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In modern conditions of constant population de-
cline and the presence of adverse demographic proc-
esses in Ukraine, the urgent task is to identify the
most significant genetic and demographic factors af-
fecting the adaptation of the population, as well as
monitoring changes in the volume and structure of the
genetic load caused by congenital pathology. The
frequency of congenital malformations of newborns in
the Kherson region increased (from 22.3+5.4 % in
2000-2008 to 40.1 + 8.2 % in 2009-2017). In recent
years, there has been a statistically significant in-
crease in the frequency of hereditary pathology of
newborns among the rural population of the region
(from 1.09 to 1.95 %).

The total frequency of congenital malformations
increased in almost all areas of the Kherson region
(from 20.2+1.4, 27 to 27.6+1.3 %) and averaged
30.2+6.4 %. Significant differences in this indicator
were found between some nations of the region. Mal-
formations of the circulatory system (28.5 %), muscu-
loskeletal system (26.05 %) and the genitourinary
system (15.25 %) occupy a leading place in the struc-
ture of congenital pathology. The prevalence of con-
genital malformations is inversely correlated with the
prevalence of spontaneous miscarriages (r =-0.52+
+0.12; tr=2.4> t05=2.12), which indicates the pres-
ence of a screening effect that eliminates non-viable
genotypes in embryonic period of ontogenesis.

Rural population where the share of interethnic
marriages has increased over the years of research,
is characterized by a higher prevalence of congenital
malformations (r=0.50+£0.46; t=2.3>t05=2.12). In
population (with an endogamy index of 0.5 and
higher), an increase or relative constancy of the pro-
portion of homolocal mono-ethnic Ukrainian marriages
and a lower prevalence of congenital malformations
among newborns are observed. The level of endog-
amy does not significantly affect the prevalence of
malformations (r=-0.20+0.24; tr=0.8<t05=2.12).

A promising area of research is the study of the
causes of differences in the prevalence of congenital
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malformations among the rural population of the same
region with an analysis of the characteristics of the
formation of their ethnic structure.

Keywords: congenital malformations, population,
ethnic structure.
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Introduction. Birth defects represent a diverse
group of disorders of prenatal origin that can be
caused by defects in a single gene, chromosomal
abnormalities, multifactorial inheritance, ecological
teratogen, micronutrient deficiency and maternal in-
fections. Congenital anomaly is a defect in morpho-
genesis in early embryogenesis. Congenital malfor-
mations usually prevailed in children born of consan-
guinity [1].

Although the etiology is unknown in 50% of cases,
genetic (30-40%) and environmental (5-10%) compo-
nents prevail among the majority of known causes [2].

Taking into account the fact that most cases of
congenital malformations among all pregnancy out-
comes occur in live births, it is the assessment of the
prevalence of congenital malformations among living
newborns, and not all births that is the most accept-
able form of analysis of epidemiological data [3].

The basis of medical and genetic preventive
measures aimed at reducing the burden of congenital
malformations, chromosomal and genetic diseases is
an accurate knowledge of their prevalence in the re-
gion, taking into account the population genetic struc-
ture of the population, geographical, environmental
and hygienic features territories and quality of medical
care to the population [4].

The general prevalence of congenital malforma-
tions, their structure and the frequency of some spe-
cific malformations are different in different maternal
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ethnic groups. A study of the prevalence and structure
of congenital malformations in different ethnic groups
can become the basis for etiological studies and
health planning [5].

In modern conditions of constant population de-
cline and the presence of adverse demographic proc-
esses in Ukraine, the urgent task is to identify the
most significant genetic and demographic factors af-
fecting the adaptation of the population, as well as
monitoring changes in the volume and structure of the
congenital pathology. The intensity and direction of
population transformations should be investigated in
the context of the three components of their dynamics:
influences on this process of factors of microevolution,
genetic-demographic parameters, epidemiology of
hereditary and congenital pathology [6].

