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TheWorld Hedlth Organisation's 2030 Agendanotesthat hedlth and well-being, in combination with environmentd factors
and humen work, are the outcomes, determinants and systemic factors thet contribute to sudainable societd development. Sus-
tainable Development God 3 —"Promote hedlthy lives and wel-being for dl & dl ages' —isthe man one and covers sverd
environmenta determinants of hedlth, and in fact, environmenta determinants of heelth aredirectly or indirectly rdlated todl the
Sugtanable Development Gods Hedlth is a prerequisite for the full redisation of humen biosodid potentid and sudaingble
devdopment of Ukraine Accderating technologicd progress, growing environmenta pollution and asignificant increesein the
number of sressorsin the modem lifestyleincressetherisk of developing various diseeses. To determine the hedlth of the popu-
lation, an integrated gpproach is used, characterised by mediicd, satittical and demogrgphic indicators: pre-existing conditions,
morhidity, dissbility, and physicd development. The artide presented here identifies and studies the patterns of changes and
trendsin demographic processes and morbidity of different categories of populaionin Vinnytsia Chemihiv and Lviv regionsof
Ukraine We have noted that there is a degp demographic criss which is menifested in a sharp dedine in the population of
different regions of the country. It has been established that the processes of depopulation, increased mortdity of younger people
from diseases and an increese in the level of demographic old age have severd prerequisites for further degpening of these
processss Despite the Smilar dynamics of demographic processesin the surveyed regions, in terms of sustainable development,
the least threstening Situation is observed in the Lviv region, and the most darming in the Chernihiv region, which is primerily
dueto socio-economic factors
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I ntroduction

Oneof the World Hedlth Organization’s (WHO) prioritiesisthe 2030
Agenda for Sugtainable Development. Its main objectives are to achieve
the globd Sugiaineble Development God's (SDGs) in the Europeen re-
gion. Theeisuesweredsorased a the High-Level Medting ontheMid-
Term Review of the European Environment and Hedlth Process hdd in
Haifa, Igad, in April 2015, and & the Sixth Minigerid Conference on
Environment and Hedlth, held in June 2017 in Ogtrava, Czech Republic
(Libanova, 2014; Hedthy Environments for Hedthier People, 2018).
On 30 September 2019, the President of Ukraineissued aDecree"On the
Sugtainable Devdopment Godls of Ukraine for the period up to 2030", in
which he supported the achievement of the globd sugiainable develop-
ment gods and the resuits of ther adaptation, taking into account the
edifics of Ukraine's devdopment, as st out in the Nationd Report
"SQudaineable Devd opment Goas Ukraing'.

In the 2030 Agenda for Sustainable Devdopment, hedth and well-
being, in combination with environmenta factors and human work, are
seen as outcomes, determinants and systemic factors contributing to sus-
tainable development. The Sudtainable Development Godsin the fidd of
public hedth in different regions of Ukraine are integrated and indivisble,
they incdlude hedlth determinants that cover economic, environmenta ad
sodd indicators thet determine the state and level of hedlth of individuds
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and population groups, where theimportance of ensuring equity isparticu-
larly emphesisad (Afenesieva, 2014; Hedth care fadilities and morbidity
of the population of Ukrainein 2017: adatiticd callection, 2018).

SDG God 3—"Enaure hedthy livesand promatewdl-being for dl a
dl ages' —isthe overarching god and covers severd environmenta de-
terminants of hedth. However, improving hedth and dosing the hedlth
gap caused by sodd ineqity is itsalf a devedlopment god and a priority
under many of the other SDGs. The environmentd determinants of hedth
aredirectly or indirectly reated to dl the SDGs (Libanova, 2014; Protec-
tion of Childrenin need of Specid Attention of sodety: Setisticd Collec-
tion, 2018; Hedthy Environmentsfor Hedthier People, 2018).

Hedth determinants are a complex of individud, socid, economic
and environmentd factors that determine the state and leve of hedth of
individuas, population groups and the nation as awhale. Environmental
determinants are one of the most important agpects of the hedth satus of
the population in different regions of Ukraine Thereis no doubt thet in-
dugrid production, primarily in large cities, agriculture and other sectors
of the economy inevitably leadsto adeterioration in the ecologica date of
environmenta components;, reducing the quality and duration of humen
life and the levd of environmentd safety of the populaion as a whole
Weshould not forget about the long-term negative effects of the Chor-
nobyl accident on the sate of Ukrain€'s environment and public hedth.
All of this directly affects not only humen hedith, but o causes enor-
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mous damage to the economy, sharply reduces labour resources, and po-
tentialy cregtes carcinogenic, mutagenic, teratogenic, embryotoxic and
gonadatoxic hazards to the hedlth of not only current but dso future gene-
rations Increasing rates of indudtridisation and urbanisation leed to avio-
lation of ecologica balance and cauise degradation of not only the environ-
ment but aso human hedlth. But among al the environmenta factorsthat
have an impact on individua and populaion hedth and diseese patterns,
nutrition and physica adtivity are perhapsthe most important. At leegt two
obvious agpects of human nutrition have a sgnificant impact on sugtaine:
ble development. On the one hand, the hedlth of future generations direct-
ly depends on what their predecessors egt. On the other hand, food pro-
duction hasagloba impact on the environmernt.

Manutrition causes the largest number of desths worldwide Even
more than smoking, high blood pressure and any other risk factor. Thisis
confirmed by the results of a large udy on the impact of nutrition on
human hedth, which was obtained by andysing data from 195 countries
from 1990 to 2017. According to this study, every fifth death in the world
occurs precisaly because people do nat consume hedthy food. Thereason
istoo much sdt, and nat enough whole grains, fresh fruit and vegetables
People dso consume too few nuts, seeds, omegar3 fatty acids and fibre
The sudy shows that the impact of individud dietary factors varies from
country to country. However it is the excessve consumption of st and
inauffident amounts of whole grains, fresh vegetablesand fruitsinthe diet
thet cause morethan 50% of diet-rdated deeths Therestisduetothehigh
conaumption of red meat and technologicaly processed meat products,
sweetened beverages and trans fats In addition to mortality, unhedithy
dietsaffect the DALY (Disshility-Adjusted Life Y ear). Thisisthe number
of yearsof hedlithy lifelost asaresult of illness or death. Poor nutrition has
resulted in 255 million years of hedthy lifelost —16% of DALY samong
adultsworldwide (GBD 2017 Diet Collaborators (2019). Hedlth effects of
dietary risksin 195 countries, 1990-2017, 2017).

