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2 Clarivate
Analytics

«Central Asian Academic Research Centery LLP is pleased to announce that “News of NAS
RK. Series of Geology and Technical sciences” scientific journal has been accepted for
indexing in the Emerging Sources Citation Index, a new edition of Web of Science. Content
in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities
Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of Geology and Technical Sciences in the Emerging
Sources Citation Index demonstrates our dedication to providing the most relevant and
influential content of geology and engineering sciences to our community.

«Opmanvix Asusn axademusnvik vinvimu opmanvizely KIIC «KP ¥FA Xabaprapoi.
Teonocus oicone MeEXHUKANLIK bLILIMOAP Cepusicbly 2bliviMu dcypranvinvily Web of
Science-miny scanananean nyckacet Emerging Sources Citation Index-me unoexcmenyee
Kabvli0aneanvin  xabapnaiovl. byn unoexcmeny oapwiceinoa Clarivate Analytics
KOMRAHUusACul Jcyprandvl odan api the Science Citation Index Expanded, the Social
Sciences Citation Index ocone the Arts & Humanities Citation Index-xe kabwiioay
Mmacenecin Kapacmuipyoa. Web of Science zepmmeywinep, asémopnap, 6acnawiviiap
MeH MeKemenepee KOHmeHm mepenoiei men canacwin Ycvinaovl. KP ¥YFA Xabapnapeo.
Teonocus scone mexuuxanvix eviavimoap cepuscol Emerging Sources Citation Index-xe
enyl 0i30iH KO2amOacmulK YWiH eH 63eKmi dcane 0edendi 2eon02usi JHeaHe MexXHUKAIbIK
EbLIBIMOAP OOULIHUWA KOHMEHMKe a0anoblblmbi30bl 0i10Ipeoi.

TOO «llenmpanvro-a3uamckutl akadeMuuecKull HAy4Hulil yeHmpy coodwjaem, umo
nayunoii oicypuan “Useecmuss HAH PK. Cepusi ceonocuu u mexuuueckux Hayk» Obll
npunam oas unoexcuposanusi 6 Emerging Sources Citation Index, obnosnennou
sepcuu Web of Science. Cooepoicanue 6 3mom UHOEKCUPOBAHUU HAXOOUMCS 8 CMAOUU
paccmompenusi komnanueti Clarivate Analytics ons oanvhetiwezo npuHAMUS JICYPHANA
6 the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts &
Humanities Citation Index. Web of Science npednazaem kauecmso u enyouny Konmenma ot
uccredosamenetl, agmopos, uzoameneli u yupesicoenuil. Brmouenue Hzeecmus HAH PK.
Cepus ceonozuu u mexnuyeckux nayk ¢ Emerging Sources Citation Index oemoncmpupyem
HAWLy npuepIHCeHHOCMb K Haubonee akmyaibHOMY U 6IUSMETIbHOMY KOHMEHMY N0 2e0N02UU
U MEXHUYECKUM HAYKAM OJisl Haue20 coobuecmsa.
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Abstract. The oil industry has a greater and more diverse negative impact
on the environment than any other sector of the fuel and energy complex. These
effects are most evident during the extraction, processing, and transportation of
hydrocarbons. This study is relevant due to the need to assess the impact of oil and
gas activities on air quality and public health in Zhylyoi District, Atyrau Region,
where large volumes of hydrocarbons are produced. The research aims to analyze
the influence of oil and gas fields on atmospheric air quality and the health of the
local population. To assess air pollution, data from field studies using specialized
equipment and monitoring methods were used. The focus was on harmful substances
such as carbon dioxide, sulfur dioxide, nitrogen oxides, and other toxic compounds
released by oil extraction and processing enterprises. Results from laboratory and
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field studies were analyzed to identify links between air pollution and the health of
Zhylyoi residents. Data on harmful substance concentrations formed the basis for
further study of environmental impacts on morbidity and mortality in the region.
The practical value of this research lies in its use for developing measures to reduce
environmental and health risks from oil and gas activities, as well as improving
environmental monitoring and public health systems in Zhylyoi District.