There are significant differences in the frequency
and structure of congenital malformations in newborns
in different regions of Ukraine. In the western region
and in the northern part of Ukraine in the structure of
congenital malformations of newborns the first place is
occupied by defects of the musculoskeletal system, in
the southern part of Ukraine the main are defects of
the cardiovascular system. In the Chernivtsi region the
frequency of defects and deformations of the muscu-
loskeletal system exceeds the data both in Ukraine
and in other countries approximately by 2.7 times [7].

The presence of differences in the frequency and
structure of congenital malformations of newborns in
certain regions of Ukraine and in different countries of
the world can serve as evidence of the genetic and
demographic conditionality of congenital malforma-
tions among the causes of their prevalence [4]. How-
ever, the question of exactly which factors of the dy-
namics of the population structure affect the preva-
lence of congenital pathology and how much this ef-
fect is significant remains unresolved.

The purpose of this study was to analyze the
dynamics of the prevalence and structure of congeni-
tal malformations of newborns in the rural population
of the Kherson region based on monitoring studies for
an 18-year period (2000-2017) in the region and clari-
fication of the role of genetic and demographic factors
in their distribution.

Material and methods. The study was conducted
in accordance with the main criteria of the EUROCAT
European Register [8]: 1) conducting research in lim-
ited populations (accounting for newborns with devel-
opmental abnormalities whose parents live in a given
locality); 2) accounting for 19 nosological forms.

When calculating the frequency of malformations
of the population of Kherson region, we used the ma-
terials of the regional medical-statistical register on
the total number of newborns born alive and stillborn,
as well as on the birth of children with developmental
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disabilities, subject to strict registration (medical form
21, 13, 49). The obtained data were processed using
standard statistical methods: the calculation of the
standard deviation of the error of the mean, the error
of the arithmetic average of the characteristic. Statisti-
cal calculation of the obtained results (calculation of
confidence intervals and the reliability of differences)
was carried out using the programs STATISTICA and
Microsoft Excel 9-2000.

In order to analyze the influence of certain pa-
rameters of the genetic and demographic structure
(the level of interethnic marriages, the endogamy in-
dex) on the prevalence of congenital malformations
and early spontaneous miscarriages among the popu-
lation of the district populations of Kherson region, the
Spearman correlation coefficient between these pa-
rameters was calculated. The significance of the dif-
ferences was evaluated using Student's t-test.

Results and discussion. In Kherson region, iso-
lated single congenital malformations (97.7%) had the
largest share and only 2.3% were multiple, including
chromosomal abnormalities. In the conditions of re-
duction of the population of Kherson oblast and reduc-
tion of fertility rate, the frequency of congenital devel-
opmental defects among newborns has increased
(from 22.3+ 5.4 % in 2000-2008 to 40.1 + 8.2% in
2009-2017 (Table 1).

Table 1 — The frequency of congenital malformations
among newborns in Kherson region (2000-2017)

o Years
District

2000-2008 | 2009-2017 | 2000-2017
Belozersky 189+4,2 | 533+6,3 [36,3+53
Berislavsky 525+12,8"| 384+6,9 |452+7,0°
V.Aleksandrovsky | 27,1+7,4 | 23,2+6,0 | 252+4,6
V.Lepetichsky 73+16 | 215+52 [144+30
V.Rogachiksky 139+53 | 12,6+3,9 [133+3,1
Vysokopolsky 22,0+56 | 36,6 5,7 | 29,2+4,4
Genichesky 240+35 | 11,6 +3,3 |17,8+2,9
Golopristansky 14,1+3,1 |45,6+10,0| 29,7 +6,9
Gornostaevsky 10,8+3,6 | 16,1+52 [13,4+3,0°
Ivanovsky 122+41 | 295+7,3 | 20,8 +4,3
Kalanchaksky 20,0£5,3 | 22,3+£4,3 | 21,0£3,4
Kakhovsky 230+28 | 284+2,3 | 25,7+1,8
N. Serogosy 88+13 | 152+53 |12,0+29
Novovorontsovsky | 10,7 +2,0 | 154+2,2 | 13,0+ 1,6
Novotroitsky 182+4,2 | 226+4,1 | 204+29
Skadovsky 332+52 | 323+6,7 |328+4,7
Tsyurupinsky 30,6+33 | 326+27 |31,2+21
Chaplynsky 17,0+2,2 |40,0£27,5( 28,6 £5,9
Total in the district | 20,2+1,4 | 27,6 +1,3 | 23,8+1,4
Total in the region | 22,3+5,4 | 40,1+8,2 | 30,2+6,4