All of this gives grounds to condder hedth and disease to be deriva
tives of the environment. The conoept of "hedlth”" asamandatory criterion
should indude nat only physical hedth but dso the possibility of full labo-
ur and socid adtivity. lliness not only hinders but often sgnificantly limits
or deprives aperson of this opportunity. The movement from hedth toiill-
ness can be seen asaprocess of gradud weskening of the body’ saility to
adapt to changes in the sodd and production environment, and environ-
mental conditions, which ultimetely leads to a decrease in public, sodd
and labour functions Hedlth is a prerequisite for the full redlisation of hu-
man biosodid capabiilitiesand the sugtainable deve opment of the country.

The redities of our time, such as acoderating technologicd progress
progressive environmenta pollution, inadeguiate (unbaanced) nutrition, a
sgnificant increasein the number of stressesin the modern lifestyle under
matid law in Ukraine and in the post-war period, increase therisk of de-
veoping various diseases (Afanedeva, 2014; Latysheva & Rovenska,
2019), epedidly cancer, which is assodated with low-dress ressance of
Ukrainians

Today, public hedth isan important indicator of acountry’s sudtaina
ble devdopment. Itsmonitoring isextremedy necessary and should be car-
ried out on an ongoing badis for various purposes. The ahility to assess
changes in public hedth over time, its dynamics in different regions of
Ukraine, and comparison with ather countrieswill provide a scientific bax
dsfor the devdopment of effective Sate palicy in this area. The Conoept
for the Development of the Public Hedlth System of Ukraine defines pub-
lic hedth asa st of tools, procedures and messuresimplemented by Sate
and non-gate indtitutionsto promote public hedth, prevent diseeses, incre-
ase the duration of active and working age and encourage a hedlthy life-
gyleby combining the efforts of thewhale society (hitps//zakon.radagov.
ualavg'show/560-2017-80). There is no single criterion for assessing
public hedlth, but there are many approaches to defining the concept of
"hedth”. A comprehengve gpproach is used to definethe hedlth of the po-
pulation in the world, which is characterised by demographic indicators
pre-disease conditions, morbidity, disability, and physca deve opment.
Inthe proposed atide, we reved demogrgphic indicators and morbidity,
whichleadstothe highest mortdity rates

Some indicators of human devdopment in Ukraine include consoli-
dated budget expenditures on hedthcare 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 totd
amount of hedthcare expenditures is increesing at the expense of locd
budgetsto 10-13%, in 2020 —to 13% (Hedthcare fadilities and morbidity
of the population of Ukrainein 2017: adatigticd collection, 2018).

The population of Ukraine hed a gable upward trend until the early
1990s but with a decline in growth intengty Snce the 1970s. In 1991, for
thefirgt time, mortdlity rates exceaded fertility rates with thetotd mortali-
ty rate a 12.9 per thousand population and increesing to 14.1 in 2019,
while the totd fertility rate decreased from 12.1%o. to 10.2%. (Pdliienko,
2017; Chepeevska, 2018).

Theimplementation of the comprehensive programme "Hedith of the
Nation" and ast of regiond and departmentd programmesin thefidd of
hedlth protection and improvement contributed to a Sgnificant reduction
in the consequences of the medical and demographic crigs but did nat
enaureitsovercoming (Poznisk & Shevchuk, 2014).

Over 30 years (1990-2020), the populaion of Ukraine decreasad 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 hillion
peoplein 2050, despite the downweard trend in fertility in devel oped coun-
tries By 2050, 2 billion peoplewill be over 60 yearsold (Pdiienko, 2017).
For Ukraine, theforecagt isunfavourable: by 2050, itspopulaion isexpec-
ted to dedine by another 7.8 million people (World Demographic Trends,
2011; Pdiienko, 2017).

The date of reproductive hedth is characterisad by fertility rates and
the hedlth of children and women isreflected in maternd and infant mor-
tdity. Currently, the maternd mortdlity rate in Ukraine remains one of the
highegt in Europe, dthough there isadownward trend in these indicators
Abortionisone of the determining factors and remainsacommon method
of birth contral for Ukrainian women, with the number of abortionsbeing
1.2 times higher than the number of births. For comparison, thisfigure in
France and Garmany is 0.25, and in Jgpan — 0.06. In addition, abortions
have anegativeimpact on women' sreproductive hedlth, leading to inferti-
lity and miscarriage, and in 5 cases (out of 10,000 abortions) this proce-
dureleadsto death (Afanadeva, 2014; Lekhanat d, 2017).

Ukraine s demogrgphics are characterised by ahigh rate of infant and
working-age mortdity, espedialy among young men, from cardiovascular
dissase, which is not typica for developed countries (Markovych, 2013;
Chepdevska, 2018).

Another problem in Ukraine is the reduction of the average age of
deeth from mogt diseases the differentiation between the causes of deeth
and the average age of degth is vary high (unlike in the EU). The lowest
average age of deeth among Ukrainians is recorded in the dass of infec-
tiousdiseasss (AIDS tuberculoss).

In Ukraine, life expectancy is gradudly decreesing, with an average
life expectancy of 71 years (women — 75, men — 66), and our courtry
ranks 52nd among the world' scountriesin thisregard.

Initsglobd grategic document for nationd hedth services Hedth for
All inthe 21g Century, the WHO hes defined the ariteriathat dl countries
should grive for. These criteriaindude positive naturd populetion growth
and life expectancy, which should be a leest 75 years The demographic
stuation in Ukraine currently does not meet these criteria, so it isimpor-
tant to sudy the problems related to socio-demographic processes.

The purpose of the Sudy isto identify patterns of changes and trends
in the sod o-demographic processes of morbidity in the population of Vin-
nytda, Lviv and Chernihiv regions of Ukraine Based on the research, the
study aims to identify the causes of the deterioration of public hedth in
theseregionsand to propose waystoimprove the current Situation.

