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CMEPTHICTD BIJI XBOPOb CUCTEMMU KPOBOOBIT'Y
MEIIKAHIIIB PAIIIOAKTUBHO 3ABPYJTHEHUX TEPUTOPII
YHACJIIIOK ABAPII HA YAEC 3A 1988-2010 POKHU
CIIOCTEPEXEHHS 3AJEXXHO BIJI 103 PAIIALIITHOTO
OITPOMIHEHHA I CTATI

Meta pocnigeHHs. EnigemionoriyHe oUiHOBaHHsA piBHA CMEpPTHOCTI Bifi XBOPOO cMCTEMU KPOBOOOiry MewKaHUiB
pafioakTUBHO 3abpynHEHWX TepuTopiii yHacnigok aBapii Ha YAEC nposegeHo y nicnsaBapitHomy nepiopi (1988-
2010) pns BCTAHOBIEHHSA 3aN€XHOCTI piBHA CMEPTHOCTI Bifi HAKOMMYEHUX 403 CYMAapHOro pajiauiliHoro onpomiHeH-
Hs 32 1986-2010 poKM Ta CTaTi nocTpaXaanux Bikom ao 60 poKiB Ha MOMEHT YopHOOUIbCbKOT KatacTpodu.
Marepianu Ta meTtoamM AOCHigKeHHA. 3aNexHO Bif napaMeTpiB HAKOMMYEHUX [03 CyMapHOro pagialiiHoro on-
POMiHEHHsA MeWKaHLi paaioakTUBHO 3abpyaHEHUX TepUTOpii cTpaTUtikoBaHi Ha [ABi KoropTu: ocobu 3 A030t0 On-
pomiHeHHs 5,6-20,99 m3B (86 787 xiHok, 68 805 yonosikiB) Ta 3 21,00-50,99 m3B (52 640 xiHOK, 46 190 4ONOBiKiB).
Pe3ynbTatu pocnigKeHHA. 3a poKM CNOCTEPEXEHHS BUABNEHA LOCTOBIPHO BUILA CMEPTHICTb Bif XBOPOO cucTeMM
KpoB0o0obGiry B oci6 apyroi koroptu nopisHsHO 3 ocobamu nepwoi koroptu (ID Ha 103 nlOAMHO-POKiB CTAHOBMUTH
8,08+0,10 i 6,29+0,06, BignoBigHO). Y XiHOK i 4ONOBiKiB ApPYroi KOroOpTM CMEPTHICTb Bif XBOPOO cepus i CyauH Bulle
(ID Ha 103 niofMHO-POKIB Y XiHOK cTaHOBUTb 6,80+0,12, y 4onoBikiB — 9,43+0,15), HiX Y XiHOK i 4ONOBiKiB Nepwoi
koroptu (ID Ha 103 nioaMHO-POKIB Y XKiHOK CTaHOBUTL 5,34+0,08, y Yonosikis — 7,37+0,10). Y 4onoBikiB cMepTHiCTb
Bif, XBOPOO CcUCTEMU KPOBOOGIry OCTOBIPHO BMLLA, HiXK Y XiHOK, HE3a/eKHO Bif NapaMeTpiB HaKONWYEHUX 403 CyMap-
HOro pafialinHOro ONPOMiHEHHS.
BucHoBKuK. CMepTHiCTb Bif XBOPOO cMCTEMU KPOBOOGIry MelWKaHLiB paaioakTUBHO 3abpyaHEHUX TEPUTOPIl 3aNeXuTb
Bif, [,03 CyMapHOro pagialiiHoro onpomiHeHHs Ta ctati. lpo ue ceiguuts foctoBipHo (p<0,05) BUWMIA piBeHb cMepT-
HOCTi y 0Ci0 3 BUIMMM [,03aMM OMPOMiHEHHS HiX Y 0Ci0 3 MEHW MMM A03aMK. Y YONOBIKIB HE3aNEKHO Bif NapameTpis
[03 CyMapHOro paaiauifnHoro onpoMiHeHHs, CMEPTHICTb JOCTOBIPHO BUIWA NOPiBHAHO 31 CMEPTHICTIO y XiHOK. OcHOB-
HUMW MPUYMHAMKM CMEPTHOCTI Bifi XBOpPOO cUCTeMM KPOBOOGIry y AOCNiAXKYBaHMX € ileMiyHa xBopoba cepus, Lepeo-
poBacKynsapHi xBopo6bwu, rinepToHiyHa xBopoba, XxBopobu ceplis, XBOpobU apTepii, apTepion Ta Kaninsapis.
Knio4oBi cnoBa: mewkaHui, pafioakTMBHO 3abpyfHeHa TepUTOpis, HAKOMMYeHa 1033 CyMapHOro papiauiiiHoro on-
POMiHeHHs, CTaTb, CMEPTHICTb Bif XBOPOOM CUCTEMU KPOBOOGIry.
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Radiation dose- and sex-dependent cardiovascular mortality in residents
of contaminated areas after the Chornobyl NPP accident, 1988—2010
observation period

