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OT pepakumun A

YBakaemble yntatenu!

B Bawwmx pykax oyepefgHoli Homep XypHana «Kapguo-
norva B benapycuny». Mnccmen pegakumMoHHON Konnernm n
uspatenbctea «[podeccroHanbHble N3aaHNA» ABNAETCA B
TOM 4MCne MOBbIWEHNE ero MeXAyHapOAHOro penTuHra.
YT0 HY>KHO caenaTb, UTOObI He 3aTepATLCA B COBPEMEHHOM
MHPOPMALIMOHHOM OKeaHe TbicAY Nybnnkauumn no Kapamno-
Nlormyeckom Tematuke?

O6BEKTVBHON MEPOI OLIEHKM HayYHOIO PENTUHIa XKyp-
Hana asnaetca ungekc ymtupyemocty (CiteScore). CerogHa
OH cocTasnsaeT 0,1. 370 o3HavaeT, 4yTo uMTUpyeTca 1 cTaTbA
13 10 ony6nmKoBaHHbIX. [NA cpaBHEHUA: Y POACTBEHHbBIX
n3gaHun «Kapguonorua» n Poccunckoro Kapgmonoruye-
CKOro XypHarna MHAeKC umTnpyemoctu paseH 0,5, TO ecTb
B 5 pa3 6onbue. MpaBaa, «<Kapanonorua» UMeeT NoUYTEHHbIN
60-neTHNN Hay4HbI Bo3pacT, a Poccumnckomy Kapamnonoru-
yeckomy XypHany 6onee 20 net. MlHAeKC LMTMpyemoCTh
nsBectHoro European Heart Journal yae goctur 22,7. Hawe
nsgaHve 6onee monozoe, Tak YTo BCE elle Bnepeau.

YTo cnepyet npefpyiHATD, YTOObI MOBLICUTb Halll MHAEKC
unTpyemoct? Bo-nepsbix, 3T0 Ny6AMKaLUua UCTUHHO WH-
HOBALMOHHbIX Pa3paboToK C BbICOKMM YPOBHEM HOBU3HbI.
Bo-BTOpbIX, OnepaTMBHasA Nybnnkauma nepeBofoB MeXAY-
HapogHbIx Guidelines, Ha KOTopble, eCTeCTBEHHO, OXMNAaeT-
csl 6ONbLUOE KOMMYECTBO CCbINIOK. B-TpeTbux, noBbiweHne
KyNbTYypbl COCTaBneHus 6rnbnuorpadryeckmx CnmckoB aB-
Topamu XypHana. Hanpumep, ecnu B pasgene «Matepuanbi
N MeToAbl» YNOMMHAETCA WCKYCCTBEHHbIA KnanaH cepa-
Lua wan OpuUrMHanbHaa AMArHoOCTMYeCcKasa KOMMbloTepHas
nporpamma, »efatesibHO COCNaTbCA Ha pa3paboTumkos
M COOTBETCTBYIOWME NybnuKaumu. B-ueTBepTbiX, M3faHUe
3MeKTPOHHOW BEPCUU XypHana, NpejLecTsyollee ero 6y-
Ma<HoW Bepcuu. MNpr TakoM noaxoae aBTOPCKUIA NPUOpPU-
TeT 6ypeT onepaTBHO 3awyuieH online.

Takum 06pa3om, NOBbILIEHVE HayYHOrO Beca XypHasna
«Kapanonorua B benapycu» apnaetca obuien ctpaternye-
CKOWA 3aJlauell BCEro Hallero Kapamosnormyeckoro coobuye-
cTBa.

Kenato BaM JOCTUKEHUA HOBbIX HAaYUHbIX BbICOT, 340PO0-
BbA M KPEnocTn AyXa B CTONIb HENPOCTOE BPeMs.

