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OT pepakumun

YBaxkaemble konneru!

HacTtynneHue fonroxxaaHHow BCemMmn BECHbI COBMAo € pacnpo-
cTpaHeHviem B benapycn KopoHaBupycHon nHoekumn. Manaemms
oxBaTufia BECb MUP, CUTyaUusa yCyrybnaeTca oTCyTCTBMEM Cheuu-
duruecknx MeTooB neveHns 1 npodunakTmku. iHTepec meamumH-
CKOW O6LLEeCTBEHHOCTV MPUKOBAaH MMEHHO K AaHHOW npobneme,
YTO HalLNO OTpaXKeHWe B OFPOMHOM uucne nyénukauyuii. MHdop-
Mauus 06 0CO6eHHOCTAX BeAeHNs KOMOPOUAHON NaTonorMm B ne-
puog nangemmmn COVID-19 npaKTnyecKkn exxegHEBHO OOHOBNSAETCA.
KpynHeiiwme Kapamnonoruyeckue cooblyectsa vM3fany pekomeH-
Jauuu, Kacalolmnecs BejeH!sA NaLneHTOB C CepaeyYHO-COCYAUCTbI-
MU 3aboneBaHNAMUN B NEPUOA KOPOHABUPYCHOI NaHaemuu. beno-
pyccKoe Hay4YHOe O6LLEeCTBO KapAMOIOroB He OCTanoch B CTOPOHE:
Begywmumn cneumanuctamm PHIL «Kapanonorma» noarotoBneH
0630p MeXAyHapOLHbIX peKoMeHAaLUMI NO BaXKHENLWM npobne-
MaMm fleyeHnsa cepaedYHO-COCyAUCTbIX 3aboneBaHni Npu LWYPOKOM
pacnpocTtpaHeHnn unoekumm COVID-19. B akTyanbHOM HOMepe Bbl
HaliaeTe 0CO6EHHOCTY IeYeHMA OCTPbIX U XPOHNYECKUX KOPOHap-
HbIX CIHAPOMOB, HAPYLLEHWU PUTMa U NMPOBOAUMOCTY, apTepuanb-
HOW rMnepTeH3nK, BEHO3HbIX TPOMO03MOOMNMIA, NaLMEHTOB Nocne
TPaHCMMaHTaUMM cepAua, Nonyyalowwmx VIMMYHOCYTNPECCHUBHYIO
Tepanuio, a Takke HeKoTopble BOMPOChl B3aUMOAENCTBMA OCHOB-
HbIX KapAMONOrMYecKnxX NIEKapCTBEHHbIX CPeLCTB M MpenapaTos,
MCNonb3yeMmblX ANA NleYeHNA KOPOHABUPYCHON NHbeKLMK.

CaMbIM OCTPO AUCKYTUPYEMbIM BOMPOCOM, BbI3blBAIOLUM WH-
Tepec He TONIbKO Y Bpauein-kapAMomoros, ABAAETCA BO3MOXHOCTb
MCNonb30BaHWA NPeNapaToB, BANAIOLMX HA PEHUH-aHMMOTEH3NHO-
BYI CUCTEMY — MHIMOMTOPOB aHIMOTEH3MHNPEBpPaLaLLero gpep-
MeHTa 1 6/10KaTOPOB peLLenTopoB aHrMoTeH3uHa Il. B gocTynHbix
NHOOPMALIMOHHBIX pecypcax OFPOMHOe KONMYecTBO MpoTUBope-
4MBON NHPOPMALMM NO LaHHOMY BOMPOCY, B KOTOPO AOCTaTOYHO
TAXKENIO OPUEHTUPOBATLCA. B €BA3M € 3TMM xoTenocb 6bl noguep-
KHYTb, UTO y6efuTeNnbHbIX [OKa3aTefbCTB OTHOCMTENIbHO BpeAa
JaHHoN Tepanun B nepuog naHgemmm COVID-19 HeT. Cornacutens-
HOe MHEeHMe eBPOMEeNCKOro, aMepurKaHCKOro, KaHaiCkoro 1 poc-
CUINCKOFO KapAWONOormyecknx coobLlects roBOpUT O Heobxoam-
MOCTW NPOJOIKEHNA Tepanun NHIIMOUTOPaMN aHMMOTEH3NHMNPEB-
pawatouiero pepmeHTa MM 6Gr0KaTOpPaMn PEeLEenTOpPOB aHrMo-
TeH3uHa |l y naumeHToB, MMeIoLMX NOKa3aHUA ANA UX Ha3HaueHus
(apTepuanbHas runepteHsua, MbC, ceppeyHas HE[OCTaTOYHOCTD).
Ecnu y naumeHToB guarHoctnpyerca uHoGULMPOBaHUE KOPOHaBU-
pycom, pelleHne O MPOAOMKEHUN Tepanun NPUHUMAEeTCA UHAW-
BUYaJIbHO, NCXOAA U3 KJIMHWYECKOrO COCTOAHMUA 1 CTabunbHOCTH
remMoaviHaM1KN.