Objective. To estimate the circulatory system disease death rates for people living in areas contaminated after the
Chornobyl accident. Epidemiological estimation covered the post-accident period (1988-2010) and was focused on
the relationship between death rates and doses accumulated over 1986-2010 or sex of survivors aged under 60 at
the time of the accident.
Materials and methods. We used data from the State Registry of Ukraine on persons affected by the Chornobyl
accident. Residents of contaminated areas were grouped into the two cohorts according to cumulative dose val-
ues. Cohort 1 numbered 155,592 people (86,787 females and 68,805 males), their radiation doses were
5.6-20.99 mSv; cohort 2 totaled 98,830 people (52,640 females and 46,190 males) with radiation doses 21.00-
50.99 mSv. Mean age (X+0) of inhabitants of contaminated areas at the time of the accident (April 26, 1986)
was 29.5+23.2 years (30.6+22.3 for women and 28.3+23.2 for men) in the cohort 1, and 28.7+17.3 years
(29.8+£17.7 and 27.5+16.2 respectively) in the cohort 2). These cohorts were subdivided by sex (males and
females).
Results. Significantly higher (ID per 103 person-years is 8.08+0.10) cardiovascular mortality was revealed
among members of the cohort 2 vs. cohort 1 (ID per 103 person-years is 6.29+0.06). Mortality from cardiovas-
cular diseases in both sex groups of the cohort 2 is higher (ID per 103 person-years is 6.80+0.12 in women and
9.43+0.15 - in men) than that of the cohort 1 (ID per 103 person-years is 5.34+0.08 in women, 7.37+0.10 - in
men). Whatever accumulated doses the mortality from circulatory diseases was significantly higher in men vs.
women.
Conclusion. Cardiovascular mortality in population of radiation-contaminated territories depends on the integral
radiation exposure and gender. Death rates are clearly higher (p<0.05) in persons having more radiation doses vs.
those exposed to less ones. Mortality is significantly higher in males vs. females despite integral radiation doses val-
ues. The coronary heart disease, cerebrovascular disease, arterial hypertension, heart diseases, diseases of arteries,
arterioles and capillaries) were the main causes of death.
Key words: inhabitants, contaminated area, accumulated dose, sex, cardiovascular mortality.

Problems of radiation medicine and radiobiology. 2013;18:50-58.

XBOpPOOM CHUCTEMU KPOBOOOIry € HaMIOIIMPEHIlIO0
OPUYMHOI0 CMEPTHOCTI cepel HaceJeHHs CBiTy, KpaiH
CH/, y Tomy umchi B Ykpaini. 3a nanumu CBiTOBOro
3BiTy BOO3, cepen HeiHbeKIiiHUX XBOPOO XKOAHA iHIIIa
NpUYMHA HE JA€ CTiUIbKKA BUMAAKiB CMEPTi, SIK KJIaC XBO-
pob cucteMu KpoBooobiry. Tak, 3a ganumu BOO3, y 2008
polli Bif XBOpOO cucTeMU KpoBooobiry momepso 17,3 MitH
oci0, 1o craHoBUTh 30 % Bim ycix BUITIAAKIB CMEpTi y
CBiTi. 3 wWi€l ynuceabHOCTI 7,3 MJH OCiO moMepJsiu Bif
ilemMiyHoi XBopoOu ceplig Ta 6,2 MJIH 0ocib — yepes iH-
cynbT. 3a nmporHo3amu, 1o 2030 poky 61u3bko 23,3 MIH
0cib moMpe BiJ XBOpOO CUCTEMU KPOBOOOIry, TOJTOBHU-
MU IpUYMHAMU cepel SIKMX OyIyTh XBOPOOHW cepilsd Ta
iHcymst [1-3].

Cardiovascular diseases are the most common
cause of death among population of the world,
CIS countries and Ukraine. According to the
WHO World Report none of the noninfectious dis-
eases causes as many deaths as the class of cardio-
vascular ones. Thus according to WHO the 17.3
million people died in 2008 from cardiovascular
diseases accounting for 30% of all deaths in the
world. Of this population 7.3 million people died
from coronary heart disease and 6.2 million —
from stroke. It is expected that by 2030 about 23.3
million people will die from cardiovascular dis-
eases with main causes being heart diseases and
stroke [1-3].
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XBOpoOM cUCTEeMU KPOBOOOITy BU3HAUEHI HAWIMOIIN-
pPEeHILlMMU cepel HaceJeHHs1 YKpaiHu. Pe3ynbraTu aHa-
JIi3y JaHUX BKa3ylOTb Ha 3pOCTaHHSI CMEPTHOCTI BHACIi-
JIOK CeplieBO-CyIMHHOro 3axBopioBaHHs. Tak, y 2010 p.
nopiBHsAHO 3 2000 p. CMEPTHICTh BiJl XBOPOO CUCTEMM
KpoB0oo0Oiry 3pocia Ha 8,4 % [4—6].

JlonaTkoBy HeOe3MneKy 11040 BUHMKHEHHS CeplieBoi Ta
CYIMHHOI TATOJIOTii CTAHOBIATHL pamialliiHi HaCTigK1
aBapii Ha YAEC. 3a nux oO0cTaBMH OCOOJMBOI yBaru
noTpedye BUBUYEHHSI MOKA3HUKIB CMEPTHOCTI MeI-
KaHIIiB 3a0pyIHEHUX TEPUTOPIili IK KaTeropii HaceJaeHHSs
MiABUILIEHOTO paaiallifHOTO pU3KKY.

META JOCJII/J2KEHHA

OuiHioBaHHSI PiBHS CMEPTHOCTI Bim XBOpoO cucTeMm
KpOBOOOITy MEIIKaHIIiB pagioaKTUBHO 3a0pyIHEHUX Te-
putopiii yHacaigok aBapii Ha YAEC y micisgaBapiitHoMy
nepioai (1988—2010) 3 ypaxyBaHHSIM HAaKOMUYEHUX 103
CyMapHOro pafialliflHOro OMpoOMiHEHHSI, CTaTi.

MATEPIAJIN TA METOJIU TOCILI2KEHHA
EnineMiosioriyHe AOCHiAXEHHSI CMEPTHOCTI BiJl XBOPOO
CUCTEMU KpOBOOOITy MeIIKaHIIiB pagioaKTUBHO 3a0py/-
HeHuX TepuTopiil yrmponosx 1988—2010 pp. nmpoBeneHo
3 BUKOPHUCTaHHSAM JaHUX [depKaBHOTO peeCcTpy YKpaiHu
0ci0, gKi mocTpaxaaau BHacaigok YopHOOMIbLChKOI Ka-
tactpodu (mami JAPY).

