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Abstract: The research is dedicated to analyzing environmental factors and their impact on the health
status of the population of the Ivano-Frankivsk region. In the context of exacerbated environmental
problems and the current period of socio-economic development of society, health is one of the most
pressing issues of public concern. Studying the impact of environmental factors and economic
development issues, identifying priorities for health-improving actions, is an integral part of the
environmental policy of any state. Establishing a connection between influencing factors and the health
status of the population enables government authorities to achieve high results in implementing
programs and strategies to improve public health and enhance the quality of life. The article provides
causal relationships between influencing factors and health status, which allow achieving high indicators
of the overall health status of the population, and also evaluates the medical-demographic situation in
the Ivano-Frankivsk region. The most significant environmental problem that has a decisive impact on
the health of the population of the Ivano-Frankivsk region is air pollution due to industrial emissions,
waste, and exhaust gases from automotive transport, causing allergic reactions and viral respiratory
diseases. This particularly applies to cities with a large population and industrial production (Ivano-
Frankivsk, Kalush, Burshtyn, Nadvirna). Emissions of pollutants into the atmosphere from stationary
sources increased by 31.5% in 2022 compared to 2021. This is a very high figure, as emissions decreased
by 7.4% in 2020 compared to 2019. Most emissions of these pollutants occur in industrially developed
areas. The most common bacterial infection is hepatitis A, known as jaundice. The most common diseases
among the population of the Ivano-Frankivsk region during 2017-2022 are diseases of the respiratory tract
(52%), circulatory system (6%), skin (5.7%), urogenital system (4.5%), eyes (3.8%), musculoskeletal system
(3.5%). Author's research confirms that 55.2% of respondents rated their health as "good," 30.4% as
"satisfactory,” and 14.4% as "poor." During the year, 89.9% of our compatriots fell ill. Of these, 19.1%
believe that infectious diseases have a negative impact over a long period and affect the ability to perform
daily activities, 41.2% of individuals indicate on vitality, such as participating in physical activity,
attending cultural events, leading an active lifestyle, and so on. Compared to other regions of Ukraine,
the Ivano-Frankivsk region is characterized by favorable environmental conditions and a satisfactory
medical-demographic situation. Thus, it belongs to the group of regions with a moderate level of
morbidity, as evidenced by the statement of the general morbidity of the population of Ukraine.
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1. INTRODUCTION

The health of individuals is a crucial indicator of quality of life, well-being, and a key metric of
socio-economic development. Population health is the determining factor in the importance of
preserving and enhancing the human potential of every country; its condition directly influences life
expectancy, fertility rates, and workforce productivity.

Amid escalating environmental challenges and the current period of socio-economic
development, the health of individuals stands as one of the most pressing concerns for society.
Studying the impact of environmental factors and economic development, as well as identifying
priorities for health-promoting actions, are integral components of every state's environmental
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policy. Establishing the connection between influencing factors and the population's health status
enables governmental bodies to achieve significant outcomes in implementing programs and
strategies aimed at improving public health and raising living standards.

Consequently, medical-geographical and ecological research play a leading role in examining
the current state of health and forecasting future measures. The insufficient study of these issues,
both in Ukraine and in the Ivano-Frankivsk region in particular, indicates that these matters have
been superficially explored. This underscores the relevance of our research (Voytenko et al., 2004).

2. MATERIALS AND METHODS

The aim of this study is to investigate the peculiarities of the population's health in the Ivano-
Frankivsk region and develop recommendations for improving its status, sanitation, and the
medical-demographic situation in the researched area.

To accomplish these tasks, modern and traditional research methods have been employed,
including historical-geographical analysis, comprehensive analysis, cartographic analysis,
comparative geography, geoinformational analysis, and mathematical-statistical analysis.

Information for the study has been sourced from archival materials of the regional
environmental and natural resources management authority, the environmental inspection agency,
the department of health protection in the Ivano-Frankivsk region, the website of the Ukrainian
healthcare system, COVID-19 helplines, data from the regional statistics authority, as well as
personal observations and calculations by the authors (State..., 2020; State..., 2020; State..., 2020;
Ministry..., 2020).