Thesoda and demogr aphic Stuation

The sodid and demogrgphic Studtion in Vinnytda, Lviv and Cherni-
hiv regions is unfavourable. Each of the regions has a digtinctive history,
production, economic and human resources potentiad, and rich natural and
labour resources. Al of this contributes to the industrid, sodid and econo-
mic devdopment of the regions. At the same time, intensive indugtrid
development leeds to a tense environmenta and demographic Stuation,
which poses among other chalenges, the need to improve hedthcare and
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sodd sarvices The Chornobyl accident has changed the perception of the
degree of danger of anthropo-environmenta impacts on humans and its
medica consaquences continue to be dosdy sudied by exparts as this
impact on public hedth is unpardlded both in nature and in scde It is
wel known that dl types of adaptations are basad on the formation of a
sysemic sructurd footprint (SSF) —aset of sructurd changesinthe cdlls
and tissues of organs and systems spedifically respongble for this adgpta
tion, which increases their functiond capadity. The reason and trigger for
theformation of CV Sisthe discrepancy between theincreased load onthe
organs and ther origind functiond capeadity. These changes consgt of an
increase in the ativity of the genetic apparatus of cdlls which leadsto an
increase in the number and mass of cdlular sructures (ribosomes, mito-
chondria, eic) repongble for the mast important functions of synthesis of
esrtid proteins ion trangport, an incresse in copies of genes encoding
essntid proteing and others. New structures are formed, which increeses
the functiond capadity of the sysem and brings the organism to a new
level of functioning required for the duration of the environmenta factor
(Chu et d., 2022; Tanemaoto & d., 2022). The number of nenly crested
sructures is caled the "sructurd cost of adaptation”. With prolonged,
strong, or repested exposure to environmentd factors tissues and organs
undergo astage of wear and tear (ma adaptation), in which the capatilities
of hypertrophied cdls are exhaugted. They reduce the rate of synthess
disupt therenewd of sructures, and dimulate the degth of functiond cells
and their replacement by connective tissue dements, i.e develop organ or
sysdemic sderods with the formation of functiond orgen falure Func-
tiond insuffidency has been etablished for compensatory hypertrophy of
the heart, kidneys liver, nerve centres, pituitary-adrend system, secretory
cdls of the stomach, pancress and other organs Wear and tear due to
hyperfunction is the cause of many diseases, induding hypertenson and
diabetes Thus a the lagt Stage of adaptation formation, the adaptive re-
goonse turns into a maadaptive, pathologicd one, i.e, the trandformation
of adaptation into a disease (Lieberman, 2016; Lea et d., 2023). Thispa:
thogenetic mechanism is cdled local wear and tear of the systems domi-
nant in adaptation. All of these mechanismsare characteridtic of long-term
exposuretoradiation (Chuetd., 2022; Tanemato et d., 2022).

In the development of environmentally-dependent extreme dates, the
main nongpecific mechanisms of maadaptation are the lack of functiond
resarves of the autonomic nervous system (ANS), which causes an energy
imbalance with an increage in anaerobic catabalism and the involvement
of the body’ s pladtic resourcesin the reaction, labdlling of cdl membranes
with adtivation of lipid peroxidation (LPO) processes and depletion of the

artioxidant system potentid, disruption of antigenic-structurd and func-
tiond-vegetative homeodtasis (Khammash, 2021).

To cdculate the vegetative coefficient (adgptation coefficient), we
used the functiond vegetative diagnoss of the populaion according to
V. F.Makats (Furdychko et d., 2020; Yermishev, 2020). The vegetative
coefficient KV (adaptation coefficent) is the numerical result of the rdla
tive ratio of the sum of the totdl sympathetic activity to parasympathetic
adtivity 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, thasewho lived in radiation-contaminated (RC) regions (Vinnytsa
and Chernihiv regions) and those in "conditiondly radiation-freg’ regions
(Lviv region, Table 1). The average doses of totd (externd and internd)
exposure in mSv accumulated in the period 1986-2005 &fter the Chor-
nobyl accident in the regions of Ukraine are asfollows Vinnytdaoblast —
2.2, Lviv oblast —0.87 and Chermnihiv oblast —2.3.

Tablel
Regiond peculiarities of the adaptive capacity of the population
of Ukraine (vegetative coeffidient, k-V; basic norm =1.00)

Area \Women'sgroup Men'sgroup Average
Vinnytsa 094 090 092
Lviv 120 118 119
Chemihiv 04 094 04

AnincreaeinkV abovethe normin femae and mde groupsindica
tesa"sympathetic orientation” of the vegetative orientation (critica func-
tiondl dress of adgptation), which in this Stuation indicates the asence of
a"'radiation component” of theintegrated environmenta pressure We no-
ted the opposite Stuation during long-term observations of the dynamics
of the vegetative orientation of the population in the 4th zone of rediation
contamination for Vinnytsa and Chernihiv regions. Long-term residence
of the population in the zone of increased radiation exposure causes nega-
tive dynamics of functiond individua and population (group, collective)
hedlth and its environmenta dependence. The latter is accompanied by a
Seady increase in parasympethetic activity and is the main mechaniam of
maladaptation of the humean body to environmental components as evi-
denced by adecrease bdow the normd k-V.

As of 1 January 2020, the totd populaion of the regions showed a
decrease the larget percentage of dedine was obsarved in Chemihiv
region, which amounted to 26.4%, and the smdlest percentage in Lviv
region, whichwas9.3% (Teble 2).

Table2
Key demographicindicators of Vinnytsa, Lviv and Chemihiv regions (asof 1 January 2020)
Area Changesin population, %. Annud population dedine, Urben population, % Rurd population, %.
tota population of theregion  urbanpopulaion  rurd populaion thousands of people 195yer 2020yexr  19%5yexr  2020year
Vinnytsa —-1822 -10.16 —-2539 145 4709 5173 5291 4820
Lviv -932 -925 -943 170 6102 61.06 389%8 33BHA
Chemihiv —2644 +820 -820 155 57.00 65.20 4300 3480

A deady trend towards urbanisgtion was found in Vinnytsa and
Chernihiv oblegts in contragt to Lviv oblagt, where the Stuation hes not
changed, but in dl oblegts, there is a decrease in the tatd number of the
urban and rurd population (Nykyforenko, 2018; Main Department of Sta
tigicsin Vinnytsaregion, 2019; Yermishev a d, 2020).