Y 3B’I3Ky 3 TUM, 10 TOJOBHMM 3aBIaHHSIM HAIllOrO
TOCJTIIKEHHST OYyJI0 BUSIBJIEHHSI PiBHSI CMEPTHOCTI MeIll-
KaHIiB pagioaKTUBHO 3a0pYyIHEHUX TEPUTOPIil 3a71eXXHO
BiJl MapaMeTpiB J03 CyMapHOIo padialliiHOro OorpoMiHeH-
Hs 3a 1986—2010 poxu, 6ys1 chopMOBaHi IBi KOTOPTH.

[Mepia koropra BKiro4ana 155 592 (86 787 xiHok, 68 805
4YOJIOBiKiB) MewKaHLi BoanHcbkoi, 2KUTOMUPCHKOI,
KwuiBcwkoi, PiBHeHchkoi, Cymchkoi, Yepkachkoi Ta
YepHiriBcbkoi o0JacTell i3 HAKOMMUYEHUMU CyMapHUMU
pamialiiiHUMU J103aMU orpoMiHeHHs 5,6—20,99 m3B.

Hpyra koropra Bkiodana 98 830 (52 640 xiHok, 46 190
YOJIOBiKiB) MemKaHIIiB BonmHchKkoi, PiBHEHCHKOI,
Cymcbkoi, Yepkacbkoi Ta YepHiriBcbkoi obiacrteit i3
HAKOIMMYEHUMHU CYMapHUMM pamialliiHUMM 103aMU OIl-
pomiHeHHs 21—50,99 m3B. KoropTtu 6yau cpopmMmoBaHi
Ha ITi/ICTaBi JaHMX 3arajibHOI JO3UMETPUYHOI ITaCIOPTU -
3allil HaceJeHUX TMyHKTiB YKpainu [7]. Y 3a3HayeHux
KoropTax JOCHiIXyBaHi ocoObu OyJM pO3MOijeHi 3a
CTaTTIO — XXiHKW i YOJIOBIKM.

CepenHiii Bik ( X£0) MeIIKaHIIB pagioaKTUBHO 3a0pyI-
HEHMX TEPUTOPIil MepIilIoi KOrTOpTU Ha MOMEHT KaTacTpo-
du (26.04.1986 p.) cranoBuB 29,5+23,2 poKy (KiHOK —
30,6%22,3, 4osoBiKiB — 28,31+23,2), BiOmOBiIHO IJIs APY-
roi koroptu — 28,7%£17,3 (29,8£17,7 ta 27,5£16,2) poKy.

Cardiovascular diseases are the most prevalent
among population of Ukraine. Data analysis is
indicative to an increase in mortality due to car-
diovascular disease. Thus circulatory mortality
increased by 8.4% in 2010 as compared to 2000
[4—6].

Effects of the Chornobyl accident are supposed
to be an additional risk factor for the development
of cardiovascular disease. Under these circum-
stances a special attention is required to study the
mortality rates in population of contaminated
areas as a high-risk group.

OBJECTIVE

To estimate cardiovascular disease death rates in
the post-accident period (1988-2010) with regard
for accumulated radiation doses and sex among
inhabitants of the areas contaminated after the
Chornobyl accident.

MATERIALS AND METHODS

During 1988—2010 the epidemiological study of
cardiovascular mortality among inhabitants of
contaminated areas was conducted using data
from the State Registry of Ukraine (hereinafter re-
ferred to as SRU) of persons affected by the Chor-
nobyl accident.

As the objective of our study was to determine
the death rates among inhabitants of contaminat-
ed areas depending on total radiation dose in
1986-2010 we therefore had grouped the study
subjects into the two cohorts.

The cohort 1 numbered 155,592 people (86,787
women and 68,805 men) living in Volyn,
Zhytomyr, Kyiv, Rivne, Sumy, Cherkasy and
Chernihiv regions. Their accumulated radiation
doses were 5.6—20.99 mSyv.

The cohort 2 included 98,830 people (52,640
women and 46,190 men) residing in Volyn,
Rivne, Sumy, Cherkasy and Chernihiv regions,
their accumulated radiation doses were 21—50.99
mSv. We have used the data of general dosimetry
certification of settlements of Ukraine to com-
pose the cohorts [7]. Members of the cohorts
were selected into the two groups — males and
females.

Mean age (X£0) of the inhabitants of radiation
contaminated areas at the time of accident (April 26,
1986) was 29.5£23.2 years (30.6£22.3 in women,
28.3+ 23.2 in men, cohort 1), and 28.7£17.3 years
(29.8+ 17.7 and 27.5%16.2 respectively, cohort 2).
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Peectpaltiist xBopob nmoctpaxkaanux 3 1988 mo 2000 pp.
MPOBOAMIACH 32 CTATUCTUYHOIO MixKHApOAHOIO Kiaacudi-
Kattiero xBopo0 nes’siroro rnepernsiay (MKX-9), 3 2001 —
3a CTAaTUCTUYHOIO MixXKHAPOAHOIO KJacudikalliero XBopoo
ngecaroro neperisaay (MKX-10). IToBHOI BinmoBigHOCTI
Koaudikauii mudpis xeopod MKX-9 ta MKX-10 Hemae.
Tomy (axiBIIi CITITEHO 3 KapaioJoraMy Ta elTigeMioiora-
MU PO3pOOUIN CIleliaTbHUI JOBITHUK, Y IKOMY IPUBE-
JIEHO Y TMIOBHY BiIMOBIMHICTh 3HAYEHHS YCiX OJIOKIB iHTEP-
Bairy 100.0—199.9 3a MKX-10 mo pyopuk 390.0—459.0
MKX-9 51K 3ag0BiIbHOTO BapiaHTa IJIsI PO3paxyHKY CTa-
TUCTUYHUX MOKA3HMKIB Ul OXOIUIEHHS NOCIIIKEHHAM
YCBhOTO KJIaCY XBOPOO CUCTEMU KPOBOOOITY.

