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Abstract

Congenital malformations are a significant public health problem that encompasses various disciplines, such as obstetrics,
gynaecology, paediatrics, medical genetics, and others; the significant prevalence of the problem and the possibility of its prevention
determine the study relevance of the prevalence and risk factors associated with the development of pathology. The study aims to
investigate the epidemiological aspects of congenital malformations in the Turkestan region of the Republic of Kazakhstan, including
Suzak, Otyrar and Sairam districts, as well as the cities of Kentau and Turkestan, and to consolidate the current literature on this
problem. The study assessed the epidemiological evaluation of the nosological structure of congenital malformations in this region,
covering the period from 2020 to 2022. The results showed that the most common malformations are musculoskeletal anomalies
and cardiovascular disorders. In addition, the study identified key groups of risk factors that may influence the development of birth
defects. Among such factors, genetic hereditary features, environmental conditions, lifestyle of expectant mothers and the presence
of chronic diseases were found to be important. The period under review also observed a steady increase in the number of
congenital malformations, especially in the category of cardiovascular pathologies. This emphasises the importance of developing
and implementing preventive measures. One of the key findings of the study was the need to introduce pregravid training and
lifestyle correction for expectant mothers. These steps can significantly reduce the incidence of congenital anomalies and improve
pregnancy outcomes. In addition, new directions for future research aimed at studying risk factors and developing effective methods
for the prevention of congenital malformations in this region were outlined. This study has broad practical relevance not only for
medical staff, as it highlights the epidemiological aspect of the problem, but also for researchers, outlining the direction of further
research, and the material can be applied by representatives of pressure groups to develop preventive interventions.
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BpoxaeHHbIE MOpOKK Pa3BUTUS SBMSIOTCA 3HAUMMO Npobnemoit 06LLEeCTBEHHOMO 3APABOOXPAHEHUS, OXBATbIBAKOLLE
pasnuyHble AMCLUMMIMHBI, TakMe Kak aKyWwepCTBO, TMHEKOMNOrus, neauatpusl, MeaMuMHCKAs TeHeTWKa U [Apyrue;
3HaunTEnNbHas PacnpoCTpaHeHHOCTb NMPOGNEMb 1 BO3MOXHOCTb €€ NMPOUNaKTUKM ONPEeSensT akTyanbHOCTb U3yYeHus
pacnpoCTPaHEHHOCTU U (DaKTOPOB pUCKa, CBA3AHHBIX C pa3BUTMEM naTonoruu. Lienbio nccnefoBaHns SIBNSETCS U3yyeHue
3NMAEMUONOrNYECKMX acneKkTOB BPOXAEHHbIX NOPOKOB pa3suTWS B TypkectaHckon obnactu Pecnybrnukn KasaxcraH,
Bkntovass Cysakckuit, OTbipapckuit 1 Calpamckuii paioHbl, a Takke ropoga KeHtay u TypkecTaH, M KOHCONMMAALMs
COBPEMEHHOI NTUTepaTypbl N0 AaHHOA npobrneme. B vccnenoBaHuM faHa anuMaeMMUonornyeckas OLeHka HO30IOrMYecKon
CTPYKTYpbl BPOXAEHHbLIX MOPOKOB PasBUTUS B AaHHOM pervoHe, oxsaTbiBatowas nepuog ¢ 2020 no 2022 roa. PesynbTarhl
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Hayka u 3apaBooxpanenue, 2025 T.27 (2) OpurnHajbHoe HCcJIeT0BaHne

