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3AXBOPIOBAHICTDH HA XBOPObBU CUCTEMUA KPOBOOBITY Y
MEIIKAHIIIB PAIIOAKTUBHO 3ABPYJIHEHUX TEPUTOPIMN.
AHAJII3 BININBY XPOHIYHOTI'O IOHI3YIOYOI'O
OITPOMIHEHHA B MAJIUX J103AX

MeTa: BM3HaueHHsA nicnsaBapiitHuUX piBHIB 3aXBOPIOBAHOCTI Ha XBOPOOM CMCTEMM KPOBOOGiry y MeWKaHLiB paaioak-
TUBHO 3a0pyaHeHNX TepuTopii BikoM fo 60 pokiB Ha Aaty aBapii Ha YAEC, aHani3 BNInMBY XpOHiYHOTO i0Hi3yl040ro
ONPOMiHEHHS B MannX Ao3ax.
Marepianu i meToau gocnigKeHsb. [lpoBeaeHo enifemMioNnoriyHe JOCAiAXKEHHS Ta aHani3 3aXBOPIOBAHOCTI Ha XBOPO-
6u cuctemu KpoBOOGiry MelwKaHLiB pafioakTMBHO 3abpyaHeHux Teputopiit (P3T). Koropty mocnimkyBaHux cknanu
MewkaHui P3Ty Biyi go 60 pokis (98 902 ocobu) Ha aaty aBapii Ha YAEC. [laHi wopiyHnx gucnaHcepusauii noctpax-
Janux 3a 1988-2016 pp. otpumaHi 3 lepxasHoro peectpy YkpaiHu (LPY). BuasneHHs MoxnnBoi 3aneXHOCTi pO3BUT-
Ky XBOp0O c1CTeMM KpOBOOGiry Bif BNAMBY i0Hi3y04Oro ONPOMiHEHHS NPOBOAMNOCSA B fiana3oHi iHAMBIAYaNnbHUX Cy-
MapHux edekTMBHUX [03 Bif 13 no 40 M3B i Ginblue, HaKONUYEHMX 3a 26 pokis nicns aBapii Ha YAEC. KoHTponbHY rpy-
ny cknaganu ocobu 3 40300 ONPOMiHeHHA MeHWwe 13 M3B. CTaTUCTUYHMIT aHANi3 AaHUX BUKOHAHUN 3 BUKOPUCTAHHAM
nporpamHux naketis «Microsoft Office Excel — 2013».
Pe3synbratu. 3a Bech nepiod AocnigxeHHs Bneplle BuaBneHo 20 552 BUNaaKu 3axBOplOBaHb CUCTeMU KpoBoobiry (ID
Ha 10° niof.-pokiB cTaHOBUTL 15,66 + 0,11), y ToMy yucni y yonosikiB — 7 211 Bunagkis (12,32 + 0,14), y XiHOK —
13 341 (18,35 + 0,16). BuzHaueHo, Wo cepep xBopob cuctemu KpoBoobiry y mewkaHuis P3T Haiibinblwe BUNAAKiB 3ax-
BOPIOBAHOCTI Ha illeMiyHy XBOpoOy ceplisi, XBOPOOMU, L0 XapaKTEpPU3YIOTbCA MifBULEHUM KPOB'AHUM TUCKOM Ta iHLWI
XBOpOOYM cepus. BcTaHOBNEHO 3B'A30K PO3BUTKY OKPEMUX 3aXBOPIOBAHb CUCTEMU KPOBOOOBIry 3 BEIMYMHAMMU HAKOMM-
yeHux 3a 1986-2012 pp. iHAMBIAYaNnbHUX CyMapHUX ePeKTUBHMX [03 10HI3YIHOT0 ONPOMiHEHHA Y YONOBIKiB 1 XKiHOK
y mianasoHi fo3 Big 13 no 40 m38 i Ginbuie.
BucHOBKM. Ha OCHOBi KOrOpTHUX enifieMionoriyHmx focnijKeHb BUBYEHA ANHAMIKA PiBHIB 3aXBOPIOBAHOCTI HA XBO-
pobu cuctemn kpoBoobiry y mewkaHuis P3T Bikom 0-60 pokiB Ha aaty aBapii Ha YAEC 3a nepiof cnoctepexeHHs
BNPOAOBX 1988-2016 pp. 3aBuLeHi piBHi cepueBoO-CyAMHHUX i LLepeOpoBaCKYNAPHUX XBOPOO BCTAHOBNEH] B nepLyi
ABaHafUATb NicnsaBapinHMX POKiB, 0CO6MBO B MepwWi WicTb POKiB. BULLi NOKA3HUKM 3aXBOPIOBAHOCTI HA XBOPOOM
CUCTEMM KPOBOOOiTy BU3HAYEHO Y KiHOK, HiX Y 40NOBiKiB. PO3BUTOK OKpPEMUX 3aXBOPIOBAHb CUCTEMU KPOBOODLIry ik
y YONOBIKiB, TaK 1y XiHOK y NeBHUI Nepiof NoB's3aHuMii 3 BRAMYMHOI HAKOMMYEHOT 33 JOBrOCTPOKOBUI nepiof A03u
10Hi3yl040ro onpoMiHeHHs Bif pagioHyknigis “Cs, *’Cs.
KniouoBi cnoBa: aBapis Ha YAEC, mewkaHui paaioakTMBHO 3abpyaHEHUX TepUTOPiil, XBOPOOU cMCTEMU KPOBOOGiry,
eeKTn Manux 103, XpoHiuHe i0Hi3ytoYe ONPOMiHEeHHS.
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MORBIDITY OF THE CIRCULATORY SYSTEM DISEASES

OF RESIDENTS FROM RADIOACTIVELY CONTAMINATED AREAS.
ANALYSIS OF THE EFFECT OF CHRONIC LOW-DOSE IONIZING
RADIATION

Objective: to study post-accident levels of illnesses system diseases of residents from radioactively contaminated
areas aged 0-60 years on the date of the Chornobyl accident, and to analyze the effect of chronic low-dose ionizing
radiation.
Materials and methods. Epidemiological research and analysis of morbidity of circulatory system diseases of resi-
dents of radioactively contaminated areas (RCA) has been carried out. The individuals who were studied included
RCA residents aged 0-60 (98, 902 persons) on the date of the Chornobyl accident. The data of the victims' annual
medical examinations during 1988-2016 were received from the State Register of Ukraine (SRU). Detection of the
possible dependence of the development of circulatory system diseases on the effects of ionizing radiation was car-
ried out in the range of individual total effective doses ranging from 13-40 mSv and more as accumulated over
26 years after the Chornobyl accident. The control group consisted of individuals with a radiation dose of <13 mSv.
The statistical analysis of data was performed using the Microsoft Office Excel 2013 software packages.
Results. For the entire period of the study, 20,552 cases of circulatory system diseases were detected for the first
time (ID at 10° person-years is 15.66 + 0.11), incl. men, respectively, 7,211 cases (12.32 + 0.14), women — 13,341
cases (18.35 + 0.16). It has been determined that among the circulatory system diseases of RZT residents there is
the most express display of ischemic heart disease, a disease characterized by high blood pressure, including other
heart diseases. The dependence of the levels of morbidity on the diseases of the circulatory system on the sex of
victims was established. A connection has been established between the development of certain circulatory system
diseases and the amounts of individual total effective doses of ionizing radiation accumulated over the period of
1986-2012. Individual total effective doses of ionizing radiation in men and women in the range of doses of
13-40 mSv or more.
Conclusions. On the basis of cohort epidemiological studies, there was studied the dynamics of levels of circulato-
ry system diseases among the RCT residents aged 0-60 years on the date of the Chornobyl accident during the obser-
vation period of 1988-2016. The overstated levels of cardiovascular and cerebrovascular diseases were established
in the first twelve post-accident years, especially in the first six years. The highest morbidity rates for circulatory
system diseases were identified in women over men. The development of certain circulatory system diseases, both
in men and women, in a certain period is associated with the amount of dose of ionizing radiation from radionu-
clides **“Cs, *'Cs.
Key words: accident at the Chornobyl NPP, inhabitants of radioactive contaminated territories (RZT) up to 60 years
at the date of the Chornobyl accident, illness of the circulatory system, effects of small doses of chronic ionizing
radiation.
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BCTVYII INTRODUCTION