Po3pobiieHnii 1OBiAHMK BiANOBiIHOCTE Komudikalii
xBopo0 MKX-9 no MKX-10 Oyno amanToBaHO, 11100 Ha-
JaTh MOXKJIMBICTb MPOBOAUTU PO3pPaxyHKU 3 BUKOPHUC-
TaHHSIM (aiitiB faHux APY “YKpaiHCchbKOro LEeHTpy iH-
¢dopmauiitHux TexHoJioriii Ta HaioHaabHOro peectpy”
MO3 VYkpainmn.

Jnst oTpruMaHHs aOCOJIOTHOI YMCEJIbHOCTI BUSIBIEHUX
BUIAIKiB CMEPTHOCTI BiJl XBOPOO CUCTEMHU KPOBOOOIry
OyJ10 CTBOPEHO CIIeliali3oBaHe MporpaMHe 3a0e3IeueH-
Hsl 'y cepeoBulli 6a30Boi1 mporpamu I PY.

ByB po3paxoBaHuii okasHuk cmeptHocTi (ID Ha 10° mro-
JHO-POKiB) BiJl XBOPOO CCTEMHU KPOBOOOIry 0cid cchopmMo-
BaHMX KOropT 3a Iepioa MoHiTopuHry 1988—2010 pp. 3 BU-
KopucTaHHSIM eJleKTpoHHMX Taomis EXCEL for Windows.

PE3VYJIBTATU TA OBTOBOPEHHS

3a pe3yabraTaMu JIOCiIKEHHSI BCTAHOBJICHO, 1110 B 1IiJ10-
MY CMEPTHICTb BiJ XBOpoO cucteMu KpoBoobiry (100—199
3a mmdpom MKX-10) MelkaHIiB pagioaKTUBHO 3a0-
PYAHEHUX TEPUTOPIlA 3a BeCh IEPioN CIIOCTEpPEKECHHS
(1988—2010) mocToBipHO BUILIA Yy APYTiiA KOTOPTi 3 HAKO-
OUYEHUMU J03aMU CYMapHOIo pajialiiHoOro omn-
poMmiHeHHs 21—50,99 M3B, MOPIBHSIHO 3 MIEPIIOI KOTop-
TOIO 3 J03aMW HAKOMWYEHOIO CYMapHOIO pafialliiiHOTO
onpoMiHeHHs 5,6—20,99 M3B (puc. 1).

3Ha4YeHHs PiBHIB IMTOKA3HWKIB CMEPTHOCTI MEIIIKAHIIIB 3
pi3HMMU TapaMeTpaMM HaKOIMYEHUX CYMapHUX 103
pagialifHOro ONpoMiHEeHHS 3a rpylaMy XBOpoO CUCTEMU
KpOBOOOIry, sIKi (hOpMYIOTh KJ1aC XBOPOO CUCTEMM KPOBO-
00iry, HagaHi B Tab1. 1.

Crin 3a3HauMTH, IO B 000X KOTOpTax HalBMILI piBHI
MOKa3HUKIB CMEPTHOCTI MEIIKAHILIiB 000X KOropT BCTa-
HOBJICHO 3a IpyIrolo “imeMiuyHa xBopoba cepiisi”. Bucoki
piBHI ITOKAa3HWKIB CMEPTHOCTI BUSIBJICHI 3a TpyIraMu “11e-
peOpoBacKyJISIpHi XBOpoOu”, “iHIII XBOpoOM cepus”,
“rinepToHiyHa XxBopoba”.

BcraHoBiaeHa pi3HULS MiX pPiBHSIMM MOKa3HUKIiB
CMEPTHOCTI Bif XBOpOO cMCTeMU KpOOOiry 3a rpynamu

Registration of diseases in survivors since 1988
till 2000 was carried out in accordance with Inter-
national Classification of Diseases, Ninth Revi-
sion (ICD-9), since 2001 — in compliance with
International Classification of Diseases, Tenth
Revision (ICD-10). There is a difference in dis-
ease codification using ICD-9 and ICD-10. For
this reason the experts together with cardiologists
and epidemiologists have developed a specialized
reference book providing a full compliance of
block values in the range of 100.0—199.9 (ICD-10)
to rubrics in the range 390.0—459.0 (ICD-9) as a
satisfactory option for calculation of statistical
indicators for the whole class of cardiovascular dis-
eases.

Our reference book was adapted to make calcu-
lations using data files from the SRU “Ukrainian
Center of Information Technologies and National
Register”, Ministry of Health of Ukraine.

Specialized software was developed in the envi-
ronment of SRU basic program to obtain the
absolute number of diagnosed cases of deaths from
cardiovascular diseases.

During the monitoring period (1988—2010) we
calculated the cardiovascular death rate (ID per
10° person-years) for the cohorts using spread-
sheets (EXCEL for Windows).

RESULTS AND DISCUSSION

The overall mortality from circulatory system dis-
eases (ICD-10 codes 100—199) among residents of
radiation contaminated areas within the entire
period of observation (1988—2010) was sig-
nificantly higher in the cohort 2 (21—50.99 mSv
integral accumulated radiation doses) in com-
parison with the cohort 1 (subjects having 5.6—
20.99 mSyv integral accumulated radiation doses )
(Fig. 1).