3aBegytownii nabopatopueit

MeANLIMHCKNX MHPOPMALIMOHHbIX TEXHONOT I
PHIMNL «Kapanonorusa,

naypeat [ocygapCTBEHHOWN Npemmm
Pecny6nukn benapycb no HayKe 1 TeXHUKe
AOKTOP bronornyecknx Hayk, npodeccop
®ponos AnekcaHgp Bnagnmmnposuny
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Morbidity and Prevalence of Congenital Heart
Defects Among Children of Ukraine: Influence
of Environmental Factors

3ab0neBaeMoCTb M PacnpPOCTPAHEHHOCTb BPOXKAEHHbIX MOPOKOB
cepauay aetent YKpauHbl: BIAHME GaKTOPOB OKpY»KatoLLen
cpefbl

Abstract

Introduction. Congenital heart defects (CHD) with perinatal pathologic conditions and diseases
of the respiratory organs are currently occupying the leading places among the causes of infant
mortality and disability in Ukraine and worldwide.

Purpose. Study of the morbidity of the pediatric population of the country and the prevalence of
congenital heart defects in children from the areas with radiological control territories (TRC) and
other regions of Ukraine in the dynamics over the last 24 years. Our goal is to identify unfavorable
trends and to develope the measures to protect the infant organism from adverse environmental
factors, including radiation.

Materials and methods. We performed the analysis of the incidence and prevalence of congenital
heart defects among children from different regions of Ukraine, including those contaminated after
the Chernobyl accident. The methods of statistical evaluation, epidemiological analysis of materials
of the Center of Medical Statistics of the Ministry of Health of Ukraine were used.

Results and discussion. The rate of growth of the incidence of congenital heart disease in the last
24 years exceeded by 5.3 times the indicator of the overall morbidity of the pediatric population
of Ukraine. Thus, the increase of CHD morbidity rates in the last 24 years among children from the
regions with radiological control territories was higher (+218.0%) than among children from other
regions of the country (+179.2%) and higher than national incidence of children with congenital
heart defects (+190.0%). The number of CHD among children affected by the Chernobyl accident
was slightly lower than in other groups (+73.9%). In all 9 regions with radiological control territories,
a high incidence of pediatric congenital heart disease has been observed and maintained over the
last 24 years. This rate is higher by 26.1% than the corresponding incidence of CHD among children
living in the areas without radiological control territories and higher by 15.9% than nationwide
morbidity. At the same time, the incidence of CHD morbidity among the children affected by the
Chernobyl disaster was slightly lower than the national incidence rate.
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Conclusion. The results of our observations let to conclude that the embryonic period of
ontogenesis of the cardiovascular system of children is sensitive to prolonged exposure to ecotoxic
environmental factors, including radiation.

Keywords: children, morbidity, congenital heart defects, Chernobyl disaster, environment.

Peslome

BBepgeHue. BpoxxaeHHble nopoku cepaua (BINC), nepnHaTtanbHble naTonornyeckme COCTOAHNA U 3a-
60MeBaHNA OPraHOB AbIXaHUs B HACTOsLLEee BPEMS 3aHMMAIOT Beflyllilee MeCcTo Cpefmn NpuYrH LeT-
CKOW CMEepPTHOCTU U HBANNAHOCTK B YKpanHe 1 BO BCEM MUpe.

Llenb. M3yyeHne 3a6oneBaemoCcT AETCKOrO HaceNleHUsA CTPaHbl U PacnpOCTPAHEHHOCTY BPOXAEH-
HbIX MOPOKOB CepALa y AeTel 13 PaliloHOB C TeppUTOpUAMMK paguronornyeckoro KoHtponsa (TPK) n
OPYrX perMoHoB YKpaunHbl B AMHaMKKe 3a nocnefHue 24 roga. Boiasutb HebnaronpuaTHble TeH-
JeHuUn 1 pa3paboTaTb mMepbl MO 3aliuTe OEeTCKOro opraHvM3Ma OT HebGnaronpusaTHbIX $pakTopoB
OKpYy»KaloLLen cpefpl, BKNoYasa pagrauuio.

Marepuanbl u metogbl. Mbl npoBenu aHann3 3aboneBaeMocTyl 1 PacNPOCTPAHEHHOCTA BPOX-
[EHHbIX NOPOKOB cepALa y AeTel N3 pa3HbIX PErMOHOB YKpaunHbl, B TOM YncCie U TeX, KOTopble no-
CTpapanu B pesynbTate YepHoObINbCKOM aBapun. Icnonb3oBaHbl MeTofbl CTaTUCTUUYECKON OLIEHKN,
3NUAEMUONOIMYECKOro aHanm3a matepuanoB LleHTpa meguumMHCKoM cTaTUCTUKM MuHKUCTepCTBa
3[paBoOOXpPaHeHnA YKpavHbl 3a 24 roga.

