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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 

weight, LBW), and ≥2500 g. Birth weight prevalence per 100 
live births was calculated for these categories along with 95% 
confidence intervals (CIs). 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 
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Index
Birth rate

2017 2018 2019 2020 2021 2022

Born alive: Total 390 262 397 799 402 310 426 824 446 491 403 893

Including

Urban population 226 847 235 014 239 496 249 627 262 507 241 459

Rural population 163 415 162 785 162 814 177 197 183 984 162 434

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

Years
Infant mortality

рNumber of deaths of children under 1 year of age Deaths under 1 year of age. per 1.000 live births
boys girls total boys girls total

All population ≤0.05
2017 1 771 1 338 3109 7.93 8.74 7.06
2018 1 892 1 292 3 184 8.03 9.25 6.74
2019 1 944 1 416 3 360 8.37 9.37 7.3
2020 1 888 1 398 3 286 7.77 8.63 6.85
2021 2 062 1 670 3 732 8.41 9.01 7.78
2022 1 764 1 354 3 118 7.68 8.52 6.8
         Urban population ≤0.05
2017 935 765 1 700 7.48 7.96 6.96
2018 1 111 735 1 846 7.9 9.2 6.51
2019 1 176 881 2 057 8.61 9.52 7.64
2020 1 211 883 2 094 8.43 9.41 7.38
2021 1 489 1 234 2 723 10.45 11.07 9.78
2022 1 001 759 1 760 7.2 7.94 6.4
Rural population ≤0.05
2017 836 573 1 409 8.55 9.81 7.19
2018 781 557 1 338 8.21 9.31 7.05
2019 768 535 1 303 5.38 9.14 6.79
2020 677 515 1 192 6.84 7.52 6.11
2021 573 436 1 009 5.52 6.08 4.92
2022 799 595 1 394 8.41 9.36 7.39

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

Figure 1. Mortality rate per 1000 live births of the Republic of Kazakhstan in the 2022.
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(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 

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 

Regions Mortality rate per 1000 live births
500-999 1000-1499 1500-2499 2500 and more Total

Almaty city 644.4 303.3 58.9 3.9 10.1
Astana city 528.3 82.8 22.6 2.1 6.2
Shymkent city 632.2 216.7 29.3 3.1 7.3
Akmola region 666.7 69.0 15.1 1.9 4.0
Aktobe region 695.7 288.7 36.3 3.5 8.5
Almaty region 271.4 80.1 17.8 2.3 5.4
Atyrau region 704.2 295.1 48.5 3.8 9.4
East Kazakhstan 
region 484.5 127.8 25.5 2.4 6.6

Zhambyl region 446.6 195.8 31.3 3.2 7.5
West Kazakhstan 
region 607.8 315.8 27.3 3.8 9.0

Karaganda region 534.1 267.2 30.8 3.4 8.3
Kostanay region 650.0 250.0 65.4 5.5 11.8
Kyzylorda region 702.7 204.3 47.5 4.5 9.7
Mangistau region 644.7 158.4 31.4 4.4 8.3
Pavlodar region 584.9 101.7 35.8 2.2 7.0
North kazakhstan 
region 617.6 111.1 39.8 3.8 10.0

Turkestan region 613.6 166.1 39.6 4.5 8.4
Total          
Mean ± SD 589.9±110.6 190.2±85.7 35.4±13.5 3.4±1.0 8.0±1.9

Table 3. Subgroups in context of mortality rate of the Republic of Kazakhstan in the 2022.
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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. 

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 
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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.
Acknowledgments.

The authors express their gratitude for the administrative 
and technical support provided by S.D. Asfendiyarov Kazakh 
National Medical University.
Conflicts of Interest.

The authors declare no conflict of interest.

REFERENCES
1. Thermidor S, Gaballa D, Hentz R, et al. Clinical, 
Sociodemographic, and Neighborhood Characteristics 
Associated with Adverse Pregnancy Outcomes. J Womens 
Health (Larchmt). 2024;33:308-317.