Table 1 presents death rate values for the con-
taminated territory residents having different inte-
gral accumulated radiation doses by groups of cir-
culatory system diseases within a clas of Diseases
of the circulatory system.

It should be noted that the highest death rates
among members of both cohorts were established
for the group of “ischemic heart diseases”. High
death rates were found for such groups as “cere-
brovascular diseases”, “other forms of heart dis-
ease”, “hypertensive diseases”.

We determined difference in cardiovascular death
rates for the groups of diseases among cohorts. In
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Koropta 1

Koropta 2

PUCYHOK 1. PiBeHb cMepTHOCTI Big XBOP06 cUCTEMM KPOBOOGiry B KOropTax MewKaHLiB pagioaKTUBHO
3a6pyaHeHunx TepuTopii 3a 1988-2010 poKu cnocTepeXeHHA 3aNeXHO Big HAKONMYEHUX CyMapHUX 03

papiauiiHoro onpomiHeHHs

Figure 1. Cardiovascular disease death rate in the cohorts of people living in contaminated areas in rela-
tion to accumulated doses, 1988-2010 observation period

XBOpOO TOMiX Koroptamu. Y Hpyriii Koropti piBeHb
CMEPTHOCTI Maifxke 3a BciMa rpyrnamMy XBopoO CHCTEMM
KpoB0oOOiry (“XpoHiuHi peBMaTW4Hi XBOpoOOW cepis”,
“rinmeproHiuHa XBopoba”, “imemMiuyHa XxBopoOa cepiis”,
“iH1Ii XBOpOOM cepls”, “LiepedpoBaCKYIsIpHI XBOpoou”,
“XBOpOOM BeH, JiM(paTUYHUX CYAWH Ta JiM@aTUYHUX
BY3JIiB”) JOCTOBIPHO BUIINIA, HiXK y TICPIIiii. AJie Bill XBO-

Ta6nuusa 1

cohort 2 the death rates for almost all groups of cir-
culatory system diseases (“chronic rheumatic heart
diseases”, “hypertensive diseases”, “ischemic heart
diseases”, “other forms of heart disease”, “cere-
brovascular diseases”, “diseases of veins, lymphatic
vessels and lymph nodes, not elsewhere classified”)

were significantly higher than in the cohort 1. In

PiBHi NoKa3HMKiB cMepTHOCTI Bif XBOp06 cMcTeMU KpOBOOGiry MewwKaHLiB pafioaKTMBHO 3a6pyAHEHMX
TEepUTOPiin JBOX KOFOPT 3 pisHMMKM NapameTpamMu CyMapHUX A03 paaiauinHoro onpomiHeHHs 3a 1988-2010 pp.

(ID Ha 10° niopnHO-poKiB)

Table 1
Circulatory system disease death rates in two cohorts of

people living on contaminated territories having

different total radiation doses accumulated within 1988-2010 (ID per 10° person-years)

F'pynu xBopo06 cucTemu KpoBoOOiry Wudpp MKX-10 Mepuwa Koropra [Opyra koroprta

Groups of circulatory system diseases ICD-10 code Cohort 1 Cohort 2
ID+m ID+m

XpoHiuHi peBMaTWyHi XBOpobu cepLis 105-109 0,05+0,01 0,09+0,01*

Chronic rheumatic heart diseases

linepToHiyHa xBopoba 110-115 0,20+0,01 0,51+0,02*

Hypertensive diseases

lwemiyHa xBopoba cepuist 120-125 4,36+0,05 5,69+0,08*

Ischemic heart diseases

JlereHese cepLie i NOPYLUEHHs! IereHeBOoro KpoBoobiry 126128 0,07=0,01 0,07+0,01

Pulmonary heart disease and diseases of pulmonary circulation

[HwWi xBOpOOM Cepus 130152 0,57+0,02 0,63+0,03*

Other forms of heart disease

LiepeGpoBackynsipHi Xxeopoou 160169 0,76+0,02 0,81+0,03*

Cerebrovascular diseases

XBopobw apTepii, apTepion Ta kaninspis 170179 0,25+0,01* 0,16+0,01

Diseases of arteries, arterioles and capillaries

XBOpOOW BeH, NiMPATUIHMX CyaMH Ta NiMPATUYHNX BY3NIB 180189 0,03+0,004 0,10+0,01*

Diseases of veins, lymphatic vessels and lymph nodes, not elsewhere classified

IMpumiTka. * — HOCTOBIPHA PI3HWLS PIBHIB NOKA3HMKIB MiX KOropTamu.
Note. * — significant difference in rates of cohorts.
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po0 apTepili, apTepion Ta KamijasipiB CMEPTHICTh YacTille
crocTepiraiy B Mepliiil KOropTi, HiXX y aApyriit. [TokazHu-
KM CMEPTHOCTI BiJl JIESTEHEBOIrO ceplis i MOPYIIESHHS Jiere-
HEBOTO KPOBOOOIry ocid 000X KOTropT He Bimpi3HSIMCS
PiBHSIMM.

