
to 71 kg in 2025 and 80 kg in 2030; milk consumption — to 320 and 380,
and fruit consumption - to 78 and 90 kg, respectively (www.kmu.gov.ua/
storage/app/sites/1/natsionalna-dopovid-csr-Ukrainy.pdf).  Against the
backdrop of these changes, the World Food Organisation (FAO) has
reported an increase in maknutrition in Ukraine from 2.8% of the popula-
tion in 2017 to 4.8% in 2023, based on the results of a national study of the
current dietary patterns of Ukrainians (www.fao.org/faostat/ru/#data).

In 2019, a national study of the current dietary patterns of Ukrainians
was conducted. The study involved 1232 people aged 1 to 60 years.
The sample is representative of the urban population of Ukraine by the
following criteria: age, gender, type of settlement, and region. The rese-
arch methodology was developed and agreed upon with the participation
of local and global experts (nutritionists) in the field of nutrition. Expertise
in the study was provided by the leading professional association in the
field of nutrition — the Association of Nutritionists of Ukraine. The study
was conducted by the international research company IPSOS at the initia-
tive of Danone in Ukraine. According to the study, for the first time, an
objective level of salt consumption was determined that significantly
exceeds the recommended level starting from early childhood, which
leads to a lifelong preference for salty foods. Adult men consume md#d/
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than double and women almost double the recommended 5 grams, lea-
ding to an increase in blood pressure and the risk of related heart attacks
and strokes. There is also a low level of consumption of natural foods that
have proven health benefits, such as vegetables, fiuits and berries, legu-
mes, nuts, fish and dairy products. As a result, this leads to deficiencies in

Table 9
Nutrition dynamics of the population of Ukraine

important vitamins and minerals. For example, preschool children receive
11% less than the recommended amount of calcium, and adolescents re-
ceive 21% less than the daily value of this mineral. Adults have low inta-
kes of magnesium and vitamins A, C, and E. The lack of these important
nutrients is damaging the health and quality of life of Ukrainians.

Food groups, consumption per 1 person per year, kg (pcs, 1)

Years Regions meatand  milk and dairy fruitsand  vegetables and . bread and bread  fish and fish
meat products  products 888 potatoes berries melons cultures of products products
Rational norm (calculated by the
Ministry of Health of Ukraine) 80 380 290 124 9 161 13 101 20
Ukraine 379 242.8 1712 1229 334 957 8.1 1287 36
19921996 Virllnytsi.a region 429 2156 204.0 169.7 346 887 79 139.6 58
Lviv region 276 274.6 156.8 139.5 432 54.1 69 120.7 8.0
Chemihiv region 46.6 3382 208.0 207.1 423 120.1 53 1333 4.7
Ukraine 338 2102 1702 1324 29.8 101 92 1265 9.7
1997-2001 Vinnytsia region 40.5 2083 1954 1693 254 86.5 89 129.6 16.6
Lviv region 40.5 2702 171.8 1434 355 799 85 1262 17.8
Chemihiv region 40.5 296.1 2192 201.8 318 136.5 73 1409 10.6
Ukraine 374 2276 2264 1363 335 116.8 124 1249 153
2002-2006 Vinnytsia region 378 3218 231 1734 387 110.1 13.6 140.8 153
Lviv region 373 266.8 203.6 1573 341 1108 11.6 1219 153
Chemihiv region 358 2824 250.6 185.5 25.6 144.8 109 127.1 153
Ukraine 49.8 2124 2764 1327 464 1382 145 1132 152
2007-2011 Vinnytsia region 485 2187 2884 167.5 515 144.8 158 1286 263
Lviv region 43 224.1 2542 1629 43.1 130.3 149 1114 313
Chemihiv region 449 2513 2702 171.7 374 160.1 14.1 121.2 15.8
Ukraine 532 214.7 294.6 138.8 525 1629 12.7 106.1 10.7
20122016 Vir.mytsifi region 534 2156 3054 176.0 614 1729 135 1179 21.8
Lviv region 481 236.1 2792 1739 480 150.8 135 104.3 232
Chemihiv region 476 2379 281.2 176.0 419 172.1 12.0 1165 11.6
Ukraine 527 1983 2737 1409 56.3 163.5 119 100.1 10.7
2017-2019 Vir}ny'sig region 554 1999 291.7 1815 614 167.8 132 114.8 24
Lviv region 50.6 208.1 2712 1815 543 1619 12.5 94.0 223
Chemihiv region 503 2156 2777 174.5 43.8 163.8 119 1153 113