Note: * The differences are statistically significant at p <0.05.
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The frequency of genetically determined congeni-
tal malformations was significantly higher (1.33+
+0.018%) than the average in Ukraine (0.99+0.014%)
in Kherson region for the period of 2002-2015. In re-
cent years, there has been a statistically significant
increase in the frequency of hereditary pathology of
newborns in the rural population of the region (from
1.09 to 1.95%).

The overall frequency of congenital malformations
increased in almost all areas of Kherson region (from
20.2+1.4% to 27.6+1.3%) and averaged 30.2+6.4%.
Significant differences in this indicator were found
between some populations of the region: the overall
incidence of congenital malformations was signifi-
cantly higher in Belozersky (36.3+5.3 %), Berislavsky
(45.2£7.0), Skadovsky (32.8+4.7 %), Tsyurupinsky
(31.2+£2.1 %) districts. On the contrary, the incidence
of congenital malformations among newborns was
significantly lower in the V.Lepetichsky, V.Rogachik-
sky, Genichesky, Gornostaevsky, N.Serogosy, Novo-
vorontsovsky districts (12.0-17.8%).

Anomalies of the circulatory system (28.5%), the
musculoskeletal system (26.05%) and the genitouri-
nary system (15.25%) occupy a leading place in the
structure of congenital pathology in rural population of
southern Ukraine. The structure of congenital malfor-
mations of newborns contains maxillofacial defects
(mainly lip cleft) (4.25%), chromosomal abnormalities
(3.35%), digestive system defects (3.75%), malforma-
tions nervous system (3.0%) (Figure).

12,70% ®m  Maxillofacial malformations

Musculoskeletal system
malformations

o Multiple malformations
Circulatory system
malformations

Malformations of the digestive
system

Urinary system malformations
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Figure. Structure of congenital malformations of strict ac-
counting (model forms) in the Kherson region (2012-2015)

The proportion of multiple malformations in the
overall structure of congenital malformations was
2.27%. In the group of defects with multiple lesions of
systems and organs, the proportion of cases with
chromosomal pathology and syndromes of other etiol-
ogy was almost the same — 8.0% and 9.1%, respec-
tively.

In recent years, a statistically significant increase
in the frequency of congenital malformations of the
circulatory system among all other nosological groups
has been observed in Kherson region (from 23.7% for
the period of 2000-2006 to 38.3% for the period of
2007-2017). We noted a slight decrease in the fre-
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quency of gastrointestinal malformations (from 3.75%
to 3.6 %), defects of the nervous system (from 3.0 %
to 2.4 %). The frequency of malformations in the de-
velopment of the urinary organs has remained at the
same level (15.5-15.0 %). A particular concern is the
increase in prevalence in populations of congenital
malformations caused by chromosomal aberrations
(from 4.2 to 5.3 %) and multiple developmental mal-
formations (from 2.1 to 3.4 %).

Conclusion and future perspectives. In the con-
text of a decrease in the population of Kherson region
and a decrease in the birth rate, the frequency of con-
genital malformations in newborns increased (from
22.3#5.4 % in 2000-2008 to 40.1+8.2 % in 2009-
2017). Significant differences in this indicator were
found in the population of the region. The dynamics of
the frequency of congenital malformations can be
used to assess the adaptive homeostasis of popula-
tions under conditions of their genetic and demo-
graphic transformation.