3. RESULTS AND DISCUSSION

Considering that air pollution is one of the main factors affecting population health, it should be
noted that air pollution impacts human health in various ways, from direct effects to slow physical
influences. With the increase in transportation, the level of air pollution becomes more adverse. This
pattern varies across the Ivano-Frankivsk region and specifically in Ivano-Frankivsk. Particularly,
this applies to areas adjacent to roads, where air pollution is significantly higher compared to areas
without transportation or greenery (Voytenko et al., 2004).

Emissions of pollutants into the atmosphere from stationary sources increased by 31.5% in 2022
compared to 2021. This is a very high indicator, considering that emissions decreased by 7.4% in
2020 compared to 2019 (State..., 2020). A positive aspect is that emissions of carbon dioxide, which
is the main greenhouse gas affecting climate change, decreased by 25.3%. This is due to the fact that
in 2022, many commercial and industrial facilities causing air pollution were not operational due to
quarantine restrictions and military actions. The main contributors to air pollution are enterprises
involved in the production and distribution of electricity, water, and gas, accounting for 92.3% of
total emissions. The emissions structure is dominated by sulfur dioxide and other sulfur
compounds, nitrogen compounds, carbon monoxide, methane, non-methane volatile organic
compounds, and chemical substances in the form of weighted compounds (see table 1).

The majority of emissions of these pollutants occur in industrially developed areas. Specifically,
in the Burshtyn and Halych districts, the main polluters are the Burshtyn Thermal Power Plant and
the chemical industry in Kalush district. The Bohorodchany, Dolyna, and Nadvirna districts are
affected by oil and gas extraction, while the Rozhniativ district is influenced by wood processing
industry. The Tysmenytsia district is impacted by the Ivano-Frankivsk Cement Plant. In addition to
industry, air pollution also stems from ground and water transport, agriculture, forestry, fishing,
and other industrial sectors.
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Table 1. Emissions of pollutants into the atmosphere from stationary sources in 2022

The volume of emissions | Emission density Volume of
No Districts per 1 km? kg emissions per
kT % by 2021 capita, kg
1 Bohorodchany 2,3 95,5 2833,0 32,3
2 Verkhovyna 0,0 100,4 5,5 0,2
3 Halych 1,3 117,9 1891,5 30,7
4 Horodenka 0,1 129,2 104,2 1,5
5 Dolyna 3,8 91,1 3070,6 55,0
6 Kalush 0,7 98,7 1045,5 11,4
7 Kolomyia 0,1 82,7 68,8 0,7
8 Kosiv 04 106,1 427,1 44
9 Nadvirna 2,5 76,1 1950,4 21,9
10 | Rohatyn 0,7 127,9 845,5 16,8
11 | Rozhniativ 1,2 92,8 920,2 16,5
12 | Sniatyn 0,2 70,9 255,9 2,4
13 | Tysmenytsia 1,2 107,2 1618,0 14,4
14 | Tlumach 0,1 121,0 105,0 1,5
15 | Ivano-Frankivsk 0,4 943 5328,1 1,8
Ivano-Frankivsk region 196,7 87,8 14121,4 142,4

Contamination of surface waters has a significant impact on human health. Contaminated water
poses a serious risk to human health as its consumption can spread infectious diseases such as
dysentery, typhoid, cholera, viral hepatitis, and poliomyelitis, among others. The consequences of

human consumption of contaminated drinking water are outlined in table 2.

Table 2. The consequences of human consumption of contaminated water

No Water Pollutant Disease
consumption
patterns
Biological
Pathogenic bacteria Cholera, dysentery, typhoid fever,
1 Drinking and gastroenteritis, leptospirosis, tularemia
eating Viruses Infectious hepatitis
Parasites Amoebic dysentery, helminthiasis,
echinococcosis
2 Washing, Parasites Schistosomiasis, dermatitis, strongyloidiasis
laundry in
water
3 | Residence or | Through insects - | Malaria, yellow fever, sleeping sickness,
proximity  to | vectors filariasis
water

Chemical
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Nitrates Methemoglobinemia
Fluorine compounds Endemic fluorosis
Arsenic Intoxication
Selenium Selenosis, intoxication
Lead Intoxication
Polycyclic aromatic | Cancer
Drinking  and | hydrocarbons
eating Excessively soft water | Arteriosclerosis, hypertension

Chromium Urov's disease

Nickel Skin allergy

Copper Damage to the nervous system
Phenol Poisoning

The most common bacterial infection is hepatitis A, also known as jaundice. Outbreaks worsen

during contact with water, food, and domestic animals (Ministry..., 2020). Overall, hepatitis
prevalence is very high in Ukraine, with annual incidence in the Ivano-Frankivsk region ranging
from 300 to 500 cases per 100,000 population, including one-third children.

their positive and negative consequences.