There was adigproportion in gender and demographic characteridics
in dl surveyed regions with a reduced number of men compared to wo-
men. At the sametime, thereis a decrease in the femde population in the
Vinnytda region by 19.7% and Chemihiv region by 27.3%, with the
highest number of men per 21000 womenin Lviv region—901 (Table 3).

The population in 2020 in the regiond centres was as follows Vin-
nytsa—370.7 thousand people; Lviv Lviv — 756 thousand people; city of
Chernihiv —286.2 thousand people.

The gender structure of the population is characterised by changesin
the number of men and women over the course of life. A fairly Sablerdio
of the number of hirths was found: in Vinnytda 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. Inthese regions, aswel asin Ukraneasa

whole, there is an increese in the number of boy hirths. In the future, this
ratio will change as areault of the influence of biologica and socid fac-
tors Thus a ayoung age, thereisgpproximetely the same number of men
and women, and in old age, due to higher mortdlity rates among men, the
proportion of women in the populaion sructure changes and becomes
higher then among men (Poznigk & Shevchuk, 2014).

Theagedructureof thepopulation

The age gtructure of the population in the regions is characterised by
an ageing trend (Table 4). Table 4 showsthat the largest proportion of the
totd population by age is the group of people aged 70 and dlder, and the
smdllest proportion of adultsis the group of people aged 65-69 (Annud
report on the state of hedth of the population, the sanitary and epidemio-
logicd dtuation and the reaults of the hedth care sysem of Ukraine,
2017). As of the beginning of 2020, proportions of persons of a young
nonworking age (Up to 15 yearsindusive) in the regionswere asfallows
Vinnytda— 15.29, Lviv — 17.4%, Chernihiv — 14.4%; working age (16—
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59 yers): Vinnytda— 65.4%, Lviv — 62.0%, Chernihiv — 58.2%; older
people (60 and older): Vinnytsa — 19.4%, Lviv — 20.6%, Chermnihiv —
27.4% (Annud report on the state of hedith of the population, the sanitary
and epidemiologica Stuation and the results of the hedth care sysem of
Ukraine, 2017).

Table3
Gender and demogrgphic characteridics
of the populaion of VVinnytsia, Lviv and Chermihiv regions

Area Maepopulation,%  Femdepopudion,%  Number of men

1995 2020 1995 2020  per1000women

Vinnytsa 4519 4633 5481 5367 863
Lviv 4750 4740 5250 5260 01
Chemihiv 4496 4549 5504 451 835
Table4

Themain age groups of the population of the sudied regions

upto 2024 2529 30-34 4549 50-54 6569 70yeas
Regions 1lyear, yeas yeas yeas yeas Yyeas yeas andolde.
% 0d% dd% dd% dd% od% od% %

Virmytsa 130 569 729 814 701 68 559 1250
Lviv 09 63 750 860 67/ 671 463 1000
Chanihv. 061 446 623 830 694 668 645 1990

In 1995, this ratio was as fallows Vinnytda oblagt — 19.7%, 58.8%,
22.2%; Lviv oblast — 23.7%, 58.6%, 17.7%; Chemihiv oblast — 19.5%,
55.6%, 24.9%, regpectively. Thiswastypica for aprogressivetype of age
structure, as the proportion of younger people exceeded older age groups.
In recent years a regressive type of age sructure has been characteridtic.
The number of pendoners per 1000 people is 400 in Vinnytda Oblagt,
290in Chernihiv Oblagt, and 274 in Lviv Oblast (Pdiienko, 2017).

We a0 sudied the date of natural population movement — changes
inits9ze and quditative compogtion asaresult of the main demogragphic
phenomeng, i.e birth and death rates Since 1995, the overdl fertility rate
hes decreased: in Vinnytda region by 33.6%, in Lviv region by 30.7%,
and in Chernihiv region by 25.0%. The lowest fertility ratleswerein 2019
and 2001 Vinnytsa region — 1.21%o0 and 1.22%o, Lviv region — 1.26%o
and 1.26%., Chernihiv region — 1.03%. and 1.08%.. Then, gradudly, this
indicator increesed and resched its maximum vaues in 2012-2014, and
then began to dedlineagain.

The overdl mortdlity rate in the Sudy aress in 2019 was as follows
Vinnytda— 15.61%., which is 9.3% higher than in 1990 (17.22%o); Lviv
— 3.02%o0, which is 6.6% higher then in 1995 (12.16%o), Chernihiv —
18.60%o, which is0.3% higher than in 1995 (18.90%o).

Thetotd fertility rate has dso changed since 1995: in Vinnytsa Ob-
lagt, it has falen to 1.205 (by 26.25%), in Chernihiv Oblagt to 1.028 (by
250%), and in Lviv Oblagt to 1.258 (by 22.7%). In dl three oblegts, the
highest fertility rate per 1,000 women of the respective age group hes
shifted from 20-24 to 25-29 yearsold, dong with the dedine

The number of children has dso decreased snce independence. In
Vinnytdaregion, 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 patticular, there is a growing number of informd reation-
ships among young people, which in turn has an impact on the develop-
ment of demographic processes Asareault, the number of children born
out of wedlock and in Sngle-parent families is condantly increesing.
Thenumber of regigered marriages decreased by 26.8% in Vinnytsa
region, 50.9%in Lviv region, and 37.0%in Chernihiv region compared to
1995 (Main Department of Satidics in Vinnytsa region, 2019; Yermi-
shev et d., 2020).