The consumption of the most unhealthy source of calories, free sugar,
also increases with age. Children of all age groups consume too much su-
gar: on average, young children (1-3 years old) consume 47 grams of su-
gar per day; preschool children — 56 grams, schoolchildren and adoles-
cents — 67 grams of free sugar per day. This is significantly higher than the
maximum permissible amount of free sugar consumption for an adult of
50 grams per day according to the recommendations for a healthy diet for
adults.

In addition to sugar, children of all ages and adults consume too many
flour products, potatoes, and saturated fats, which contributes to weight
gain and increases the risk of dangerous chronic diseases such as diabetes,
atherosclerotic cardiovascular disease, and cancer. At the same time, Uk-
rainian children consume a small amount of dairy products — an average
of 185 mL per day. The level of consumption of such products among
adolescents was particularly low — only 155 mL daily. This is less than
1 portion per day compared to the generally recommended 2-3.

Analysing the regional peculiarities of consumption of various food
groups (per person per year, kg (pcs, 1)), it can be concluded that the nutri-
tional status of the population of Vinnytsia Oblast is significantly better
compared to other regions studied and Ukraine as a whole, except for milk
and dairy products, bread and bread products, of which more are con-
sumed in Chemihiv Oblast. Although the consumption of milk and dairy
products is higher in Chemihiv region, in the dynamics of 27 years, its
consumption has fallen from 338.2 litres per capita per year to 215.6, ie.
by 63.4%. According to Babych (2019), the regional food security as-
sessment ranking at the regional level is 1 for Vinnytsia region, 21 and 10
for Lviv region and Chernihiv region, respectively.

Among the 9 food groups, only vegetables and gourds are provided
in the required quantity to the population of all the regions under study,
and fish and fish products to the population of Vinnytsia and Lviv regions.
A significant shortage of meat and meat products, milk and dairy prod-
ucts, eggs, fiuits and berries in the diets of the population with a simulta-
neous excessive intake of potatoes, bread and bread products is an impor-
528

tant limiting factor in the formation of the health of the population of the
studied regions. It has been proven that the daily physiological require-
ment for proteins is 0.8-1.0 g per 1 kg of body weight (approximately 90—
95 g), of which 55-60% should be animal proteins (meat, milk, eggs,
fish), and 40-45% should be vegetable proteins (beans, nuts, soybeans, ce-
reals). In the case of exhausting hard physical labour, and, importantly, in
the face of adverse environmental factors (ionising radiation, soil ende-
mism, etc.), the amount of protein in food should be increased to 2.5 g per
1.0 kg of body weight to prevent nitrogen losses. It should also be taken
into account that in some respects, the rational consumption rate calculated
by the Ministry of Health of Ukraine does not meet the WHO criteria,
which require 60% higher consumption of fruit, 45% higher consumption
of meat and 15% higher consumption of vegetables.

An important point of the research results was the identification of an
increase in the dynamics of fish and fish product consumption in Ukraine
as a whole and all the regions studied. However, the leaders are Vinnytsia
and Lviv regions, where the consumption of this food group per person is
almost two times higher than in Ukraine and Chernihiv region. According
to a study by McBumey et al. (2021), the life expectancy of people who
do not regularly eat oily seafish (salmon and mackerel ) decreases by an
average of 5 years (for comparison, the life expectancy of people who
smoke decreases by an average of 4 years). Fish should be a regular part
of a balanced diet, as it is a rich source of easily digestible proteins,
B vitamins and valuable minerals such as iron, magnesium, potassium,
calcium and iodine. Oily marine fish are especially useful, as they are a
treasure trove of omega-3 polyunsaturated fatty acids. These acids stabilise
cholesterol levels, strengthen the immune system, speed up metabolism,
improve cardiovascular function, increase concentration, etc. A diet rich in
omega-3 fatty acids is also a key to a longer life. Low levels of fatty acids
in the diet should be recognised as one of the key risk factors for heart
disease and premature death (McBurney et al., 2021).

