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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Recognizing the importance of birth weight is
fundamental to addressing public health challenges associated
with maternal and child health. Birth weight serves as a critical
indicator, offering insights into mortality, stunting, and the
development of chronic diseases later in life. This study delves
into fertility and infant mortality trends in Kazakhstan, with
a specific focus on understanding urban-rural disparities and
gender variations in mortality rates.

Objectives: The primary objective of this study is to evaluate
the influence of birth weight on infant mortality in Kazakhstan,
considering demographic and regional nuances. Through
comprehensive analysis, we aim to discern patterns and factors
contributing to infant mortality, thereby informing targeted
interventions and policies aimed at improving maternal and
child health outcomes across the country.

Materials and Methods: The analysis was conducted using
the data provided by the Republican State Enterprise on the
PCV of the “Republican Centre for Electronic Health Care” of
the Ministry of Health of Kazakhstan.

Results: In Kazakhstan, birth rates reached their zenith in
2021 (total 446,491 births). However, this figure experienced a
downturn in 2022, declining to 403,893 births. Notably, urban
regions consistently reported higher birth rates compared to rural
areas. The year 2022 witnessed a decline in birth rates across
both urban and rural populations, with decreases of 9.5% and
11.7%, respectively, compared to the previous year. Analysis
using linear regression techniques on infant mortality rates
spanning from 2017 to 2022 revealed no statistically significant
time trend (slope = 51.29, correlation coefficient = 0.42, p =
0.41). Gender-specific disparities in mortality rates were starkly
evident, with boys exhibiting higher mortality rates compared
to girls across all population subsets. Geographical analysis
conducted in 2022 exposed significant divergences in mortality
rates across various regions.

Conclusions: The study highlights significant urban-rural
disparities and gender differences in birth rates and infant
mortality within Kazakhstan. It also confirms the protective
effect of higher birth weight on infant mortality. Regional
disparities suggest targeted public health interventions are
necessary to address these variations effectively.

Key words. Epidemiological monitoring, infant mortality,
birth weight, Kazakhstan.

Introduction.

Birth weight is a crucial indicator of both maternal and foetal
health, serving as a predictor for various health outcomes
throughout life. It is a fundamental measure that reflects the
intrauterine environment, maternal nutrition, and overall

© GMN

prenatal care [1,2]. The weight of a newborn at birth is influenced
by numerous factors, including genetic predisposition, maternal
health status, environmental exposures, and socioeconomic
factors [3,4]. Understanding the significance of birth weight
is essential in addressing public health concerns related to
maternal and child health, as it plays a pivotal role in predicting
mortality, stunting, and chronic diseases later in life [5].

Birth weight serves as an essential indicator of maternal
and foetal health during pregnancy [5,6]. Low birth weight
(LBW), defined as less than 2,500 grams (5.5 pounds) at
term, is associated with a higher risk of infant mortality and
morbidity [7,8]. LBW infants are more susceptible to infections,
respiratory distress syndrome, and neurological complications
[9,10]. Additionally, LBW is often a consequence of maternal
malnutrition, inadequate prenatal care, maternal smoking, and
pregnancy complications such as preeclampsia and gestational
diabetes [11-13]. On the other hand, high birth weight
(macrosomia), typically defined as greater than 4,000 grams
(8.8 pounds), can increase the risk of birth injuries, caesarean
deliveries, and maternal complications such as postpartum
haemorrhage [14,15].

Birth weight is a strong predictor of infant mortality and
childhood stunting. Infants born with LBW are at a significantly
higher risk of mortality within the first year of life compared
to infants with normal birth weight. LBW is often associated
with preterm birth and intrauterine growth restriction (IUGR),
both of which increase the likelihood of neonatal complications
and mortality [16,17]. Furthermore, LBW infants who survive
infancy are more likely to experience stunted growth and
developmental delays during childhood [18-20]. Stunting,
characterized by impaired linear growth, is associated with
long-term health consequences, including cognitive impairment,
reduced educational attainment, and increased risk of chronic
diseases in adulthood.