144

17. Lovato I, Simonelli A, Visentin S, et al. Prenatal 
environment and developmental trajectories: the intrauterine 
growth restriction. Minerva pediatrics. 2023;75:62-74.
18. Naaz A, Muneshwar KN. How Maternal Nutritional and 
Mental Health Affects Child Health During Pregnancy: A 
Narrative Review. Cureus. 2023;15:e48763.
19. Barra L, Coo S. Preterm-born children's development: 
A bioecological perspective. Infant and Child Development. 
2023;32.
20. Sandle M.E, Benz MS, Port L, et al. Neurodevelopmental 
follow-up of preterm infants: current practice for infants at 
a tertiary neonatal centre. New Zealand Medical Journal. 
2022;135:50-62.
21. Celik D, Campisi M, Cannella L, et al. The effect of low 
birth weight as an intrauterine exposure on the early onset of 
sarcopenia through possible molecular pathways. Journal of 
Cachexia Sarcopenia and Muscle, 2024;15:770-780.
22. Pavela G, Yi N, Mestre L, et al. Birth weight moderates 
the association between obesity and mortality rate. Annals of 
Epidemiology. 2023;82:26-32.
23. Oliveira V.P, da Silva Dias M, Lima NP, et al. Birth 
conditions nutritional status in childhood associated with 
cardiometabolic risk factors at 30 years of age: a cohort study. 
Cadernos de saude publica. 2023;39:e00215522.
24. Holman-Vittone A, Monahan B, LeBlanc ES, et al. 
Associations of maternal preterm birth with subsequent risk for 
type 2 diabetes in women from the women's health initiative. 
Journal of Developmental Origins of Health and Disease. 
2023;14:333-340.
25. Calcaterra V, Mannarino S, Garella V, et al. Cardiovascular 
Risk in Pediatrics: A Dynamic Process during the First 1000 
Days of Life. Pediatric Reports. 2023;15:636-659.
26. Amadou C, Heude B, de Lauzon-Guillain B, et al. Early 
origins of metabolic and overall health in young adults: An 
outcome-wide analysis in a general cohort population. Diabetes 
& Metabolism. 2023;49.
27. South A.M, N.B. Allen. Antenatal Programming of 
Hypertension: Paradigms, Paradoxes, and How We Move 
Forward. Current Hypertension Reports. 2022;24:655-667.
28. Sánchez-Soriano C, Pearson ER, Reynolds RM. The role of 
genetics in fetal programming of adult cardiometabolic disease. 
Journal of Developmental Origins of Health and Disease, 
2022;13:292-299.
29. Marshall N.E, Abrams B, Barbour LA, et al. The importance 
of nutrition in pregnancy and lactation: lifelong consequences. 
American Journal of Obstetrics and Gynecology. 2022;226:607-
632.
30. Tesema G.A, Seifu BL, Tessema ZT, et al. Incidence 
of infant mortality and its predictors in East Africa using 
Gompertz gamma shared frailty model. Archives of Public 
Health. 2022;80:195.
31. Tamir TT, Alemu TG, Techane MA, et al. Prevalence, 
spatial distribution and determinants of infant mortality in 
Ethiopia: Findings from the 2019 Ethiopian Demographic and 
Health Survey. Plos One. 2023;18:e0284781.
32. Zhou H.P, Hashimoto Y, Araki F, et al. Recent Trends in the 
Cumulative Incidence and Intervention Patterns of Retinopathy 