Pe3synbraTtbl 1 06cyKaeHmne. Temnbl pocTa 3ab601eBaeMOCT/ BPOXKAEHHbIMU MOPOKaMM cepaua 3a
nocnegHue 24 roga NnpeBbICUN B 5,3 pa3a NokasaTenb o6Lelt 3aboneBaeMocT AeTCKOro Hacene-
HUA YKpaurHbl. Tak, npupocT 3aboneBaemoctn BMC 3a nocnegHue 24 rofa cpepun geten ns peru-
OHOB C TEPPUTOPUAMM PAAMNONIOrMYECKOrO KOHTPOnNA 6bin Bbiwe (+218,0%), yem cpean peten um3
LpYrviX PErMoHoB CcTpaHbl (+179,2%), 1 Bbilue, YeM ypoBeHb 3a60/1€BaEMOCTM AeTel B CTpaHe Mo
BPOXAEHHbIM Nopokam cepaua (+190,0%). Yncno BINC cpean geten, noctpafaBLMX B pe3ynbraTe
YepHoObbINbCKOM aBapuu, 6bI10 HECKONBbKO HIXKe, YeM B Apyrux rpynnax (+73,9%). Bo Bcex 9 peru-
OHax C TepPPUTOPUAMY PaAMONIONMYECKOrO KOHTPONA B nocnefHune 24 roga Habnoganacb 1 nog-
AepKnBanacb BblCOKasA 4acToTa BPOXKAEHHbIX MOPOKOB CcepALa y AeTel. OTOT noKasaTesb Bbllle Ha
26,1%, yem cooTBeTCTBYlOLWaA 3aboneBaemocTb BINC cpean feTei, NpoxmBaoLWMX B paioHax, He
VUMEIOLWNX TEPPUTOPUI PaAMNOSIOTMYECKOro KOHTPONA, 1 Ha 15,9% Bbille, 4eM B LIeIOM MO CTpaHe.
B 10 e Bpems 3abonesaemocTb BINC cpean feTeid, nocTpagaBLLnx oT YepHOObINbCKOM KaTacTpodbl,
6blsla HECKOMNBbKO HIXKeE, YeM B HaLMOHaJIbHOM MacLuTabe.

3akntoueHue. Pe3ynbTaThbl HALWWX HAONIOAEHNIA NO3BONAIOT CieNaTb BbIBOA O TOM, YTO SMOPUOHab-
HbI1 NepMoj OHTOreHe3a cepAevHO-COCYANCTON CUCTEMbI fieTel YyBCTBUTENEH K AINTENIbHOMY BO3-
[eiCTBMI0 SKOTOKCUYHbIX paKTOPOB OKpY»KatoLLel cpefibl, B TOM YMCe paanalun.

KnioueBble cnoBa: feTy, 3a60/1eBaeMoCTb, BPOXAEHHble MOPOKN cepaua, YepHoObIbCcKasa KaTa-
CTpoda, oKpyKatolas cpefa.

B INTRODUCTION

Congenital heart defects (CHD) together with perinatal pathological
conditions and diseases of the respiratory organs, currently occupying
leading places among the causes of infant mortality and disability of the child
population of Ukraine, which unfortunately corresponds to world trends [1].
According to the European Registration of Congenital Abnormalities and
Twins (EUROCAT), the prevalence of all CHD in the period from 2010 till 2014
was 8.1 babies, and if we perform analysis of their complex and combined
forms, it's prevalence will be 2.2 babies per 1000 newborns [2].
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The prevalence of congenital heart defects in the world is increasing
over time, which may be chained with implication of improved methods of
diagnosis of the CHD and higher rate of prevention of infant mortality. Probably
the prevalence of CHD among children may be significantly higher than their
detection [3]. The leading role in the development of pediatric pathology in
Ukraine belongs to the influence of the polluted environment, including the
consequences of the Chernobyl nuclear power plant accident in 1986 [4].