The decrease in the frequency of reproductive
losses is accompanied by a statistically significant
increase in the prevalence of congenital malforma-
tions in the population, which can be explained by
the selective effect of the "sifting" selection during
the period of fetal development (r=-0.52+0.12;
tr=2.4> 105=2.12).

The study of dynamics of the structure of congeni-
tal malformations showed a statistically significant
increase in the prevalence of congenital malforma-
tions of the circulatory system among newborns (from
23.7% in the period of 2000-2006 to 35.3% in the pe-
riod of 2007-2015).

Rural population where the share of interethnic
marriages has increased over the years of research is
characterized by a higher prevalence of congenital
malformations (r=0.50+0.46; t = 2.3> t05=2.12), which
confirms the validity of the idea of possible negative
consequences of outbreeding (violation of adaptive
gene complexes, increased recombination rate).

Rural population (endogamy index 0.5 and higher)
having an increase or relative constancy of the share
of homolocal mono-ethnic Ukrainian marriages is
characterized by a lower incidence of congenital mal-
formations among newborns (17.7+£3.4: 19.3+3.0 %,
respectively) compared with population where the
proportion of such marriages has significantly de-
creased (28.1 + 4.4) %.

When analyzing the prevalence and structure of
congenital and hereditary pathology in population, the
influence of population genetic and demographic fac-
tors should be taken into account. A promising area of
research is the study of the causes of statistically
significant differences in the prevalence of congenital
and hereditary pathologies among the rural population
of one region with an analysis of the characteristics of
their ethnic structure and history of formation.
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YACTOTA | CTPYKTYPA BPOOXEHUX BAO PO3BUTKY

B CIIbCbKUX NONYNALIAX NIBAHA YKPAIHU | POJIb FEEHETUYHUX

TA OEMOIMPA®IYHUX YUHHUKIB Y IXHbOMY NOLLUUPEHHI

JlanoeeHrko O. I"., ®omiHa FO.

Pe3tome. B ymoBax CKOpOYEHHsI HaceneHHs XepCoHCbKOI 06nacTi Ta 3HWXEHHsSI HApOLKyBaHOCTI YacToTa
BPOOKEHMX Baf PO3BUTKY Y HOBOHapoaKeHux 3binbmnacs (3 22,3+5,4 B 2000-2008 pokax go 40,1+8,2 B 2009-
2017 pokax). CyTTeBi BiAMIHHOCTI 3a LMM MOKa3HMKOM BUSIBNIEHI MK monynsauisMmu perioHy. [JuHamika 4actoTu
BPOOXKEHMX Baf PO3BUTKY MOXe OyTW BMKOpUCTaHA AN OLiHKM afanTMBHOIO roMeocTasy nonynsuin B ymoBax ix
reHeTM4HOI Ta AemorpadivyHoi TpaHchopmaLii.

SHWXKEHHSA YacTOTU PENPOAYKTUBHUX BTPAT CYNPOBOAXYETbCA CTATUCTUYHO 3HAYYLLMM 36iNbLUEHHSIM MOLLK-
PEHOCTI BPOMKEHMX BaZ PO3BUTKY B MOMYSSLiAX, WO MOXHA NOSICHUTM ehekToM Aii «npocitotoyoro» gobopy B
nepiog po3suTKy nnogy (r=-0,52+0,12; tr=2,4> t05=2,12).

JocniopXeHHsa AMHaMiKn CTPYKTYpY BPOMPKEHMX Baf, PO3BUTKY NMOKa3ano CTaTUCTUYHO 3Hadylle 30inblueHHS
MOLUMPEHOCTI BPOOXKEHMX Bag PO3BUTKY CUCTEMM KpoBOObBiry cepel HOBoOHapomkeHux (3 23,7% B nepiog 2000-
2006 pokis o 35,3% B nepiog 2007-2015 pokis).