Birth weight has implications beyond infancy and childhood,
extending into adulthood and influencing the risk of chronic
diseases later in life. The Developmental Origins of Health
and Disease (DOHaD) hypothesis proposes that adverse
intrauterine conditions, reflected by LBW or macrosomia, can
"program" the foetus for increased susceptibility to chronic
diseases in adulthood [21-23]. Epidemiological studies have
demonstrated associations between LBW and an increased
risk of cardiovascular disease, type 2 diabetes, hypertension,
and metabolic syndrome in adulthood [24-26]. Conversely,
macrosomia has been linked to an elevated risk of obesity,
insulin resistance, and cardiovascular complications in later life
[26-29]. These findings underscore the importance of early life
interventions and preventive measures to mitigate the long-term
health consequences associated with aberrant birth weight.
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Addressing the determinants of birth weight, such as improving
maternal nutrition, enhancing access to prenatal care, and
reducing environmental exposures, is essential for promoting
optimal maternal and child health outcomes. Moreover, early
life interventions aimed at mitigating the long-term health
consequences of aberrant birth weight are imperative for
reducing the burden of chronic diseases in adulthood.

The global infant mortality rate was estimated to be 35 deaths
per 1,000 live births, with the highest rate in Africa (about 44
per 1,000 live births) [30,31], and the lowest in Japan [32-34],
and the Scandinavian countries (2.1-2.4 per 1,000 live births)
[35,36]. Differences among populations reflect economic and
social conditions that influence maternal and newborn health
and the effectiveness of the health care system.

In Kazakhstan, like many other countries, addressing infant
mortality (IMR) is a significant public health priority. IMR
reflects the number of deaths of infants under one year of age
per 1,000 live births and serves as a measure of the effectiveness
of healthcare services, access to maternal and child health care,
socio-economic development, and overall living conditions.
Understanding the factors contributing to infant mortality in
Kazakhstan is essential for devising targeted interventions
and policies to improve maternal and child health outcomes.
According to the latest available data from the World Bank, the
infant mortality rate in Kazakhstan was 9.5 deaths per 1,000
live births in 2020 [37-39]. Several factors contribute to infant
mortality in Kazakhstan. It includes the disparities in access
to healthcare services, particularly in rural and remote areas,
can impact infant mortality rates. Limited access to prenatal
care, skilled birth attendants, and neonatal intensive care units
(NICUs) can increase the risk of adverse outcomes for both
mothers and infants.

In this study, we examined trends in birth weight-adjusted and
birth weight-adjusted IMR rates in the Republic of Kazakhstan.

Materials and Methods.

Ethical Considerations:

The ethical approval for this study was granted by the Local
Ethics Committee of the S.D. Asfendiyarov Kazakh National
Medical University, Almaty, Republic of Kazakhstan under
protocol number 12 (119) dated September 28, 2023.

Data Sources:

This retrospective cohort study utilized data sourced from the
Republican State Enterprise on the REC of the "Republican
Centre for Electronic Health Care" of the Ministry of Health of
the Republic of Kazakhstan. The data encompassed the period
from 2017 to 2022, specifically targeting newborn medical
records. These records included essential demographic details
of live-born infants such as birth location, birth date, and birth
weight categorized into four groups (<500 g, 500-999 g, 1000-
1499 g, 1500-2499 g, 2500 g or more). Additionally, official
statistics on infant mortality rates segmented by gender (male
and female) and population type (urban and rural) were analyzed
to ascertain the number of infants who died before reaching one
year of age, presented per 1,000 live births.

Data Analysis:
The data were stratified by birth weight into five categories:
<1500 g, 1500-1999 g, 2000-2499 g, <2500 g (low birth
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weight, LBW), and >2500 g. Birth weight prevalence per 100
live births was calculated for these categories along with 95%
confidence intervals (Cls). Analysis was performed on all live
births, regardless of the availability of birth weight data, and
subsequently focused on those with recorded birth weight.
Detailed analysis included prevalence and mean birth weight
across different demographics such as maternal age, maternal
education level, wealth index, sex of the child, duration of
pregnancy, and place of birth, along with survival status.