nokasanu, 4to Haubonee pacnpocTpaHEHHLIMW MOPOKaMU Pa3BUTLS SBMSKOTCS aHOManuu ONOpHO-ABMraTENbHOTO annapata
1 cepaeyHo-cocyaucTble 3abonesanus. Kpome Toro, B xofe UCCneaoBaHns 6biny BbISBNEHbI OCHOBHbIE Mpynmbl hakTOPOB
pucka, KOTOpble MOrYT OKas3biBaTb BMMSHWE Ha Pa3BUTME BPOXAEHHbIX MopokoB. Cpeau Takux (HakTOpOB 3HAYUMbIMU
OKa3anuCb reHeTUYEeCKMe HacneACTBEHHble OCOBEHHOCTW, 3KOMOrMYeckue ycrioBus, obpa3 xwu3Hu Bygywmx matepen u
Hanuume XpoHuyeckux 3abonesaHuit. B paccmatpuBaemblit nepuog Tawke Habmogancs YCTOMuMBBIA POCT 4ucna
BPOXJEHHbIX MOPOKOB Pa3BuTHS, OCOOEHHO B KaTEropuu CEpAevHO-COCYaUCTON MaTonori. 3T0 NOAYEPKUBAET BaXHOCTb
pa3paboTky 1 BHEApPEeHUs MpodunakTUieckux MeponpusTiida. OZHUM M3 OCHOBHBIX BbIBOAOB WCCNenoBaHWs cTana
HeobXoaMMOCTb BHEZPEHUs NperpaBuMaapHON MOArOTOBKA W Koppekuuu obpasa xwusHu Oyaywmx matepen. OTw Lwwaru
MO3BONSIKOT CYLECTBEHHO CHWU3UTb YaCTOTY BPOXAEHHBIX aHOManuin U ynyywnTb ucxogsl bepemeHHocT. Kpome Toro, Gbinm
HaMmeyeHbl HOBble HanpaBneHws Oyaylwnx MCCMeAoBaHWUiA, HanmpaBreHHbIX Ha W3yyeHue (hakTopoB pucka M pa3paboTky
3 PEKTUBHBIX METOAOB NPOCUNAKTUKM BPOKIEHHBIX MOPOKOB Pa3BUTHs B AaHHOM pervoHe. [laHHoe uccneaoBaqvne umeet
LUMPOKY0 MPaKTUYECKYI0 3HAYUMOCTb HE TONBKO ANs MEAULMHCKMX PabOTHWKOB, TaK Kak OCBELLaeT 3anuaeMUONIor1yYeckii
acnekT npobnembl, HO 1 AN UcCnefoBaTeNnel, HaMmeyas HanpaBreHWs AarnbHEMUUX UCCNefoBaHuA, @ MaTepuan MOXeT
ObITb MCMOMNbL30BaH NPEACTABATENAMM BAMATENBHBIX IPYNN A5 pa3paboTki NPOhUNakTUIECKUX MEPONPUATUIA.

Knroyeebie cnoea: paHHas AuaeHocmuka, npezpagudapHas nodzomoska, 0emckas nonynsayusi, HOBOPOXOeHHbIe,
npeHamarbHbIli CKpUHUH2, HEOHamarbHas CMePMHOCMb
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BPOXOEHHbIX NOPOKOB pa3BuUTUS B TypkecTaHckoi obnacti KasaxcTaHa: Ho3omoruyeckas CTpyktypa u ¢haktopbl pucka //
Hayka v 3gpasooxpaHeHue. 2025. Vol.27 (2), C.78-86. doi 10.34689/SH.2025.27.2.010
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! Koxa AxmeT fAcayu aTbiHAaFbl Xanbikapanbik Ka3ak-Typik yHuBepcuTeTi, TypKicTaH K., KazakctaH
Pecny6nukacbl;
2 «Cemeii MeanuLMHA yHuBepcuTteTi» KeAK, Cemen K., KazakctaH Pecny6nukachbl.