Characterigicsof houssholds

A survey of householdsin the Sudy aress and their living conditions
was conducted (Table 5). Almogt two-thirds of househadlds are located in
urban areas and condst 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
ovewhdming mgority of families have only one child (Yeroshkina &
Derevianko, 2019; Population of Ukraine 2019. Demographic Y earbook,

2019). The number of divorces hes increased since 1995, reauiting in
5,000 children being left to live in Sngle-parent families every year. Mot
divorcesin Ukraine generdly occur inthe period of 1-4 years of marriage
(30.3-38.3%) and 5-9 years (24.2-27.2%). Bt in recent years, there has
been atendency toimprovethisfigure

Table5
Characteridics of householdsin the surveyed regions

Theaverage  Averagenumber of  Number of children

Region Tddds nurrchf peopleinthefamily, % inthefamily, %
popleina —, 5, 5 5 s
family, persons
Vinmytsa  629.7 247 245 330 254 171 715 256 29
Lviv 8215 32 194 244 211 351 739 217 44
Chemihiv 4352 230 253 390 207 150 915 74 11
Thenumber of abortions

Andysing the number of abortions among the femae population of
the surveyed oblasts, asignificant decrease wasfound over 19 years from
2000to 2019 (Yeroshkina & Derevianko, 2019). For example, in Vinny-
tga Oblast, the number of abortions per 100 pregnancies decreased by
28times, in Lviv Oblagt by 44 times, and in Chernihiv Oblagt by
5.1times regpectivdy (Table 6). In addition, the number of abortions
among women of childbearing age decreased, and the abortion-to-
childbirth ratio decregsed.

Table6
Number of abortions per 100 pregnandiesin the sudied regions

Region Number of ebortionsper 100 pregnancies
2000yesr 2019yex
Vinnitsa 9% A
Lviv 62 14
Chemihiv 135 26

An equaly important demographic indicator of public hedth is mor-
tdity. Themortdity rates of the population of the regionsby age decreasaed
in 5 age groups under 24, and Snce 2007 there hes been adecrease in this
indicator in the age group of 70 yearsand older, which can beattributed to
modern methods of work of geridric services At the sametime, there has
been adgnificant increase in the mortdity ratein the 9 age groupsfrom 25
t0 69. In terms of gender, 16 men in 1000 diein Vinnytsaand Chernihiv
regions, and 17 in 1000 in Lviv region; 14 women in 1000 diein Vinny-
tdaregion, 15.9in 1000in Lviv region and 8in 1000 in Chernihiv region,
repectivdy (Annua report on the state of hedth of the populaion, the
sanitary and epidemiologica Stuation and the resuts of the hedth care
sydem of Ukraing, 2017).

Themain causesof death

The main causes of death are 6 groups of diseases, with drculatory
diseasesleading theway (Table7).

Table7
Themain causesof degth in the surveyed regions (%)

Maor diseasss|eading to degth, %

diseeses oder- diseeses diseeses vME
Region of the neo- of the of the infectious
drculatory plasms repirdory  digedive  and paragitic
Sysem sysem sysem diseess
Vinnytda 6602 1471 702 501 501 116
Lviv 6142 1350 505 434 434 434
Chenihiv 7365 1096 516 317 23 109

In 2019, the firg rank among the diseases that are the main causes of
death was occupied by drculatory diseeses which tended to decrease
digntly, followed by madignant neoplaams, the third rank by externd cau-
s the fourth by repiratory diseeses the fifth by digedtive 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 tuberculos's teking an important
place among them. For example, in Vinnytsa region, there was an in-
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crease in the number of deeths caused by AIDS by 29.1%, in Chernihiv
region by 47.8%, and in Lviv region by 40.0%, and desths caused by
tuberculogshy 58.1%, 38.9% and 42.0%, repectively, of dl degthsinthis
dass (Protection of children in need of spedid attention of society: Setis-
tical collection, 2018; Population of Ukraine 2019. Demogragphic Year-
book, 2019).

Since independence, there has been adownward trend in the mortdli-
ty rate of children under the age of 1: in the Vinnytdaregion —by dmogt
8times, in Chemihiv region — by 3 times in Lviv region — by dmogt
2times Acoording to the data obtained, we can corfidently say that this
indicator has improved. This is due to improved medica monitoring of
pregnant women, more efficdient check-ups of newborns and an increese
in the number and qudlity of perinatd centres. The main causes of infant
mortality are diseases and pathological conditions. Thefirst placeis occu-
pied by pathologicad conditions arisng in the perinatd period, the second
by congenitd devdopmentd defects, deformities and chromosoma b
normdities the third by diseeses of the nervous sysem, the fourth by
repiratory diseases, and thefifth by accidents and other externd causes of
desth (Protection of children in nead of specid atention of society: Setis-
tical cdllection, 2016; Annud report on the state of hedth of the popula:
tion, the sanitary and epidemiological Stuation and theresults of the hedlth
careysem of Ukraing, 2017).

Another important demographic indicator is life expectancy. Thisfi-
gureisinareasng compared to 1995, Thisisdueto the optimisation of the
geriatric srvice and the improvement of preventive messures However,
thisindicator il 1ags behind Western European countries (by 10 yearsor
more). The difference between the life expectancy of men and women is
amosgt 10.3 years (Population of Ukraine 2019. Demographic Y earbook,
2019). For example, in Vinnytda and Lviv regions, life expectancy in-
creased by 5 years from 71 to 76 years and in Chemihiv region by
36years from 67.1 to 70.7 years Life expectancy in Europe is over
75.0years(79.0 yearsfor 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
lifeyears (DALY indicator. DALY sinclude an estimete of the number
of years of lifelost due to various diseases before the age of 82.5 yearsfor
women and 80 years for men (Earth Summit Agenda 21, 1992) and the
number of years lived in a date of disability (Nutrition policy in WHO
Europeen Member Sates, 1995).

Hedlth conditions that do not resuilt in deeth are assgned vaues (dis-
ability weights) based on the resuits of the examinations to estimate the
number of yearslogt dueto disahility. The number of yearslogt asaresut
of disility (adjusted for severity) is then summed with the number of
years log as aresult of premature mortdity to produce a comprehensive
hedth unit, the DALY. One DALY represents the loss of one year of
hedthy life

In 2017globdlly, 11 million desths (22% of dl adult desths) and 255
million DALY's (15% of dl adult DALYS) were dtributable to dietary
risk factors. Cardiovascular disease wias the leading cause of digt-rdated
degths (10 million desths and DALYS), folowed by cancer
(9130900eeths and 20 million DALYsS) ad type 2 digbetes
(338,714 desths and 24 million DALY'9). High sodium intake (3 million
deaths and 70 million DALY's), low whole grain intake (3 million degths
and 82 million DALYS), and low fruit intake (2 million deaths and
65million DALYs) were the leeding didary risk factors for deeth and
DALYs in many countries. More than 5 million (95%) of digt-rdated
decths (45% of totd digt-rdated deeths) and 177 million diet-related
DALY (70% of totd diet-related DALY ) occurred among adults under
70 years of age (GBD 2017 Diet Collaborators, 2019). According to the
same daa, Ukraineisin asmal group of countries with the highest rates
of age-dandardised mortdity per 100,000 population —397 and DALY's
per 100,000 population— 8740, related to nutrition.