As a result of the Chornobyl catastrophe in Ukraine an anomalous
radioactive chemically wasted zone has been formed. It had covered
9 regions of the country with more than 8 million inhabitants, including
almost 1.8 million children. This zone had a long-term external and internal
radiation source due to pollution of these territories by radionuclides.
Radioactive milk, meat and berries from those territories may easily enter
the body of children that live there.

According to the order No. 4410f the Ministry of Health of Ukraine from
14.06.2012 congenital defects (CD) including the most common congenital
heart defects and congenital defects of the nervous system in children
(22-25% of all CD) were included in the List of diseases and pathological
conditions, the risk of which is increased as a result of exposure of the child’s
body to ionizing radiation and other harmful factors due to the accident at
the Chornobyl.

Although H. Dolk has demonstrated data about absence of effect of
Chornobyl disaster on the incidence of congenital anomalies in Europe [5].
A comparative analysis of the prevalence of different classes of diseases
among the children from radioactive areas and rates of similar diseases
among children from other areas has shown that 7 out of 9 territories under
radiological control (TRC) were included in top ten regions with the highest
prevalence of childhood illnesses.

This data has far exceeded the nationwide disease prevalence rate
(1777.16 per 1,000 children). Most prevalent classes of diseases were
oncologic malformations, diseases of the endocrine system, cardiovascular
pathology, congenital defects, diseases of the respiratory system, diseases
of the ear, diseases of the nervous system, diseases of the blood and
hematopoietic organs [5].

B PURPOSE OF THE STUDY

To research of the morbidity of the child population in Ukraine and to
define the prevalence of congenital heart defects among children from the
radiological control territories and other regions of Ukraine over the last
24 years in purpose of identifying unfavorable trends and developing
measures to protect children from adverse environmental factors of
radiation.

B MATERIALS AND METHODS

We have performed an comparative analysis of the incidence and
prevalence of congenital heart defects among children (0-14 years old)
living in 9 regions (Vinnytsia, Volyn, Ivano-Frankivsk, Kyiv, Rivne, Sumy,
Chernihiv and Cherkasy) with radioecological control territories (according
to the legislation of Ukraine) and among children, who lived in in relatively
non-wasted regions without radioecological control.
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A separate group for analysis was consisted of more than 386 thousand
children who were born in families that permanently residing or living in the
radiological control zones, affected by the Chernobyl accident.

The research was performed in compliance with the main policies of
the GCP ICH and the Helsinki Declaration on Ethical Principles for Medical
Research Involving Human Subjects, and its subsequent revisions (Seoul,
2008), the Council of Europe Convention on Human Rights and Biomedicine
(2007) and the recommendations of the Committee on Bioethics at the
Presidium of the NAMS of Ukraine (2002).

Statistical evaluation was performed using the Wilcoxon W rank
criterion for comparing the incidence rates of CHD among children from
the same regions of Ukraine at different time intervals. Also we have made
epidemiological analysis of data from the Statistical Center of Ministry
of Health of Ukraine for the past 24 years. The clustering of the regions of
Ukraine according to the CHD incidence among infant population was made
according to the correlation of CHD incidence rates of infant population and
the presence of radioactive contaminated areas in regions.

B RESULTS AND DISCUSSION

According to the data provided by Health Statistics Center of the
Ministry of Health of Ukraine, the incidence of congenital heart defects
among children aged 0-14 years in 2017 has reached 9498 new cases (1.45
per 1000 children). 273 cases of the CHD were firstly diagnosed among
children affected by the Chernobyl accident (1.27 per 1000 children). Those
numbers were less than the average CHD incidence among children in
Ukraine. Overall increasing rate of children's CHD incidence has 5.6 times
exceeded the overall morbidity incidence of the infant population.

4606 cases of CHD (12.87 per 1000 children) were registered among
children in the first year of life. This is better data in comparison with previous
year CHD incidence (4995 infants). The prevalence of CHD among children
(0-17 years) has reached 68.4 thousand cases (8.98 per 1000 children), which
corresponds to the global prevalence rates of these conditions [2]. Incidence
of CHD among children affected by the Chernobyl accident has reached
3246 cases (10.39 per 1,000 children), which was far above the average CHD
incidence level in Ukraine.

Therefore it is important to include the fact of the possible radioactive
exposure of the child’s parents in a list of possible risk factors of congenital
heart disease.