Ho3ooriuHi ¢hopMu, §IKi € YNUHHUKAMUA CMEPTHOCTI Ta
(opMyI0Th BUILIETIepEIiYeHi IPyIX XBOPOO CUCTEMU KPO-
BOODIry, B 000X Koroprax maiixke ifeHTW4Hi. Tak, rpymy
“imeMiuHi xBopobu cepus” ¢(HOpMye B OCHOBHOMY
XpOHiYHa ilmeMiyHa xBopoOa; rpymy “LepedpoBacKy-
JIIpHiI  XBopobu” 3aKyImopKa MO3KOBHMX apTepii,
BHYTPIllIHiii MO3KOBHUIl KPOBOBMJIWB, Ipymy “Timep-
TOHIYHa XBOpoOa” — TiMepTOHIYHA XBOpoOa 3 MepeBax-
HUM YpaXXeHHSIM Ceplisl, BTOpMHHA TillepTeH3is; TpyImy
“iHIIMX XBOpOO ceplst” — KapaioMiorarisi, cepleBa He-
JIOCTaTHICTh, HETOYHO BU3HAY€Hi CTaHU Ta YCKJIaTHEHHS
XBOpOO cepls; Ipymy “XBopoOM apTepiit, apTepion Ta
KanijisIpiB” — aTepoCcKIIepo3 CyIMH; IPyIy “XBOpoO BEH,
JTiMdaTUIHUX CyanH Ta JTiM(paTUIHNX BY3TiB” — GieliT i
TpoMOO(]IeOiT.

YV XiHOK i YOJIOBIKiB, sSIKi MEILIKAaIOTh HA PalioaKTUBHO
3a0pyIHEHUX TEPUTOPISIX, 3 PI3HUMU HAKOITMYECHUMU J10-
3aMU CyMapHOTIo pafialliiiHOro opoMiHeHHSs CMEPTHICTh
Bil XBOpOO ceplisl i CynMH BUILE Y APYTiil KOTOPTi, HiX Yy
nepiuiii (tada. 2). ¥ 4osoBikiB 000X KOrOpT CMEPTHICTb
BiJl XBOpOO cHCTeMU KPOBOOOITY JOCTOBIPHO BUILIE, HixK Y
JKiHOK.

Ta6nuusa 2

contrast mortality from diseases of arteries, arteri-
oles and capillaries was more characteristic to the
cohort 1 members. Death rates of pulmonary heart
disease and diseases of pulmonary circulation in
both cohorts were similar.

Nosological forms are nearly identical in both
cohorts. Thus the group “ischemic heart diseases”
is mainly formed by the chronic ischemic heart
disease, group “cerebrovascular disease” — by the
cerebral artery occlusion and internal cerebral
hemorrhage, group “hypertensive diseases” — by
hypertensive heart disease and secondary hyper-
tension, group “other forms of heart disease” — be
the cardiomyopathy, heart failure, complications
and ill-defined descriptions of heart disease, group
“diseases of arteries, arterioles and capillaries” —
by the arteriosclerotic vascular disease, group “dis-
eases of veins, lymphatic vessels and lymph nodes,
not elsewhere classified” — by the phlebitis and
thrombophlebitis.

In male and female residents of the contaminat-
ed areas having different accumulated radiation
doses the mortality from heart and vascular dis-
eases is higher in the cohort 2 (Table 2). In both
cohorts the mortality from cardiovascular diseases
among males was significantly higher than in
females.

PiBeHb cMepTHOCTI Bi XBOpP0O6 cucTeMU KPOBOOGiry B JKiHOK i 40/10BiKiB 060X KOropT 3 pi3HUMU napameTpamu
CyMapHUx A03 pagiauiitHoro onpomiHeHHs 3a 1988-2010 pp. (ID Ha 10° nioanHo-poKiB)

Table 2

Circulatory system disease death rates among women and men of both cohorts with different total radiation

doses, 1988-2010 (ID per 103 person-years)

Cratb Mepwa koroprta (5,6—20,99 m3B) Apyra koropta (21-50 m3B)
# Cohort 1 (5.6—20.99 mSv) Cohort 2 (21—-50 mSv)
Kinku 5,35+0,08 6,80+0,12*
Females
Yonoiku 7,37+0,10# 9,43+0,15*#
Males

lMpumiTka. * — AOCTOBIPHA PI3HULIA PIBHIB CMEPTHOCTI MOMiX NEPLLOIO Ta APYrol0 KOropTamu.
# _ [OCTOBIPHA Pi3HNLA PIBHIB CMEPTHOCTI MiX XiHKaMV Ta 4YOMOBiKaMM.
Note. * — significant difference in death rates between two cohorts.
# _ significant differences in death rates between females and males.

OCHOBHVMMHU TIpUYMHAMU CMEPTHOCTI Y KiHOK i 40-
JIOBIKIB € TaKi I'pynu XBOpoO, K “ilieMiuHa XBopoOa
cepusi”, “LepedpoBacKyIsIpHi XBOpoOU ™, “rinepTOHIYHA
XBOpoOa” Ta iHIII XBopobu cepis (Tadi. 3). Y XiHOK i
YOJIOBIiKiB Ipyroi KOropTy Maiixke 3a BciMa rpynamu XBO-

po0 CIOCTEPIraeThCsl BUIUI piBeHb CMEPTHOCTI, HiXX Y

b 1Y

The “ischemic heart diseases”, “cerebrovascular
diseases”, “hypertensive diseases” and “Other
forms of heart disease” are the main causes of
death among persons of both sexes (Table 3).
Higher death rates for almost all groups of diseases
were observed in cohort 2 (females and males) vs.
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JKIHOK 1 YOJIOBIKiB MePIIOi KOrOpTU. AJie Y XiHOK Iep-
101 Ta ApPyroi KOropTM Hema pi3HHUII 3a 4YacTOTONO
CMEPTHOCTI 3a lLiepeOpOoBacCKYyJISIPHUMU XBOpOOaMM Ta
MOPYLIEHHSIMMU JIETEHEBOTO KPOBOOOITY, Y UOJIOBIKiB — 3a
iHILIMMU XBOpOOaMU ceplisl Ta MOPYIIEHHSIMU JIETeHEBO-
ro KpoBOOOiry.