Tya GiTkeH gamy akaynapbl — Oyn akylepnik, MMHEKonorus, neauaTpus, MeauUMHanbIK, reHeTuka xaHe backa fa
cananapgbl KaMTUTbIH MaHbI3abl KOFaMAbIK AEHCaYNbIk CakTay Maceneci. byn MaceneHiH, keH, Tapanybl MEH OHbIH, angbliH
anyra OonatblHAbIFbl MATONOTUSHBIH, TapanyblH JXaHe Kayin akTopnapbiH 3epTTeyAiH, e3eKTinifH ankbiHAangbl.
3epTTeyain, MakcaThl — KasakctaH PecnybnukacbiHbi, TypkicTaH oOnbiCbiHAarbl, COHbIH, iwiHae Cysak, OTbipap xaHe
Canpam aygaHgapbl MeH KeHTtay xeHe TypkicTaH kananapblHaarbl Tya GiTkeH famy axkaynapblHbiH, SNMAEMUONOTUSIBIK,
acnekTinepiH 3epTTey XaHe ocbl Macene OoiibiHWA Kasipri fbinbiMu aaebneTTepai capantay. 3epttey 2020-2022 xbingap
aparnblfbiHarbl Ke3enae aiMakTasbl Tya GiTKEH akaynapablH, HO30MOTUAMbIK, KypblbiMbIHA SnugemMuonorvsnblk, bara
Oepygi kamTbiabl. HaTuxenep KepceTKeHAEN, eH, ki KeaneceTiH akaynap — Oyn Tipek-KMMbIN annapaTbliHbiH, akaynapbl
MEH XypeK-KaH Tamblp XyleciHin, Oy3binbicTapbl. CoHbIMEH KaTap, 3epTTey bapbicbiHaa Tya BiTKeH akaynapgblH faMybiHa
acep eTyi MyMKiH Heriri Kayin daktopnapbl aHbikTangpl. OnapabiH, KaTapbiHa: TyKbIM KyanayLwbinblk, KOpLUaFaH opTa
Xafgannapbl, Gonawak, aHanapgbld, emip CanTbl XaHe CO3binManbl aypynapablH, 6onybl xaTtadbl.KapacTbipbinFaH
KeseHze, aCipece Xypek-KkaH Tamblp XyMeciHe KaTbiCTbl akaynap CaHbiHha TypakTbl ecy Oaiikanabl. byn xarpaigbiv,
angbiH anyra OafbiTTanfaH Liapanapfbl 93iprey MeH €HrisyfiH, MaHbl3abiNbiFblH KepceTendi. 3epTTeyaiH, Heriari
TyXbIpbIMAapbiHbIH, Oipi — Gonalwak aHanapra apHanfaH nperpaBuaapblk LanbiHAbIK NEH eMip CanTblH Ty3eTyAiH,
KaXeTTiniri Gongbl. byn kagampap Tya OiTKeH akaynapfblH, XMWiniriH aiTapnbikTai asaiTbin, XyKTifiK HaTWXenepiH
Xakcapta anagbl. CoHbIMEH KaTap, OCbl aiMakTa Tya OiTkeH [amy axaynapblHbiH, angblH anydbld, TMIMAI a4icTepiH
asiprieyre xoHe Kayin (hakTopnapblH TepeHipek 3epTTeyre OarbiTTanfaH Oonawak, 3epTTeynepgid, xaHa OarbiTTapbl
ailkbiHOanabl. byn 3epTTey Tek MeAuunHa KbISMETKEpPrepi YLWiH faHa eMec, COHbIMEH KaTap 3epTTeyllinep MeH
npodunakTUkanblk, Wapanapgsl a3ipneyre kaTbicaTbiH MyA4eni ToNTap yLiH e npakTuKanblk MaHbl3fa ue.

TyliHOi ce30ep: epTe [OMarHOCTMKa, NperpaBuAapiblk AaibiHAbIK, NEAUaTPUsNbIK MONYNsUNs, XaHa TyFaHAap,
npeHatangblk, CKPUHWHI, HeOHaTaNAbIK, eNiM-XiTiM.
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Introduction

Within the framework of the state health programme of
Kazakhstan, the priority is to protect the health of mothers
and children. This is driven not only by humanitarian but
also by strategic considerations, as maternal and child
health has a direct impact on fertility rates, population
growth and the overall health of the nation. In this context,
congenital malformations (CMs), which are structural errors
and chromosomal abnormalities that occur during foetal
development, receive special attention. CMs are of high
medical and social significance because they are often
associated with increased mortality and morbidity during
new-born and childhood. They can also cause disability in
both the short and long term. Moreover, CM is associated
with an increased risk of miscarriage and stillbirth, making
its study and control critical public health challenges.
Research on CM epidemiology, including data on its
prevalence, risk factors and trends, is an integral part of
efforts to prevent and manage these malformations. This
enables the development of more effective prevention,
diagnosis, and treatment strategies, as well as the
optimisation of healthcare resources. In Kazakhstan, as in
other countries, research into the epidemiology of
congenital malformations is essential to ensure the health of
future generations and the sustainable development of the
nation.

This issue has been repeatedly considered by
representatives of the scientific community, however, due to
the universal nature of the problem, the issues of
epidemiology and comprehensive analysis of risk factors
have not been given due attention, including in Kazakhstan.
Several researchers considered the CM issue not only
separately, but also as part of the global problem of
hereditary diseases, in particular. This is determined by a
significant part of CM with a genetic predisposition, a similar
approach was shared by S. Best et al. [3]. The researchers
analysed genomic sequencing data from the 100,000
Genomes Project cohort to estimate the frequency of
molecular diagnoses in congenital malformations caused by
ciliopathies. The study found that a molecular diagnosis
was made in 51.9% of cases, with mutations in the
CEP290, CC2D2A, NPHP1 and IFT172 genes being the
most common. The authors concluded that genomic
sequencing is an important tool to identify genetic causes of
CM. M. Manotas et al. investigated the prevalence and risk
factors for the development of CM on the example of
pathologies of the neurosensory system [17].