Most of the children who died as a result of complex and combined
forms of CHD has died in the neonatal period or during the first year of life
(93 or 0.26 per 1,000 population). That was 11.26% from all registered causes
of infant death.

Comparative analysis of the CHD incidence among Ukrainian children
from TRC and other regions has shown that CHD incidence has exceeded
the national median level in 5 out of 9 regions with TRC (Table 1). The CHD
incidence was below the national level in Chernihiv, Volyn, lvano-Frankivsk
and Cherkasy regions.

Highest children CHD rates were observed in Kharkiv, Vinnytsia,
Zaporizhzhia, Kyiv, Dnipropetrovsk regions. It is necessary to admit that
among the ten regions with leading rates of childhood morbidity five of
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Table 1

Comparative analysis of the incidence of congenital heart defects in children of Ukraine from
ecologically wasted regions and areas with the territories of radioecological control in 2017 (according

to the Health Statistics Center of the Ministry of Health of Ukraine)

Incidence Incidence

TRC regions Non-TRC regions

N N per 1000 N

N per 1000

Ukraine 60251 9,2 Ukraine 60251

9,2

Vinnytsia 3672,0 14,89 Kharkiv 6024,0

16,33

Kyiv 3681,0 12,82 Zaporizhia 3168,0

12,48

Rivne 2436,0 10,22 Dnipropetrovsk 5888,0

11,78

Chernihiv 1410,0 10,09 Kyiv city 4958,0

10,72

Cherkasy 1533,0 9,79 Mykolaiv 1695,0

9,47

Zhytomyr 1930,0 9,35 Donetsk 2469

9,41

Sumy 1327,0 9,07 Lviv 3623,0

8,78

Volyn 1676,0 8,16 Kherson 1691,0

8,45

Ivano-Frankivsk 1389,0 5,88 Odessa 3085,0

7,73

them were belonged to TRC (Table 2). Interesting fact that CHD prevalence
rates among children from the Kyiv, Cherkasy and Sumy regions exceed
rates of the children of Zaporizhzhya, Mykolaiv, and Lviv regions, which are
known as regions with unfavorable environmental conditions.

Highest incidence of children CHD in the non-TRC regions was observed
in Kharkiv, Zaporizhia and Dnipropetrovsk regions. Most of these areas have
a powerful industrial and agro-industrial complex with significant ecotoxic
effects on the environment and a corresponding negative impact on the
health of the population, especially children.

It should be noted that such ecologically wasted industrial regions as
Donetsk, Dnipropetrovsk and Zaporizhya were among the 9 non-TRC regions
with the highest incidence of children chronic cardiovascular pathology
(Figure). Clustering of regions of Ukraine, depending on the incidence rates
of congenital heart defects among children presented in Table 2.

In general, the highest incidence rates of children CHD were observed in
Kharkiv, Vinnytsia, Zaporizhia, Kyiv, Dnipropetrovsk regions. The low levels
of CHD morbidity in Ivano-Frankivsk and Cherkasy regions can be explained
by the significant remoteness from the source of radioactive contamination
and relatively small number of areas with enhanced radiological control.

During the past 24 years, the incidence of children CHD in Ukraine has
been almost doubled (Table 3). Increase of the CHD incidence was observed
in both the areas with radioecological control territories and in non-TRC areas.

Over the past 24 years the incidence of birth defects among children has
increased by 190% (p<0.01). In particular we have discovered an increase
of the incidence by 218.9% (p<0.01) in areas with radioecological control
territories and by 179.2% in non-TRC regions (p<0.01). At the same time, the
rate of increase of the incidence of CHD morbidity of children, affected by
the Chernobyl accident, was slightly lower (+73.9%) than in other groups of
children.

This disturbing tendency of increased incidence of congenital heart
defects among children of Ukraine will likely be present in future.