Cinbcbki nonynsuii, B SKMX YacTka MiKETHIYHMX WwniobiB 3a pokM JocnigKeHb 3pocna, XapakTepuayrTbcs
GiNbLL BUCOKOK MOLLMPEHICTIO BPOMKEHMX Bag po3BuTky (r=0,50+0,46; t=2,3> t05=2,12), wo nigTeepaxye 06-
I'PYHTOBAHICTb KOHLeNUii NpO MOXINMBI HeraTMBHI Hacnigkn ayTopuanHry (MOpyLeHHS aganTUBHUX FTEHHUX KOM-
nnekcis, 36iNbLEHHS WBUAKOCTI pekoMbiHaLii).

Cinbcbki nonynsuii (iHoekc engoramii 0,5 i BULLE), B SIKMX cniocTepiraeTbes 36inbleHHs abo BigHOCHa cTa-
NICTb YaCTKN rOMOJIOKarbHUX MOHOETHIYHMX YKPATHCbKMX LUITH0GIB, XapaKTepuayTbCa BinbLl HU3BKOK YacTOTO
BPOOXKEHMX Baf PO3BUTKY cepef HOBOHapomKeHux (BignosigHo 17,7+3,4: 19,3+3,0%) B NOPIBHAHHI 3 nonynswis-
MU, B SIKMX YacTKa Takux LnobiB 3Ha4yHo 3HM3unacs (28,1+4,4) %.

Mpwn aHanisi NOWMpPeHOCTi Ta CTPYKTYpY BPOLPKEHOI i CNaaKoBOi MaTonorii B NOMynAUisX Cnig BpaxoByBaTh
BMMAMB MONYNAUIMHO-TEHETUYHUX | AeMorpadiyHUX YMHHUKIB. [epCnekTMBHUM HanpsaMKOM LOCHiLKeHb € BU-
BYEHHS MPUYMH CTAaTUCTUYHO 3HAYYLLUX BiAMIHHOCTEWN B MOLUMPEHOCTI BPOMXKEHMX i CMAAKOBMX NaTOMNOri cepen
HaCeneHHs CinbCbKMX NOMYMALiN OQHOrO perioHy 3 aHamni3aoM OcobnMBOCTEN iX eTHIYHOI CTPYKTypw Ta icTopii
(POpMyBaHHS.

KnroyoBi cnoBa: BpoaKeHi Baay po3BUTKY, NOMNYISLis, €THIYHA CTPYKTypa.
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YACTOTA U CTPYKTYPA BPOXOEHHbIX MOPOKOB PA3BUTUA

B CENbCKUX NonynAaunuAax rorA YKPAUHbI U POJIb FTEHETUYECKUX

N OEMOIrPA®UYECKUX ®PAKTOPOB B UX PACINTPOCTPAHEHHOCTMU

JlaHoeeHko E. I'., ®omuHa 1O.

Pe3tome. B ycrnoBusx cokpalleHNsi YNCTIEHHOCTM HaceneHnst XepCoHCKOM 06racTn U CHXKEHNUST poXaaeMo-
CTU YacToTa BPOXOEHHbIX MOPOKOB Pa3BUTKS Y HOBOPOXAEHHbIX yBenuuunach (¢ 22,3+5,4% B 2000-2008 rogax
0o 40,1+8,2% B 2009-2017 rogax). CyLiecTBEHHbIE pa3nnyuns no 3ToMy nokasarternto obHapyXeHbl Mexay nony-
nAuMaAMK pervoHa. uHamuka 4acToTbl BPOXAEHHbIX MOPOKOB Pa3BUTMS MOXET OblTb MCMONb30BaHa A5 OLEH-
KM aganTUBHOrO romeocTasa Nonynsauui B yCroBUsIX NX reHeTUYecKon 1 gemorpaduyeckon TpaHchopmaLluu.