Key words: health, fields, primary morbidity, environmental factors,
atmospheric air pollution
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AnHoTauus. MyHali eHepKkociOi KopIiaraH opTara THTI3ETiH Kepi ocepiaepIiH
TePEHITT MEH OPTYPJILIITI JKaFbIHAH OTBIH-dHEPTETHKA KeMIeHIHIH 0acka OapiIbIK
cajayapbIHaH achITl Tycemni. byt acepiep, ocipece, MyHai eHIMIEpi MEH KOMIpCYTEK
IUKI3aTBIH OHAIPY, OHIEY, MaWbIHIAy JKOHE TachkIManmay OapbICHIHAA CpeKIre
Oaiikanansl. ATMoc(hepalblK ayara TapalaThlH 3USHBI 3aTTapbIH MOFBIPIAHYBI
XaJIBIKTBIH JICHCAYIBIFBIHA Tikeled ocep eremi. OcChbIFaH OailIaHBICTBI, ATHIpay
OONBICHIHBIH JKBUTBION ayJdaHbIHAA OpHANACKAH MYHAW-Ta3 KeH OPBIHIAAPHIHBIH
aTMocQepallbIK aya carmachlHa »oHE TYPFBIHAAp JCHCAyJIBIFbIHA OCEpiH Oaranay
— ©3€KTi Macee OOJBIT TaObIIaabl. ATaaFaH aiMakTa KOMIPCYTEK ITHKi3aThIHBIH
ipl KOpyiapel IIOFBIPJIAHFAH, JXOHE MYHIA KOITEreH MYHAW OHIIpyIi JKOHE
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OHJICYIII KOCITOPBIHAP JKYMBIC icTelmi. 3epTTey/IiH Heri3ri MakcaThl — XKbUThIONH
aylaHbIHAAFbl MYHA#-ra3 eHipy HBICAHJAPbIHBIH aTMOC(EpaNbIK —ayaHbIH
JIACTAaHYBIHA KOHE KEPTUTIKTI XaJbIKTBIH JCHCAYJIBIFBIHA BIKMAJBIH 3epTTey. by
MaKcaTKa KOoJI KETKi3y YIIiH JalaibIK 3epTTeYIepiH HOTHKEIepi mailiananblibl,
oJlap AapHabl SKOJOTHSIBIK MOHUTOPHHT KYPalJapbl MEH OJicTepi apKbLIbl
KYpTrizinai. ATMocdepallblK ayaHbIH JIACTAHY JICHTeHi KOMIPKBIIIKbLT Ia3bl, KYKipT
JTMOKCHU]Ii, a30T OKCUATEP1 KoHe OacKa Jja MyHall eHepKaciOi KbI3METi HOTHKECIH e
ayara TapajarhlH Yibl 3aTTapiblH KOHICHTPAIMSACHl OOWBIHINA AHBIKTAIIBI.
3epTXaHabIK )KOHE TaJaIbIK 3ePTTEYIIep HOTIKENepi )KyieneHirn, XKbplIbloi ayiaHsl
XaJKBIHBIH JICHCAYJIBIFBI MCH ayaHbIH JIACTAHY JICHTeH1 apachlHIarbl OalIaHbICThI
aHBIKTAY YIIIH KeIIeH/Ii Talaay KYpri3iui. bys nepexkrep aiitmMak TYpFhIHIAPbIHBIH
aypymaHAbIFBl MEH OJIIM-XKITIM KOpPCETKIIITepiHe KOPIIaFaH OPTAHbIH KaFbIMCHI3
ocepiH OarayayFa MYMKiHAIK Oepmi. 3epTTeyliH MPaKTUKAIBIK MaHBI3IBUIBIFBI —
QJBIHFAH HOTHIKENEPI MYHal-Ta3 KOCIMOPBIHIAPBIHBIH 3KOJOTHSIIBIK CalAapbiH
azaiiTyra OarbITTAFAH IIapanap d3ipieyie, XaJbIKThIH JCHCAYJIBIFBIH KOpFayFa
apHaiFaH Oarjapiamanap nabiHaayna »oHe JKbIIbIoN aydaHbIHIA KOpIIaraH
OpTaHbl OaKpLIAY )KYHECIH KETUIIIpyae KOIIaHy MYMKIHAITIMEH aiKbIHAaa bl
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Annoranusi. Hedrsnas otpacip mo riyOuHE ¥ MHOroOOpa3wi0 HETaTHBHBIX
BO3/ICHCTBUH Ha OKPYKAOIIYFO CPEITy IPEBOCXOIUT BCE PYTHUE OTPACTH TOTLTUBHO-
SHEPreTUYEeCKOro KoMIniekca. Hanbosee oIy THMO 3TH BO3/ICHCTBUS TIPOSIBIISFOTCS
B YCJIOBHSIX JIOOBIUH, MOJTOTOBKH, MEPEPAOOTKU M TPAHCIIOPTA YIIIEBOIOPOTHOIO
CBIPBS. U HEPTEPOAYKTOB. AKTYaJIbHOCTh TEMbI OOYCJIOBJIICHA HEOOXOIUMOCTHIO
OILICHKH BO3JICHCTBUSI JICITEIHHOCTH HE()TEra30BbIX MECTOPOKIACHUN Ha Ka4Y€CTBO
arMoc(epHOTo BO3/IyXa U 3I0pOBhe HaceneHus JKbUTBIOWCKOTO palioHa AThIpayCKOM
o0J1acTH, IJie COCPEJOTOUYCHBI KPYIHbBIE 00BEMBI JOOBIYM YIIeBOAOpOaoB. Llenn
WCCIICJIOBaHUSI — aHAJIN3 BIUSHUS HE(TEra30BbIX MECTOPOXKICHUH HA COCTOSIHUC
arMoc(epHOTo BO3/IyXa U 310pOBbe HaceneHus JKbUIbl0iickoro paioHa. J{is orieHKu
CTEIICHU 3arpsi3HeHMsI aTMOC(EPHOTO BO3/IyXa UCIIOIb30BAIUCH JJAHHBIC TTOJICBBIX
WCCIICZIOBaHUM, TIPOBEIEHHBIX C MPUMEHEHHEM CIICIUATH3UPOBAHHBIX MPUOOPOB
U METOJIOB 3KOJOTHYECKOT0O MOHHUTOpPUHTA. AHAU3 3arps3HEHHOCTH BO3/yXa
OCYIIECTBIISUICS TI0 COACPIKAHUIO BPEIHBIX BEUICCTB, TAKUX KaK YIJICKUCIIBIN ra3,
JTMOKCHUJI CEPbl, OKCHJIBI a30Ta U JIPYTHe TOKCUYHBIE COSIMHEHUS, BEIOpAChIBAEMbIC
B armocepy B pesyibrare paboThl He(TEHOOBIBAIOIIMX K TepepadaThIBAIOIIIX
MpeanpUsThil. Pe3ynbTarhl 1a00paTOPHBIX U ITOJICBBIX UCCIIECIOBAHU T OBLITH COOpaHbI
Y TIPOAHATU3UPOBAHBI JIJIS BRISIBJICHUS B3aUMOCBSI3U MEXK/Yy YPOBHEM 3arpsi3HCHUS
BO3/yXa U 3/I0pOBbeM HaceseHus JKbUIbIoHcKoro paiiona. [lomyueHHbIe JaHHBIE O
KOHIICHTPAIIUU BPEIHBIX BEIIECTB B aTMOC(epe CTaJId OCHOBOM IS JaJIbHEHIIIero
aHaJIM3a BIVSIHUS SKOJIOTHUYECKHUX (PAKTOPOB Ha 3a00JIeBAEMOCTh U CMEPTHOCTh
HaceleHus: pervoHa. [IpakThueckas IICHHOCTh HCCJCIOBAHHS 3aKIIOYACTCS B
BO3MOXKHOCTH UCIOJIH30BAHUS €TI0 PE3YJILTATOB JIJISl Pa3pa0O0TKU MEp 110 CHIKEHUIO
HEraTUBHOTO BO3/ICHCTBUS HE(PTETA30BBIX IPSANPHUSATHI HA OKPYKAIOIIYIO CPEIy U
3/I0POBbE HACEJICHUS, & TAKXKE JUISI COBEPIIICHCTBOBAHUS CUCTEMbI SKOJIOTHYECKOTO
MOHHMTOPHUHTA U OXpaHbl 0OIIECTBEHHOTO 37I0POBbs B JKbUTBIONCKOM paiioHe.