Table 8 showsthe contribution of nutrition to the burden of diseesein
Europe (Hedlth 21, 1999), which is directly rdated to nutrition. 1n 2000,
136 million years of hedlthy life were logt in Europe. The mogt important
nutritiond risk factors were respongble for the loss of more than 56 mil-
lion, and other digt-rdated factors contributed to another 52 million years
Theleading cause of death is cardiovascular disease (CVD), which causes

more than 4 million desths ayear in Europe. Nutrition factorsexplain me:
ny of the differences in these diseases acrass Europe The World Hedth
Report (Shaw et d., 1999) indudes an assessment of the quartitative con-
tribution of nutritiond risk factors such ashigh blood pressure, cholesteral,
oveweght, obesty, and low consumption of vegeiables and fruits
It should dso be noted that in Ukraing, CVDsdam thelives of morethan
400,000 peopleayesr.

Table8
Contribution of nutrition to the burden of diseasein Europe

Diseesegroup % Typeof Dissase %
) Manutrition 2
Diseesesf the Dicbetesmlitus 5
popuationthelae ;-\ it neoplaams 2
diredtly relatedto gnant
nutrition Cardiovascular diseeses (CVD) 61
Totd 100
Maternd diseeses 10
Disessesof theord cavity 11
Disordersof thehormond sysemarerdated 26
) tonutrition
D'mgame Congenital matformations 42
pf)g“ﬂi"r‘é“ WELAS 38 Respiratory infections 68
nutrition Disessesof thedigetive sygem 95
Infectiousand parasitic dissesss 105
Rexpiratory diseeses 132
Neurgpsychiaric disorders 511
Totd 1000
Disseses of the sensory organs 01
Eyediseasss 01
Dissssesof thegenitourinary sysem 50
Otherdisorders 21 Perinatd diseeses 80
Dissssesof themusculoskdetd sysem 190
Intentiond injuries 219
Unintertiond injuries 459
Totd 100 — 1000

Nutrition of the population

There are mary common components to the contribution of nutrition
to the development of CVD, cancer, type 2 diabetes and obesity. The de-
ve opment of thesefour diseasesisd o linked to asedentary lifestyle

By andysing 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-
testo better hedth are mesat and meat products, eggs, fruitsand berries, ve-
getablesand gourds, and fish and fish products, but their quartity does not
met the minimum recommended WHO standards The Nationd Report
"Sugtaineble Devdopment Gods Ukrane' provides a vision of the ben-
chmarksfor Ukraing sachievement of the SDGs, which were gpproved a
the UN Sustainable Deve opment Summit in September 2015 as part of
the 70th session of the UN Generd Assembly in New Y ork. According to
this document, mesat consumption per capita, kglyear, should beincreasad
to 71 kgin 2025 and 80 kg in 2030; milk consumption —to 320 and 380,
and fruit consumption - to 78 and 90 kg, repectivey (www.kmu.gov.ua/
dorage/gpp/dtesdl/natdondna-dopovid-c-Ukrainy.pdf).  Agang  the
beckdrop of these changes the World Food Organisation (FAO) has
reported an increese in manutrition in Ukraine from 2.8% of the popula:
tionin 2017 to 4.8%in 2023, based on the results of anaiond study of the
current dietary patterns of Ukrainians (Www.fao.orgffaodtat/ruftdata).

In 2019, anationd sudy of the current dietary patterns of Ukrainians
was conducted. The dudy involved 1232 people aged 1 to 60 years
Thesample is representative of the urban population of Ukrane by the
following criteria age, gender, type of settlement, and region. The ree-
arch methodology was developed and agreed upon with the participation
of local and global experts (nutritionists) in thefild of nutrition. Expertise
in the sudy was provided by the leading professond assodidion in the
fidd of nutrition — the Assodiation of Nutritionists of Ukraine. The study
was conducted by theinternationd research company IPSOS & theinitia-
tive of Danone in Ukraine. According to the sudy, for the fird time, an
objective levd of st consumption was determined that Sgnificantly
exceads the recommended levd dating from early childhood, which
lesds to alifdong preference for sdlty foods Adult men consume rriedd
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than double and women dmost double the recommended 5 grams, lea
ding to an increese in blood pressure and the risk of related heart attacks
and strokes Thereisadso alow levd of consumption of neturd foodsthat
have proven hedth benefits such as vegetables, fruits and berries, legu-
mes, nuts, fish and dairy products Asareault, thisleadsto deficendiesin

Table9
Nutrition dynamicsof the population of Ukraine

important vitamins and minerds. For example, preschoal children recave
11% less than the recommended amount of cacium, and adolescents re-
cave 21% lessthen the daily vaue of this minerd. Adults have low inta-
kes of megnesium and vitamins A, C, and E. Thelack of these important
nutrientsis dameging the health and qudlity of life of Ukrainians