To analyse the impact of population nutrition on the development of
certain types of diseases, we conducted a correlation analysis of these in-
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teractions. Since the data samples do not follow a normal distribution, we
used the non-parametric Spearman correlation method. The obtained Spe-
arman’s rank correlation coefficient can be used to determine a non-para-
metric measure of statistical dependence between two variables (Ta-
ble 10). The strength of the correlation ranges from 0 to + 1, and its level
was assessed on the following scale: 0 —no relationship; = 0.10 to + 0.49 —
weak dependence; + 0.50 to £0.69 — medium dependence; + 0.70 to +
0.99 —strong dependence; + 1 — complete dependence. The table includes
only indicators above 0.50.

Analysing the data obtained, it can be concluded that most food gro-
ups in the diets of the population have a direct impact on the development
of many major types of diseases. Thus, the development of tumours is in-
fluenced by most food groups, with eggs, vegetables and gourds, meat and
meat products, and oil being the leaders. At the same time, milk and bread
have an average inverse correlation. Hypertension, diabetes mellitus, hy-
perthyroidism, and circulatory and pancreatic diseases are also highly de-
pendent on the population's diets. At the same time, milk and dairy pro-
ducts, and bread and bread products have a medium to high inverse corre-
lation to certain diseases. Some of the results of the analysis contradict mo-
dem scientific data on the impact of certain foods on health, but this can be

Table 10

attributed to the specificity of the formation of national food groups. For
example, the impact of red meat and industrially processed meat on the
development of certain types of cancer, hypertension, and atherosclerosis
has been proven, while eating white meat is a preventive measure. The
same applies to milk, which stimulates the development of certain diseas-
es, dairy products, which are preventive, and fish and fish products (indu-
strially processed, unprocessed, river or sea). However, the purpose of the
correlation analysis was to prove the close links between nutrition and
public health.

To improve fertility rates and positively address family policy issues,
it is necessary to form a set of personal and social values that focus on cre-
ating and maintaining families of more than two children, increasing and
strengthening the educational potential as the main unit of population re-
production. The state should pay the greatest attention to young families
and families with children. To reduce mortality, improve health, and incre-
ase life expectancy, it is necessary to develop measures to improve the
quality of life, prevent diseases, reduce the impact of harmful and dange-
rous occupational factors on the body, improve the sanitary, epidemiologi-
cal, and environmental situation, and stimulate positive changes in peo-
ple’s behaviour and lifestyle (Paliienko, 2017).

Correlations between types of major diseases and food groups in the population’s diet

Food consumption groups per 1 person per year, kg (pcs, 1)

Types of diseases of the el milk — vepetibles Pread fish
population (Vinnytsia, Lviv . fruits .
and Cherrihiv regions) andmeat  and dairy eges potatoes and berics and melons oil andbread  andfish
products  products cultures products  products

Neoplasms 0.75 - 0.88 - 0.63 0.88 0.66 -0.54 0.51
Diseases of the endocrine system,
eating disorders, metabolic disorders B n 064 B - 061 0.60 - -
Diabetes mellitus 0.83 -0.72 0.88 - 0.66 0.80 0.69 - -
Incidence of hyperthyroidism in the population 0.60 - 0.79 - - 0.84 0.62 -0.67 -
Diseases of the circulatory system 0.62 - 0.83 - - 0.79 0.73 - 0.54
Anaemia - - - - - - - - -
Hypertensive disease 0.66 -0.59 0.83 - 0.56 0.74 0.79 - 0.65
Acute myocardial infarction - - - - - - - —051 -
Cerebrovascular diseases - 0.58 - - 0.63 - -
Strokes - - - - - - - - -
Diseases of the respiratory system - - - - - - 0.59 - 0.74
Bronchial asthma - —-0.74 0.56 - - - 0.67 - 0.58
Diseases of the digestive system - - 0.67 - - 0.70 0.59 - -
Diseases of the pancreas 0.62 —0.61 0.74 — — 0.67 0.63 — -