KuroueBbie c10Ba: 3710pOBbE, MECTOPOXK/ICHUSI, TIEPBUYHAST 3200JIEBAEMOCTb,
sKoJIorHYecKre (PaKTOPBI, 3arpsi3HEHUE aTMOC(HEPHOTO BO3AyXa

Introduction. The current state of public health is influenced not only by socio-
economic conditions but also by environmental factors, particularly in industrialized
regions. Atyrau Region, and specifically the Zhylyoi District, represents one of
Kazakhstan’s major oil-producing areas (Yessenamanova et al., 2021). The
rapid development of the oil and gas industry is accompanied by a substantial
anthropogenic impact on the environment, which directly affects morbidity rates
and key demographic indicators (Khatatbeh et al., 2020). Over the past years,
negative trends have been recorded in the medical and demographic situation of
the Zhylyoi District. Despite the ongoing increase in the birth rate, there is a rise in
both infant mortality and overall mortality rates, which indicates a deterioration in
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the health status of the population. Simultaneously, there is a documented increase
in primary morbidity, particularly diseases of the respiratory system and malignant
neoplasms, the development of which is associated with atmospheric air pollution
(Baiduvaliev et al., 2022).

The present study is aimed at a comprehensive assessment of medical and
demographic indicators, as well as the structure of primary morbidity among
the population of the Zhylyoi District for the period from 2020 to 2023, taking
into account the influence of environmental factors. The analysis of the obtained
data will make it possible to identify key issues requiring priority attention and to
justify the need for effective measures in the field of public health protection and
environmental safety (Koshim et al., 2022).

One of the key indicators of the impact on the natural environment is the health
status of the population. According to assessments by experts from the World Health
Organization (WHO), there are five categories of population health responses to
environmental pollution: increased mortality, increased morbidity, the presence
of functional changes exceeding normal levels, functional changes within normal
limits, and a relatively safe health status (Gulis et al., 2021).

In connection with the intensive development of the Caspian oil and gas fields,
the health issues of the population in environmentally disadvantaged regions attract
particular attention from both scientists and practitioners in the field of public health
(Ryskalieva et al., 2023).

The northeastern part of the Caspian region includes the Zhylyoi District of
Atyrau Region. However, to date, the damage to public health in this area has not
been determined, and the patterns of formation of key health indicators for the
population of the region, such as demographic indicators and primary morbidity
rates, have not been identified (Nursaule et al., 2022).

rrrrrrrrr

3125 625
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0 1500 3000 6000 9000 12000
Kilometers