Eninemionoriuni mocnimxeHHs 3a poku Imicis aBapii  Epidemiological studies in the years after the
Ha YAEC cBiguaTh Npo HeraTWBHi 3MiHM cTaHy 310-  Chornobyl accident have shown a negative change in
pOB’s MElIKaHIIiB padioaKTUBHO 3a0pyaHeHUX Tepu-  health due to mainly non-tumor morbidity, disability
topiit (P3T) [1—4], mo obymoBieHO B ocHoBHOMY and mortality of inhabitants of radioactively contam-
HETMyXJMHHOIO 3aXBOpIOBaHicTIO, iHBanigHicTio Ta  inated areas (RCA) [1—4]. In previous scientific stud-
CMEpTHICTIO. Y MoIepeaHix HayKOBUX AOCHTIIKEeHHSIX  ies, thirty years after the Chornobyl accident, it has
3a TpUALLThL pokKiB micis aBapii Ha HAEC Oyno Bcta-  been shown that some smallpox non-tumor diseases
HOBJICHO, 110 AedKi HEMyXJIWHHI XBopoOu mmig Bmm-  become widespread among the victims due to low
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BOM MaJIUX J03 HaOyBalOThb IIMPOKOTO PO3MOBCIOM-
KEHHS cepel MmocTtpaxiaanux [5—6]. 3HayHy pojb y
PO3BUTKY HEIIYXJIMHHUX 3aXBOPIOBAaHb BilirparoTh Ta-
KOX i HepafdialiliHi YNUHHUKM, a caMe CTaTh i BiK 0cCi0
Ha nary aBapii Ha YAEC [7—9]. OcobiuBy yBary npu-
BEpTaE CTPIMKE 3POCTAaHHSI XBOPOO CHCTEMHU KpPOBO-
00iry B CTPYKTYpi HEMYXJMHHOI 3aXBOPIOBAHOCTI ce-
pen memkaHiiB P3T 3i 30iblIeHHSIM iX BiKy 32 pOKH
crioctepexxeHHs. Tak, y 18—39-piunux ta 40—60-piu-
Hux Ha gaty aBapii Ha HAEC mnopiBHSIHO 3 ocobaMu
BikoM g0 18 pokiB Ha maty aBapii Ha HAEC kapmio-
JIOTiYHa TaToJoris 3pociia Ha 8,13 ta 25,27 %, Binno-
BigHo [10—13].

EnigeMionoriyHi mOCHiIXXeHHS 1IOAO0 BCTAHOBJICHHS
3aKOHOMipHOCTE PO3BUTKY OCHOBHUX HEIyXJIMHHUX
3aXBOPIOBAHb CUCTEMU KpoBOoOiry B MemkaniiiB P3T y
Bl 10 60 pokiB Ha maty aBapii Ha YAEC 3ayexHo Bifg
Jliara3oHiB PeKOHCTPYIOBAHUX iHIWBIAYaIbHUX CyMap-
HUX e(heKTUBHUX 103, HAKOIMMYCHUX BHACIIZOK XpO-
HIYHOTO ONpPOMiHEHHS B MajMuX A03aX, NPaKTUYHO
BincyTHi. BU3HaueHHS CTyIIeHsI PO3BUTKY XBOPOO CUCTe-
MU KpOBOOOIry 3ajiexkHO Bin cTaTi y MemukaHuiB P3T
BikoMm 0—60 pokiB Ha gaty aBapii Ha YAEC, nos'a3anux
3 XpOHIYHUM iOHI3yIOUMM OIPOMIHEHHSIM Yy MaJuX JI0-
3ax, OyJ0 MpeIMeToM MpPOBEAeHUX AOCTiIKeHb. JlaHe
MOBiIOMJIEHHS — Pe3yJbTaTy eMigeMioNOoTiYHUX TOCiI-
JKeHb, BUKOHAHUX y 1988—2016 pp., 31 BCTAHOBICHHS
3aKOHOMipHOCTE PO3BUTKY OCHOBHHUX HEMYXJIMHHUX
3aXBOPIOBaHb CHUCTEMHU KpoOBOOOIry memkaHuiB P3T
BikoM 10 60 pokiB Ha narty aBapii Ha YAEC.

META JOCII/IZKEHHA

BusHaueHHs micasiaBapiiiHMX piBHIB 3aXBOPIOBAHOCTI
Ha XBOpOOU CUCTEMM KPOBOOOITY B MEILLIKAHIIIB paaioak-
TUBHO 3a0pyIHEHUX TEPUTOPIii BiKoM 10 60 pokiB Ha 1a-
Ty aBapii Ha YAEC, aHaJi3 BIJIMBY XpOHIYHOTO i0Hi3y10-
YOro OMPOMiHEHHS B MaJIMX J03aX.

MATEPIAJIN 1 METOJIA

st enigeMioNoTiYyHOTO NOCTiIXKeHHS HEMyXJIMHHOI 3a-
xBoptloBaHocTi MemkaHliB P3T y micnsiaBapilinHoMy Tie-
pioni (3a 1988—2016 pp.) cpopmoBaro Koropty 3 98 902
0ci0 i3 HaceJieHUX MyHKTiB 2ZKutoMupcbkoi, KruiBChbKOi,
YepHiriscbkoi, PiBHeHCbKOI obOnacTeit, BiIIlOBiZHO,
Ospyubkoro, IBankiBchkoro, Ko3zenempbkoro, Po-
KUTHIBCbKOTO pailoHiB. IHAMBiAYyaJIbHi 103U 30BHIillIHb-
Oro Ta BHYTPIIIHHOTO i0OHiI3YIOUOro OIPOMiHEHHS Bil
panmionykiinis ("*'Cs, '**Cs, *’Sr) 3a 1986—2012 pp. peko-
HCTPYIOBaJM CIHELiaJicTM Bigaiay ag03uMeTpil i
paniauiitHoi ririenu HHIIPM Ykpainu nig KepiBHULT-
BoM mipodecopa I. A. Jlixtapposa [14]. [ToBHMIT ckman

doses [5—6]. Non-radiation factors also play a signifi-
cant role in the development of non-tumor diseases,
namely, the persons’ gender and age on the date of the
Chornobyl accident [7—9]. It should be noted that of
particular focus is the rapid growth of the circulatory
system diseases in the structure of non-tumor mor-
bidity among RCA residents that correlates with an
increase in their age during the years of observation.
Thus, in 18—39 years old and 40—60 years old at the
date of the Chornobyl accident, compared to indivi-
duals under the age of 18 years at the date of the
Chornobyl accident, cardiological pathology
increased by 8.13% and 25.27% [10—13].

There are practically absent epidemiological stu-
dies on the establishment of regularities of develop-
ment of the main non-tumor circulatory system di-
seases of RCA residents under the age of 60 on the
date of the Chornobyl accident, subject to the ranges
of reconstructed individual total effective doses accu-
mulated as a result of chronic radiation exposure in
low doses. The undertaken research focused on the
extent to which the development of circulatory sys-
tem diseases of RCA residents aged 0—60 years on the
date of the Chornobyl accident was associated with
chronic low-dose ionizing radiation subject to the
gender. This message is the result of epidemiological
studies performed in 2013—2016 on establishing the
regularities of the development of major non-tumor
circulatory system diseases of RCA residents under
the age of 60 on the date of the Chornobyl accident.

OBJECTIVE

To determine post-accident levels of circulatory
system diseases among RCA residents aged under
60 years on the date of the Chornobyl accident, to
study the effect of chronic low-dose ionizing radi-
ation.

MATERIALS AND METHODS

For the epidemiological study of non-tumor mor-
bidity of RCA residents in the post-accident peri-
od (1988—2016), there was formed a cohort of
98,902 people from settlements of Zhytomyr, Kyiv,
Chernihiv, Rivne oblasts, respectively, Ovruch,
Ivankivsky, Kozeletsky, Rokitnivsky districts.
Individual doses of external and internal ionizing
radiation from radionuclides ("’Cs, 3*Cs, *Sr)
during the period of 1986—2012 were reconstruct-
ed by specialists of the Department of Dosimetry
and Radiation Hygiene of the NRCRM of
Ukraine under the direction of Professor 1. A.
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KOTOPTH IOCJIIKYBaHUX i3 3a3HAYEHUMU BEJTUYMHAMU
HAKOIMMYEHO1 iHAMBiAyadbHOI CyMapHOl e(eKTUBHOIL
JI031 XpPOHIYHOI'O i0Hi3yI0UOTO ONPOMIiHEHHSI HaJlaHO B
Tabi. 1.

s aHamizy Ta BM3HAYE€HHSI MOXJIWBOTO BILJIUBY
XPOHIYHOI'O iOHi3yl0UOro OMNPOMiHEHHSI B MaJIMX J03aX
Ha PO3BUTOK XBOPOO CUCTEMU KPOBOOOITY y MellIKaHIIiB
P3T Bikom 0—60 pokiB Ha maty aBapii Ha YAEC (3araib-
Ha KoropTa) Oyaud TPUAHSATI YOTUPU iHTEpBaIU 1103
(Tabum. 2).

Ta6nauusa 1

Likhtarev [14]. The full composition of the cohort
with the indicated amounts of the accumulatedin-
dividual total effective dose of chronic ionizing
radiation is given in Table 1.