Multiple logistic regression analysis was employed to explore
the association between low birth weight and various factors
in live births where birth weight data was available. Odds
ratios (ORs) with 95% confidence intervals were reported.
Comparisons of infant mortality between genders and between
urban and rural populations were conducted using independent
samples t-tests. Linear regression was utilized to assess the
trend in overall infant mortality rates in Kazakhstan from 2017
to 2022.

Additionally, the study explored the relationships between
neonatal (0-27 days) and post-neonatal (28 days to 1 year)
mortality rates and birth weight. Differences in neonatal mortality
rates between infants with known and unknown birth weights
were used to adjust the prevalence of LBW proportionally, thus
estimating the prevalence of LBW among infants whose birth
weight was not recorded.

In our study, the distinction between urban and rural regions
was based on administrative division criteria. Urban regions
were defined as settlements with official city status, such as
Almaty, Astana (previously Nur-Sultan), Shymkent, and other
major cities. Rural regions were defined as settlements without
city status, including villages, hamlets, and townships.

Statistical analysis:

All statistical analyses were performed using SPSS software
(version 22). Independent t-tests were used to assess differences
in infant mortality rates between different groups. Linear
regression was used to evaluate changes in infant mortality
rates over time (from 2017 to 2022). A p-value of < 0.05 was
considered statically significant.

Results.

A study of fertility dynamics between 2017 and 2022 (Table
1) found that the total number of births increased from 390,262
to a peak of 446,491 in 2021, followed by a decline to 403,893
in 2022. Throughout the observation period, urban birth rates
dominated over rural ones, with the maximum number of births
in cities being recorded in 2021 (262,507), and in rural areas in
2020 (177,197).

The reduction in the number of births in 2022 was 9.5% for the
urban population and 11.7% for the rural population compared
to the previous year.

Analysis of the time trend (Table 2) in overall infant mortality
using linear regression showed that the trend slope is 51.29, with
a correlation coefficient of 0.42 (p=0.41), which does not allow
us to consider the observed change statistically significant. The
highest infant mortality rate was observed in 2021 (8.41 per
1,000 live births), while the lowest was in 2017 (7.93 per 1,000
live births). The t-test results showed significant differences in
mortality between boys and girls: for the general population



Table 1. Dynamics of the birth rate of the Republic of Kazakhstan in the period from 2017 to 2022.

Birth rate
Index

2017 2018 2019 2020 2021 2022
Born alive: Total 390 262 397799 402 310 426 824 446 491 403 893
Including
Urban population 226 847 235014 239 496 249 627 262 507 241 459
Rural population 163 415 162 785 162 814 177 197 183 984 162 434

Table 2. Association of infant mortality and gender of the Republic of Kazakhstan.

Infant mortality
Years Number of deaths of children under 1 year of age Deaths under 1 year of age. per 1.000 live births p
boys ‘ girls ‘ total boys girls total

All population <0.05
2017 1771 1338 3109 7.93 8.74 7.06
2018 1892 1292 3184 8.03 9.25 6.74
2019 1944 1416 3360 8.37 9.37 7.3
2020 1 888 1398 3286 7.77 8.63 6.85
2021 2062 1670 3732 8.41 9.01 7.78
2022 1764 1354 3118 7.68 8.52 6.8

Urban population <0.05
2017 935 765 1700 7.48 7.96 6.96
2018 1111 735 1846 7.9 9.2 6.51
2019 1176 881 2057 8.61 9.52 7.64
2020 1211 883 2 094 8.43 9.41 7.38
2021 1489 1234 2723 10.45 11.07 9.78
2022 1001 759 1760 7.2 7.94 6.4
Rural population <0.05
2017 836 573 1 409 8.55 9.81 7.19
2018 781 557 1338 8.21 9.31 7.05
2019 768 535 1303 5.38 9.14 6.79
2020 677 515 1192 6.84 7.52 6.11
2021 573 436 1009 5.52 6.08 4.92
2022 799 595 1394 8.41 9.36 7.39

) |
556 7.12 8.68 10.24

West
Kazakhstan

Kyzylorda

Map data: € OSM - Created with Datawrapper

Figure 1. Mortality rate per 1000 live births of the Republic of Kazakhstan in the 2022.
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Table 3. Subgroups in context of mortality rate of the Republic of Kazakhstan in the 2022.