The analysis of cases and controls revealed that low
maternal (1.34) and paternal (1.42) education, maternal
occupation involving manual labour (1.31), family history of
congenital anomalies (1.55), multiple pregnancies (1.47)
and acute respiratory infection during pregnancy (2.41)
were significant risk factors for the occurrence of both
neurosensory system birth defects and CM in general.
Along with studying risk factors and prevalence, other
researchers, such as E.A. Ronner etal, addressed the
quality of life of children with CM [20]. This group of
scientists focused on studying the quality of life of patients
and minimising the negative impact of birth defects. In
particular, they paid special attention to psychosocial
adaptation and correction of possible consequences after
medical interventions. D.S. Kudratova et al. in the course of
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their study confirmed the importance of the problem of
cardiovascular CM and their epidemiological analysis,
especially in the current pandemic [13]. The authors made a
recommendation to adopt the positive experience of
countries with low mortality from this group of CM,
emphasising the need for early detection, -effective
treatment, and systemic prevention of risk factors. It was
specified that such measures can contribute to the
reduction of morbidity and increase the effectiveness of
control of these pathologies.

The tendency from the general to the particular in the
consideration of this problem can also be seen in the study
of risk factors, especially in isolation from purely
epidemiological studies. The study conducted by U.
Kozhakhmetova et al. analysed the change in the CM
incidence among children living in the Republic of
Kazakhstan for six years, from 2012 to 2017 [12]. This
paper analysed the cases of children born with detected
congenital anomalies. In addition, the researchers searched
for specific causes and conditions that may influence the
CM occurrence, both at the general population and
individual levels. Y. Wang et al. considered the problem of
congenital infections caused by TORCH pathogens
(toxoplasmosis, rubella, cytomegalovirus, herpes) as a risk
factor for CM development, focusing on the need to expand
programmes for prevention, early diagnosis, and treatment
of these infections [27].

As such, given the importance of further research, the
study aims to conduct an epidemiological analysis, which
includes determining the CM structure specific to this area,
as well as a comprehensive review of the current literature
on the prevalence of these pathologies and the risk factors
that may contribute to their development. These districts are
Suzak, Otyrar, and Sairam, as well as the cities of Kentau
and Turkestan, are particularly noteworthy as study sites.

Materials and Methods

The study covers the following territories: Suzak, Otyrar
and Sairam districts, as well as the cities of Kentau and
Turkestan in Turkestan region of the Republic of
Kazakhstan, based on the need to analyse epidemiological
data on the CM nosological structure in the region. These
territories and settlements were chosen for scientific work
since similar studies have not been previously conducted in
them, and they are representative of the whole country,
which was used to obtain data on the CM nosological
structure in Kazakhstan as a whole. The following materials
were used to analyse the CM epidemiology: Baseline data
were obtained from medical records, including medical
records of new-borns, case histories, results of medical
examinations and diagnostic reports. Statistical data on the
number of born children with CM were obtained from the
reports of medical institutions and health authorities of the
Turkestan region. Thus, a statistical sample was formed,
which includes 263 children with CM born in the period
2020-2022.

Several methods were employed to process the above-
described materials. Descriptive statistics was used to
outline the main characteristics of the data, including mean
values, medians, standard deviations, and minimum and
maximum values. An overview of the distribution of
congenital malformations over the study period was
acquired using this method. Frequency analysis was
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employed to identify the number of cases of each type of
congenital malformation in each of the three years and
express them as a percentage of the total number of
patients. Comparative analysis was used to determine
changes in the prevalence of malformations over the three
years. This involved comparing data between years to
identify statistically significant differences. Time series
analysis was used if the data were in the form of a time
series to analyse the trends in the CM prevalence over
time. Cluster analysis was used to identify similar patient
groups or regions with similar patterns of CM. To
consolidate knowledge regarding the CM epidemiology and
the factors that influence this problem, both general
theoretical methods of knowledge and the following
methods were used: bibliographic, analytical and method of
systematisation and categorisation of data.

An extensive literature search was conducted in
reputable scientific sources, including CINAHL, Web of
Science, Cochrane Library, Science Direct, PubMed,
Psychology Database, JSTOR, Ovid and EMBASE. Queries

covered various combinations of keywords and phrases
related to the CM epidemiology and risk factors, including
“birth  defects”,  “epidemiology’,  “risk  factors”,
“developmental abnormalities”, “new-borns”, ‘“incidence”,
and others. Articles from 2018 to 2023 were covered in the
search, including both basic research and current scientific
publications, to gain a better understanding of the current
methodological basis of the topic. The data systematisation
and categorisation method were used to organise and
classify the information obtained. A systematic data
structure was developed, which was used to analyse and
interpret information on CM and risk factors more
effectively. This method also contributed to the identification
of general trends and patterns in the prevalence of
malformations, which is an important element of this study.