Four dosing intervals were taken for the analysis
and determination of the possible effect of chron-
ic low-dosed ionizing radiation on the develop-
ment of circulatory system diseases of the RCA
residents aged 0—60 years on the date of the
Chornobyl accident (general cohort) (Table 2).

YucenbHuii posnopin Koroptu mewkaHuiB P3T 3a BiKOM i go3aMu XpoOHiYHOro ioHi3yO4YOro onpoMiHeHHs,

HakKonu4yeHnmu ynpoposx 1986-2012 pp.
Table 1

Numerical distribution of the cohort of RCA residents by age and dose of chronic ionizing radiation accumu-
lated over the period of 1986-2012

Bik Ha paTy aBapiiHa  YucenbHiCTb MELIKaHLiB BipcotkoBe CepepHs Hakonu4yeHa cyMapHa epeKTMBHA
YAEC (26.04.1986 p.), P3T, a6c¢. uucno CMiBBiAHOLIEHHS [03a onpomiHeHHs 3a 1986—2012 pp.,
POKM 3a Bikom, % m3B (M+5)

Age on the date of the Number of RCA residents,
Chornobyl accident total number
(26.04.1986)

Ratio by age, % Average accumulated total effective dose
of radiation for the period of

1986—2012., mSv (M=5)

Jlo / under 18 33713 34,08 14,31 + 8,69

18-39 34 818 35,20 19,06 + 12,20

40-60 30 371 30,72 18,48 + 13,36

0-60 98 902 100 16,86 + 11,61
Ta6nuusa 2

CepepHi iHAMBigYyanbHi cymapHi e)eKTUBHI f03M ONpOMiHEHHA MeLKaHLiB pafioaKTUBHO 3a6pyAHEHUX Tepu-

Topin, HakonuyeHi ynpopoBx 1986-2012 pp., 3 ypaxyBaHHAM BiKy Ha paty aBapii Ha YAEC (M = J).

Table 2

Average individual total effective radiation dose of RCA residents accumulated during 1986-2012, subject to

the age on the date of the Chornobyl accident (M+3)

IHTepBan iHAMBIAYyaNnbHUX CyMapHUX
edexTuBHUX f03, M3B

Bik Ha party aBapii Ha YAEC, poku

Age on the date of the Chornobyl accident, years

Range of individual total effective doses

accumulated during 1986—2012, mSv Ao / under 18 18-39 40-60 0-60
0<13 8,16 £ 3,34 7,39 + 3,55 7,40 + 3,40 7,72 + 3,44
13< 26 17,71 + 3,56 17,82 + 3,50 18,71 £ 3,43 18,04 + 3,53
26 < 40 31,43 £ 3,62 31,74 £ 410 31,86 £4,25 31,71 £ 4,05
240 44,99 + 4,27 48,36 + 6,62 49,35 + 7,24 4828 + 4,83

EnigemMionoriyHuii aHaji3 po3BUTKY XBOPOO CUCTEMU
KpOBOOOITY NpPOBOAMBCS B CTAaTeBUX CYOKOroprax 3a
N'ITUPIYHUMU TIepiogaMM criocTepexXeHHs: 1988—1992,
1993—-1997, 1998—-2002, 2003—2007, 2008—2012 Ta
2013—2016 pp.

s mecCKpUNTUBHOIO aHajli3y 4acTOTH 3aXBOPIOBAaHb
CUCTEMM KPOBOOOIry BU3HAYAJIM PiBHI 3aXBOPIOBAHOCTI —
Incidence dencity (ID nHa 10° mtom.-pokiB), TOXUOKY (m).

An epidemiological analysis of the development
of circulatory system diseases was conducted in the
gender subcohorts by five-year observations:
1988—1992, 1993—1997, 1998—2002, 2003—2007,
2008—2012 and 2013-2016.

For the descriptive analysis of circulatory disease
frequency the incidence of dencity (ID per 10°
person-years), the error (m) were determined. The

(1) 110
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O1iHKa 1OCTOBIPHOI Pi3HUIL TOKAa3HUKIB BU3HAYaIacs 3a
kpurtepieM Ct’roneHTa (f).

Jlist BUSIBJIEHHSI BILIMBY HaKOIMWYEHUX iHIUBimyasib-
HUX CyMapHUX e(eKTUBHUX J03 Ha PO3BUTOK 3aXBOPIO-
BaHb po3paxoByBajiu BitHocHu pu3uk (RR) i iioro 95 %
noBipumii intepsan (CI) [15—16]. I1ig yac BU3HAYEeHHS
3aJIeKHUX Bill 1031 e(PEeKTiB Y PO3BUTKY XBOPOO CUCTEMU
KpOBOOOITYy BUKOPUCTOBYBAJIM BHYTPIllIHili KOHTPOJIb -
CyOKOTOpTy 3 HAaKOIMYEHOIO J03010 iOHi3ylH0uoro orl-
pomiHeHHs B aiana3oHi Big 0 go 13 mM3B. CTaTUCTUUHUN
aHali3 JaHUX BUKOHAHMI 3 BUKOPMCTAaHHSM IIpOrpam-
Hux nakeTiB «Microsoft Office Excel — 2013».

PE3VIJIBTATU
EninemMionoriude mocmimkKeHHS CTaHY 3I0pOB’S MeIll-
kanuiB P3T Bikom 0—60 pokiB Ha maty aBapii Ha YAEC
JIaJIo 3MOTY BCTAaHOBUTH, 1110 3a 1988—2016 pp. Brepiie
BusBaeHO 20 552 BUNaaKy 3aXBOPIOBaHb CUCTEMU KPO-
BooGiry (ID Ha 10° iron.-pokiB ctaHoBuTH 15,66 £ 0,11),
y TOMY 4mcJli y 4osioBikiB — 7 211 Bumankis (12,32 =
0,14), y xiHok — 13 341 (18,35 + 0,16).

Cepen xBopoO cucteMu KpoBoobiry Memukaniis P3T
HalOiJIbllIa YacToTa 3apEECTPOBaHA 3a IPYIOI0 «illeMid-
Ha xBopoba cepiis» (Tabdma. 3).

Ta6nuusa 3

estimation of the reliable difference of indicators
was determined by the Student criterion (7).
Relative risk (RR) and its 95% confidence inter-
val (CI) were calculated for the detection of the
effect of accumulated individual total effective
doses on disecase development [15—16]. In the
determination of dose-dependent effects in the
development of circulatory system diseases, inter-
nal control-subcorporate with accumulated dose
of ionizing irradiation in the range 0 — 13 mSv was
used. Statistical data analysis is done using
Microsoft Office Excel 2013 software packages.

RESULTS
According to the study results in the RCA residents
aged 0—60 years on the date of the Chornobyl acci-
dent there were 20,552 cases of diseases of the cir-
culatory system were detected (ID/10° person-
years is 15.66 £ 0, 11) incl. men, respectively, 7,211
cases (12.32 +0.14), and women — 13,341 (18.35 =
0.15) for the first time revealed in 1988—2016.
Among the diseases of the circulatory system of
RCA residents, the highest frequency is registered
by the group of ischemic heart disease (Table 3).

PiBeHb 3aXBOPIOBAHOCTI HAa XBOPO6M cucteMu KpoBoobiry B MmewkaHyie P3T y eiui 0-60 pokiB Ha aaty aBapii
Ha YAEC BnpopoBx 1988-2016 pp. (ID Ha 10° nioa.-pokiB)

Table 3
The level of disease in the circulatory system diseases among RCA residents aged 0-60 years on the date

Chornobyl accident during 1988-2016 (ID/10° person years)

XBopo6u cuctemm kpoBooGiry 3a MKX-10 Wndp MKX-10 ID+m
Circulatory system diseases by the ICD —10 ICD Code—10 B
XBOpOOM, L0 XapaKTepu3yIoTLCS NiABULLEHMM KPOB'sHUM TuckoM / diseases characterized by high blood pressure 110.0-115.9 2,72 0,05
lwemiyHa xBopoba cepus / congestive heart disease 120.0-125.9 5,73 £0,07
IHwWi xBopoOu cepus / heart diseases: 130.0-152.8 2,73 +0,05
> XBOpo6u enpokapaa / endocardium diseases 134.0-139.8 0,08 £ 0,01
> Kapaiomionaria / cardiomyopathy 142.0-143.8 1,29 £ 0,03
Liepebposackynspri xgopobu / cerebrovascular diseases: 160.0-169.8 1,96 £ 0,04
> cybapaxHoifanbHuii kpoBoBuMB / subarachnoid hemorrhage 160.0-166.9 0,12 £ 0,01
> iHwWi uepebposackynsapHi xopobw / other cerebrovascular diseases 167.0-167.9 1,57 £ 0,04
> Hacnigku uepedposackynsapHux xBopob / consequences of cerebrovascular diseases 169.0-169.9 0,27 £ 0,02
XBopo6w apTepii, apTepion i kaninspis / arteries, arterioles and capillaries diseases [70.0-179.8 0,82 £ 0,03
XBopoOw BeH, NimdaTyHmx CyauH i By3niB / veins, lymph vessels and nodes diseases 180.0-189.9 1,38 £ 0,04