Momumo nHdopmaumm, KacaloLlenca naHAeMnn, B HacToALLEM
HOMepe, KaK BCeraa, Bbl HangeTe 0630pbl NUTepaTypbl U pesyrb-
TaTbl OPUTrMHANbHbIX UCCIEAOBaHMIA MO BOMPOCaM Kapauosorniu,
KapanoxXupyprum 1 CocyamcTon Xupypruu.

Pepkonnerna xypHana «Kappuonorua B benapycn» xenaet
BCEM KPEMNKOro 3[0pOBbs U BbIpaXXaeT Hafiexay, YTo NpeAcTaB/eH-
HaA B HoMepe MHGOPMALNA OKaXeTCcA MONe3HON Kak C Hay4HOI,
Tak 1 C NPaKTUYeCKON CTOPOHDI.

UneH pepkonnerumn
[OKTOP MeANLMHCKNX HayK
CypkaeBa Onbra AnekcaHapoBHa
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Comparison of the Incidence of Cardiovascular
Diseases in Children Living in Areas that Were
Contaminated by the Chernobyl Disaster

and in Other Ecologically Unfavorable Regions
of Ukraine (Results of 24-Year Monitoring)

CpaBHUTENbHbIN aHaNM3 YaCTOTbl CEPAEYHO-COCYANCTbIX
3aboneBaHui y aeTer, NPOXMBAIOLWMX B PaioHaX, MOCTPaAaBLUNX
OT YepHOObINbCKOM KaTaCTpOdbl, 1 APYITMX SKONOMMYECKM
HebnaronpUATHbIX PervoHax YKpauHbl (pesynstatsl 24-neTHero
MOHUTOPWHIA)

Abstract

Introduction. Ecotoxic factors, particularly emerging from the Chernobyl Nuclear Power Plant
(CNPP) accident in 1986 as well as some others, play a significant role in the increasing prevalence of
circulatory system diseases in children from environmentally compromised areas in Ukraine.
Purpose. Comparative assessment of the incidence and prevalence of circulatory system diseases
in children living in regions with territories of radioecological control (TRC) after the Chernobyl
accident and in unpolluted areas over the past 24 years in order to identify trends in their health
status and to verify the appropriate preventive measures.

Materials and methods. In order to assess the dynamics of changes in the incidence and
prevalence of circulatory system diseases (CSD) in children from different regions of Ukraine, there
was performed statistical analysis based on comprehensive data analysis provided by the Health
Statistics Center of the Ministry of Health of Ukraine.