Figure 1. Map of the research area of Zhylyoi district, Atyrau region (Source: Author, developed
in the ArcGIS program.10.8).
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Atyrau Region, as is well known, is located in the western part of Kazakhstan
on the Caspian Depression and borders the West Kazakhstan, Mangystau, and
Aktobe regions, as well as the Astrakhan Region of the Russian Federation. The
administrative center of Atyrau Region is the city of Atyrau (Tokbergenova et al.,
2025). The Zhylyoi District is located in the southeastern part of Atyrau Region,
was established on January 17, 1928, and is situated on the northeastern coast of
the Caspian Sea. The average population density is 2.9 people per square kilometer.
As of January 1, 2023, the population was 86,370. The majority of the district lies
within the Caspian Depression and covers an area of 29,400 square kilometers. The
landscape of the territory is flat. The Emba River flows through the territory of the
Zhylyoi District. The largest oil fields of the region, Tengiz and Korolevskoye, are
localized within the Zhylyoi District, in the northeastern Caspian zone of Western
Kazakhstan. The district borders the Mangystau Region to the south and the Aktobe
Region to the east. The administrative center of the district is the city of Kulsary,
which was founded in 1939. The distance to the regional center is 230 km. The
boundary of the regional center, the city administration of Atyrau, is located more
than 350 km northwest of the industrial site. The nearest settlements include the
village of Kosshagyl, located 85 km to the northeast of the Tengizchevroil (TCO)
facilities, and further east, the village of Maykomgen. The village of Borankul is
located 82 km to the southeast of the industrial site. The nearest distance to the
Caspian Sea is 20-25 km (Aliye et al., 2024; Nursaule et al., 2022).

The climate is temperate, sharply continental, with significant annual and
diurnal temperature variations. There is a small amount of precipitation and high
evaporation rates. January is the coldest month, with average temperatures ranging
from - 9 to -12 degrees Celsius (Tokbergenova et al., 2025). The winter period is
characterized by unstable weather patterns. Clear, cold days can suddenly change
to thaws, accompanied by overcast and windy weather. The snow cover is unstable
and shallow. In January and February, strong winds may cause snowstorms. Spring
is the shortest period of the year. Temperature increases occur rapidly, with the
soil drying quickly. The warm and dry period may be accompanied by dust storms
(Vorobyow, et al., 2021). The summer is long and hot. The average air temperature
in July is +23 to +25 degrees Celsius. This period is characterized by mostly clear
and sunny weather. Weather forecasts indicate rare, short rain showers, which are
typically of a torrential nature. Hail is possible on certain days. The highest recorded
temperature has reached +45.7 degrees Celsius. Autumn begins in mid-September,
with cool and sunny weather establishing. The first frosts are observed from mid-
October (Bolatova, et al., 2025). Annually, precipitation ranges from 180 to 200
mm, with the majority occurring during the warmer period. Wind patterns and the
condition of the underlying surface determine the number of days with dust storms.
In the studied area, the number of days with dust storms is relatively low—13 days
per year. Dust storms are most frequent in the spring, with a recurrence of 2-3 days
per month in March and April (Information bulletin, 2024).
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The territory of the Zhylyoi District, with its heightened potential for atmospheric
air pollution, is characterized by high natural dustiness and low precipitation
washout capacity. At the same time, a distinctive feature of the local climate is
the active wind activity both at the surface level and at higher altitudes, which
prevents the development of unfavorable meteorological conditions such as calms
and temperature inversions, thus contributing to the dispersion of pollutants within
the region's air basin.

Tengizchevroil LLP is located on the territory of 2 oil fields - Tengiz field and
Korolevskoye field. Tengiz and Korolevskoye oil fields are located on the north-
eastern coast of the Caspian Sea in Western Kazakhstan, within Zhylyoi district
of Atyrau region. Currently, 286 wells have been drilled in the Tengiz field and
1 well is under drilling, of which: 230 producing wells, 25 gas injection wells, 2
observation wells and 30 abandoned wells (Ryskalieva et al., 2023).

At Tengiz and Korolevskoye, the configuration of oil wellhead equipment is
identical. TCO produces several types of end products from its raw materials. Most
of them are stabilized oil. Associated gases include dry gas (fuel gas) and liquefied
hydrocarbon gases (propane and butane).

At TCO facilities, air emissions come primarily from the combustion of:

- raw gas flaring;

- fuel gas in turbines, furnaces and boilers, thermal oxidizers;

- from combustion of diesel fuel in diesel generators.

The main products of gas combustion are: sulfur dioxide, carbon oxide, nitrogen
oxides. The leading sources of emissions of specific substances - hydrogen sulfide
and mercaptans - are flares. The primary volume of emissions of these substances
is formed as a result of incomplete combustion of hydrocarbon gases (HCGs).
In addition to the aforementioned sources, hydrogen sulfide and mercaptans are
released into the atmosphere due to leaks in the technological equipment and the
oil collection system (Kanbetov et al., 2023).

The subject of this study is the population of the Zhylyoi District of Atyrau
Region, Republic of Kazakhstan. The work focuses on medical and demographic
indicators (birth rate, mortality rate, natural population growth, infant mortality),
as well as primary morbidity indicators, with a particular emphasis on respiratory
diseases and malignant neoplasms. Special attention is given to the impact of
environmental factors associated with industrial activities, particularly atmospheric
air pollution, on the health of the population in the region from 2020 to 2023
(Shaimbetov et al., 2020).

The purpose of this study is a geographical analysis of the medical and
demographic situation and primary morbidity of the population of the Zhylyoy
district of Atyrau region in the period from 2020 to 2023. The study examines
geographical and environmental factors affecting public health, with particular
attention to the effects of atmospheric air pollution caused by the region's oil
production activities. The study is aimed at identifying the territorial characteristics
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of the health of the population of the Zhylyoi district and determining the impact of
geographical factors on the state of health in industrially stressed regions.