HactymnHi 3a 3HaueHHSIMM MOKAa3HUKA € TPYMU «iHIIIi
XBOPOOM ceplisd», «XBOpoOa, 110 XapaKTepU3YEThCS
MiABUIIEHUM KpPOB’STHUM THUCKOM», <«llepedpoBacKy-
JISIpHI XBOpoOu». BaxXJIMBO KOHCTaTyBaTW, IO CeEpe
xBopoO cepiisl MemkaHii P3T Haiibinbine cTpaxnaioTh
Ha Kapaiomiomnariio, ceped LiepeOpOBaCKYJISIPHUX XBO-
po0 — «iHIIIi LepeOpoBaCKyJISIpHi XBOpoOU» (B AaHY Ipy-
My BXOJSITh: po3lIapyBaHHSI MO3KOBMX apTepiit 6e3 po3-

The following indicators by value are the groups
of «heart disease», «a disease characterized by high
blood pressure», «cerebrovascular diseases». It is
important to note that cardiomyopathy the most-
frequentlyheart disease in residents, among cere-
brovascular diseases — «other cerebrovascular dis-
eases» (in this group include: stratification of cere-
bral arteries without rupture, aneurysm of the
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pUBY, aHeBpHU3Ma MO3KYy 0€3 pO3pHBY, liepeOpalbHUIA
aTepoCKJIepo3, TinepTeH3MBHA eHlledanonaris TOlO).

CriocTepiraerbcs 3aJIeXXHICTh PiBHIB 3aXBOPIOBAHOCTI
Ha XBOpPOOM CHCTeMHM KPOBOOOITY Bil cTaTi ImocTpaxkia-
Jux (Tads. 4). ¥ XiHOK IMOPIBHSIHO 3 YOJIOBiKAaMM J1OC-
TOBIpHO BUILi PiBHI 3aXBOPIOBaHb CUCTEMU KPOBOOOIry
3a rpynamu: «XBOpoOu, IO XapaKTEePpU3YIOThCS ITiIBU-
ILIEHUM KPOB’SIHUM TMCKOM», «illleMiuHa XBOpoba cep-
Lsl», «iHIIi XBOPOOU ceplisl», «LepedpOBaCKYISIPHI XBO-
podu», «XBOPOOM apTepiil, apTepion i KamiJisipiB», «XBO-
pobm BeH, JiM(MaTUYHNX CYIWH i BY3JiB». ¥ YOIOBIKiB
JIUIIe piBeHb HO30JI0TiYHOI (hOpMM «KapaiomioIarisi»
JOCTOBIPHO BUILIUI, HiXK Y XiHOK.

JuHamika piBHSI 3aXBOPIOBAHOCTI HA XBOPOOU CHUCTe-
MU KPOBOOOITrYy y YOJIOBIKiB 1 XKiHOK Ta y 3MilllaHiil KO-
ropti oci6 Bikom 0—60 pokiB Ha gaTy aBapii Ha YAEC 3a
MN'ITUPIYHUMU TIepioJaMM CIIOCTEpPEXKEHHsI HagaHa Ha
puc. 1.

Y auHaMili po3BUTKY XBOPOO CUCTEMU KPOBOOOITYy,
K y 3arajbHiii KOropTi, Tak i y 40JOBiKiB i XiHOK,
HalBUIIi piBHI Oyn1u B mepiox 1986—1992 pp. micas
aBapii Ha YAEC. lle moB's13aHO, Ha HAIIy IYMKY, 3
TaKUMU (PakTopaMu: CKpUHIHT-e(eKTOM; HaCTiaKa-
MU IICUXOEMOLifHOTO CTpecy; BILJIMBOM iOHi3yIOUOTro
ornpoMiHeHHs, Hacammepena ', Ha mUTOMONIOHY 3a-
Jlo3y. HaiiBuili piBHi 3aXBOpPIOBAHOCTI Ha XBOpoOuU
CUCTEMHU KpPOBOOOIry crocTepiraiucs i B Iepion
1993—-2002 pp., ToOTO Ha 7—16-My pokKax Iicis
aBapii. BaxxiuBo 3a3Ha4MTH, 110 y XiHOK IPOSIBU
3aXBOPIOBAaHb CUCTEMU KPOBOOOITYy HOCTOBipHO

Ta6nuusa 4

brain without rupture, cerebral atherosclerosis,
hypertensive encephalopathy, etc.).

There is a dependence of the levels of circulato-
ry system diseases on the gender of the victims
(Table 4). Women, when compared to men, have
significantly higher levels of circulatory system dis-
eases by the groups: «high blood pressure»,
«ischemic heart disease», «heart disease», «cere-
brovascular diseases», «arterial diseases, arterioles
and capillaries», «veins, lymphatic vessels and
nodes diseases». Men have only accurately higher
level of nosological form of «cardiomyopathy»
than that of women.

Dynamics of the incidence of diseases of the cir-
culatory system among men and women and
among the mixed cohort of persons aged 0—60 on
the date of the Chornobyl accident in the five-year
monitoring period (Fig. 1).

As regards the dynamics of circulatory system dis-
eases, among the general cohort, both males and
females had the highest levels in the first 6 years
(until 1992) after the Chornobyl disaster. This is
due, in our opinion, to three factors: first, the
screening effect; secondly, the consequences of psy-
cho-emotional stress; thirdly, the effect of ionizing
radiation, primarily, "*'I on the thyroid gland is not
excluded. The highest levelsof sickness rate of circu-
latory system diseases were observed in the period of
1993—-2002, that is 7—16 years after the Accident. It
is important to note that among women, the display

PiBeHb 3aXBOpPIOBAHOCTI HA XBOPOOM cucTeMU KPoBOoOoGiry MmewkaHuyie P3T Bikom 0-60 pokie Ha aaty aBapii Ha
YAEC 3anexHo Bia cTati ynpoaosx 1988-2016 pp. (ID/10° nioa.-pokis)

Table 4

The level of circulatory system diseases of RCA residents aged 0-60 years on the date of the Chornobyl acci-

dent by gender during 1988-2016 (ID/10° person years)

XBopoGu cuctemu kpoBooOiry 3a MKX-10 Wudp MKX-10  Yonosiku XiHkn
Circulatory system diseases by the ICD —10 ICD Code—10 Men Women
XBOPOOM, L0 XapaKTEPU3YIOTLCS MiABULLEHIM KDOB'SHUM TUCKOM *
Disé)ases cuﬁarac{)erizeg byyhigh blocij plgssure P 10.0-15.9 2,25%0,06 312007
lwemiyHa xBopoba cepus / congestive heart disease 120.0-125.9 4,35+ 0,09 6,85 + 0,10*
IHwi xBopobu cepus, 3okpema / heart diseases, in particular: 130.0-152.8 2,44 £ 0,06 2,97 = 0,06*
> XBOpoOwu enpokapaa / endocardium diseases 134.0-139.8 0,06 £ 0,01 0,09 £ 0,01
> Kappiomionaria / cardiomyopathy 142.0-143.8 1,44 + 0,05* 1,19 0,04
LiepebpoBackynsipHi xBopobw / cerebrovascular diseases: 160.0-169.8 1,19+ 0,05 2,58 + 0,06*
> cybapaxHoifanbHuii kpoBoBuMB / subarachnoid hemorrhage 160.0-166.9 0,12 £ 0,02 0,12 + 0,01
> iHwWi uepebposackynsapHi xgopodu / other cerebrovascular diseases 167.0-167.9 0,88 + 0,04 2,12 £ 0,05*
> Hacnigku uepebposackynsapHux xsopob / consequences of cerebrovascular diseases 169.0-169.9 0,20 + 0,01 0,34 = 0,02*
XBopobw apTepii, apTepion i kaninspis / arteries, arterioles and capillaries diseases 170.0-179.8 0,69 + 0,03 0,94 + 0,04*
XBopoOw BeH, NiMdaTiHux cyauH i ByaniB / veins, lymph vessels and nodes diseases 180.0-189.9 1,24 + 0,05 1,50 + 0,05*