PiBHi cMepTHOCTI, Y XKiHOK i y YOJIOBIKiB IPYroi KOrop-
TU JOCTOBIpPHO BUIIIi, MOPIiBHSIHO 3 PiBHSIMMU CMEPTHOCTI
KiHOK Ta YOJOBIKiB MEPIIOi KOTOPTH 3a PaxyHOK YCiX
rpyn XBopoO, 30Kpema, rpyn “XpoHiuHi peBMaTHUYHi
XBOpoOH1” Ta “XBOpOOM BeH, JTiM(MATUIHUX CYINH Ta JIiM-
daTnyHUX By31iB”.

Ta6nuusa 3

cohort 1. In both cohorts the mortality rates were
practically identical for the cerebrovascular dis-
eases and pulmonary heart disease and diseases of
pulmonary circulation (females) and for other
forms of heart disease and diseases of pulmonary
circulation (males).

Death rates in the cohort 2 (both sexes) were sig-
nificantly higher that those of the cohort 1 due to
all groups of diseases particularly the “chronic
rheumatic heart diseases” and “diseases of veins,
lymphatic vessels and lymph nodes, not elsewhere
classified”.

PiBHi noka3HMKiB cMepTHOCTI Big XBOPOO cUCTeMM KpOBOOGiry y MelwKaHuiB pafioakKTMBHO 3a6pyAHeHUX
TEpUTOPii ABOX KOTrOPT 3 Pi3HMMU NapameTpamMu CyMapHUX 403 paaialiiHoro onpomiHeHHA 3a 1988-2010 pp.

(ID Ha 10° niopnHoO-poKiB)
Table 3

Circulatory system disease death rates in the two cohorts of residents of contaminated areas, different total
radiation doses, 1988-2010 period, (ID per 10° person-years)

F'pynu xBopo6 cuctemu KpoBooGiry LWnpp MKX-10 Xinku / Females Yonogiku / Males

Groups of circulatory system diseases ICD-10 code TMepiua koropta [pyra koropta [lepla koropta Jpyra koroprta
Cohort 1 Cohort 2 Cohort 1 Cohort 2

ID+m ID+m ID+m ID+m

XpoHiyHi peBmaTUyHi XBOpPOOM cepus 105-109 0,05+0,01 0,10+0,02* 0,05+0,01 0,07+0,01*

Chronic rheumatic heart diseases

linepToHiyHa xBopoda 110-115 0,17+0,01 0,45+0,03* 0,24+0,02# 0,56+0,03#,*

Hypertensive diseases

lwemiyHa xBopoGa cepus 120-125 3,75+0,07 4,73+0,1* 5,06+0,08# 6,71+0,12# *

Ischemic heart diseases

JlereHeBe cepLie i NOPYLUEHHs! IereHeBOro KpoBoobiry 126—128 0,05+0,01 0,06+0,01 0,09+0,01# 0,09+0,01#

Pulmonary heart disease and diseases of pulmonary

circulation

[HLWLi XBOpOOM CepLs 130152 0,38+0,02 0,47+0,03* 0,79+0,03# 0,80+0,04#

Other forms of heart disease

LiepeGpoBackynspHi xeopoou 160169 0,71£0,029 0,75+0,03 0,81+0,03# 0,89+0,05#*

Cerebrovascular diseases

XBopoGu apTepiii, apTepion Ta kaninapis [70-179 0,21£0,02 0,12+0,01* 0,30+0,02# 0,19+0,02# *

Diseases of arteries, arterioles and capillaries

XBopoOu BeH, NiMdaTYHNX CyaMH Ta niMdatnyHux By3nis 180189 0,03+0,01 0,10£0,02* 0,03+0,01 0,11+0,01*

Diseases of veins, lymphatic vessels and lymph nodes,
not elsewhere classified

lMpuMiTka. * — AOCTOBiPHA Pi3HNLIA PIBHIB NOKA3HMKIB MOMiX KOropTamu.
# _ 0CTOBIPHA PI3HMLISA PIBHIB NOKAZHIKIB MOMiX XiHKaMM Ta Y0/OBiKaM B 060X KOropTax.
Note. * — ssignificant difference in rates between the cohorts.
# _ significant difference in rates between women and men of both cohorts.

OtTxe, mocWIalOUMCh Ha BUILEBHKIaAeHe, 3a 1988—
2010 poxm criocTepeskeHHsI BUSBJIeHA JOCTOBIpHO BUIIA
(ID na 10° monuHO-pokiB craHoBUTH 8,08%0,10)
CMEPTHICTh Bil XBOpPOO CHUCTEMU KPOBOOOIry B Mell-
KaHIIiB palioaKTUBHO 3a0pyAHEHUX TEPUTOPili 3 103aMU
cyMapHOTO papianiitHoro ompomiHeHHst 21,00—50,00

Thus referring to the above a significantly higher
(ID per 10° person-years is 8.08+0.10) circulatory
system disease mortality was revealed within
1988—2010 observation period among residents of
radiation-contaminated areas having 21.00—50.00
mSv total radiation doses accumulated during
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M3B, HakonuyeHUMu 3a 1986—2010 pp., MOPiBHSIHO 3
MELIKAHUSIMU PaJdioaKTUBHO 3a0pyIHEHMX TEPUTOPiit
(ID Ha 10° monuHo-poKiB cTaHOBUTE 6,29+0,06) 3 n03a-
MM CYMapHOro orpomiHeHHs 5,6—20,99 m3B, Hakomnu-
yeHnumu 3a 1986—2010 poku.