Diseases of the circulatory system have taken the leading position
among the causes of death from diseases for many years. This is why it is
necessary to create cardiology and cardiac surgery facilities in regional and
city centres and to provide highly qualified specialists to perform cardiac
surgery such as stenting and bypass surgery in the required number to
meet international standards. All of this will help reduce the number and
mortality rate from strokes, myocardial infarctions and other vascular pa-
thologies. In Vinnytsia, a new building of the regional cardiac centre is
currently planned to be commissioned (Shushkovska et al., 2022). The re-
gional hospital in Chernihiv is preparing for open-heart surgery by ope-
ning a department of interventional cardiology and reperfusion therapy.
It will treat patients with myocardial infarction and acute coronary syndro-
me. The Lviv Regional State Clinical Diagnostic and Treatment Cardiolo-
gy Centre, established in 1995, has been operating as a reperfusion centre
for the past two years and has been providing round-the-clock interven-
tions (coronary angiography, stenting) to patients with acute myocardial
infarction. In recent years, the number of coronary angiographies and sten-
ting procedures has been increasing.

There is an urgent need to expand the system to prevent the occurren-
ce of circulatory diseases. Measures to combat mortality from these disea-
ses should be different for people of different ages. In younger men, car-
diovascular disease, which has a high mortality rate, is associated with
alcohol abuse, smoking, inactivity and poor nutrition and is closely linked
to lifestyle. In older people, these diseases are associated with natural age-
related changes (World demographic trends, 2011; Markovych, 2013).
It has already been proven that targeted preventive screening for specific
diseases, taking into account age, gender, and risk factors, yields effective
results in reducing these diseases. In 2016, European recommendations on

preventive measures for circulatory system diseases were issued to narrow
the age range for screening (World Demographic Trends, 2011; Piepoli
etal., 2016).

On 1 January 2016, the UN strategy that sets out the SDGs came into
force. It contains 17 global goals and 169 targets that UN member states
have agreed to achieve by 2030. All of the SDGs are directly related to
health or have an impact on health policy: SDG 3 calls for "ensuring heal-
thy lives and promoting the well-being of all at all ages"; SDG 3.4 calls for
reducing premature deaths from non-communicable diseases (NCDs) by
one third by 2030 (Poston & Bouvier, 2017).

Conclusion

The problems of demographic policy now require the development of
a modem ideology of demographic development of the country, improve-
ment of the quality of scientific developments in the field of demographic
research and financial support. Today, this should be the main content of
the demographic state strategy.

References

Afanasieva, Y. V. (2014). Analiz faktoriv reproduktyvnoji dysfunkciji u suchasnij
ukrajins’kij sim’ji [Analysis of factors of reproductive dysfunction of the mo-
dern Ukrainian family]. Actual Problems of Public Administration, 1, 309-316
(in Ukrainian).

Chepelevska, L. A. (2018). Tendenciji zmin medychnykh i demografichnykh indy-
katoriv Ukrajiny u XXI stolitti [Trends in medical and demographic indicators
of Ukraine in the XXI century]. The Health of the Nation, 47, 48-52 (in Ukrai-
nian).

Regul. Mech. Biosyst., 2023, 14(4) 529



Chu, B,, Marwaha, K., Sanvictores, T., & Ayers, D. (2022). Physiology, stress reac-
tion. Stat Pearls Publishing, Stat Pearls.

Earth Summit Agenda 21 (1992). The United Nations programme of action from
Rio. United Nations Department of Public Information, New York.

Furdychko, O. I, Mudrak, O. V., & Yermishev, O. V. (2020). Vegetative status of
children as a termitorial bioindicator of ecological safety. Ukrainian Journal of
Ecology, 10(3), 191-196.