Results and discussion. In the last 24 years, the incidence of CDS in Ukrainian children has
increased by 65.6% thereby exceeding the growth rate of the overall morbidity of the pediatric
population of Ukraine by 2.17 times. The increased incidence of cardiac pathology was mostly
observed in children living in radiologically contaminated areas caused by the Chernobyl accident
in 1986. In the controlled regions, there were high incidence rates of CDS in children, including
nonrheumatic heart, vascular diseases, essential hypertension that were 30.8% higher than in
the state and 47.9% higher than in the areas without radioecological control. In children born to
parents, who were the victims of the Chernobyl accident or participants of the elimination of its
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consequences, the incidence and prevalence rates of CDS also exceeded the corresponding rates in
children nationwide.

Conclusions. In contrast to previous concepts, the cardiovascular system of children living in the
territories contaminated by the Chernobyl disaster proved to be sensitive to the complex and
prolonged negative effects of the environmental ecotoxic factors, such as radiation.

Keywords: children, circulatory system diseases, morbidity, prevalence, medical consequences of
the Chernobyl catastrophe.

Peslome

BBepeHume. DKOTOKCMYHbIe GaKTOpPbI, B YaCTHOCTN BO3HUKLIME B pe3ynbTaTe aBapun Ha YepHo-
6blnbCKOW aToMHOM 3nekTpocTaHuun (HASC) B 1986 rogy v fpyrrie, BHOCAT BECOMbI BKNaj B yBe-
JIMYEHME PaCMpPOCTPaHEHHOCTN BoNe3Heln cucTeMbl KPOBOOOPALLEHUA Yy AETEN U3 SKONOrMYecKn
HebnarononyyYHbix 30H YKpavHbl.

Llenb. CpaBHMTeNbHaA oueHKa 3aboneBaeMoCT U pPacnpoCTpaHeHHOCTU 3aboneBaHUn CUCTEMbI
KpoBoob6palleHnsa y feTel, KOTopble MPOXKUBAIOT Ha TePPUTOPUAX PAfMNONOTMYECKOro KOHTPONA
nocne YepHobbINbCKOM KaTacTpodbl, 1 M3 He3arpsA3HEHHbIX obnacTei 3a nocnegHve 24 ropa onA
YCTaHOBJIEHVA TEHAEHLUMIA B UX COCTOSIHNM 3[0POBbA 1 0OOCHOBaHNA COOTBETCTBYIOLUX NMPEBEH-
TUBHbBIX MEPONPUATHIA.

Marepuanbi n metoapl. [1nA oueHK/ ANHAMUKN N3MeHeHWIn 3a601eBaemMoCT U pacnpoCTpaHeH-
HocTn 6onesHel cuctembl KpoBoobpalleHnsa (BCK) y aetein 13 pasHbix obnactein YKpanHbl NCNOfb-
30BaNINCb CTAaTUCTMYECKME MeTOAbl Ha 6a3e KOMMNNEKCHOro aHanmsa AaHHbix LieHTpa meamumnHcKkom
cTatncTnkm M3 YkpauHbl.

Pe3ynbraTtbl 1 06cyxpaeHue. 3abonesaemocTb feTeli BCK B YkpanHe 3a nocnegHue 24 ropa ysenu-
ymnacb Ha 65,6% 1 npeBbiwana B 2,17 pa3a nokasaTesib TeMna Bo3pacTaHuA obLieln 3aboneBaemo-
CTV BETCKOro HaceneHua cTpaHbl. [penmyLiecTBeHHO yBennyeHne Kapamonornyeckon natonorum
Habnofanoch y feTell, KOTOpble NMPOXMBAIOT B 06NacTAX, 3arpA3HEeHHbIX B pe3ynbTaTe aBapun Ha
YA3C B 1986 roay. B KOHTPONMPOBaHHbIX PErMoHax HabIoAaNNCh BbICOKME YPOBHYM 3aboneBaemo-
ctn geten bCK: HepeBMaTUyeCKMMM NOPaXXeHNAMM cepaua 1 COCYA0B, 3CCEHLMANbHOW rMnepTeH-
31el, YacToTa KoTopolt 6bina Ha 30,8% BblLle, YeM B CTPaHE, U Ha 47,9% — B obnacTtax 6e3 Tepputo-
pUIN Pagro3KONOrNYeckoro KOHTponsa. Y getei, KOTopble POAUINCH OT MOTepneBLUMX B pe3yfbraTe
aBapuun Ha YASC 1 yyaCTHUKOB NIMKBMAALMM ee NOCNeACTBUIA, NOKa3aTenn 3aboneBaemocTy 1 pac-
NPOCTPaHEHHOCTY 3aboNeBaHNin CMCTEMbI KPOBOODpaLLEH VA TakKe NPeBbILLaNv yKa3aHHble NoKa-
3aTenu y aeTel B LLeSIOM.