Note that in 1994 high CHD incidence among the children from 5
regions have exceeded the national rates by 1.2-1.4 times, except for the

«Kapgunonorusa s benapycn», 2020, Tom 12, N2 4

467



3aboneBaemMoCTb 1 PacnpOCTPAHEHHOCTb BPOXAEHHbIX MOPOKOB cepALa Y AeTeln YKpanHbi:

BNUAHME GaKTOPOB OKpY»KaloLien cpeabl

Table 2

Clustering of regions of Ukraine by morbidity levels for pediatric congenital heart defects

CHD incidence rate TRC regions Non-TRC regions
Regions with the highest incidence rates of Vinnytsia Kharkiv
pediatric (1 nanee) CHD Kyiv Zaporizhia
Regions with the high incidence rates of . .
children CHD Rivne Dnipropetrovsk
Kherson
Sumy Mykolaiv
Regions with the moderate incidence rates of Zhytomyr Khmelnytsky
: P Donetsk
children CHD Chernihiv L
Volyn Kyiv city
Kirovohrad
Odessa
Zakarpattya
Regions with the low incidence rates of children Luhansk
CHD Lviv
Ternopil
Regions with the very low incidence rates of Cherkasy Chernivtsi
children CHD Ivano-Frankivsk Poltava

Table 3

Incidence of congenital heart defects among Ukrainian children in 1994 and 2017 (according to the
Health Statistics Center of the Ministry of Health of Ukraine)

Morbidity in 1994* Morbidity in 2017 Dynamic (%)
N2 | Name of region from 1994 to
N N per 1000 |N N per 1000 2017

Ukraine 5350,0 0.5 9498 1.45 +190,0%
Kharkiv 249,0 0.4 1237,0 3.35 +737,5%
Vinnytsia** 220,0 0.6 796,0 3.22 +436,7%
Zaporizhia 194,0 0.5 652,0 2.57 +414,0%
Kyiv** 151,0 0.4 699,0 244 +510,0%
Dnipropetrovsk 305,0 0.4 914,0 1.83 +357,5%
Rivne** 204,0 0.7 397,0 1.66 +137,1%
Kherson 116,0 0.4 265,0 1.56 +280,0%
Mykolaiv 154,0 0.4 271,0 1.52 +280,0%
Sumy ** 159,0 0.6 219,0 1.50 +148,3%
Zhytomyr** 185,0 0.6 308,0 1.49 +148,3%
Chernihiv* 119,0 0.5 175,0 1.37 +174,0%
Volyn** 220,0 0.6 268,0 1.31 +118,3%
Khmelnytsky 145,0 0.5 266,0 1.31 +162,0%
Donetsk 447,0 0.4 335,0 1.30 +225,0%
Kyiv city 211,0 0.4 577,0 1.25 +212,5%
Kirovohrad 161,0 0.6 187,0 1.21 +101,6%
Odessa 229,0 0.4 475,0 1.19 +197,5%
Zakarpattya 177,0 0.5 272,0 1.08 +116,0%
Luhansk 270,0 0.5 87,0 0.95 +90,0%

Lviv 339,0 0.6 374,0 0.91 +51,67%
Cherkasy ** 146,0 0.5 154,0 0.89 +78,0%

Ternopil 184,0 0.7 144,0 0.85 +21,4%
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lvano-Frankivsk ** 163,0 0.5 178,0 0.75 +50,0%
Chernivtsi 140,0 0.6 113,0 0.72 +20,0%
Poltava 216,0 0.6 135,0 0.67 +11,6%
Crimea* 330,0 0.7 0 0 0
Sevastopol city* 21,0 0,3 0 0 0

Notes: * information is absent; ** TRC regions.

Ivano-Frankivsk, Cherkasy and Chernihiv regions. In 1994 the leaders in the
incidence of children CHD were the following TRC regions: Rivne, Ternopil,
Vinnitsa, Zhytomyr, Sumy and Volyn. Nowadays, the leading positions have
obtained such TRC regions as Vinnytsia, Kyiv, Rivne, Sumy and Zhytomyr
regions. The slightest increase of the incidence of congenital diseases was
observed among children of Cherkasy and lvano-Frankivsk region.

During the 24 years of children observation in the Kyiv and Vinnytsia
regions, the highest incidence of CHD have increased up to +510.0% and
436.7%, respectively, compared to the incidence level in 1994 (+44, 0% to
+174.0%).

Amongthe areas not contaminated by the Chernobyl disaster, the leaders
in increasing of the incidence of the CHD were Kharkiv and Zaporizhzhia
regions — 737.5% and 414.0% respectively. The Dnipropetrovsk region had
same tendency with an increase of 357.5%. The smallest increase in the
incidence of CHD among children was observed in Poltava and Chernivtsi
region.