In Table 3, we considered groups of socio-economic factors affecting public health and indicated

Table 3. Socio-economic factors shaping the health of the population of Ivano-Frankivsk region

Factor Factors
No influencing
population Improvement of health Deterioration of health
health
1 | Genetic factors | Healthy heredity. Absence of | Inherited diseases and disorders.
(15-20%) predisposition to diseases Genetic predisposition to diseases
Environmental Good living and working | Harmful living and working
2 | conditions  (20- | conditions, favorable climatic and | conditions, unfavorable climatic
25%) natural conditions, | and natural conditions,
environmentally friendly living | environmental pollution
environment
Healthcare High level of preventive measures, | Lack of regular medical monitoring
3 | provision (10- | timely and comprehensive | of health dynamics, low level of
15%) medical care primary prevention, poor medical
services
Lifestyle and | Rational organization of life, | Lack of rational lifestyle regime,
4 | behavior (50- | sedentary lifestyle, adequate | migration processes, social and
55%) physical activity, social and | psychological discomfort,
psychological comfort, balanced | improper nutrition, harmful habits,
and rational nutrition, absence of | insufficient level of health
harmful habits, health education, | education

etc.
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An analysis of complaints about the health status of the population of Ivano-Frankivsk region,
characterized by low birth rates and high mortality rates, has been conducted. Research has shown
that the population of the region most commonly suffers from diseases such as cardiovascular,
gastrointestinal, and nervous system disorders, among others. Among the groups of the most
common diseases, which are the main cause of mortality in the region, are circulatory system
diseases, accidents, neoplasms, respiratory system diseases, and digestive system diseases (see
Figure 1).

= Cardiovascular diseases = Neoplasms

External factors Digestive system diseases
= Respiratory system diseases = Some infectious and parasitic diseases
= Others

Figure 1. Causes of mortality in the population of Ivano-Frankivsk region in 2022, %

Compared to other regions of Ukraine, Ivano-Frankivsk region is characterized by favorable
environmental conditions and satisfactory medical-demographic situation. Thus, it belongs to the
group of regions with a moderate level of morbidity, as evidenced by the observation of the general
morbidity of the population of Ukraine (Ministry..., 2020). However, considering the medical
indicators of the entire Ukraine, the situation is much worse than in Europe.

To learn about the availability of medical services, medications, and medical goods, as well as to
obtain information regarding self-assessment of health and well-being in Ivano-Frankivsk region, a
survey was conducted among families about their living conditions during 2022. Thus, we obtained
additional information about the health status and well-being of the region's residents.

According to the survey data, 55.2% of respondents rated their health as "good", 30.4% as
"satisfactory"”, and 14.4% as "poor". In Ukraine, these percentages are respectively 49.1%, 40.5%, and
10.4%. According to the survey, 89.9% of our fellow citizens fell ill during the year. Among them,
19.1% believe that infectious diseases have a negative impact over a long period and affect their
ability to perform daily activities, while 41.2% of individuals indicate life activity, such as engaging
in physical activity, attending cultural events, leading an active lifestyle, etc.

The majority of people in the region are accustomed to seeking care at polyclinics (93.1%), with
every twentieth patient visiting a family doctor at the polyclinic. The main reason for the latter's visit
to the doctor was a disease or health problem, cited by 72.5% of patients, while 26.2% came for
preventive visits, and the rest were due to accidents or injuries.

Vaccination of the population of Ivano-Frankivsk region began in February 2021 and continues
to this day. In February and March 2021, 10,774 individuals were vaccinated with the AstraZeneca
vaccine, and from April of the same year, vaccination with other vaccines such as Sinovac
(CoronaVac), Pfizer-BioNTech began, and Moderna was imported to us in July 2021, when
vaccination with it also started. The peak of population vaccination occurred in November 2021, as
depicted in Figure 2.
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= AstraZeneca = Sinovac (CoronaVac) = Pfizer-BioNTech = Moderna
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Figure 2. Distribution of vaccinated individuals in Ivano-Frankivsk region for the period from February 24, 2021, to

January 23, 2022

As shown in Figure 3, the majority of the population was vaccinated with the Pfizer-BioNTech
vaccine.