MpumiTka. * — #OCTOBIPHA PI3HMLIA MiX PIBHSIMY 3aXBOPIOBAHOCTI Y HONOBIKIB i XiHOK (p < 0,05).
Note. * — an accurate difference between males and females by the levels of morbidity.
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BUIIi, HiX y YOJIOBiKiB Malixe y Bcix m’satupiuynux  of circulatory system diseases are significantly high-
nepiojax. er than among men in almost all five-year periods.
PiBHI 3aXBOproOBaHOCTi Ha XBOpPOOW CUCTEMU KPOBO- The levels of sickness rate of circulatory system di-
o0iry y memkanuiB P3T Bikom 0—60 pokiB Ha mary  seases among RCA residents aged 0—60 years on the
aBapii Ha YAEC 3a iHTepBasiamy HakonnueHux iHauBi-  date of the Accident at intervals of individualaccumu-
IyaTbHUX cyMapHUX e(eKTUBHUX 03 ioHi3yrodyoro omn- lated total effective dose of ionizing radiation for the
poMiHeHHs 3a 1epiog 1986—2012 pp. Hagani Ha puc. 2. period of 1986—2012 are set out in Fig. 2. As regards
VYV zaranpHiil Koroprti gociigxyBaHuX (4oioBiKiB i  the general cohort examined (men and women), the
JKiHOK) MaKCHUMaJIbHi BEJTMUYMHU ITOKAa3HUKaA CIIOCTepira-  maximum amounts are observed in the interval of the
IOThCA B iHTepBali iHmMBigyaabHUX 103 MeHire 13 M3B,  accumulated individual doses of < 13 mSy, the mini-
MiHiMabHI — y miama3oHi 40 M3B i OinbIIIe. mal amounts — in the range of 40 mSv and more.
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PucyHoK 1. ilunamika piBHA 3aXBOPIOBAHOCTi Ha XBOPO6M cucTeMu KpoBoobiry y mewkaHuyis P3T Bikom 0-60
poKiB Ha aarty aBapii Ha YAEC 3a BU3HaYeHUMM YacOBMMU NicNAABaPiNHUMK NepiogaMm CNOCTEpPeXKeHHA BNpo-
posx 1988-2016 pp.

Figure 1. Dynamics of the level of sickness rate of the circulatory system among RCA residents aged 0-60
years on the date of the Chornobyl accident in accordance with the determined time post-accident observa-
tion periods during 1988-2016
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IHTepBanm iHguBigyanbHUX cymapHux epeKTMBHUX 403, M3B

Range of individual total effective doses, mSv

PucyHOK 2. 3aranbHi piBHi 3axBOpIOBaHOCTI HAa XBOPO6M cucTeMu KpoBoobiry y mewkanuis P3T Bikom 0-60
poKiB Ha paty aBapii 3a iHTepBanamu iHaMBiAYaNnbHNX CyMapHUX e)eKTUBHMX [03 10Hi3yI04Oro oNpoMiHeHHs,
HaKonu4eHux Bnponosx 1986-2012 pp.

Figure 2. General levels of sickness rate of circulatory system diseases among RCA residents aged 0-60 years
on the date of the Accident at intervals of individual total effective doses of ionizing radiation accumulated
during 1986-2012
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JnHamika piBHiB 3aXBOPIOBAHOCTi Ha XBOPOOU CUCTE-
MU KpoBooOiry MemukaHuiB P3T 3arajbHoi Koroptu
BikoMm 0—60 pokiB Ha gaty aBapii Ha YAEC 3a cratTio 3a
BU3HAYEHUMM YacOBUMU IIepioJaMu CIIOCTEPEXEHHS
BIpoaoBx 1988—2016 pp. 3a1eXHO Bif iHAMBIAYaTbHUX
cyMapHUX e(PeKTUBHUX J103 10Hi3yI0UOI'0 OMPOMiHEHHS
HagaHa Ha puc. 3. JInHamika 3aXBOPIOBAHOCTI Ha XBOPO-
0U crucTeMM KpoBooOiry y 4oJioBikiB i xiHOK P3T Bikom
0—60 pokiB Ha mary aBapii Ha YAEC 3a iHTepBanamu
IHAUBiAyaJTbHUX CyMapHUX €(peKTUBHUX 103 Y 3a3Haye-
HMX YaCOBUX Mepiogax Maiixke ogHakoBa. Y YOJOBIKiB i
JKiHOK piBHi 3aXBOPIOBAHOCTI 3a iHTepBajaMU 103 MEH-
e 13 M3B Ta Big 13 10 26 M3B y HaCTyMHUX Mepiogax
4yacy 3HUXKYBIMCS TMOPiBHSIHO 3 MEPIIUM IT’ITUPIYHUM
nepiogoM. 3a iHTepBagaMu 103 Big 26 1o 40 m3B Ta 40
M3B i OiJbllle CITIOCTEPIra€Thbcsl OCOOIUBICTh AMHAMIKHU
3aXBOPIOBaHb CUCTEMHU KPOBOOOITY, SIKa ITOJISITAE B TOMY,
1110 BigOyJa0cs 3poCTaHHS PiBHiB 3axBoproBaHb A0 2008

The dynamics of the levels of circulatory system
diseases among men and women of the general
cohort of RCA residents aged 0—60 years on the date
of the Chornobyl accident in certain observation
periods during 1988—2016, depending on the indi-
vidual total effective radiation dose is provided in Fig.
3. The dynamics of morbidity of circulatory system
diseases among men and women of RCA aged 0—60
years old on the date of the Chornobyl accident in the
intervals of individual total effective doses in the
specified time periods is almost the same. Among
males and females, the incidence rates at doses less
than < 13 mSv and 13 < 26 mSv in subsequent peri-
ods decreased compared with the first 5-year period.
At intervals of doses 26 — less than 40 mSv and 40
mSv and more there is a peculiarity of the dynamics
of diseases of the circulatory system, which consists
in the fact that there was an increase in the levels of
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PucyHoK 3. [luHamika piBHiB 3axBOplOBaHOCTi Ha xBopo6u cuctemu KpoBoobiry 3a 1988-2016 pp.
cnoctepexkeHHAa y MewkaHuyiB P3T Bikom 0-60 pokiB Ha pary aBapii YAEC 3a crarTio Ta iHTepBanamu
iHAMBiAYyanbHUX CymapHux epeKTMBHMUX [,03 iI0Hi3yI04Oro ONpoMiHeHHA, HaKonu4YeHux BNpoaoBx 1986-2012 pp.

Figure 3. Dynamics of the incidence rates of circulatory system diseases in 1988-2016 years of follow-up
observations of men and women of RCA residents aged 0-60 years on the date of the Chornobyl accident, at
intervals of individual total effective doses of ionizing radiation accumulated for 1986-2012
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poKy (BIpoaoBxK 7—21 poKiB ITic/Ist aBapii) y TOpiBHSHHI
3 MEPIIMM Ta HACTYITHUMMU MEPiOaMU CITOCTEPEKEHHS.
ITik 3pocTaHHs piBHS XBOpPOO 3a iHTepBayiaMu 103 Bij 26
1o 40 M3B npuriagae Ha 12—16-i1 poku Ticis aBapii, 3a
inTepBaiamMu 103 40 M3B i Oinbiie — Ha 7—12- poku
micJist aBapii.

Takym 4yrMHOM, MiABUILEHI PiBHI 3aXBOPIOBaHb y MEPiof
7—21 pokiB micis aBapii MOPiBHSAHO 3 iHITMMU YaCOBUMMU
MPOMIiXKKaMH B iHTepBaJiax 103 Bix 26 10 40 M3B Ta 40 M3B
i Oijblle CBiAYaTh MPO HASIBHICTb 3aJ€KHOCTI PO3BUTKY
XBOpOO crcTeMM KpoBoooiry y MmemkaHiB P3T Bim Benm-
YMH HaKOMMWYEHUX J03 iOHi3yI0UOTo OIPOMiHEHHS 3a pa-
XyHOK pamionykiiaiB ('*Cs, '’Cs).

YV 1aba. 5 HagaHi 3HAaYEHHS BiZHOCHUX PU3UKIB PO3-
BUTKY XBOPOO CHUCTEMM KPOBOOOIry y 4OJOBiKiB-Melll-
kanuiB P3T Bikom 0—60 pokiB Ha gaTy aBapii Ha YAEC.

VYV 4oJI0BiKiB PO3BUTOK XBOPOO CHUCTEMU KPOBOODIIY,
COPUYMHEHWI BIJIMBOM iOHi3yI0YOTO OMNPOMIiHEHHS B
iHTepBaiiB no3 Big 13 mo 26 mM3B Ta 40 M3B i Oiiblie,
BiIOYBCS y TPYIIi «XBOPOOMU, 1110 XapaKTepU3YIOTLCS TTiBU-
IIIEHUM KpOB’SSHUM THUCKOM». Ipyma «XBOpoOM BeEH,
JIiM(ATUYHUX CYIUH i By3JliB» MA€ 3aJIEKHICTb PO3BUTKY
Bim mo3 B miarma3oHi Bif 13 1o 40 M3B i Ginblie, rpyrma «XBo-

Taoauua 5

diseases before 2008 (during 7—21 years after the
accident) compared with the first and subsequent
periods observation. The peak of the disease in the
interval of doses 26 — 40 mSv came to 12—16 years
after the Accident, at intervals of doses of 40 mSv and
more — 7—12 years after the Accident.