The theoretical and methodological basis of the study is grounded in the
approaches and research methods of domestic scholars in the field of medical
geography: A.A. Shoshin (1962), V.I. Rusanov (1973, 2004), S.V. Ryashchenko
(1977, 2000, 2012), S.A. Kurolap (1997, 2000), A.A. Keller, V.I. Kuvakin (1998),
LLA. Khlebovich (1999, 2000, 2001), S.M. Malkhazova (2001, 2005), B.B.
Prokhorov (2001, 2005, 2012), I.V. Arkhipova (2006), K.R. Amrin (2006, 2013),
U.L. Kenesaryev (1992), N.Zh. Zhakashev (1994), Tynybaev B.G. (2005), M.D.
Diarov (2015), and others.

Materials and methods. The study used data on the medical and demographic
situation and primary morbidity of the population of Zhylyoi district of Atyrau
region for the period from 2020 to 2023. The main source of information was official
statistical data provided by the Ministry of Health of the Republic of Kazakhstan,
as well as data from local medical institutions, including information on morbidity,
mortality and environmental situation (Vinnikov et al., 2021).

The following methods were applied in the work:

Statistical data analysis - processing and systematization of statistical information
about the state of public health, the dynamics of morbidity and mortality, as well
as demographic indicators (fertility, mortality, natural increase) (Gudinova et al.,
2023).

Geographical analysis - covers a comprehensive study of the geographical
location of the study area, its relief and climatic characteristics. Special attention
is paid to the causes of the spread of morbidity, as well as the influence of
environmental and climatic factors, which allows to identify patterns in their
relationship (Khatatbeh et al., 2020).

Method of environmental risk assessment - to analyze the relationship between
air pollution and morbidity, the methodology of environmental risk assessment
based on the level of pollutants and their impact on human health was used
(Bissengaliyeva et al., 2023; Yessenamanova et al., 2021). The level of air pollution
in the Zhylyoi district was assessed based on the results of field studies conducted
using specialized equipment and methods of environmental monitoring. Air
pollution was analyzed in terms of the concentration of harmful emissions, such as
carbon dioxide, sulfur dioxide, nitrogen oxides, and other toxic substances released
into the atmosphere as a result of the activities of oil extraction and processing
enterprises.

The results of laboratory and field studies were collected and analyzed to identify
the relationship between the level of air pollution and health of the population of
Zhylyoi district. The obtained data on the concentration of harmful substances in the
atmosphere became the basis for further analysis of the influence of environmental
factors on morbidity and mortality of the population of the region. In order to assess
the real levels of exposure and health risk to the population, models of dispersion
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of pollutants in the atmospheric air of the region were used, which allowed to
perform calculations of predicted annual average and maximum concentrations
and, accordingly, to make an assessment of chronic and acute exposure.

The dispersion calculations of pollutant emissions into the atmosphere were
performed using the software package ERA-GAZ v3.0, with the "ERA-Mean"
module (LLC NPP "Logos-Plus", Novosibirsk, Russia). The software package is
approved by the Main Geophysical Observatory named after A.l. Voeykov (St.
Petersburg, Russia). Medical and demographic indicators and data on primary
morbidity of the population of Zhylyoi district for 2020-2023 were analyzed. The
medical and demographic situation in the district is characterized by high birth
rate, population growth and high level of natural increase due to increased birth
rate. However, there is an increased mortality and morbidity of the population,
especially the infant mortality rate has relatively increased. The levels and trends
of primary morbidity - respiratory diseases including primary morbidity of chronic
and unspecified bronchitis, bronchial asthma and neoplasms, the development of
which, according to the methodology of risk assessment, depends on air pollution,
have been analyzed.

To assess the population indicators in the studied region, data from official
statistics for the years 2020-2023 were analyzed. According to the data from the
Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan, the population of the Atyrau region as of the beginning
of 2024 was 704,074 people, with 389,872 residing in urban areas and 314,202 in
rural areas.

According to Yu.P. Lisitsyn (2012), a specific criterion for assessing fertility
is used in demographic studies, which allows both quantitative and qualitative
characterization of the reproductive behavior of the population. This approach
includes the analysis of indicators of general and specific fertility, the total
fertility rate, as well as assessments of population reproduction in the context of
medical-demographic and socio-economic conditions. The application of the
criterion proposed by Lisitsyn enables a more accurate diagnosis of fertility trends,
identification of factors influencing its changes, and the justification of demographic
policy directions aimed at stabilizing and increasing the population.

Results. Thus, a fertility rate between 15 and 25 live births per 1,000 people
(%o0) 1s considered a medium fertility level. A rate below 15%o is classified as low
fertility, while a rate above 25%o is considered high. As seen in Table 1, the fertility
rate in the Zhylyoy district for the years 2020-2023 corresponds to a high level,
with an average of 28.57+0.5 %o live births per 1,000 people. The fertility rates for
the district are significantly higher than the regional averages.

268



ISSN 2224-5278

4.2025

Table 1. Demographic Indicators of the Zhylyoi District.

The number at | Total Including The number | For the billing period

the beginning of | population |Natural | Migration |at the growth rate, | Average

2022. growth growth | balance beginning of | i percent number
2023.