BbiBopbl. B oTivuve oT npefbiaywx NpeAacTaBneHnn cepAeYHO-COCyANCTasa cuctema aeten, Ko-
TOpble MPOXKMBAIOT HA TEPPUTOPUAX, 3arPA3HEHHDBIX B pe3ynbTaTe aBapum Ha YAIC, okasanacb uyB-
CTBUTENbHOW K KOMMIEKCHOMY M NMPOAOIKUTENIbBHOMY HEraTMBHOMY BAMAHUIO SKOTOKCMYHbBIX daK-
TOPOB OKpYy»KaloLLen cpefpl, B YaCTHOCTM pagnaLUMOHHOrO.

KnioueBblie cnoBa: feTu, 60ne3Hn cnctembl KpoBoobpalleHus, 3abonieBaemMoCcTb, PacnpoCcTpaHeH-
HOCTb, MeANLIMHCKIME NOoCNeacTBMA YepHOO6bITbCKOM KaTacTpodbl.

B INTRODUCTION

One of the most dangerous trends of recent decades is the negative
impact of the polluted environment, resulting from human activity on a
child’s organism. Due to environmental pollution, up to 3 million children
die every year in the world [1].
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It is well known that anthropogenic and technogenic loads on the
environment in Ukraine are several times higher than in the developed
countries of the world. That is why, at the Conference of European
Environment Ministers, held in Budapest in 2004 under the auspices of the
World Health Organization, Ukraine was mentioned among the countries
with environmental depopulation.

Ukraine has not been an exception to global trends in the spread of non-
communicable diseases among adults and children, including, above all,
circulatory system diseases (CSD), neoplasms, diabetes mellitus, and chronic
obstructive pulmonary pathology.

According to Academician Y.G. Antipkin, at the present time, special
attention should be paid to the health problems of children and adolescents
living in the regions of Ukraine contaminated by the Chernobyl nuclear
power plant accident in 1986. It is also necessary to conduct long-term
studies in order to assess the health status of children born to victims and
participants of elimination of the consequences of the Chernobyl disaster
[2,4,8].

A well-known Ukrainian researcher of the health status of children
affected by the consequences of the Chernobyl accident, Professor
E.l. Stepanova believes that there is no evidence of new disease
manifestations in children from the controlled territories. There is an increase
in the morbidity rates and prevalence of already known diseases in these
children, due to the long-lasting impact of medium and long term decay
radionuclides on the background of the long-term negative influence of an
unstable socio-economic situation [5].

In the large-scale study conducted by the O.0. Bogomolets National
Medical University (Kyiv, Ukraine), the PL. Shupyk National Medical Academy
of Postgraduate Education (Kyiv, Ukraine) together with State Institution
"Institute of Pediatrics, Obstetrics, and Gynecology named after acad.
O.M. Lukyanova of the NAMS of Ukraine” (Kyiv, Ukraine), and other medical
universities and academies of the country it was proved that only in the last
22 years in Ukraine the child morbidity increased by 36%, the prevalence -
by 41%, and CSD - by 116.3% [6, 71.