The elevated levels of diseases in the period of
7—21 years after the Accident compared with other
time intervals in intervals of doses 26 <40 mSv and
40 mSv and more indicate that the development of
circulatory system diseases among RCA residents
from the amounts of accumulated doses of ioniz-
ing radiation of radionuclides ('*Cs, 'Cs).

Table 5 presents the relative risks of circulatory
system diseases among men-RCA residents aged
0—60 years on the date of the Chornobyl accident.

As regards men, the risk factors for the develop-
ment of circulatory system diseases were doses of
intervals of 13 mSv to 26 mSv and > 40 mSv. The
«diseases with high blood pressure» and «diseases
of the veins, lymphatic vessels and nodes» groups
have a developmental dependence on doses in the
range of 13 and 40 mSv and more. In the interval

BigHOCHi pU3MKKM PO3BUTKY XBOPOO cUCTEMU KPOBOOGiry y YonoBikis - mewkaHuis P3T Bikom 0-60 pokiB Ha paty
aBapii Ha YAEC 3a 1988-2016 pp. cnocTepeXeHHsA, 3a/1e}KHO Bif Aiana3oHiB iHAMBiAYanbHMX cyMapHUX e)eKTUB-
HUX 103, HaKONUYeHUX BNPoAoBK 1986—-2012 pp. (KoHTponbHa Ao3a — meHwe 13 m38), (ID/10° nioa.-pokiB)

Table 5

Relative risks of circulatory system diseases among men aged 0-60 years on the date of Chornobyl accident in
1988-2016, subject to ranges of individual total effective doses accumulated for 1986-2012 (control dose —

less than 13 mSv ), (ID/10° person years)

Knac Ta xBopo6u cuctemu kpoeooOiry 3a MKX-10 (wmdp)

[o3a onpomiHeHHsa, m3B / radiation dode, mSv

. . 13-26 26-40 >40
Class and circulatory system diseases by ICD-10 (code) RR 95 %CI RR 95 % CI RR 95 % CI
XBopobu cuctemm kpooobiry / circulatory system diseases (100—199) 0,88 (0,83 +0,92) 0,91 (0,84 +£0,98) 0,65 (0,57 =0,75)
XBOpoOM, L0 XapaKTepuU3yoTLCs NiABULLIEHMM KpoB'sHuM TuckoM (110.0-115.9) 1,33* (1,19 = 1,50)* 0,93 (0,75 %1,14) 1,68* (1,33 £2,12)*
Diseases characterized by high blood pressure (110.0-115.9)
lwemiyHa xBopoba cepus / congestive heart disease (120.0—-125.9) 0,75 (0,69 +0,82) 0,81 (0,70 £ 0,92) 0,39 (0,30 +0,5)
IHwi xBopobu cepus / heart dieases (130.0-152.8) : 0,73 (0,65 +0,81) 0,75 (0,62 +0,90) 0,41 (0,28 = 0,60)
> XBOpoOyM eHpokapaa / endocardium diseases (134.0-139.8) 0,36 (0,16 +0,84) 0,75 (0,26 =2,16) 0,36 (0,05 = 2,67)
> Kappiomionarisi / cardiomyopathy (142.0—143.8): 0,62 (0,54 «0,73) 0,28 (0,19 +0,34) 0,03 (0,01 £0,13)
LiepebpoBackynsipHi xBopobw / cerebrovascular diseases (160.0—169.8) : 0,20 (0,16 £0,25) 0,35 (0,26 +0,48) 0,09 (0,05=+0,16)
> cybapaxHoifanbHuii kpooBumB / subarachnoid hemorrhage (160.0-166.8) 0,83 (0,49 +1,40) 0,65 (0,26 = 1,66) 0,76  (0,27£2,14)
> iHwWi uepebposackynspHi xgopodw / other CVD (167.0-167.9) 0,14 (0,11 £0,19) 0,40 (0,28 + 0,56) 0,07 (0,03 +0,15)
> Hacnigku uepebposackynsapHux xsopob / consequences of CVD(169.0-169.9) 0,19 (0,12 +0,34) 0,05 (0,01 £0,34) 0,04 (0,01 £0,27)
XBopo6u aptepiit, apTepion i kaningpis (170.0—170.9) 1,24* (1,01 £ 1,54)* 1,26 (0,92 +1,73) 0,25 (0,13 +0,99)
Arteries, arterioles and capillaries diseases (170.0-170.9)
XBopoOu BeH, nimdatyHmx cyamH i yanis (180.0-180.9) 2,92% (2,44 + 3 51)* 3,99* (3,20 + 4,99)* 1,21* (0,82 = 1,78)*

Veins, lymph vessels and nodes diseases (180.0—-180.9)

MpumiTtka. * — AOCTOBIPHUIA 3B'SI30K PO3BUTKY XBOPOO CUCTEMM KPOBOODIrY 3 HAKOMMYEHUMM [L03aMI XPOHIYHOTO iOHI3YI04Or0 ONPOMIHEHHS.
Note. * — a reliable connection of the development of circulatory system diseases with accumulated doses of chronic ionizing radiation.
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pobu apTepiii, apTepioJ i KamijaspiB» — B iHTepBali 103 Bif,
13 mo 26 m3B. Uitka TeHIOEHLIsSS PO3BUTKY XBOPOO I
BIUTMBOM /103 Bif 26 10 40 M3B IIPOCTEXYEThCS 3a IPYIIaMU
«XBOpPOOM, 110 XapaKTepU3YIOTbCS  MiABUIIEHUM
KPOB’SSHUM THCKOM», «XBOpPOOM apTepiit, aprepion i
KamiysipiB», «ilieMiyHa XBopoba ceplisl», «iHIlli XBOpooOu
ceplst». Y XKiHOK (Ta0J1. 6) B BETMYMHU HAKOITMYEHOI 10-
31 Ma€ 3aJIEXKHICTh PO3BUTOK JBOX I'PYII, @ CaMe «XBOPOOHU,
1110 XapaKTepU3YIOThCS IMABUILIEHUM KPOB’STHAM TUCKOM»
(B inTepBai 103 Bim 13 1o 26 M3B Ta 40 M3B i Giyble) Ta
«XBOpOOU BeH, JTiM(GAaTUIHKUX CYOWH i By3/iB» (B iHTepBaIi
103 Bin 13 mo 40 m3B). YiTka TeHAEHLIisT pO3BUTKY XBOPOO
i BILTMBOM 103 Bif 26 10 40 M3B IPOCTEXKYETLCS 3a IPy-
namMH <«XBOpPOOM, IO XapaKTePHU3YIOThCS ITiABUILICHUM
KpOB’STHUM THCKOM», «iIIEeMidHA XBOPOOa Cepls», «XBO-
pobu apTepiii, apTepio i KamiisipiB» i 3a HO30JIOTIUHOIO
¢opmo1o «cybapaxHOigaIbHUIA KPOBOBUJIUBY.

Tpeba 3ayBaxkuTu, 110 Y YOJIOBiKiB i >XKiHOK BHUPi3-
HS€EThbCA miama3oH 103 Bi 13 1o 40 M3B i OiIblIE TUM,
1110 Ma€ BIUIMB Ha PO3BUTOK XBOPOO Ipymu «XBOpPOOHU,
IIO XapaKTePU3YIOThCS ITiABUIICHUM KpPOB’SIHUM THC-
KOM» Ta TpylU «XBOpoOU BeH JiM(MATUYHUX CYIUH i
BY3JIiB».

Ta6nuusa 6

of doses 26 — 40 mSy, the dependence of the devel-
opment of diseases «ischemic heart disease»,
«heart disease», in the interval of doses 13—40 mSv
is observed — diseases of arteries, arterioles and
capillaries. It should be noted that among heart
diseases, the dependence of development on a
dose of 26—40 mSv has a nosological form — car-
diomyopathy. The clear tendency of disease devel-
opment under the effect of doses 13—26 mSv can
be detected in groups of «ischemic heart disease»,
«heart disease». As regards women (Table 6), have
the dependence of the development two group of
«diseases characterized by high blood pressure» (in
the range of doses 13—26 mSv and > 40 mSv) and
the group of diseases of veins, lymphatic vessels
and nodes in the dose intervals 13—40 mSv depend
on the amount of accumulated doses.

It should be noted that both men and women
exhibit a range of doses of 13—40 mSv and more
that have an effect on the development of the
group of «diseases characterized by high blood
pressure» and «lymphatic vessels’ diseases’ group
and nodes».