Regions Mortality rate per 1000 live births

500-999 1000-1499
Almaty city 644.4 303.3
Astana city 528.3 82.8
Shymbkent city 632.2 216.7
Akmola region 666.7 69.0
Aktobe region 695.7 288.7
Almaty region 271.4 80.1
Atyrau region 704.2 295.1
rEea;tOIjazakhStan 484.5 1278
Zhambyl region 446.6 195.8
:defgnKazakhSta“ 607.8 3158
Karaganda region 534.1 267.2
Kostanay region 650.0 250.0
Kyzylorda region 702.7 204.3
Mangistau region 644.7 158.4
Pavlodar region 584.9 101.7
221}; kazakhstan 15 ¢ 11.1
Turkestan region 613.6 166.1
Total
Mean + SD 589.9+110.6 190.2+85.7

(t=6.67, p<0.000), for the urban population (t=2.52, p=0.03),
and for the rural population (t=4.44, p=0.0013). The comparison
of mortality between urban and rural populations also showed
statistically significant differences (t=4.59, p=0.001).

The map illustrates (Figure 1) the distribution of mortality
rates per 1,000 live births across various regions of Kazakhstan,
categorized into four mortality rate intervals: 500-999, 1000-
1499, 1500-2499, and 2500 and more.

Key data points include high mortality rate regions such as
Atyrau and Kyzylorda, which report numbers in the higher
intervals, contrasting with areas like Almaty region that show
lower figures.

In examining the mortality rate per 1000 live births across
various regions of the Republic of Kazakhstan in 2022 (Table
3), we observe a heterogeneous distribution reflecting different
population health outcomes.

The mortality rates in the most populated cities (Almaty,
Astana, and Shymkent) show varied figures, with Almaty City
demonstrating a higher rate in the lowest category (644.4)
compared to Astana City and Shymkent City, which displayed
528.3 and 632.2, respectively.

Across the broader regions, we noted that Atyrau and
Kyzylorda regions had some of the highest entries in the 1000-
1499 category with rates of 295.1 and 204.3, respectively,
indicating specific regional challenges. Conversely, the East
Kazakhstan and Almaty regions reported comparatively lower
mortality rates in the same category at 127.8 and 80.1.

When aggregating the data, the average mortality rate per 1000
live births across all regions and categories stands at (589.9 +
110.6), highlighting considerable variability.

In the linear regression model assessment (R = 0.845), the
coefficient for birth weight is -0.1913, indicating that for every
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1500-2499 2500 and more Total
58.9 3.9 10.1
22.6 2.1 6.2
29.3 3.1 7.3
15.1 1.9 4.0
36.3 3.5 8.5
17.8 2.3 5.4
48.5 3.8 9.4
25.5 2.4 6.6
31.3 32 7.5
27.3 3.8 9.0
30.8 34 8.3
65.4 5.5 11.8
47.5 4.5 9.7
314 4.4 8.3
358 2.2 7.0
39.8 3.8 10.0
39.6 4.5 8.4
35.4+13.5 3.44+1.0 8.0£1.9

gram increase in birth weight, infant mortality decreases by
0.1913 per 1,000 live births (p = 0.043).

Discussion.

Urbanization is a global phenomenon reshaping the
demographic landscape of countries worldwide, and
Kazakhstan is no exception. Over recent decades, urban birth
rates have surged, outpacing rural birth rates, primarily due to
the increasing urbanization trend observed across the nation.

To comprehend the prevailing trend of urban birth rates
surpassing rural ones in Kazakhstan, it is essential to examine
the broader context of urbanization within the country.
Kazakhstan has experienced rapid urban growth, propelled by
industrialization, economic development, and rural-to-urban
migration [40,41]. As cities expand and attract more residents,
they become epicentres of economic activity, educational
opportunities, healthcare facilities, and social services, making
them attractive destinations for young couples and families.