B AstraZeneca M Sinovac (CoronaVac) 1 Pfizer-BioNTech " Moderna

Figure 3. Total number of vaccinated individuals in Ivano-Frankivsk region by vaccine type
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For the analysis of the accuracy of calculations, we calculated the mortality rate of the population
during the same periods, but without taking into account mortality from COVID-19, as well as
deaths from pneumonia and influenza, since these could potentially be undiagnosed cases of
COVID-19, to understand whether the increase in the mortality rate is solely due to COVID-19.
Reviewing the latest calculations (mortality rate of the population of Ukraine, without taking into
account mortality from COVID-19, as well as influenza and pneumonia), we can observe an increase
in the mortality rate by 0.00492%.

Despite the increase in the mortality rate of the population of Ukraine, without taking into
account mortality from COVID-19, as well as influenza and pneumonia, this rate increases after

vaccination, relative to the mortality rate before vaccination. Quantitatively, this can be seen in the
m Before vaccination ~ m After vaccination

data from Figure 4.
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Figure 4. Number of deaths in Ukraine over nine months, I - from June 2020 to February 2021, II - from March 2021 to
November 2021

4. CONCLUSIONS

The most significant environmental problem that has a decisive impact on the health of the
population of Ivano-Frankivsk region is air pollution due to industrial emissions, waste, and exhaust
gases from motor vehicles, leading to allergic reactions and viral respiratory diseases. This is
particularly relevant in cities with a large population and industrial production (Ivano-Frankivsk,
Kalush, Burshtyn, Nadvirna). The most common diseases among the population of Ivano-Frankivsk
region during 2017-2022 were respiratory diseases (52%), circulatory system diseases (6%), skin
diseases (5.7%), genitourinary system diseases (4.5%), eye diseases (3.8%), musculoskeletal system
diseases (3.5%). Author's research confirms that 55.2% of respondents rated their health as "good",
30.4% as "satisfactory”, and 14.4% as "poor".
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Haraain beaosa, Tersna Muknutnn, Heas Jdoamnko. Oninka BamBy (pakTOpiB A40BKiaasd Ha ¢popMyBaHH:
340poB’s1 HaceaeHH: IBaHO-@panKiBcbkoi obaacti. JKyprar Ilpuxapnamcviozo yrisepcumemy imeni Bacurs
Cmegaruxa, 10 (2023), 87-95.