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

Years Regions mestand  milk and dairy fruitsand  vegeteblesand breedandbreed  fishandfish
mest products  products s potatoes baries  mdonsaultures products products
Rationd norm (cdculated by the
Ministry of Heelth of Ukraine) 80 330 290 124 Q0 161 13 101 20
Ukraine 379 2428 1712 1229 334 95.7 81 1287 36
1997-199% Vinnytdaregion 429 2156 2040 169.7 346 837 79 1396 58
Lviv region 276 2746 1568 1395 432 1 6.9 1207 80
Chemihiv region 466 3382 2080 2071 123 1201 53 1333 47
Ukraine 338 2102 1702 1324 298 101 92 1265 97
19972001 Vinnytsaregion 405 2083 1954 1693 254 865 89 1206 166
Lviv region 405 2702 1718 1434 355 799 85 1262 178
Chemihiv region 405 2%6.1 2192 2018 318 1365 73 1409 106
Ukraine 374 276 2264 1363 335 1168 124 1249 153
2002-2006 Vinnytsaregion 378 3218 231 1734 387 1101 136 1408 153
Lviv region 373 2668 2036 1573 Al 1108 116 1219 153
Chernihiv region 358 2824 2506 1855 256 1448 109 1271 153
Ukraine 498 2124 2764 1327 464 1382 145 1132 152
20072011, Vinnytdaregion 485 2187 2884 1675 515 1448 158 1286 263
Lviv region 443 2241 2542 1629 431 1303 149 1ma 313
Chemihiv region 449 2513 2702 1717 374 1601 141 1212 158
Ukraine 532 2147 2946 1388 525 1629 127 106.1 10.7
2012-2016 Virnyts'gregjm 534 2156 3054 1760 614 1729 135 1179 218
Lviv region 481 2361 2792 1739 480 1508 135 1043 232
Chernihiv region 476 2379 2812 1760 419 1721 120 1165 116
Ukraine 52.7 1983 2737 1409 56.3 1635 119 1001 107
2017-2019 Vit_’wtsiaregm 554 1999 2917 1815 614 1678 132 1148 24
Lviv region 50.6 2081 2712 1815 43 1619 125 4.0 223
Chemihiv region 503 2156 2717 1745 438 1638 119 1153 113

The conaumption of the mogt unhedthy source of cdories free sugar,
a0 increaseswith age. Children of dl age groups consume too much su-
gar: on average, young children (1-3 years old) consume 47 grams of s+
gar per day; preschod children — 56 grams, schoolchildren and adoles-
cents—67 grams of free ugar per day. Thisissignificantly higher thanthe
maximum parmissible amount of free sugar consumption for an adult of
50 grams per day according to the recommendations for a hedthy diet for
aduts

In addition to sugar, children of dl agesand aduits consumetoo many
flour products, potatoes, and saturated fats, which contributes to weight
gain and increases the risk of dangerous chronic diseeses Such as dicbetes,
aherogderatic cardiovascular disease, and cancer. At the same time, Uk-
rainian children consume a smdl amount of dairy products — an average
of 185 mL per day. The levd of consumption of such products among
adolescants was paticularly low —only 155 mL daily. Thisis lessthen
1 portion per day compared to the generdly recommended 2-3.

Andysing the regiond peculiaities of consumption of various food
groups (per person per year, kg (pes 1)), it can be conduded thet the nutri-
tiond datus of the population of Vinnytda Oblagt is Sgnificantly better
compared to other regions studied and Ukraine asawhole, except for milk
and dairy products, breed and breed products of which more are con-
sumed in Chernihiv Oblagt. Although the consumption of milk and dairy
products is higher in Chernihiv region, in the dynamics of 27 years its
conaumption has falen from 338.2 litres per capita per year to 2156, i.e.
by 63.4%. According to Babych (2019), the regiond food security as-
sessment ranking at the regiond leve is1 for Vinnytdaregion, 21 and 10
for Lviv region and Chernihiv region, repectively.

Among the 9 food groups, only vegetables and gourds are provided
in the required quartity to the population of dl the regions under study,
and fish and fish productsto the population of Vinnytsaand Lviv regions.
A dgnificant shortage of meat and meat products, milk and dairy prod-
ucts eggs fruits and berriesin the diets of the population with asmulta:
neous excessive intake of potatoes, bread and breed productsis an impor-
528

tant limiting factor in the formation of the hedlth of the populaion of the
studied regions It has been proven tha the daily physologicd require-
ment for proteinsis0.8-1.0 g per 1 kg of body weght (gpproximatey 90—
95 g), of which 55-60% should be animd proteins (meat, milk, eggs
fish), and 40-45% should be vegetable proteins (beans, nuts, soybeans, ce-
reds). In the case of exhaugting hard physica labour, and, importantly, in
the face of adverse environmentd factors (ionisng radigtion, soil ende-
mism, tc.), the amount of protein in food should beincressed to 2.5 g per
1.0 kg of body weight to prevent nitrogen losses It should do be teken
into account that in some regpects, the rationd consumption rate calculated
by the Minigry of Hedth of Ukraine does not meet the WHO criteria,
which require 60% higher consumption of fruit, 45% higher consumption
of meet and 15% higher consumption of vegetables

Animportant point of the research results was the identification of an
increase in the dynamics of fish and fish product consumption in Ukraine
asawholeand dl the regions dudied. However, the leeders are Vinnytda
and Lviv regions, where the consumption of thisfood group per personis
amog two times higher then in Ukraine and Chernihiv region. According
to astudy by McBurney et d. (2021), the life expectancy of people who
do not regularly et aily seefish (simon and mackerd ) decreasss by an
average of 5 years (for comparison, the life expectancy of people who
gmoke decreases by an average of 4 years). Fish should be aregular part
of a bdanced did, as it is a rich source of eadly digedtible proteins
B vitamins and vauable minerds such as iron, magnesum, potassum,
cddum and iodine Oily marine fish are espedidly ussful, asthey area
treesuretrove of omega:3 polyunsaturated fatty acids These acidsabilise
cholesterdl levels, strengthen the immune system, speed up metabolism,
improve cardiovascular function, increase concentration, etc. A dietrichin
omega:3 fatty acidsisaso akey to alonger life Low leves of faity acids
in the diet should be recognised as one of the key risk factors for heart
diseaseand premature degth (McBurney et d., 2021).

To andyse the impact of population nutrition on the development of
certain types of diseeses we conducted a corrdation andyss of theein
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teractions Since the data samples do nat follow anormd didribution, we
used the non-parametric Spearman correlation method. The obtained Spe-
aman’srank corrdation coefficient can be usad to determine anon-para
metric measure of datidica dependence between two variables (Ta
ble 10). The grength of the corrdaion rangesfrom Oto + 1, and its level
was ass=s2d on thefallowing scde: 0—no rdationship; + 0.10to + 0.49—
wegk dependence; = 0.50 to +0.69 — medium dependence; + 0.70 to £
0.99 — grong dependence; + 1 —complete dependence. Thetable indudes
only indicators above 0.50.