BigHOCHi pU3MKM Po3BUTKY XBOpO6 cUCTeMU KPOBOOGiry v kiHoK-mewkaHok P3T Bikom 0-60 pokiB Ha paty
aBapii Ha YAEC 3a 1988-2016 pp. cnocTepekeHHA 3aJIe3KHO Bif Aiana3oHiB iHAUBIAYaNbHUX CYMapHUX A03,
HaKonu4yeHux BNpoAoBx 1986-2012 pp. (KoHTposnbHa Ao3a — meHwe 13 m38), (ID/10° niop.-pokis)

Table 6

Relative risks of the development of circulatory system diseases among women aged 0-60 years on the date
of the Chornobyl accident in 1988-2016, subject to ranges of individual total doses accumulated for
1986-2012 (control dose - less than 13 mSv), (ID/10° person years)

Lo3a onpomiHeHHsi, M3B / radiation dode, mSv

Knac Ta xeopo6u cuctemu kposoobiry 3a MKX-10 (wudp)

. . 13-26 26-40 >40
Class and circulatory system diseases by ICD-10 (code) RR 95 % CI RR 95 % CI RR 95 % CI
XBopobu cuctemu kpoeoobiry / circulatory system diseases (100—199) 0,82 (0,79+0,86) 0,69 (0,65+0,74) 0,51 (0,46+0,57)
XBopo6u, L0 XapaKTepuayloThes NifBULLEHUM KpoB'aHUM Tuckom (110.0-115.9) 1,34* (1,22+1,46)* 0,93 (0,80+1,09) 1,69 (1,42+2,02)*
Diseases characterized by high blood pressure (110.0-115.9)
lwemiyHa xBopoBa cepus / congestive heart disease (120.0-125.9) 0,76 (0,71x0,80) 0,64 (0,58+0,72) 0,37 (0,30+0,46)
[HWwi xBOpo6M cepug / heart dieases (130.0-152.8) : 0,73 (0,66+0,79) 0,78 (0,67+0,91) 0,44  (0,32+0,60)
> XBopoOu eHpokappaa / endocardium diseases (134.0-139.8) 0,36 (0,21%0,62) 0,63 (0,25+1,58) 0,30 (0,04£2,21)
> Kappjomionarisi / cardiomyopathy (142.0—143.8): 0,63 (0,55+0,72) 0,18 (0,11+0,28) 0,02 (0,00+0,16)
LlepebposackynsipHi xopobu / cerebrovascular diseases (160.0—-169.8) : 0,20 (0,18+0,22) 0,20 (0,16+0,26) 0,03 (0,01%0,09)
> cybapaxHoizanbHuii kpooBuMB / subarachnoid hemorrhage (160.0-166.8) 0,83 (0,53+1,31) 1,22 (0,61%2,44) 0,30 (0,04+2,15)
> iHWi uepebpoBackynsapHi xsopobw / other CVD (167.0-167.9) 0,14 (0,13+0,17) 0,19 (0,14+0,26) 0,03 (0,01%0,09)
> Hacnigku uepebpoeackynsipHux xsopob / consequences of CVD(169.0-169.9) 0,20 (0,14+0,29) 0,07 (0,02+0,22) 0,00 (0,000,00)
XBopoGu apTepii, apTepion i kaningpis (170.0-170.9) 1,25 (1,05+1,48) 0,50 (0,37+0,69) 0,11  (0,04+0,30)
Arteries, arterioles and capillaries diseases (170.0-170.9)
XBopo6u BeH, niMbatnynmux cyavH i Byanis (180.0-180.9) 2,93* (2,57+3,34)* 2,10* (1,76+2,51)* 0,87 (0,60+1,27)

Veins, lymph vessels and nodes diseases (180.0-180.9)

MpuMiTka. * — KOCTOBIPHNIA 3B'A30K PO3BMTKY XBOPOO CCTEMM KPOBOOGITY 3 HAKOMMYEHUMM ,03aMI XPOHIYHOTO iOHI3YI0YOro OMPOMIHEHHS.
Note. * — a reliable connection of the development of circulatory system diseases with accumulated doses of chronic ionizing radiation.
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TakM YMHOM, MPOBEACHO EMileMiONOTiYHEe TOCHTia-
JKeHHSI Ta aHaJli3 3aXBOPIOBAHOCTI Ha XBOPOOU CUCTEMU
KpOBOOOITry MeLIKaHIIiB pafioaKTUBHO 3a0pyIHEHUX Te-
putopiii. KoropTy mochimKyBaHUX CKIadyd MeLIKaHII
P3T (98 902 ocobu). JlaHi mopiyHUX AUCIIaHCEpU3alliil
nocTpaxaainx BrpomoBx 1988—2016 pp. orpumani 3
HepxaBHOro peectpy YKkpaiHu. BuUsIBIIEHHSI MOXJIMBOI1
3aJIE3KHOCTI pO3BUTKY XBOPOO CHCTEMH KPOBOOOITrY Bif
BIUIMBY iOHi3yIOUOTO OMPOMiHEHHSI TMPOBOIMJIOCS B
Jliara3oHi iHAMBiTyalbHUX CyMapHUX €(peKTUBHUX O03
Big 13 M3B 1o 40 M3B i Oirble, HaKOMUYEHUX 3a 26
poxiB micis aBapii Ha HAEC. KoHTpoJibHY IpyIly cKJia-
JIM 0CcO0U 3 403010 ONpoMiHeHHsT MmeH1ue 13 M3B.

3a Bech nepion JoCHimKeHHs Briepiie BusBiaeHo 20 552
BUIIAIKY 3aXBOPIOBaHb crcteMu Kposoobiry (ID ma 10°
JIIOJ,.-POKIB CTaHOBUTH 15,66 + 0,11), y ToMy yuncii y 4o-
JoBikiB — 7 211 Bunmankis (112,32 +0,14), y xiHok — 13 341
(18,35 £ 0,16). BusnaueHo, 110 cepea XBOpoO CUCTEMU
KpoBooOiry y memkaHiiB P3T HaiibinbIe BUITagKIiB 3aX-
BOPIOBAHOCTI Ha illIeMiYHy XBOpPOOY ceplisi, XBOPOOH, 1110
XapaKTePU3YIOThCsl TIBUIIEHUM KpOB'SSHUM THUCKOM Ta
iHI1Ii XBOpOOU ceplisl. BcTaHOBIEHA 3a1€XKHICTh PiBHIB 3aX-
BOPIOBAHOCTI Ha XBOPOOU CUCTEMM KPOBOOOIry Bin cTaTi
MocTpaxkaaaux. Y 3KiHOK — XBOpOO, 1110 XapaKTepU3yIOThCS
MiIBUILIEHUM KpPOB’SIHUM TUCKOM, illIeMiYHOI XBOpOOU
cepLd, IHIIMX XBOPOO cepLid, LIepeOPOBACKYIAPHUX 3aXBO-
ploBaHb, XBOpPOO apTepiil, apTepion i KamiJisipiB, XBOpoO
BeH, JiM@aTUYHUX CyOWMH Ta JIiM(MATUYHUX BY3IiB. 3Ha-
YeHHSs TTOKA3HMKIB IepeTiYeHUX BUIIE 3aXBOPIOBAHb IIe-
PEBUILYIOTh TMOKAa3HMKU Y YOJIOBIKiB, aje y YOJOBIKiB
piBeHb HO30JOTiUHOI (opMM «KapmioMiomaTis» IOC-
TOBIpPHO BUILMI, HiXXK Y XKiHOK. ¥ IMHAMIlli pO3BUTKY XBO-
po0 crcTeMy KpOBOOOITY HaiBUILL PiBHiI BUSIBJICHI B MepILi
1IicTh poKiB (10 1992 p. Bki1touHO) micas aBapii Ha YAEC.
Lle moB’s13aHO, Ha HaNIly OYMKY, 3 BIUTMBOM TaKMX (hpak-
TOPiB: CKPUHIHT-e(PEKTOM; TICUXOEMOLIITHUM CTPECOM;
BIUTMBOM iOHi3yI04Oro onpoMiHeHHsI, Hacamrepen 'l, Ha
ILMTONOAIOHY 3a7103y. BUCOKi piBHiI 3aXBOpPIOBAHOCTI Ha
XBOPOOM CUCTEMM KPOBOOOIry CIOCTepirajaucs i B mepios
1993—2002 pp., ToO6TO Ha 7—16-My poKax Tiicist aBapii
MOPIBHSIHO 3 HACTYITHUMM POKaMU CIIOCTepeKeHHS. 3HU-
JKEHHSI 3aXBOPIOBAHOCTI Ha XBOPOOU CUCTEMU KPOBOOOITY
B MemkaHIiB P3T 3a mepion 2008—2012 pp. moB's3aHe 3
BIUIMBOM TPbOX OCHOBHMX (paKTOpPiB — 3pOCTaHHSIM
iHBaJIiHOCTi, CMEPTHOCTI Ta MOIIMPEHOCTi 3aXBOPIOBaHb
CUCTEMM KPOBOODIry cepes rocrpaxaanux. Ha ocHoBi pu-
3MK-aHaJIi3y BCTAHOBJICHO 3B SI30K PO3BUTKY OKPEMMUX 3aX-
BOpIOBaHb CUCTEMU KPOBOODIry 3 BeTMYMHAMU HaKOITYe-
Hux 3a 1986—2012 pp. iHOUBIOyaIbHMX CyMapHUX eheK-
TUBHUX J103 iOHi3yI0UOro OIPOMiHEHHSI Yy YOJIOBIKiB i
JKIHOK Y miarma3oHi 103 Bin 13 7o 40 M3B i Oiblire.