The incidence rates of children congenital heart defects in areas with
TRCs exceeded the national rates by 15.9% (p>0.05). In other regions such
incidence rates of children CHD exceeded the national rates by 26.1%
(p>0.05). The incidence of heart diseases among children, affected by the
Chernobyl accident, was lower than the national incidence of this pathology
(Figure).

The difference between the incidence rates of circulatory system diseases
in favor of the incidence rates of children from the TRC regions was observed
in 1994 as well. It was significantly less (+10.3%) compared to incidence in
other regions (+6%) and to the national incidence rate at the time.

CHD morbidity of children affected by the Chernobyl accident was
differed 1.5 times in comparison with the indicators of children from the not
contaminated areas. Their incidence rates also exceeded the national level
of CHD incidence of children living in regions with radioecological control
territories in 1994. However, we are now seeing the opposite tendency,
which is related to the influence of the radiation factor on both parents and
their offspring in the same time. Over the past 24 years, the incidence of
CHD among children from the provinces with the TRC and other regions has
increased by 2.5 times, and if we compare it to the national rates - by 2.65
times. Itisimportant to note that the trend of morbidity of children CHD from
the TRC regions during past 24 years from 1995 to 2016 did not exceed the
corresponding morbidity rates from other regions and national indicators.
The disease prevalence among children from radioactively contaminated
areas has been observed during the last two years. The incidence rates of
victims of the Chernobyl accident were 12.5% lower than the national rate
of CHD morbidity (Figure).
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Incidence rates of congenital heart defects of children affected by the Chernobyl accident and children

from the TRC and non-TRC regions (1994-2017)
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We have reported earlier that the incidence of circulatory diseases in the
last three years has decreased in all regions [5]. Unfortunately the incidence
of children CHD in different regions of Ukraine continues to grow (Figure).

A moderate decrease in the incidence of CHD in recent years may be
associated with a decrease in the children population and a decrease of
the alertness of pediatricians and family physicians to diagnose congenital
heart defects. Only 87.1% of children with CHD are under observation (in
2016 - 86.4%). Obviously, in areas with territories of radioecological control
and areas with significant contamination of the environment, there is a
clear negative dynamic of increasing of infant population with congenital
heart defects. CHD incidence rates among children permanently residing
in Chernobyl-contaminated regions, may indicate a negative impact of the
ecotoxic environmental factors, including radiation.

The reasons for the prevalence of congenital heart defects and
deterioration of the health of Ukrainian children in general have strong
connection with the consequences of the Chernobyl accident. Nonetheless,
this question requires further investigation since the role of radiation is still
debatable. This is largely due to the lack of long-term monitoring studies of
the health status of the Chornobyl disaster and limited use of epidemiological
methods to analyze such studies, recommended by the International Atomic
Energy Agency for the Governments of Belarus, Ukraine and Russia. This
problem requires continued systematic research of the health of children
who continue to be negatively impacted by the environment, in order to
determine the weight of the impact of each of these factors.

B CONCLUSION

The rate of growth of the incidence of congenital heart disease in the
last 24 years exceeded 5.3 times the indicator of the overall morbidity of the
child population of Ukraine. Thus, the increase of CHD morbidity rates in the
last 24 years among the children from the regions with radiological control
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territories was higher (+218.0%) than among children from other regions of
the country (+179.2%). Also we have observed the increase of the national
incidence of children in congenital heart defects (+190.0%). The number of
children with CHD affected by the Chernobyl accident was slightly lower
than in other groups (+73.9%). High incidence of pediatric congenital
heart disease has been observed and maintained over the last 24 year in all
9 regions with radiological control territories. This rate was higher by 26.1%
then the corresponding incidence of CHD among children living in areas
without radiological control territories and higher by 15.9% than nationwide
morbidity rate. At the same time, the incidence of CHD morbidity among
the children affected by the Chernobyl disaster was slightly lower than the
national incidence rate. The results of our research of morbidity of children of
Ukraine, who suffered from prolonged negative influence of environmental
factors, including radiation, allow us to conclude that the embryonic period
of ontogeny of the cardiovascular system in such children is sensitive to the
prolonged harsh environmental effects.
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