Andysing the data obtained, it can be conduded that most food gro-
upsin the diets of the population have adirect impact on the devel opment
of many mgjor types of diseases Thus, the devel opment of tumoursisin
fluenced by most food groups, with eggs, vegetables and gourds, meat and
med products and oil being the leaders. At the sametime, milk and breed
have an average inverse corrdation. Hypertension, disbetes mdlitus, hy-
perthyroidism, and dirculatory and pancredtic diseases are d o highly de-
pendent on the population's diets At the same time, milk and dairy pro-
ducts, and breed and breed products have amedium to high inverse corre-
lationto cartain disseses Some of theresults of the andysi's contradict mo-
dern scientific dataon theimpact of certain foods on hedlth, but thiscan be

Table10

atributed to the edifidity of the formation of nationd food groups. For
example, the impact of red meat and indugtridly processed meet on the
development of certain types of cancer, hypertenson, and atherosdeross
has been proven, while edting white megt is a prevertive messure. The
same gppliesto milk, which simulates the devel opment of certain disees
€s, dairy products, which are preventive, and fish and fish products (indu-
gridly processad, unprocessed, river or se8). However, the purpose of the
corrdation andyss was to prove the dose links between nutrition and
public hedlth.

To improve fertility rates and positively address family policy issues,
it isnecessary to form a st of persond and socid vauesthat focuson cre-
aing and maintaining families of more than two children, increesing and
grengthening the educationd potentia as the main unit of populaion re-
production. The date should pay the grestest dtention to young families
and familieswith children. To reduce mortdlity, improve hedth, andincre-
a=e life expectancy, it is necessary to develop meaaures to improve the
qudlity of life, prevent diseases, reduce the impact of harmful and dange-
rous occupationd factors on the body, improve the sanitary, epidemiologi-
cd, and environmentd situation, and stimulate positive changes in peo-
ple shehaviour and lifestyle (Pliienko, 2017).

Correlations between types of mgjor diseases and food groupsin the population’ sdiet

Food consumption groupsper 1 person per year, kg (pes 1)

pomp;g &ﬁiﬁv meet milk fuis VeoeRds breed fish
and Chemihiv regions) admest  anddary oS potatoes andbaries andmdons oil adbreed  andfish
products  produdts cultures products  products
Neoplasms 0.75 - 0.83 - 063 088 066 -054 051
Disssses of theendocrine sysem,
esting disorders, metzbolic disorders - - 064 - - 061 060 - -
Disbetesmdllitus 0.83 -072 0.83 - 066 080 069 - -
Incidence of hyperthyroidismin the population 0.60 - 0.79 - - 084 062 —-067 -
Dissesesof thedrculatory sysem 062 - 083 - - 0.79 0.73 - 04
Aneemia - - - - - - - - -
Hypertensvediseese 0.66 -059 083 - 056 074 079 - 065
Acute myocardid infarction - - - - - - - -051 -
Cerebrovescular diseeses - 058 - - 063 - -
Strokes - - - - - - - - -
Diseesesof therespiratory sysem - - - - - - 059 - 074
Bronchid asthma - -074 056 - - - 067 - 058
Disseses of the digetive system - - 067 - - 0.70 059 - -
Disesses of the pancress 0.62 —061 0.74 - - 067 063 - -

Diseases of the drculatory system have taken the leading position
among the causes of deeth from diseasesfor many years Thisiswhy itis
necessary to cregte cardiology and cardiac surgery fadilitiesin regiond and
city centres and to provide highly qudlified spedidigts to perform cardiac
surgery such as stenting and bypeass surgery in the required number to
megt internationd standards. Al of this will hep reduce the number and
mortdity rate from strokes, myocardid infarctions and other vascular par
thologies In Vinnytda, a new building of the regiond cardiac centre is
currently planned to be commissoned (Shushkovska et d., 2022). There-
giond hogpitd in Chernihiv is preparing for opentheart surgery by ope-
ning a department of interventiond cardiology and reperfusion thergpy.
It will treet petientswith myocardid infarction and acute coronary syndro-
me TheLviv Regiond Sate Clinicd Diagnodtic and Treatment Cardiolo-
gy Centre, established in 1995, has been operating as areperfuson centre
for the past two years and has been providing round-the-dock intervery
tions (coronary angiography, genting) to patients with acute myocardia
infarction. In recent years, the number of coronary angiographiesand sen
ting procedures has been increesing.

Thereisan urgent nead to expand the system to prevent the occurren-
ceof drculatory diseases Measuresto combat mortdlity from these disea
ses should be different for people of different ages In younger men, car-
diovascular dissese, which has a high mortdlity rate, is associated with
aoohal abuse, amoking, inactivity and poor nutrition and isdosdy linked
tolifestyle In dder people, these diseases are associated with natural age-
reated changes (World demographic trends, 2011; Markovych, 2013).
It has dready been proven that targeted preventive screening for spedific
diseases, taking into account age, gender, and risk factors, yidds effective
resultsin reducing these disesses. In 2016, European recommendationson

preventive measuresfor circulatory system diseases wereissued to narrow
the age range for screening (World Demographic Trends, 2011; Fiepoli
etd., 2016).

On 1 January 2016, the UN gtrategy thet setsout the SDGs cameinto
force. It contains 17 globd gods and 169 targets that UN member sates
have agread to achieve by 2030. All of the SDGs are directly rdated to
hedlth or have an impact on hedth pdlicy: SDG 3 cdlsfor "ensuring hedl-
thy livesand promoting thewdl-being of dl a al ages'; SDG 34 cdlsfor
reducing premature desths from non-communicable diseases (NCDs) by
onethird by 2030 (Pogton & Bouwvier, 2017).

Condusion

The problems of demographic palicy now reguirethe devel opment of
amodern ideology of demographic devdopment of the country, improve-
ment of the quality of sdientific developmentsin thefield of demographic
research and financid support. Today, this should be the main content of
the demographic date Srategy.
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