of Prematurity in Japan. Retina-the Journal of Retinal and 
Vitreous Diseases. 2024;44:295-305.
33. Miyazawa T, Arahori H, Ohnishi S, et al. Mortality and 
morbidity of extremely low birth weight infants in Japan, 2015. 
Pediatrics International. 2023;65:e15493.
34. Morioka H, Watanabe H, Iwasa T, et al. Prospects for 
maternal and child health in Japan. Journal of Medical 
Investigation. 2022;69:159-164.
35. Svenningsson A, Borg H, Hagander L, et al. Surgical 
management of necrotising enterocolitis in Sweden: A national 
cohort study. Acta Paediatrica. 2023;112:1683-1688.
36. Norman M, Petersen JP, Stensvold HJ, et al. Preterm birth 
in the Nordic countries-Capacity, management and outcome in 
neonatal care. Acta Paediatrica. 2023;112:1422-1433.
37. Spankulova L.S, Z.K. Chulanova. Data on the demographic 
forecast of the Kazakhstan population. Data in brief. 2024:52.
38. Yerdessov N, Zhamantayev O, Bolatova Z, et al. Infant 
Mortality Trends and Determinants in Kazakhstan. Children 
(Basel). 2023;10:923.
39. Turganbayev Y. The Effect of Human Capital on Economic 
Growth: Evidence from Kazakh Regions. Economy of Region. 
2023;19:385-396.
40. Kanat O, Yan Z, Erum N, et al. How do air quality, economic 
growth and energy use affect life expectancy in the Republic of 
Kazakhstan? Air Quality Atmosphere and Health. 2024;17:513-
523.
41. Hwami M. A geopolitics of knowledge analysis of 
higher education internationalisation in Kazakhstan. British 
Educational Research Journal. 2024;50:676-693.
42. Tong Y, Tan C-H, Sia CL, et al. Rural-Urban Healthcare 
Access Inequality Challenge Transformative Roles of 
Information Technology. Mis Quarterly. 2022;46:1937.
43. Miller J.S, Bada H, Dunworth C, et al. Recent and lifetime 
maternal substance use: Rurality and economic distress. 
Research in Nursing & Health. 2023;46:502-514.
44. Shour A, Onitilo AA. Distance Matters: Investigating No-
Shows in a Large Rural Provider Network. Clinical Medicine & 
Research. 2023;21:177-191.
45. Atakorah Y.B, Arthur E, Osei-Fosu AK, et al. Economic 
inequalities in health insurance subscription renewal: Evidence 
from Ghana's National Health Insurance Scheme. Social Science 
& Medicine. 2024;341.
46. Yin Y, Jiang Y. Fertility Effects of Labor Market Conditions 
at Graduation. China & World Economy. 2023;31:120-152.
47. Park N, Vyas S, Broussard K, et al. Near-universal marriage, 
early childbearing, and low fertility: India's alternative fertility 
transition. Demographic Research. 2023;48:945-956.
48. Koçak D.Y, Duman N.B, Akarsu R.H. Attitudes toward 
fertility and childbearing among female University students. 
Universa Medicina. 2023;42:195-205.
49. Sualp K, Beltran S, Chen GC. The Impact of Neighborhood-
Level Factors on Perceived Quality of Hospice Service 
Satisfaction: A Geographic Information System Study. Health 
& Social Work. 2024;49:7-15.
50. You W.P, Donnelly F. A cross-sectional study quantifies the 
independent contribution of nurses and midwives in child health 
outcomes. Journal of Nursing Scholarship. 2024;56:455-465.



145

51. Su Z.H, Zou Z, Hay SI, et al. Global, regional, and national 
time trends in mortality for congenital heart disease, 1990-2019: 
An age-period-cohort analysis for the Global Burden of Disease 
2019 study. EClinicalMedicine. 2022;43:101249.
52. McKenzie H.A, Varcoe C, Nason D, et al. Indigenous 
Women's Resistance of Colonial Policies, Practices, and 
Reproductive Coercion. Qualitative Health Research. 
2022;32:1031-1054.
53. Kusumajaya A.A.N, Mubasyiroh R, Sudikno S, et al. 
Sociodemographic and Healthcare Factors Associated with 
Stunting in Children Aged 6-59 Months in the Urban Area of 
Bali Province, Indonesia 2018. Nutrients. 2023;15:389.
54. Beavis A.L, Sanneh A, Stone RL, et al. Basic social resource 
needs screening in the gynecologic oncology clinic: a quality 
improvement initiative. American Journal of Obstetrics and 
Gynecology. 2020;223:735.e1-735.e14.
55. Tran Q.A, Tu H.L, Van MH. Availability and readiness of 
communal health services: Results from 2015 Vietnam District 
and Commune Health Facility Survey. International Journal of 
Healthcare Management. 2021;14:1206-1212.
56. Ayazbekov A, Nurkhasimova R, Kulbayeva S, et al. 
Features of Pregnancy, Childbirth and Postpartum Period 
of Young Mothers. Electronic Journal of General Medicine. 
2020;17:em260.

57. Booi H, Boterman WR. Changing patterns in residential 
preferences for urban or suburban living of city dwellers. 
Journal of Housing and the Built Environment. 2020;35:93-123.
58. Dossanova A, Zhunissova M, Zhunissov B, et al. Regulation 
of the public health system in Kazakhstan: worldwide 
experience. Journal of Complementary Medicine Research. 
2020;11:299-310.
59. Nyussupova G, Aidarkhanova G, Young SS. The impact 
of the transformation of the economy of the Republic of 
Kazakhstan on the reproduction of human capital: socio-
economic aspect. Prace Komisji Geografii Przemyslu Polskiego 
Towarzystwa Geograficznego-Studies of the Industrial 
Geography Commission of the Polish Geographical Society. 
2021;35:38-52.
60. Do T.D, Gui MM, Ng KY. Assessing the effects of time-
dependent restrictions and control actions to flatten the curve of 
COVID-19 in Kazakhstan. PeerJ. 2021;9:e10806.
61. Nussbaumer-Streit B, Mayr V, Dobrescu AI, et al. Quarantine 
alone or in combination with other public health measures 
to control COVID-19: a rapid review. Cochrane Database of 
Systematic Reviews. 2020;4:CD013574.


	Title