Results

As part of the epidemiological analysis of the above-
presented material, the data presented in Table 1 was
obtained and analysed, which is also visually represented in
Figures 1-4.

Table 1.
Nosological structure of congenital malformations in new-borns in Turkestan region for 2020-2022.

CM 2020 2021 2022 Average value z
Cardiovascular system 15 26.8% 33 37.9% 41 34.2% 32.96% 2.13%
Musculoskeletal system 18 32.1% 18 20.7% 32 | 26.7% 26.5% 1.84%
Digestive system 7 12.5% 11 12.6% 14 11.7% 12.26% 1.36%
Nervous system 7 12.5% 13 14.9% 10 8.3% 11.9% 1.36%
Syndromes associated with 8 | 143% |10 | 115% | 14 | 11.7% 12.5% 151%
chromosomal aberrations
Urinary system 1 1.8% 2 2.3% 5 4.2% 2.76% 0.89%
Respiratory system 0 0% 0 0% 3 2.5% 0.83% -

1.80% = Cardiovascular system 2,30% o = Cardiovascular system

&

= Musculoskeletal system
Digestive system

= Nervous system

3

= Syndromes associated with

chromosomal aberrations
Urinary system

= Respiratory system

Figure 1. Nosological structure of congenital malformations

in new-burns in Turkestan region in 2020.
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Figure 3. Nosological structure of congenital malformations

in new-borns in Turkestan region in 2022.
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Figure 2. Nosological structure of congenital
malformations in new-borns in Turkestan region in 2021.
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Figure 4. Nosological structure of congenital
malformations in new-borns in Turkestan region in the
period 2020-2022 (average values).
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Based on the data presented, it is possible to
conclude that the most common CMs in the Turkestan
region are musculoskeletal system pathologies (26.7%
of cases), cardiovascular system (32.96%) and
syndromes associated with chromosomal aberrations,
mainly Down syndrome (12.5%). There was an increase
in CM occurrence over the three years, especially for
pathologies of the cardiovascular, musculoskeletal, and
urinary system. This increase can be attributed to
several factors, including the deterioration of the
environmental situation and changes in the lifestyle of
the population. The identified structure of morbidity does
not differ significantly from that in other countries, such
as Norway 18], Egypt [1], and France [4].

Among CMs, congenital heart defects are the most
common, as also confirmed by this study, with anomalies
occurring in new-borns in the range of 4 to 10 cases per
1,000 live births [10]. Among the most typical among
them are transposition of the main vessels, open ductus
arteriosus, interventricular septal defect, Fallot's tetrad
and atrial septal defects. No specific risk factors for the
development of this group of pathologies have been
identified, but the use of molecular research methods is
now opening new perspectives in the study of cardiac
developmental  defects, reducing the gap in
understanding between morphological, exogenous, and
genetic aspects [6]. There is a suggestion that genetic
factors play a significant role in CM development [9].

Musculoskeletal congenital malformations are the
second most common group of congenital malformations
for this work, after congenital heart disease. According
to studies, they occur at a rate of 2 to 3 cases per 1,000
live births [21]. This group includes developmental
anomalies of limbs, bone, and muscle structures of the
skull, including cleft palate, which is most common in
Turkestan region. Given the polymorphism of this group,
there is currently no established concept regarding the
factors that contribute to CM development. A significant
role in this case is known to be attributed to molecular
genetic changes and the use of drugs such as
fluconazole [5], opioid analgesics [28], and macrolide
antibiotics [16]. The somatic condition of the mother,
including  widespread  endometriosis  [15] and
hypothyroidism [26], also plays a role. Environmental
factors, such as agrochemical pollution, also play a role
[71.