JocAiAKeHHs IIPUCBsSYEHe aHaAi3y eKOAOriYHMX (pakTOpiB Ta IX BIIAMBY Ha CTaH 340pOB’sl HaceJAeHHs
Isano-®pankiBcbKOI o06aacti. Y KOHTEKCTi 3arocTpeHux IpodaeM J0BKiaAs Ta IOTOYHOTIO Mepiogy colliaabHO-
€KOHOMIYHOTO PO3BUTKY CYCIIiABCTBA, 3A0POB’sSl € OAHI€IO 3 HalOIABII aKTyaAbHMX ITPO0AeM IPOMaAChKOCT].
BuB4yeHHA BIIAMBY eKOAOTiYHNMX (PaKTOPiB Ta MUTaHb €KOHOMIYHOTO PO3BUTKY, BU3HAUYEHH: IIPiOPUTETIB A5
Al 3 TOKpallleHHs 340POB s, € He0OXiAHOIO CKAa40BOIO YaCTMHOIO €KO10TiYHOI TOAITUKY Oy Ab-AKOI Aep>KaBI.
BcraHOBAEHH: 3B'513Ky MiX BIIAMBOM (PAKTOPiB Ta CTAaHOM 340pOB’sl HaceAeHHs A03BOAsSE€ OpraHaM BAaAu
AOCATaTU BUCOKIX pe3yAbTaTiB y peadisallii mporpam i cTpareriii o0 HOKpaIlleHHs TPOMaAChKOro 340pOB’ st
Ta MIABUIIIEHHA SIKOCTI JKUTTA. Y CTaTTi HaBeJeHO IPUIMHHO-HACAIAKOBI 3B 5I3KM MiXX BIIAMBOM (aKTOPiB Ta
CTaHOM 340POB’sl, IJO AO03BOASIE AOCAraTM BUCOKUX IOKa3HMKIB 3araAbHOIO CTaHy 340POB’s HaceAeHH:, a
TaKOXK OITiHIOEThC MeAUKO-geMorpadiuHa cutyattis B Isano-PpaHKiBCbKiit 0041acTi.
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Hari6iap11010 eKoA0TiYHOI0 Mpo0AeMOoIo, IO Ma€ BMpillaAbHMUII BIIAMB Ha 340POB’sI HaceAeHH:A IpaHo-
@pankiscpkoi 0baacTi, € 3a6py4HeHH;1 aTMOCCI)epHOl"O IIOBITPsl Yepe3 IPOMUCAOBI BUKMAM, BiAXO4U Ta
BUX/OITHI Ta3y aBTOMOOiABHOTO TPaHCIOPTY, IO CIPUINHAIOTH alepriuHi peaknil Ta BipycHi pecrHipaTopHi
3axBopioBaHHA. lle 0cODAMBO CTOCYE€TBCSI MICT 3 BEAMKOIO KiABKICTIO HaceAeHHS Ta IIPOMICAOBOTO
BupoOHnnTBa (IBano-®pankiscbk, Kaaym, Byprmrun, Hagsipaa). Buxkmam 3abpygHIOIOUMX pedoBMH B
aTMoc(epHe MOBITP:I 3i cTanioHapHUX AKepea 3pocan Ha 31,5% y 2022 poni nopisasano 3 2021 pokom. Lle
Ay>Ke BUCOKMII ITOKa3HMK, OCKiABKM BUKMAUM 3MeHIMANCA Ha 7,4% y 2020 poui nopisasaHO 3 2019 poxom.
biapmricTs BUKMAIB IIMX PEUYOBMH BiAOyBa€ThCs B IIPOMICAOBO PO3BMHEHNX parioHax. Harimormmperninroo
DakTepiaabHOIO iHQEKIIE€IO € remaTuT A, BiAoOMUIT K >KOBTAHMIIA. HalimommpeHimmmn 3aXBopIOBaHHIMU
cepeg HaceAeHH: IBaHO-PpaHKiBCHKOT obaacrti nportsarom 2017-2022 poxis € 3aXBOPIOBaHH: AMXaAbHMX IIASXIB
(52%), cucremu kposoobiry (6%), mkipu (5,7%), cedocraresoi cucremu (4,5%), oueir (3,8%), KicTKOBO-M’ sI30BO1
cucremu (3,5%). AdocaigxeHHs aBTOPiB MiATBEPAXKYIOTH, IO 55,2% ONMUTaHUX PECIIOHAEHTIB OLIiHMAU CBOE
340poB’s 5K "a00pe”, 30,4% — "sagosiapHe", a 14,4% — "morane". IlpoTrsarom poxy saxsopiam 89,9% Hammx
criBBiTYM3HMUKIB. 3 HMX 19,1% BBa’kaioTh, 0 iHQEKIIiIiHI 3aXBOPIOBAaHHS MAaIOTh HETaTUBHMIA BILAYB IIPOTATOM
TPMBaAOIO IIepioAy i BIAMBAIOTh Ha 34aTHICTh BMKOHYBaTU ITOBCAKAEHHI Ail, 41,2% ocib BKa3yIOTh Ha JXUTTEBY
aKTUBHICTB, TaKy sK y4acTb y Qi3UUHMX BIIpaBaX, BiABigyBaHHs KyABTYPHUX 3aXOAIB, BeJ€HHs aKTMBHOTO
cmocoOy >kmTTs i Tak Jaai. IlopiBHaAHO 3 iHmmMm perionamm YKpainu, Isano-®pankiBcbka 004acTb
XapaKTepU3Yy€TbCA CHPUATAMBUMM €KOJAOTiYHMMM yMOBaMM Ta 3a0BiABHOIO MeAMKO-AeMorpadiaHoIO
curyariero. TakuM 4mMHOM, BOHa HaAeXMNUTh A0 TPyIM 0DAacTeil i3 MOMiIpHMM piBHEM 3aXBOPIOBAHOCTI, IIIO
HiATBePA KYy€EThCsA KOHCTATalli€l0 3aTaabHOI 3aXBOPIOBAaHOCTI HaceAeHHs Y KpalHN.

Karo4osi caosa: 340pos’s HaceaeHH:I, paKTOpM BIIAUBY, eKoAoris, [BaHo-PpaHKiBcbka 004acTh.