GBD 2017 Diet Collaborators (2019). Health effects of dietary risks in 195 countries,
1990-2017: A systematic analysis for the global burden of disease study 2017.
Lancet, 393(10184), 1958-1972.

GBD 2017 Diet Collaborators (2019). Health effects of dietary risks in 195 countries,
1990-2017: A systematic analysis for the Global Burden of Disease Study
2017. Lancet, 393(10184), 1958-1972.

Health 21 (1999). The health for all policy framework for the WHO European Re-
gion. Journal of Advanced Nursing, 30(2), 280.

Karmazina, O. O. (Ed.). (2018). Zaklady okhorony zdorov’ja ta zakhvoriuvanist’
naselennia Ukrajiny: Statystychnyj zbimyk [Health care facilities and morbidity
of the population of Ukraine in 2017: A statistical collection]. Derzhavna Sluzh-
ba Statystyky Ukrajiny, Kyiv (in Ukrainian).

Khammash, M. H. (2021). Perfect adaptation in biology. Cell Systems, 12(6), 509-521.

Latysheva, O. V., & Rovenska, V. V. (2019). Stijkyj rozvytok Ukrajiny ta postra-
dians’kykh krajin: Pryrodookhoronni ta social’ni indykatory [Sustainable de-
velopment of Ukraine and post-soviet countries: Environmental and social indi-
cators]. Priazovsky Economic Bulletin, 4(15), 190-199 (in Ukrainian).

Lea, A. J, Clark, A. G., Dahl, A. W., Devinsky, O., Garcia, A. R., Golden, C. D.,
Kamau, J., Kraft, T. S., Lim, Y. A. L., Martins, D., Mogoi, D., Pajukanta, P.,
Penry, G., Pontzer, H., Trumble, B. C., Urlacher, S. S., Venkataraman, V. V.,
Wallace, . J., Gurven, M., Lieberman, D., & Ayroles, J. F. (2023). Evolutionary
mismatch and the role of GXE interactions in human disease. ArXiv,
2301.05255v2.

Libanova, E. M. (2014). Demografichni zminy v konteksti social’nogo rozvytku
[Demographic shifts in the context of social development]. Demography and
Social Economy, 1, 9-29 (in Ukrainian).

Lieberman, D. E. (2016). The story of the human body: Evolution, health and dise-
ase. Pantheon Books, New York.

Markovych, I 1. (2013). Vplyv medychnykh i demografichnykh indykatoriv na re-
formuvannia medychnogo sektoru jak komponenta systemy bezpeky Ukrajiny
[The impact of medical and demographic indicators on the reform of the medi-
cal sector as a component of Ukraine’s security system]. The Health of the Na-
tion, 28, 29-34 (in Ukrainian).

McBumey, M. L, Tintle, N. L., Vasan, R. S., Sala-Vila, A., & Harris, W. S. (2021).
Using an erythrocyte fatty acid fingerprint to predict risk of all-cause mortality:
The framingham offspring cohort. The American Journal of Cinical Nutrition,
114(4), 1447-1454.

530

Nykyforenko, V. H. (Ed). (2018). Formation and development of human potential of
the region: Essence, modem tendencies and methods of estimation. Atlant, Odesa.

Paliienko, O. A. (2017). Demografichna kryza v Ukrajini: Shliakhy jiji rozshyrennia
[Demographic crisis in Ukraine: Ways of its extension]. Young Scientist, 49(1),
133-136 (in Ukrainian).

Piepoli, A. W., Hoes, A. W., Agewall, S. et al. (2016). European guidelines on car-
diovascular disease prevention in clinical practice. European Heart Joumal,
37(29),2315-2381.

Poston, D. L., & Bouvier, L. F. (2017). Population and society: An introduction to
demography. 2nd ed. Cambridge University Press, New York.

Pozniak, O. V., & Shevchuk, P. Y. (2014). Demografichni perspektyvy Ukrajiny do
2060 roku [Demographic prospects of Ukraine up to 2060]. Demography and
Social Economy, 1, 72—84 (in Ukrainian).