One of the key drivers of urban birth rates in Kazakhstan
is access to healthcare services. Urban areas typically boast
better-equipped hospitals, specialized medical facilities, and
skilled healthcare professionals compared to rural regions
[42]. Pregnant women in urban areas have easier access to
prenatal care, maternal health services, and emergency obstetric
care, which significantly contribute to safer pregnancies and
childbirth outcomes [43]. The availability of modern medical
technologies and interventions in urban hospitals further
enhances the quality of maternal and neonatal healthcare,
reducing the risks associated with childbirth complications and
infant mortality [44,45].

In urban settings, individuals often have higher levels of
education, employment opportunities, and income compared to



their rural counterparts. As a result, urban residents may delay
marriage and childbearing to pursue higher education, establish
careers, and achieve financial stability [46-48]. However, once
they decide to start a family, urban couples may opt to have
fewer children or plan childbirth more strategically to balance
career aspirations and parenting responsibilities [49,50]. This
trend towards delayed childbearing and smaller family sizes
contributes to lower fertility rates in urban areas in all countries,
including Kazakhstan [38,51].

Cultural shifts and changing societal norms also play a role in
shaping birth rates in urban versus rural areas in all countries,
including Kazakhstan. Urbanization is often accompanied by
shifts in cultural attitudes towards family planning, gender roles,
and child-rearing practices. In urban environments, there may
be greater acceptance and utilization of modern contraceptive
methods, family planning services, and reproductive health
education [42,52]. Moreover, urban lifestyles characterized by
higher levels of gender equality, women's empowerment, and
individual autonomy may influence fertility preferences and
decision-making regarding childbearing.

Infrastructure development and urban amenities also impact
birth rates by shaping living conditions and quality of life in
urban areas of Kazakhstan. Cities offer a wide range of amenities
such as parks, recreational facilities, educational institutions,
and cultural venues that enhance overall well-being and
family satisfaction. Additionally, urban infrastructure includes
essential services like water supply, sanitation, electricity, and
transportation networks, which contribute to improved living
standards and maternal-child health outcomes. The availability
of childcare services, parental support programs, and early
childhood education facilities in urban settings may further
incentivize couples to raise families in urban areas [53-55].

Despite the dominance of urban birth rates in Kazakhstan,
it is essential to acknowledge the persistent challenges and
disparities that exist within urban and rural contexts [56].
Disparities in access to healthcare, education, employment,
and social services persist between urban and rural areas,
influencing reproductive choices and birth outcomes [57]. The
dominance of urban birth rates over rural ones in Kazakhstan
reflects the multifaceted impact of urbanization on demographic
trends, reproductive behaviour, and maternal-child health
outcomes [58]. Urbanization brings about socio-economic,
cultural, and infrastructural transformations that shape fertility
preferences, family dynamics, and reproductive choices [59].
In Kazakhstan, the reduction in the number of births in 2022
has sparked concerns as it marks a significant decline compared
to the previous year. Notably, the urban population experienced
a decrease of 9.5%, while the rural population saw a steeper
decline of 11.7%.

One of the primary factors contributing to the decline in birth
rates in both urban and rural areas of Kazakhstan is the ongoing
demographic transition. Like many countries undergoing rapid
modernization and urbanization, Kazakhstan is experiencing
shifts in reproductive behaviour and family planning preferences.
Urbanization brings about changes in lifestyle, economic
opportunities, and social norms, influencing individuals'
decisions regarding marriage, childbearing, and family size.
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As urbanization progresses, couples may delay marriage and
childbearing to pursue education, career advancement, and
financial stability, leading to lower fertility rates overall.

Economic factors also play a significant role in shaping
fertility trends in Kazakhstan. Economic uncertainty, job
instability, and financial concerns can deter couples from
starting or expanding their families. The economic impact of
the COVID-19 pandemic, including disruptions to employment,
income loss, and heightened economic insecurity, may have
exacerbated these concerns and contributed to the decline in
birth rates observed in 2022 [60,61]. In rural areas of, where
economic opportunities may be more limited compared to urban
centres, financial constraints and resource shortages may further
discourage couples from having children.