A significant part of the problem is central nervous
system abnormalities, a group of anomalies that occur in
2 cases per 1,000 new-borns. Given the particular
severity of these abnormalities, the high proportion of
planned terminations of pregnancy for medical reasons
and the proportion of spontaneous abortions, especially
in the early stages of pregnancy, when the mother may
not have information about the fact of pregnancy, the
prevalence may be even higher [8]. Given the long
developmental time and the peculiarities of the
structures of the central nervous system, a wide range of
factors, from maternal metabolic disorders and the lack
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of certain nutrients to the toxic effects of drugs, can lead
to disorders of their formation. In modern studies
concerning the problem of central nervous system
malformations, the issue of heavy metals’ influence on
the formation of cerebral structures occupies a special
place. These substances can accumulate in the
cerebrospinal fluid due to their ability to pass through the
blood-brain barrier. Heavy metals can affect not only the
morphogenesis of central nervous system structures but
also affect brain metabolism at deeper levels, including
the activity of enzyme systems associated with ATP,
which is critical for such metabolically active tissues as
the nervous system [19]. Lead is particularly active
across the haemtoencephalic barrier, it also increases
the overall permeability of the barrier, leading to brain
oedema, development of hydrocephalus, herniation,
haemorrhage, and others [30]. Manganese and
aluminium may be associated with neurodegenerative
disorders and other adverse effects, in particular, the
latter causes memory impairment and leads to the
development of chronic fatigue, irritability and
depression, which is possibly related to the influence on
neurotransmission mediated through the cholinergic
system [29]. Numerous studies revealed a correlation
between metal exposure and congenital malformations
of the central nervous system [14].

Particular attention should be devoted to Spina
Bifida, based not only on its high prevalence but also on
the presence of several modifiable factors. Neural tube
defects are serious congenital anomalies that manifest
themselves when the neural plate, the embryonic
structure from which the brain and spinal cord are
formed, fails to close properly around the third to fourth
week of gestation [22]. The malformation, depending on
the severity, may present with several symptoms ranging
from minor neurological abnormalities to foetal death.
This pathology has a wide range of risk factors: female
sex of the foetus, belonging to the Hispanic ethnic group,
especially if the mother is Hispanic, the presence of
cases of children born with neural tube defects in the
family history; endocrine-metabolic disorders in the
mother, such as obesity, gestational and pregestational
diabetes mellitus, some role is also played by the
mother's excessive use of saunas and whirlpools,
especially in early pregnancy [24]. The most notable risk
factor is folic acid deficiency in the maternal diet. The
inclusion of folic acid intake in the maternal diet and the
use of folic acid preparations are mandatory components
of pregravid preparation. Thus, studies conducted in
several countries such as Canada, Costa Rica, USA,
South Africa, and Brazil proved that the integration of
this practice helped to reduce the number of neural tube
defects by 19-50%, which illustrates the prospects of
modifying risk factors not only for Spina Bifida but also
for other malformations [25].

Urinary tract malformations are common and there is
a wide variation in the prevalence of these
malformations, which is well demonstrated by several
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studies carried out in different countries. Thus, the
prevalence ranges from 4 per 10,000 new-borns in
Taiwan to a much higher number of 4 cases per 1,000
new-borns in some European countries [2, 23]. This
group covers a wide range of abnormalities that can
manifest themselves as purely functional or structural
abnormalities that affect the urinary system from the
kidneys, ureters, urine collection system and bladder.
Urinary tract abnormalities are associated with a high
risk of adverse birth outcomes, and the most severe
forms may be accompanied by spontaneous abortion
[11]. Subsequently, these anomalies are closely
associated with impaired renal function, irrespective of
the level at which the urinary system is affected. In
Japan, 39.8% of cases of terminal renal failure in
persons under 20 years of age are associated with
urinary tract malformations. Risk factors, in this case,
include the male sex of the foetus, which increases the
risk of pathology by 1.83 times, maternal age over 35
years, metabolic and endocrine diseases of the mother
in the form of gestational obesity and pregestational
diabetes, genetic and environmental factors, in
particular, the pathology is more often detected in large
urban agglomerations.

These abnormalities have a significant impact on the
health of the new-born and require highly competent and
urgent intervention, which requires significant material
resources. The prevalence of digestive system disorders
varies greatly depending on the geography of the region
and the time of the study, from 1.28-4.55 cases per
10,000 births in Europe to 1.97 cases per 1,000 new-
borns in Japan. Lack of, erroneous or outdated
understanding of the prevalence of this pathology may
lead to an underestimation of the resources needed to
treat it effectively. Differences in statistics may affect the
specificity of care, which emphasises the importance of
updating information in this area. Consensus has not
been reached regarding risk factors for the development
of digestive system disorders, although it is well known
that maternal age over 35 years, certain infections,
medications, and drugs can influence the likelihood of
developing the pathology.