The entire population

85327 [1043 [1861  [-818 [86 370 [1,22 [85 849

Urban population

64 887 [1076 [1421  [-345 [65 963 [1,66 |65 425

Rural population

20 440 [-33 [440 [-473 [20 407 [-0,16 [20 424

Birth rates of the population, per 1000 people, %o

2020

2021

2022

Average values

Standard deviation

29,05

28,08

25,99

28,57

0,5

Mortality rates of the population, per 1000

people, %o

2020

2021

2022

Average values

Standard deviation

6,26

6,80

4,31

6,53

0,3

Indicators of natural population growth, per 1000 people, %o

2020

2021

2022

Average values

Standard deviation

22,79

21,28

21,68

22,04

0,8

Infant mortality rates, per 1,000 live births,

%00

2020

2021

2022

Average values

Standard deviation

8,21

6,30

4,01

7,26

1,0

Note: — Compiled by the author based on materials from the Atyrau branch of the RSE "Republican
Center for Electronic Health" of the Ministry of Healthcare of the Republic of Kazakhstan.

Further, the analysis of mortality of the population is carried out. Mortality is
one of the two main sub-processes of population reproduction, in which the actual
demographic processes occurring with the population and affecting the growth rate
of its number are generalized. Mortality depends on a large number of biological
and social factors (natural-climatic, genetic, economic, etc.).

Mortality rate in Zhylyoi district for the period 2022-2023 increased from 4.31
to 7.44 cases per 1,000 people, amounting to an average of 6.53%0.4%o.

Thus, the population increased due to positive natural increase with high birth
rate. The results of laboratory chemical studies aimed at determining the level of
atmospheric air pollution, as well as the analysis of concentrations of chemical
toxic substances affecting human health were investigated and analyzed. According
to the results of the conducted risk assessment, the identified priority pollutants
in the emissions of oil and gas production facilities were critical with respect to
respiratory organs.

Table 2. The Impact of Certain Toxic Substances on the Human Body.

Substances CAS ARfC, |Critical organs and systems
Substances | mMr/m3
1. Nickel oxide 1313-99-1 0,003 | respiratory organs, the circulatory system
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2. Hydrogen sulfide 04.06.7783 0,1 respiratory organs

3. Sulfuric acid 7664-93-9 0,1 respiratory organs

4. Ethyl Mercaptan 75-08-1 0,1 respiratory organs

5. Formaldehyde 50-00-0 0,048 |respiratory organs, organs of vision
6. Sodium hydroxide 1310-73-2 0,005 | respiratory organs, organs of vision
7. Orthophosphoric acid |7664-38-2 0,2 respiratory organs

8. Acetaldehyde 75-07-0 0,115 |rma3a, mucous membranes

9. Nitrogen dioxide 10102-44-0 |0,47 |respiratory organs

10. Sulfur dioxide 7446-09-5 0,66 |respiratory organs

As part of the assessment of the impact of chemical substances on human health,
particular attention is paid to compounds with pronounced toxicity and the potential to
cause acute or chronic pathological changes. Hydrogen sulfide (H-S) is a highly toxic
gas that inhibits cellular respiration enzymes, particularly in the tissues of the central
nervous system. Its effects manifest as acute hypoxia, convulsions, and can lead to
respiratory paralysis and death upon short-term exposure to high concentrations.
Sulfuric acid (H2SOa4) is a powerful corrosive agent capable of causing coagulative
necrosis of tissues upon direct contact, as well as chemical burns of the respiratory
tract upon inhalation. Systemic exposure may lead to disruptions in the body's
acid-base balance. Nickel oxide (NiO) is a compound known for its carcinogenic
and allergenic properties. When inhaled, it can induce chronic inflammation of the
respiratory tract and contribute to the development of malignant neoplasms through
interactions with the DNA of epithelial cells. Orthophosphoric acid (HsPO.), despite
being relatively weaker compared to other mineral acids, can cause irritation of the
skin and mucous membranes at high concentrations, and, with prolonged exposure,
may lead to disturbances in mineral metabolism.

Thus, the aforementioned chemical substances pose a serious threat not only
to workers who are directly exposed to them in industrial settings, but also to the
broader population, particularly under conditions of anthropogenic stress and
environmental pollution. Exposure to substances such as formaldehyde, hydrogen
sulfide, nickel oxide, and vapors of strong acids contributes to the rising incidence
of diseases among the population, especially those affecting the respiratory system.
According to epidemiological studies, regions with elevated levels of industrial
toxicant emissions show increased rates of chronic bronchitis, bronchial asthma,
allergic rhinitis, and obstructive pulmonary diseases. Elderly individuals are
particularly sensitive to the effects of these substances, as they more frequently
experience exacerbations of respiratory conditions, decreased pulmonary function,
and a heightened risk of developing bronchopulmonary pathologies.The adverse
impact of these compounds on the respiratory organs of the population is primarily
due to their ability to cause irritation, inflammation, sensitization, and damage to
the respiratory epithelium. This highlights the urgent need to strengthen sanitary
and hygienic monitoring and to implement effective environmental protection
measures.
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In studies examining the impact of environmental pollution on public health,
morbidity is often used as a primary indicator. Morbidity serves as the most
characteristic and officially registered response of the population to the harmful
effects of environmental pollutants. This indicator more accurately reflects the
organism’s response to adverse environmental influences. Official statistics account
for the established population of patients (Adeola, 2020).