The assessment of radiation risk in children living in contaminated
territories revealed that 92.8% of radiation effects could be related to thyroid
gland irradiation capacity; 4.8% - to external gamma irradiation; 2.3% - to
internal radiation due to 137Cs and 0.1% - due to 90Sr [2, 3]. Thus, in our
study back in 1998, it was found that the total contribution of these factors
to the development of secondary cardiomyopathy in children evacuated
from Pripyat was 15.46%.

In the study of Professor Y.I. Bandazhevsky (Belarus) and G.V. Beketova
(Ukraine) it was shown that the accumulation of one of the major gamma-
ray emitters, Cz-137 radionuclide, in myocardial tissue, which is competing
and replacing potassium, leads to the effect of “energy starvation” in
cardiomyocytes [9].

B PURPOSE OF THE STUDY

Comparative assessment of the incidence and prevalence of circulatory
system diseases in children living in territories with radiological control (TRC)
after the Chernobyl disaster and in unpolluted areas over the past 24 years

«Kappgunonorusa s benapycn», 2020, Tom 12, N2 2

171



CpaBHUTENbHbIN aHaNN3 4acToTbl CEPAEUHO-COCYAUCTbIX 3ab0NeBaHuil y fieTel, MPOoXKMBaIOLLMX
B palioHax, NoCTpafaBLLKX OT YepHOObINBbCKOM KaTacTpodbl, v APYrUX SKONOMMYECKH HebnaronpuaTHbIX
pernoHax YKpauHbl (pe3ynbtaTbl 24-n1eTHero MOHUTOPYIHTa)

172

in order to identify changes in their health status and to verify appropriate
preventive measures.

B MATERIALS AND METHODS

Methods of statistical evaluation and epidemiological analysis were
used, based on the materials of the Center of Medical Statistics of the
Ministry of Health of Ukraine for the last 24 years. The incidence and
prevalence of circulatory system diseases in children living in 9 regions of
Ukraine (Vinnytsia, Volyn, lvano-Frankivsk, Kyiv, Rivne, Sumy, Chernihiv, and
Cherkasy, which were determined as radio-ecologically controlled territories,
according to the legislation of Ukraine) were evaluated and compared to
radiologically uncontaminated areas.

B RESULTS AND DISCUSSION

In the past 24 years, the incidence of CSD among Ukrainian children
increased by 65.6%, both inside and outside the areas of radioecological
control (Table 1). At the same time, the prevalence of the circulatory system
diseases (CSD) in children during this period increased by 116.3%. It should
be noted that the rate of increase in the incidence of CSD exceeded 2.17
times the overall morbidity rate of children in Ukraine. Furthermore, despite
the fact that in the overall structure of the child morbidity in Ukraine,
circulatory system diseases make up only 2.01%, in the last 24 years, CSD has
been ranked 5th among other childhood diseases in growth rate and 3rd in
prevalence.

This is primarily due to the increase in the detection of non-rheumatic
heart lesions in children, namely vegetative dysfunctions, primary and
secondary cardiomyopathies, non-rheumatic valve lesions (6.93 per 1000
children), arrhythmias, essential hypertension (0.36 per 100 children). At the
same time, the incidence of acute rheumatic fever and chronic rheumatic
disease has decreased to a minimum over the years, namely 1 case per 100
000 children.

Child mortality from CSD in 2017 was 0.14 per 10,000 children. The
highest rates of child mortality due to circulatory diseases were observed
in the regions having radiological control territories that emerged from the
Chernobyl accident: Zhytomyr, Rivne, Chernihiv, lvano-Frankivsk, Vinnytsia,
Volyn, and Kiev regions. High levels of infant mortality from diseases of the
circulatory system in the Transcarpathian, Luhansk and Kirovograd regions
were isolated from unpolluted areas.

The main causes of death of children from CSD were: primary
cardiomyopathies, endocardial fibroelastosis, acute disorders of the cerebral
circulation, which are most often manifested in the form of hemorrhagic
and ischemic strokes against the background of abnormal development of
cerebral vessels, non-rheumatic carditis, malignant arrhythmias and other
causes.