Mortality from CM occurs mainly in the first 170
hours after birth, in 37.5% of cases. This high rate of
postneonatal mortality was attributed to decompensation
of the functions of pathologically altered organs, which
can be qualified as the presence of malformations
incompatible with life. An uneven distribution of deaths
between inhabitants of rural and urban areas was also
revealed, with a preponderance of mortality in favour of
the inhabitants of villages. Gender inequality was also
found to be significantly higher in all study periods, with
boys dying more often than girls and this upward trend
steadily continuing. It was found that the vast majority of
deaths from CM occur in infancy (82.6%). The study
highlights the high level of infant mortality due to birth
defects and the differences in mortality between boys
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and girls, as well as the influence of place of residence
on mortality statistics.

As such, by analysing the structure of congenital
malformations in the Turkestan region and establishing
the prevalence of the most significant anomalies, as well
as highlighting the influence of various risk factors, both
modifiable and non-modifiable, on the structure of
morbidity, several important aspects should be
emphasized. Modern scientific research methods allow
us to view this problem in a new light, and the division of
factors into modifiable and non-modifiable provides a
clear basis for further interventions. Many of these
factors are amenable to correction, including biological
and social aspects, providing a wide range of possible
interventions. These interventions may encompass
pregravid practices as well as the introduction of national
programmes aimed at reducing tobacco, alcohol, and
drug use. Despite the persistence of significant social
gaps between different segments of the population, this
fact leaves a wide scope for potential action and the
development of targeted interventions. Health
interventions can help to reduce this gap and improve
public health in general. In addition, risk factors that may
not currently appear to be amenable to targeted
interventions are increasingly being identified thanks to
modern advances in molecular genetics. These
discoveries have the potential to improve the diagnosis
and prognosis of birth defects and, in the long term, may
serve as a basis for the development of preventive
interventions against CM.

Discussion

Thus, during the epidemiological analysis of CMs in
Turkestan in 2020-2022, the most common CMs in the
region were found to be musculoskeletal anomalies,
cardiovascular ~ malformations, and  chromosomal
anomalies. An increase in the number of cases of CM
development was also observed over the period, with a
special emphasis on the increase in the frequency of
pathologies related to the cardiovascular system. In
general, the nosological structure of CM in the region
was similar to that of other countries, although further
comparison may require further clarification. A
comprehensive analysis of modern sources on risk
factors for the development of CM was also conducted,
which allows us to find points for further practical
application of this study as a basis for the development
of programmes to address these factors. In addition,
further research on prenatal diagnosis and pregravid
preparation, which play an important role in reducing the
incidence and negative outcomes of CM, deserves
special attention

The nosological structure was also dominated by
cardiovascular and musculoskeletal CMs (31.77% and
25.14%, respectively), which is similar to the results
obtained in this study. However, a significant proportion
of genitourinary anomalies (17.5%) was also detected in
Ukraine, which is strikingly different from the indicators
in Kazakhstan. The presented material also highlights
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the stable prevalence of chromosomal anomalies, which
does not correspond to the results obtained in this study,
where this indicator fluctuated.

The study showed a steady increase in CM
incidence, with a particular focus on the formation of
oropharyngeal clefts, thus confirming the findings of this
paper regarding the increasing CM prevalence, including
musculoskeletal disorders. Thus, the results are at
variance with the materials of this study, as only single
cases of respiratory system CM were identified in the
Turkestan region.

A high proportion of stillbirths occurred in children
with chromosomal abnormalities, Spina bifida and Potter
syndrome, the latter of which was not observed in the
Turkestan region.

Prenatal diagnosis allows the detection of potential
CM early in pregnancy. This process provides an
opportunity for parents and healthcare providers to take
appropriate  measures to treat or terminate the
pregnancy. Given the importance of prenatal diagnosis
and the presence of risk factors such as maternal age,
place of residence, and unhealthy habits, ensuring
access to this diagnosis for all expectant parents is an
integral part of a strategy to reduce infant mortality from
CM. The introduction of effective prenatal diagnosis has
the potential to significantly improve the prospects of
children born with CM and reduce their mortality.