Thus, an epidemiological study and analysis of the
circulatory system diseases of RCA residents was con-
ducted. The studied cohort (n= 98,902) included
subjects aged 0—60 years on the date of the Chornobyl
accident. The data of annual medical examinations of
victims of 1988—2016 were received from the State
Register of Ukraine. Detection of the possible
dependence of the development of circulatory system
diseases on the effect of ionizing radiation was carried
out in the range of individual total effective doses 13
mSv — 40 mSv and more accumulated in 26 years
after the Chornobyl accident. The control group con-
sisted of individuals with a radiation dose of <13 mSv.

For the entire period of the study, 22,177 cases of
circulatory system diseases were detected for the first
time (ID per 10° person years is 16.89 &+ 0.11) incl.
among men, respectively, 8,836 cases (15.09 £0.16),
among women — 13,341 cases (18.35 = 0.16). It has
been determined that among the circulatory sys-
tem diseases of the RCA residents, the greatest dis-
play relates to ischemic heart disease, diseases
characterized by high blood pressure, other heart
diseases. The dependence of the levels of morbidi-
ty on the diseases of the circulatory system on the
sex of victims was established. In women — dis-
eases characterized by high blood pressure, coro-
nary heart disease, other heart diseases, cere-
brovascular diseases, arterial diseases, arterioles
and capillaries, veins, lymphatic vessels and lymph
nodes. The significance of the indicators of the
above diseases exceeds the rates in men, but in
men the level of nosological form of «cardiomy-
opathy» is significantly higher than that of
women.As regards the dynamics of development of
circulatory system diseases, the levels discovered in
the first 6 years (up to 1992 inclusive) after the
Chornobyl accident were overestimated. This is
due, in our opinion, to the effect of three factors:
firstly, the screening effect; secondly, psycho-emo-
tional stress; thirdly, the effect of ionizing radia-
tion, primarily, "'l on the thyroid gland is not
excluded. High levels of circulatory system dis-
eases were observed in the period of 1993—2002,
that is 7—16 years after the Accident in comparison
with the following years of observation. Based on
risk analysis, there has been established the rela-
tion of development of certain circulatory system
diseases with the amounts accumulated over the
years of 1986—2012. Individual total effective
doses of ionizing radiation in men and women in
the range of doses of 13—40 mSv or more.
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BUCHOBKU

Ha ocHOBi KOropTHMX emigeMioJIOTIYHUX MOCHIiIXEeHb
BUBUYEHA IMHAMiKa PiBHiB 3aXBOPIOBAHOCTI Ha XBOpPOOU
cucTteMr KpoBooOiry y memkanuis P3T Bikom 0-60
pokiB Ha aaty aBapii Ha YAEC 3a nepioa cmocTepexxeH-
Hs BrpoaoBx 1988-2016 pp. 3aBuilieHi piBHI cepleBO-
CYIVHHUX 1 LIepeOpOBaACKYJISIPHUX XBOPOO BCTAHOBJICHI
B IIepILIi ABAHAALATH ITic/IslaBapiiHUX POKiB, OCOOJIMBO B
nepii 1micTh pokiB. HailBuINi MOKa3HUKM 3aXBOpIOBa-
HOCTi Ha XBOPOOM CHUCTEMM KPOBOOOIry BM3HAYEHO Y
XKIHOK, HiX y 40JI0BiKiB. PO3BUTOK OKpeMUX 3aXBOPIO-
BaHb CUCTEMU KPOBOOOITY SIK Y YOJIOBIKiB, TaK i y 3KiHOK,
y IIEBHUI TIepioJ MOB'sI3aHUI 3 BEJIMYMHOIO HaKOITJe-
HOI 3a JOBrOCTPOKOBMIA Mepiof (26 poKiB) 1031 i0OHi3YIO0-
4YOro OIPOMIiHEHHS Bix pamionykminis **Cs, ¥'Cs. Joc-
TOBipHi BiTHOCHI PM3UKW OTPHMMaHi MpU HAKOIMUYEHUX
IHIMBIAYaTbHUX CYMapHUX e€(PEeKTUBHUX M03aX Y Jiama-
30Hi Bim 13 go 40 mM3B i OGinbuie. Yepes3 HegocTaTHIO
CTa0iIbHICTh Pe3yJIbTaTiB Li JaHi CJIiJ OLIHIOBATH SIK 1O~
nepenHi. s MOXJIMBOIO OCTaTOYHOI'O BUCHOBKY ITO-
TPiOHI MOJAJIbII JOCTIIKEHHS Ta aHaTi3.

CMUCOK BUKOPUCTAHUX OXEPEN

1. byayHos B. A., Mpukauwkosa K. E., Koctiok I'. B., 'yéuna U. T. Snupe-
MUONOMMYECKNIA aHANIM3 Pa3BUTUS CEPAEYHO-COCYANCTON 3a60/1eBaEMOCTH
Y XuTeneii paanoakTUBHO 3arps3HEHHBIX TEPPUTOPUIA BCNEACTBUE KaTacT-
podbl Ha YAIC 3a 1988-2010 rr. B 3aBMCHMOCTH OT 103 MOHM3MPYIOLLErO
00nyyeHus1, nona, Bo3pacta. 340p0Bbe U OKpyxalolyas cpeda: cb. Hayy.
TpyaoB. Mutck : PHMB, 2013. Bein. Ne 23. C. 189-193.

2. MpucsxHiok, A. €., PomaneHko A. 0. Enigemionoriyni mocnigpxeHHs cra-
HY 3[J0POB’S HACENEHHS, IKE MELLKAE Ha PanjoakTUBHO 3a0pyAHEHNX TepK-
Topisix. 25 pokiB YopHOOUNbCbKOI KatacTpogu. besneka maibyTHbOro :
Havjionanbra gonosiage Ykpaikn. Kvie : KIM, 2011. C. 152-164. ISBN 978-
966-1547-62-8.

3. Health status of inhabitants of contaminated areas / V. O. Buzunov, K.
Ye. Prikaschikova, G. V. Kostyuk, T. Ye. Domashevska, O. D. Martsenyuk,
I. G. Gubina. Health effects of the Chornobyl accident thirty years aftermath
/ ed. by D. Bazyka, V. Sushko, A. Chumak, V. Chumak, L. Yanovych. Kyiv :
DIA, 2016. P. 259-276.

4. Tynbko H. B., KopotkoBa H. B. OuiHka nepeayacHoi CMepTHOCTi 0Ci0
1968-1986 pokiB HAPOMXEHH, SiKi MPOXMBANM HA PaaioaKTMBHO 3a0pyaHe-
Hux TepuTopisx Ykpaiu (1986-2011 poku). Hayka. Ocsita. [pakTvka : Ma-
Tepianu Hayk.-npakT. KOHG. (12 xoBT. 2017 p., Xutommp). Xutommp : Yk-
pekobiokoH, 2017. C. 98—102.

5. Snupaemmonornyeckne NCCNeA0BaHNUS U OLIEHKA BAMSHAS MaX 103 1O-
HU3VMPYIOLLEro U3Ny4eHUs Ha PasBUTUE HEOMYX0seBoi 3aboseBaeMocTn y
nocTpagasLumx BeneacTaue asapum Ha YA3C / B. A. ByayHos, J1. W. Kpac-
HukoBa, E. A. Muporoea, B. . TepelweHko, 0. C. BoituyneHe. lpobnemn
pagiauivinoi meanumum 1a pagiobionorii. 2007. Bun. 13. C. 56—66.

6. NMuporoea 0. 4., byayHos B. 0., Llynpukos B. A., Jomawescbka T. €. He-
MYXJMHHA 3aXBOPIOBAHICTb JOPOCNOrO HACENEHHS, €BaKyioBaHOMO 3 30-Km

CONCLUSIONS

On the basis of cohort epidemiological studies,
there was studied the dynamics of circulatory sys-
tem diseases among RCA residents aged 0—60
years on the date of the Chornobyl accident during
the period of observation from 1988—2016. The
elevated cardiovascular and cerebrovascular dis-
ease levels were established in the first twelve post-
accident years, especially in the first six years. The
highest incidence of circulatory system is estab-
lished among women. The development of certain
circulatory system diseases, both among men and
women, in a certain period is associated with the
amount of dose of ionizing radiation from
radionuclides '**Cs, "“’Cs. Relevant relative risks
are obtained with accumulated individual total
effective doses in the range of 13—40 mSv or more.
Due to the insufficient stability of the findings,
these should be evaluated as preliminary data.
Further research and analysis is required for a pos-
sible final conclusion.
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