Comparative analysis of the incidence rates of circulatory system
diseases in Ukrainian children residing in TRCs and other regions showed
thatin 2017 in 5 out of 9 regions with TRC it exceeded the national incidence
rate (Table). In Sumy, Kyiv, Chernihiv and Volyn regions, the corresponding
rates were slightly lower than the national rate. However, in 1994, the
incidence of CSD in children from the regions with TRC was higher than the
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Incidence of the circulatory system diseases in Ukrainian children in 1994 and 2017 in different regions,
ranked in decreasing order according to indices recorded in 1994 (data of the Health Statistics Center of
the Ministry of Health of Ukraine, 2017)

Child morbidity in 1994 * | Child morbidity in 2017 Rate of change of
Name Absolute Per 1000 Absolute Per1000 | theindices (in %)
numbers children numbers children from 1994 to 2017

Ukraine 46893.0 4.4 55458 7.29 +65.6%
Rivne reg.** 4885.0 16.7 3711.0 13.33 -20.2%
Zhytomyr reg.** 3220.0 10.2 2637.0 10.91 +08.01%
Chernihiv reg.* 2103.0 8.2 1096.0 6.66 -18.8%
Cherkasy reg.** 2353.0 7.8 2033.0 10.01 +28.3%
Sumy reg.** 1835.0 6.6 1227.0 7.07 +07.1%
Zakarpattia reg. 1819.0 5.6 1334.0 4.56 -18.6%
Volyn reg.** 1358.0 53 1159.0 4.84 -08.7%
Kirovohrad reg. 1330.0 53 759.0 4.45 -16.1%
Mykolaiv reg. 1526.0 5.1 2156.0 10.34 +101.9%
Vinnytsia reg.** 1874.0 5.0 2145.0 7.37 +47.4%
Zaporizhzhia reg. 2089.0 4.9 2265.0 7.69 +56.9%
Kyiv reg.** 1932.0 4.8 2189.0 6.66 +38.7%
Poltava reg. 1524.0 4.5 2306.0 9.83 +118.4%
Dnipropetrovsk reg. 3313.0 4.2 4631.0 8.05 +91.7%
Khmelnytskyi reg. 1216.0 3.9 1822.0 7.64 +95.6%
Kharkiv reg. 2273.0 3.8 6913.0 16.20 +326.3%
Chernivtsi reg. 758.0 3.5 1324.0 7.17 +104.9%
Ivano-Frankivsk reg.** | 1121.0 33 3242.0 11.62 +252.2%
Ternopil reg. 843.0 33 1641.0 8.22 +149.1%
Luhansk reg. 1681.0 29 1216.0 11.20 +286.2%
Kyiv city 1418.0 2.7 2545.0 4.84 +79.2%
Donetsk reg. 2538.0 25 2463.0 8.02 +220.8%
Odesa reg. 1224.0 23 2397.0 10.22 +344.3%
AR of Crimea* 1097.0 23 0 0 0
Lviv reg. 1262.0 2.1 1449.0 2.99 +42.3%
Sevastopol city* 146.0 1.8 0 0 0
Kherson reg. 251.0 0.9 798.0 4.03 +347.7%

Notes: * information is missing, ** territories with radioecological control.

analogous national incidence rate in 8 out of 9 cases. Moreover, in terms of

the incidence of CSD in children, Rivne, Zhytomyr, Chernihiv, Cherkasy and

Sumy regions occupied the first place in the country. And, in 1994, the top

ten regions with increased incidence rates of CSD included 7 regions with

TRC. Nowadays, Rivne, Cherkasy, lvano-Frankivsk and Vinnytsia admirative

districts remain leaders among all others.