CHWXeHve 4acToTbl penpodyKTUBHbLIX NMOTEPb COMPOBOXAAETCS CTaTUCTUYECKU 3HAYMMbIM YBENUYEHUEM
pacrnpoCTpaHeHHOCTU BPOXAEHHbIX MOPOKOB PasBUTMSA B MOMNYNAUMAX, YUTO MOXHO OOBACHUTL M3bupaTenbHbIM
OEencTBMEM «MpoCcenBatoLero» otbopa B nepuog passutus nnoga (r=-0,52+0,12; tr=2,4> t105=2,12).

M3ydyeHne AMHaMUKN CTPYKTYPbl BPOXOEHHbBIX NOPOKOB Pa3BUTUS NMoKasano CTaTUCTUYECKM 3Ha4YMMoe yBe-
nMyeHne pacnpoCTPaHEHHOCTN BPOXOEHHbIX MOPOKOB CUCTEMbI KpoBoOOpalleHus cpean HOBOPOXAEHHbIX (C
23,7% B nepwog 2000-2006 rr. go 35,3% B nepuog 2007-2015 rr.).

Cenbckve nonynsaumn, B KOTOPbIX 3a rofdbl UCCreAoBaHWUiA yBenuymnach J4oNsa MexXaTHUYeckux bpakos, xa-
pakTepusytoTca 6ornee BbICOKON pacnpOCTPaHEHHOCTLIO BPOXAEHHbBIX MOPOKOB passutusa (r=0,50+0,46; t =2,3>
t05=2,12), 4TO NnoATBEpPXAaEeT CNPaBeAnMBOCTb NpeAcTaBneHNs O BO3MOXHbIX HEraTMBHbIX MOCNEACTBUSAX ayT-
6pvanHra (HapyLleHue aganTUBHbBIX TEHHbIX KOMMIEKCOB, YBENMYEHNE CKOPOCTU PEKOMOMHALMN).

Cenbckve nonynaumm (MHgekc aHgoramum 0,5 1 Bbile), B KOTOPbIX HabnogaeTcs yBenm4yeHne unm oTHOCK-
TenbHOEe MOCTOSAHCTBO AOMN rOMOSIOKanbHbIX MOHOSTHUYECKMX YKPaUHCKMX BpakoB, XapakTepmnsyoTcs MeHbLLen
4aCTOTOW BPOXAEHHbIX NMOPOKOB Pa3BUTUS Cpean HOBOPOXAEHHbIX (COOTBETCTBEHHO 17,7+3,4: 19,3+3,0%) no
CpaBHEHMIO C NONyNAUMSAMU, B KOTOPbIX JOMS Takmx BpakoB 3HauMTeNbHO cHU3unack (28,1+4,4) %.

Mpwn aHanuse pacrnpocTpaHeHHOCTU U CTPYKTYPbl BPOXAEHHON 1 Hacre4CTBEHHOW NaTonornm B nonynsumax
crnepyeT yuuTbiBaTb BMAMSHWE MONYNSAUMOHHO-TEHETUYECKUX M Aemorpadunyecknx aktopos. [epcnekTnBHbIM
HanpaeneHvem nccrnefoBaHuin SBNAETCA U3yYeHUe NPUYNH CTaTUCTUYECKN AOCTOBEPHbIX Pasfuynin B pacnpo-
CTPaHEHHOCTN BPOXAEHHOW W HacreACTBEHHON NaTonorMm cpeam HacereHus CernbCkuxX nonynsumMm ogHoro pe-
rMOHa C aHann3oM oCoB6eHHOCTEN NX ATHUYECKOW CTPYKTYPbI U MCTOPUM (hOPMUPOBAHUS.

KntoueBble crnoBa: BpOXAEHHbIE NOPOKY PasBUTUS, MONYNSALMS, 3THUYECKas CTpyKTypa.
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