Discussions. In general, for the analyzed period in Zhylyoi district the following
dynamics of primary morbidity was observed: from 2020 to 2021 the growth of
the index from 48 354,6 to 54 979,8 cases per 100 thousand population (%000) was
registered, in 2022 a slight decrease to 50 556,2%000 was registered, but in 2023
the increase to the level of 54 649,8%000 was again noted (National Statistics RK.,
2024).

In the structure of primary morbidity of the whole population of Zhylyoi district,
the leading classes of morbidity in 2022 were diseases of respiratory organs - 27.1%
of all diseases, injuries and poisonings - 8.5%, diseases of circulatory system -
8.4%, blood diseases - 8.2% and diseases of genitourinary system - 7.9%. These 5
classes of diseases accounted for 61.1% of all diseases.

Official data presented in statistical collections ‘“Population health of Atyrau
region and activities of health care organizations for 2020-2023” were used for
calculations. Analysis of the level and trends of primary morbidity for all diseases
showed that in general primary morbidity for the study period in Zhylyoi district
in dynamics from 2020 to 2021 increased from 48354.6 to 54979.8 cases per 100
thousand population (%000), and by 2022 a decrease to 50557.4(%000), in 2023 an
increase to 54649.8(%000) was registered. (Table 1, Figure 2).

56000
54649,8
54000
52000

50000

42000 48354,6

46000

44000
2020 2021 2022 2023

Figure 2. Dynamics of Primary Morbidity from All Diseases Among the Population in 2020—
2023 (per 100,000 population, %000).

There was a sharp jump in the structure of primary morbidity among the entire
population of Zhylyoi district for 2020-2023, which indicates significant changes
in the epidemiologic situation during this period.
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Figure 3. Structure of primary morbidity of population of Zhylyoi district for 2023.

The leading classes in 2023 were diseases of respiratory organs - 25%
13959,2%000) of all diseases, injuries and poisonings - 9% (4710,4), diseases of
circulatory system - 9% (4993,2), blood diseases - 9% (4749,6) and diseases of
genitourinary system - 8% (4487,6). These 5 classes accounted for 60% of all
diseases (Figure 3, Table 3).

Table 3. Morbidity Rates of the Total Population in Zhylyoi District for 2020-2023 (per 100,000
population).

Disease class years
2020 2021 2022 2023
1 |in total 48354,6 | 54979,8 | 50556,2 | 54649.,8
2 | Infectious and parasitic diseases 2214,6 25519 | 2646,5 | 2933,6
3 | Neoplasms 5173 348,7 297 344
4 | Diseases of the blood, hematopoietic 3464,9 3989,3 | 4129,3 | 4749,6

organs, and individual disorders involving
the immune mechanism

5 | Endocrine diseases. eating disorders and | 604,3 713,9 750,2 879,7
metabolic disorders

6 |Mental disorders and behavioral disorders | 15,5 35,5 454 39,3

7 | Mental disorders and behavioral disorders |20,3 7,1 10,5 13,9
related to substance use

8 | Diseases of the nervous system 2692,5 3062,6 | 3206,8 | 3645,9

9 | Diseases of the eye and its appendages 1079,9 | 1102,8 | 1141,5 1270
10 | Diseases of the ear and mastoid process 12479 406,6 14945 1647,5
11 | Diseases of the circulatory system 3717,6 | 4115,7 | 4264,5 | 49932
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12 | Respiratory diseases 16595 19221,8 | 13717,1 | 13959,2

13 | Diseases of the digestive system 3201,5 | 3523,6 | 3778,7 | 4297,1

14 | Diseases of the skin and subcutaneous 1884.,4 20744 | 2209,7 | 25064
tissue

15 | Diseases of the musculoskeletal system 1528 1769,5 | 1834,6 | 2003,1
and connective tissue
16 | Diseases of the genitourinary system 3597,2 | 3839,2 | 3989,6 | 4487,6
17 | Congenital anomalies (malformations), 405,2 481,1 500,9 578.,4
deformities and chromosomal
abnormalities

18 | Injuries, poisoning, and some other effects |3914,2 | 4053,1 | 4287,8 | 4710,4
of exposure to external causes

Note: — Compiled by the author based on materials from the Atyrau branch of the RSE "Republican
Center for Electronic Health" of the Ministry of Healthcare of the Republic of Kazakhstan.

Analyzing the statistical data on morbidity in Zhylyoi district, presented in the
above table, it can be noted that in the period from 2020 to 2023 there was a steady
increase in the number of diseases among the population.

Primary morbidity of the adult population in the dynamics from 2020 to 2021
increased from 52696.7 to 58611.5 cases per 100 thousand population (%000),
and then by 2022 there was a decrease to 53645%000, and 2023 increased by
57122.6%000. (Figure 4).

60000
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58000
57000
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55000
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Figure 4. Dynamics of Primary Morbidity from All Diseases Among the Adult Population in
2020-2023 (per 100,000 adult population, %000).