In general, the highest incidence rates of CSD were observed in Kharkiv

(16.20 per 1 thousand child population), Rivne (13.33), Ivano-Frankivsk

(11.62), Lugansk (11.2), Zhytomyr (10.91), Mykolaiv (10.34), Cherkasy (10.11),

Poltava (9.83) regions. It should be noted that among the top-ten regions

with a highincidence of CSD in children, in 4 regions with TRC, these numbers

exceeded the national indices. In Sumy, Kyiv, Chernihiv and Volyn regions,
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with TRC, the incidence rate of CSD in children was lower than the national
incidence rate. The leaders in the incidence of circulatory system diseases in
children were also Kharkiv, Lugansk and Mykolaiv regions, which are large
agro-industrial regions and, accordingly, had polluted environment.

It is significant that the morbidity rates in children from Ivano-Frankivsk,
Zhytomyr and Cherkasy regions exceed those of children from Luhansk,
Mykolaiv, Poltava, Dnipropetrovsk, Donetsk and Zaporizhzhia regions,
which always had polluted environment.

The main environmental problems of recent years are an excessive
technogenic load on natural systems, the formation, and accumulation
of industrial and household waste, large areas of destroyed lands and
significant pollution of air and water basins as well as soils (more than 20%
of the total volume in Ukraine). All these in the complex cannot but affect
the functional activity of the cardiovascular system in children from the
aforementioned regions, resulting in the highest incidence rates of CSD in
the country together with radio-ecologically controlled areas due to the
Chernobyl disaster.

According to the Health Statistics Center of the Ministry of Health of
Ukraine (2017), the incidence of CSD in 2017 was 55 458 new cases or 7.29
per 1 thousand children. At the same time, more than 2.2 thousand cases of
CSD were registered in children of the first year of life. The prevalence of CSD
among children of 0-17 years in 2017 amounted to 247.9 thousand cases or
in other words 32.56 per 10 thousand children.

According to the State Register of Ukraine, in 2017, there were 369 896
children born to persons who were victims of the Chornobyl accident and to
participants of its liquidation. Among the child population that was directly
or indirectly affected by the accident, the percentage of children that were
recognized as sick was 74.7%. The lowest percentage of healthy children in
this category was observed in Chernihiv and Rivne regions. In 2017, 4050
of such children got sick with circulatory system diseases for the first time,
and the relative incidence rate per 1,000 children was estimated as 10.91
(in 2015, 11.54), which exceeded both the national rate and similar rates in
children permanently residing in regions with TRC.

The prevalence of CSD in registered children was 64.88 (in 2015 - 60.51)
per 1,000 children or 24,000 reported cases, which was almost double as
compared to the overall national rate and revealed a need to consider
parental exposure as a risk factor for the development of cardiovascular
pathology in their offspring.

As can be seen from Figure in 2017, the incidence rates of circulatory
system diseases among children from the regions with TRC exceeded the
corresponding national incidence rate by 30.8% and incidence rates of CSD
in children from other regions - by 47.9%.

Approximately the same was the dynamics of the incidence of nervous
system disorders in children, which were closely related to the heart and
cardiocerebrovascular system disorders, and to this day were considered
radioresistant. The highest morbidity rates were observed in children from
the regions with TRC, which exceeded national indices among the child
population and were attributed to the diseases of the endocrine system
and blood, digestive organs and neoplasms, thus, indicating their high
dependence on the complex influence of ecotoxic factors.

"Cardiology in Belarus', 2020, volume 12, N 2



Hayqule I'Iy6J'IVIKaL|,I/IVI. OpVII'VIHaHbeIe nccnenoBsaHMA

15
10 linear (1994)
5
0 . ’ - - -
Regions with TRK Ukraine Regions without TRK
1994 7.34 4.4 3.89
1999 9.61 7.15 6.35
2001 10.85 7.68 6.48
= 2006 12.07 9.37 8.33
m 2011 13.27 11.12 10.29
m 2017 9.54 7.29 6.45

Comparative dynamics of changes in the incidence of cardiocirculatory diseases of pediatric population
from 1994 to 2017 in regions with territories of radioecological control (TRC) and without TRC per 1000
children

High variations between in the incidence rates of the circulatory system
diseases in children from regions with TRC as compared to other areas were
observed in 1994, they were higher (by 88.7%) as compared to other regions
and to corresponding national incidence rate (by 66.8%) during the same
time period.