Shaw, M. E., Dorling, D. F. L., & Davey Smith, G. (1999). Poverty, social exclusion
and minorities. In: Wilkinson, R., & Marmot, M. (Eds.). Social determinants of
health. Oxford University Press, Oxford. Pp. 211-239.

Shushkovska, Y. Y., Vorovskyi, O. O., & Mudrak, O. V. (2022). Scientific and me-
thodological principles of state management of the cardiac care service of Eas-
tem Podillia in the context of the region’s sustainable development strategy.
Economy, Management and Administration, 101, 70-80.

Tanemoto, F., Nangaku, M., & Mimura, I. (2022). Epigenetic memory contributing
to the pathogenesis of AKI-to-CKD transition. Frontiers in Molecular Bioscien-
ces, 9, 1003227.

Timonina, M. (Ed.). (2019). Naselennia Ukrajiny za 2019 rik [Popuiation of Ukraine
2019]. Derzhavna Sluzhba Statystyky Ukrajiny, Kyiv (in Ukrainian).

Ukrainian Institute for Strategic Studies of the Ministry of Health of Ukraine (2017).
Annual report on the state of health of the population, the sanitary and epidemio-
logical situation and the results of the health care system of Ukraine. Medin-
form, Kyiv (in Ukrainian).

UN Economic and Social Council (2011). World demographic trends. UN, Geneva.

‘WHO (1995). Nutrition policy in WHO European member states: Progress report
following the 1992 Intemational conference on nutrition. WHO Regional Of-
fice for Europe, Copenhagen.

World Health Organization (2018). Healthy environments for healthier people.
'WHO Regional Office for Europe. Copenhagen.

Yermishev, O. (2020). The method of medical-ecological monitoring of public
health and environmentally hazardous areas. Joumal of Education, Health and
Sport, 10(5), 69-80.

Yermishev, O. V., Batsylieva, O. V., Shumihai, I. V., & Kuchenko, T. A. (2020).
Human potential of the region: Problems of reproduction, preservation and use
in the context of sustainable development. Scientific Reports of NULES of
Ukraine, 6, 88 (in Ukrainian).

Yeroshkina, T. V., & Derevianko, D. V. (2019). The main indicators of the state of
health of the population of the industrial region of Ukraine during the years of
independence. The Health of the Nation, 54, 7-14 (in Ukrainian).

Regul. Mech. Biosyst., 2023, 14(4)


http://doi.org/10.15421/2020_153
http://doi.org/10.15421/2020_153
http://doi.org/10.15421/2020_153
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.1016/j.cels.2021.05.020
http://doi.org/10.1093/ajcn/nqab195
http://doi.org/10.1093/ajcn/nqab195
http://doi.org/10.1093/ajcn/nqab195
http://doi.org/10.1093/ajcn/nqab195
http://doi.org/10.1093/eurheartj/ehw106
http://doi.org/10.1093/eurheartj/ehw106
http://doi.org/10.1093/eurheartj/ehw106
http://doi.org/10.26642/jen-2022-3(101)-70-80
http://doi.org/10.26642/jen-2022-3(101)-70-80
http://doi.org/10.26642/jen-2022-3(101)-70-80
http://doi.org/10.26642/jen-2022-3(101)-70-80
http://doi.org/10.3389/fmolb.2022.1003227
http://doi.org/10.3389/fmolb.2022.1003227
http://doi.org/10.3389/fmolb.2022.1003227
http://doi.org/10.12775/JEHS.2020.10.05.006
http://doi.org/10.12775/JEHS.2020.10.05.006
http://doi.org/10.12775/JEHS.2020.10.05.006

	458565609d16a3508b225576f339267507727096cc392d92afd18377f4ce9bd6.pdf
	458565609d16a3508b225576f339267507727096cc392d92afd18377f4ce9bd6.pdf
	458565609d16a3508b225576f339267507727096cc392d92afd18377f4ce9bd6.pdf