The decline in birth rates observed in 2022 has significant
implications for Kazakhstan's demographic landscape and socio-
economic development. A shrinking population size, coupled
with an aging population, can pose challenges for sustaining
economic growth, maintaining a productive workforce, and
ensuring social welfare programs' sustainability. Addressing
the root causes of declining birth rates, including economic
instability, cultural shifts, and healthcare disparities, requires a
multifaceted approach that encompasses policy interventions,
social programs, and community engagement initiatives aimed
at promoting family well-being, supporting parental aspirations,
and creating an enabling environment for family formation and
child-rearing.

The analysis, conducted on the period between 2017 and 2022,
revealed notable trends in Kazakhstan's fertility and infant
mortality rates, shedding light on the various factors influencing
health dynamics in different regions, as well as urban-rural
differences.

First, the data reflects an overall increase in fertility between
2017 and 2021, followed by a subsequent decline in 2022.
These fluctuations in fertility rates were more pronounced in
urban areas, where fertility rates were consistently higher than
in rural areas. Specifically, fertility peaked in 2021 in urban
areas and in 2020 in rural areas, indicating changes in fertility
patterns over time.

Despite these fluctuations, there was no statistically significant
decline in overall infant mortality rates over the study period.
However, there were marked gender differences in infant
mortality rates, with girls having lower mortality rates than
boys. This finding highlights the need for targeted interventions
to address the specific health needs and vulnerabilities of male
infants.

Further analysis using a linear regression model revealed
a strong inverse association between birth weight and infant
mortality rates. For every gram of increase in birth weight,
there was a corresponding decrease in infant mortality rates,
highlighting the critical role of medical interventions targeting
birth weight in improving neonatal survival rates.

Moreover, the study revealed significant regional differences
in infant mortality rates in different regions of Kazakhstan.
Kostanay region had the highest rate of infant mortality
among low-birth-weight children, highlighting the need for
targeted health interventions and resources in areas at increased



risk of mortality. Conversely, Almaty and Akmola regions
demonstrated more favourable survival rates, indicating the
potential impact of regional health care infrastructure and
resources on newborn health outcomes.

Conclusion.

The analysis conducted on Kazakhstan's fertility and infant
mortality rates from 2017 to 2022 provides significant insights
into the healthcare landscape of the country. Throughout this
period, distinct trends emerged, underscoring the influence of
various factors on health dynamics across regions and urban-
rural divides. An overarching pattern of fertility fluctuations
was observed, characterized by an overall increase between
2017 and 2021 followed by a subsequent decline in 2022.
Despite the fluctuations in fertility, no statistically significant
decline in overall infant mortality rates was noted over the
study period. However, gender disparities in infant mortality
rates were evident, with girls exhibiting lower mortality rates
compared to boys.

The findings of this study provide valuable insights into
the multifaceted dynamics of fertility, infant mortality, and
associated factors in Kazakhstan. Addressing gender disparities
in infant mortality, promoting interventions to improve birth
weight, and targeting health resources to high-risk areas are
essential steps toward enhancing newborn health outcomes and
ensuring equitable access to healthcare services nationwide.
Kazakhstan must continue its commitment to prioritizing
maternal and child health by investing in evidence-based
interventions, strengthening primary healthcare services,
improving healthcare accessibility in rural areas, and enhancing
data collection and surveillance systems for informed decision-
making and intervention planning.

Study limitations.

While the data offers insights into fertility and mortality rates
across various regions of Kazakhstan, the analysis falls short
of exploring the underlying reasons for regional disparities.
Factors influencing birth weight, such as maternal age, smoking,
alcohol consumption, and others, are notably absent from the
discussion. These factors are crucial determinants that can
significantly impact birth outcomes and subsequently influence
infant mortality rates. Therefore, a more comprehensive
examination that considers these factors is essential for gaining
a deeper understanding of the dynamics driving fertility and
mortality patterns across different regions of Kazakhstan.
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