That is, in the last 24 years the difference between child morbidity in the
regions with the TRC and other regions decreased by 40.8%, and by 36.0% as
compared to the corresponding indices nationwide.

It is important to mention that in the last 24 years there was a general
trend that the incidence of CSD in children from the regions with TRC has
always exceeded the relevant indices nationwide and incidence rates in
other regions (Figure).

In general, in the last 24 years, the increase of the incidence rate of
circulatory system diseases in children from the regions with TRC was 29.9%,
and was lower than in non-TRC regions (65.8%), and nationwide (65.6%)
(Figure).

It is noteworthy that the rates of CSD in children from other areas are
rapidly approaching the incidence rates among children in areas with TRC.
It should be noted as well that the determined dynamics correspond to
the increasing ecotoxic pressure of the environment on the child organism
across the country. This dangerous trend will likely continue in the future.

At present, there is an increase in the incidence of neoplasms and
respiratory diseases among the pediatric population, and mainly among
children from the TRC regions. The highest incidence rates of CSD in children
from all the studied territories, as can be seen from Figure, was observed
in 2011, however, in the regions with TRC, the incidence rates of CSD in
children still remain high, and exceed the corresponding indices nationwide
and in other regions.

Apparently, there is a clear time-dependent negative shift in the
environment in the regions with TRC and other regions of Ukraine with
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an increase in the incidence of CSD among the child population, while a
certain convergence of these indicators among children from different
regions can be also detected. This data indicate the accumulation of chronic
pathology in Ukrainian children on the background of complex negative
impact of radiation on the child’s organism, together with other factors of a
polluted environment, such as heavy metals (primarily cadmium and lead),
electromagnetic radiation, pesticides, hydrogen sulfide, carbon dioxide,
nitrogen dioxide, etc.

This issue requires the attention of health professionals and the
continued long-term monitoring of the health of children living in a polluted
environment, in order to develop the necessary therapeutic and diagnostic
and preventive measures to strengthen the child’s organism to counteract
the adverse effects of 1986.

B CONCLUSIONS

1. The incidence of circulatory system diseases in Ukrainian children has
increased by 65.6% over the last 24 years, particularly in the areas with
radiological control.

2. The incidence of diseases of the circulatory system in children from
regions without territories of radiological control amounted to
+65.8% and more than doubled the growth rate in the regions having
radiological control territories of the regions, amounting to 29.9%. This
indicates that the disease incidence of circulatory system in children in
Ukraine is affected by a number of socio-economic and other adverse
factors, especially environmental ones. After all, the largest increase was
observed in the regions of the country, which have strong industrial and
agro-industrial potential and have polluted the environment due to the
large amount of xenobiotics emissions into the environment.

3. Comprehensive analysis of the health status of children of 9 regions with
radioecological control, showed a high incidence of circulatory system
diseases (non-rheumatic heart lesions, vegetative dysfunctions, essential
hypertension, and chronic rheumatic diseases) which maintained over
the last 24 years. These indices exceed the corresponding numbers
nationwide by 30.8% and by 47.98% the incidence rates of CSD in the
pediatric population from unpolluted areas.

4. In children born to persons affected by the Chernobyl accident and
participantsin the elimination of its consequences, data on the incidence
and prevalence of circulatory system diseases exceed the corresponding
indices among children of the country, regardless of the place of
residence, which indicates the need to consider parental exposure as a
risk factor for cardiovascular pathology in their offspring.

5. In contrast to previous ideas, the cardiovascular system of children living
in the territories contaminated by the Chernobyl disaster appeared to be
susceptible to the complex and prolonged negative effects of ecotoxic
environmental factors, including radiation. In our opinion, this fact
should be taken into account in the development and implementation
of therapeutic and preventive measures.
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