These techniques also depend on the expertise of
the staff member performing the procedure, and their
results may be difficult to obtain due to, for example,
abnormal foetal position or maternal obesity. Invasive
procedures such as chorionic villus biopsy and
amniocentesis provide high accuracy in the CM
diagnosis, especially hereditary forms, but are
associated with risks to mother and child. However, new
diagnostic methods based on the analysis of biomarkers
in maternal body fluids provide a more elegant and
earlier way to detect and predict fetal malformations. For
example, the detection of circulating placental mRNA is
possible as early as the 4th week of pregnancy, well
before the embryo is fully developed. Such circulating
biomarkers, including proteins, long noncoding RNAs,
microRNAs, circular DNAs and RNAs, can be used for
prenatal diagnosis at different stages of pregnancy, and
they represent an important tool for predicting and
assessing foetal development. The studies mentioned
above comprehensively address the topic of prenatal
diagnosis, omitting epidemiology and risk factors for the
development of CM, in contrast to this paper, for which
these aspects are the main focus. Nevertheless, the
presented studies complement the work on the issues of
early detection of CM.

Considering the range of modifiable risk factors,
pregravid preparation — a set of measures that includes
preparation and counselling of women planning a
pregnancy or in the reproductive age — comes to the
forefront in the fight against CM. This process aims to
prepare future parents for a successful pregnancy, safe
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delivery, and care for the child’s health after birth. Most
importantly in the context of the problem, pregravid
preparation includes correction of behavioural factors
and somatic diseases that may be risk factors for CM.
Preconception interventions, including pregnancy
planning counselling, optimising glycaemic control
before conception and the use of multimedia educational
materials such as CD-ROMs or pamphlets, have been
used to prevent pregnancy complications in women with
type 1 and type 2 diabetes. In the case of epilepsy,
interventions included structured counselling, interactive
educational sessions and adjustment of antiepileptic
medication use according to the woman’s condition. The
target population included women with epilepsy and
those at risk of developing neural tube abnormalities. In
cases of thyroid disease, pre-conception interventions
included optimising thyroid status before pregnancy
using medication or surgery. In women with
phenylketonuria, the main pre-conception intervention
was dietary modification and restriction of consumption
of foods containing phenylalanine. Recommended
vaccinations for women of childbearing age include HPV,
hepatitis B, varicella, influenza, measles, mumps,
rubella, diphtheria, tetanus, and pertussis. Screening of
high-risk women for tuberculosis, hepatitis C,
gonorrhoea and chlamydia is also recommended. In HIV,
pre-conception counselling plays an important role.
Antiretroviral therapy and caesarean section can
significantly reduce the risk of vertical transmission of
HIV from 25% to 1%.

The paper also emphasises the need for behavioural
intervention in the case of drug, alcohol and tobacco use
to withdraw. The authors took a comprehensive
approach to the problem of risk factor modification
through pregravid preparation, which is also important in
the context of this study, as the material presented
above can serve as a basis for the methodological
development of early interventions to prevent the
development of CM.

Conclusions

The data presented in the study indicate that CMs in
the Turkestan region are represented by a wide range of
pathologies of different body systems, with the most
common being pathologies of the musculoskeletal and
cardiovascular systems. This suggests the need to pay
special attention to these categories of malformations in
the development of prevention and treatment
programmes at both regional and national levels. A study
of long-term trends indicates a continuous increase in
the number of CM cases, especially cardiovascular
malformations, which should also be considered in the
design of prevention programmes. The increase can be
attributed both to increased awareness and diagnosis,
making previously neglected cases available for study,
and to an actual increase in the incidence of
malformations.

The overall CM incidence pattern identified in this
study is similar to data from other regions and countries.
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This indicates that the problems associated with CM are
global and require worldwide attention and joint efforts to
overcome the problem. However, it is important to
address regional peculiarities and territory-specific risk
factors. It is also important to note that CM has a
significant impact on neonatal mortality. This aspect
requires additional research and attention from the
medical community, as well as the development of
measures to reduce mortality and improve the prognosis
of children born with CM. The study identified several
major risk factors including heredity, maternal age, sex
of the child, ethnicity, exposure to environmental factors,
lifestyle and maternal somatic diseases, especially
gestational and pre-gestational diabetes. At times, non-
obvious factors, such as the number of pregnancies,
have an impact on the formation of CM. This highlights
the importance of diverse and flexible approaches to the
prevention of CM, including genetic counselling,
maternal education, and environmental interventions.

The importance of timely prenatal diagnosis,
including ultrasound and genetic testing, as well as
regular screening in all pregnant women, should be
emphasised. This will make it possible to detect possible
CM early and take appropriate measures. To reduce the
CM incidence, a set of measures is needed, including
pregravid training for expectant mothers, lifestyle
corrections and management of chronic diseases in
pregnant women, as well as improving the environmental
situation in the region. Given the growing knowledge of
risk factors and effective methods of preventing the
occurrence of CM, more research is needed in this area
to develop more adaptive and targeted approaches to
CM risk management.
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