In the structure of primary morbidity of adult population of Zhylyoi district, the
leading classes in 2022 were diseases of respiratory organs - 14.0% (7500.3%000)
of all diseases, diseases of circulatory system - 13.4% (7174.9%000), diseases of
genitourinary system - 11.8% (6355.4%000), blood diseases - 10.0% (5359.3%000),
injuries and poisonings - 8.1% (4321.6%000).
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Primary morbidity of adolescents of Zhylyoi district in the dynamics from 2020
to 2021 increased from 38715.9 to 44300.9 cases per 100 thousand adolescents
(%000), and then by 2022 there was a decrease to 41862.6%000, and 2023 increased

by 57299.3%000 (Figure 5).
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Figure 5. Dynamics of Primary Morbidity from All Diseases Among Adolescents in 2020-2023
(per 100,000 adolescents, %000)

In the structure of primary morbidity of adolescents of Zhylyoi district in
2022, the first five places were occupied by diseases of digestive organs - 22.7%
(9495.5%000), injuries and poisonings - 19.1% (8011.9%000), diseases of respiratory
organs - 16.4% (6870.6%000), diseases of skin and subcutancous tissue - 10.1%
(4222.8%000) and diseases of nervous system - 7.2% (3013.0%000).

Primary morbidity in children, as in other age categories of the population,
in the dynamics from 2020 to 2021 increased from 42733.6 to 49405.6 cases
per 100 thousand population (4%000), and then by 2022 there was a decrease to
46773.3%000, in 2023 increased by 50254%000. (Figure 6).

In the structure of primary morbidity of the child population of Zhylyoi district
in 2022 the leading classes of diseases were diseases of respiratory organs - 53,0%
(24767,5%000), injuries and poisonings - 7,9% (3707,9%000), blood diseases
(mainly iron deficiency anemia) - 5,3% (2500,9%000), diseases of digestive organs
- 4,8% (2253,0%000), infectious and parasitic diseases - 4,4% (2063,1%000). These

5 classes accounted for 75.5% of all diseases (National Statistics RK 2024).
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Figure 6. Dynamics of Primary Morbidity from All Diseases Among Children in 2020-
2023 (per 100,000 children, %000)

To establish the possible impact of environmental quality on the health of the
population, the data on primary morbidity of the population of Zhylyoi district on
diseases, the level of which may depend on the emissions of pollutants into the air
(respiratory diseases), as well as on neoplasms were analyzed.

Conclusion. Thus, an assessment of the state of health of the population of
Zhylyoi district by medical and demographic indicators and primary morbidity
for 2020-2023 is given. The level, structure and dynamics of primary morbidity
of the population with all diseases were analyzed during the works. It should
be emphasized that according to the results of the risk assessment, the impact
of atmospheric air pollutants emitted by facilities of oil and gas enterprises of
Zhyloi district, predominantly affects the respiratory organs. In addition, during
the identification of hazardous substances in the composition of emissions, six
compounds with carcinogenic properties were identified. At the same time, the data
on primary morbidity of respiratory diseases, including chronic and unspecified
bronchitis, bronchial asthma were also analyzed.

On the basis of the conducted analysis of statistical materials on indicators
of health status of the population of Zhylyoi district we can make the following
conclusions

- The medical and demographic situation in the period 2020-2023 is characterized
by a high level of natural increase due to an increase in the birth rate.

- In the dynamics of primary morbidity from 2020 to 2021 there was an increase
from 48354.6 to 54979.8 cases per 100 thousand population (%000), and by 2022
there was a decrease to 50556.2%000, in 2023 an increase to 54649.8(%000). The
same dynamics was observed in all age groups of population adults, adolescents
and children.

leading classes of morbidity in 2023 were diseases of respiratory organs - 25%
13959,2%000) of all diseases, injuries and poisonings - 9% (4710,4), diseases of
circulatory system - 9% (4993,2), blood diseases - 9% (4749,6) and diseases of
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genitourinary system - 8% (4487,6). These 5 classes accounted for 60% of all
diseases.

Thus, the results obtained indicate the need to strengthen the monitoring of the
health status of the population in the zone of influence of oil and gas production,
to implement measures to reduce pollutant emissions and to carry out preventive
measures with the participation of health and environmental protection authorities.

Based on the analysis of morbidity of the population of Zhylyoi district and the
impact of factors associated with the activities of oil and gas enterprises, it seems
appropriate to implement a set of measures aimed at reducing the risk to public
health:

- Recommended to strengthen the system of monitoring of atmospheric air
pollution in sanitary protection zones with the installation of automatic stations
capable of detecting priority toxicants, including substances with carcinogenic
properties. This will allow regular and objective assessment of the level of impact
on the environment and public health.

- It is necessary to review and, if necessary, optimize the size of sanitary
protection zones around oil and gas industry facilities, taking into account modern
data on wind patterns, emission density and population density.

- Modern technologies should be introduced to reduce industrial emissions,
including gas purification and VOC capture systems, followed by environmental
audits of existing production facilities to ensure compliance with regulations.

- It is recommended to organize constant medical monitoring of residents living
in areas with increased anthropogenic load, including regular medical check-
ups, with a focus on diagnostics of respiratory diseases, allergic and oncological
diseases.

- It is advisable to develop and implement a regional target program aimed at
preventing and reducing morbidity associated with anthropogenic factors, including
health improvement of vulnerable population groups (children, the elderly, workers
of hazardous industries).
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