YV XiHOK i YOJIOBIiKiB, SIKi MEIIKalOTh Ha paaioaKTUBHO
3a0pyIHEHUX TEPUTOPISAX, 3 HAKOIIMYEHUMMU J03aMU CYy-
MapHoro pagiauiitHoro omnpomideHHs 21,00-50,00 m3B
CMEPTHICTH Bi XBopo6 cepus i cynuH Buine (ID Ha 103
JIIOAVWHO-POKIB y XiHOK cTaHOBUTH 6,80%0,12, y 4Yo-
JIOBiKiB — 9,43£0,15), HixX y XXiHOK i YOJIOBIKiB 3 HAKOTIN-
YEHUMMU 103aMU CyMapHOTO pafiallifHOro OrmpoMiHEeHHS
5,6—20,99 M38 (ID Ha 10° 1001MHO-POKIB y XiHOK CTaHO-
BUTH 5,34%0,08, y yonosikiB — 7,37%0,10). ¥ 4osoBiKiB
He3aJIeXHO BiJl TapaMeTpiB 103 HAKOIMUYEHOTO CYyMapHO-
ro panialiifHOro OMpOMiHEHHSI CMEPTHICTh BiJ XBOpOO
CUCTEMU KPOBOOOITY TOCTOBIPHO BUILA, HiX Y XKiHOK.

OCHOBHMMU NPpUYMHAMU CMEPTHOCTI Bii XBOpOO cuC-
TeMU KPOBOOOITy y XiHOK i YOJIOBiKiB 000X KOrOpT OyJ11
ilmeMiuHa xBopoba cepiis, LepedpoBacKyIsipHa XBOPO-
0a, rinmepToHiyHa XBOpoba, XBOPOOU ceplisl, XBOPOOU ap-
Tepiil, apTepion Ta Kamijispis.

BUCHOBKU

1. CMepTHICTB Bl XBOPOO CUCTEMU KPOBOOOII'Y MEIIIKAHIIIB
panioakTUBHO 3a0pyIHEHUX TEPUTOPIii 3a7I€XKUTh Bill Iapa-
METpiB 103 CYMapHOIro pamialiiiHOro OIpOMiHEHHSI 3a
nepion 1986—2010 poxku. Ilpo 1ie CBITYMUTH AOCTOBIpHO
(p<0,05) BuLIWMIi piBeHBb MTOKa3HUKa cMepTHOocTi (ID Ha 103
JIIOMMHO-POKiB cTaHOBUTH 8,08+0,10) y 0cib 3 BUILIMMU Ma-
pameTpamu 103 orpomineHHs (21,00—50,00 M3B) mpoTtu
piBH4 mokasHuka cMmeptHocti (ID Ha 103 monuHo-pokis
CTaHOBUTH 6,29+0,06) y 0ci0 3 HIKYMMU TTapaMeTPaMU Cy-
MapHOro pafiaLiifHoro onpoMineHHs (5,6—20,99 M3B.)

2. CMepTHICTB Bil XBOpOO CUCTEeMU KPOBOOOITY MEIITKaH-
LiB palliocaKTUBHO 3a0pyIHEHUX TEPUTOPIll 3aJIeKUTH Bill
ix cTati. Y 4ONOBIiKiB, HE3aJIeXKHO Bifl MapaMeTpiB 103 Cy-
MapHOro pajialliifHOro OMpPOMiHEHHSI, CMEPTHICTb J0C-
TOBIPHO BUI1IA TTOPiBHSIHO 31 CMEPTHICTIO Y KiHOK. IIpo 11e
cBimyaTh moctoBipHO (p<0,05) BuIi piBHI MOKa3HUKIB
cMeprHocTi yonosikiB (ID Ha 10° momuHo-pokis 7,37+
0,10) mpotu piBHiB ITOKAa3HUKIB CMEPTHOCTI KiHOK (ID Ha
10° monuHo-pokiB 5,34+0,08) y mepuiiii Koropri i Biz-
noBigHo 9,4310,15 ipotu 6,80+0,12 — y nApyriii KOropri.
3. OCHOBHUMM NPUYMHAMU CMEPTHOCTI Bil XBOPOO CUC-
TeMU KPOBOOOIry XiHOK i YOJIOBiKiB — MEILIKAHIIIB pamio-
aKTUBHO 3a0pyIHEHUX TEPUTOPil — 3 J03aMU HAKOITMYe-
HOI'O CyMapHOIo pamialiiiHoro ompomiHeHHs 5,6—20,99
M3B Ta 21,00—50,00 M3B € imeMiuyHa XxBopoba cepliis, lie-
pedpoBacKyJ/ISIpHI XBOpoOU, TilepToOHiYHA XBOpOOa, XBO-
poodu ceplisi, XBOpoOU apTepiii, apTepioi Ta KariisipiB.

1986—2010 as compared to inhabitants of radia-
tion-contaminated territories (ID per 10* person-
years is 6.29%0.06) having 5.6—20.99 mSv total
radiation doses accumulated during 1986—2010
period.

Mortality from the cardiovascular system dis-
eases in male and female residents of contami-
nated areas having 21.00-50.00 mSv accumulated
total radiation doses is higher (ID per 103 person-
years is 6.80%£0.12 in women and 9.43£0.15 in
men) than in males and females having 5.6—
20.99 mSv accumulated total radiation doses (ID
per 10° person-years is 5.3440.08 in women and
7.37£0.10 in men). Mortality from cardiovascu-
lar diseases was significantly higher in men than
in women regardless of the accumulated dose val-
ues.

Ischemic heart diseases, cerebrovascular dis-
eases, hypertensive diseases, other forms of heart
disease, diseases of arteries, arterioles and capillar-
ies were the main causes of death in males and
females of both cohorts.

CONCLUSIONS

1. Cardiovascular mortality rates among residents
of radiation-contaminated areas vary depending
on values of the total radiation dose for the
1986—2010 period. This is evidenced by a signifi-
cantly (p<0.05) higher death rate (ID per 103 per-
son-years is 8.08+0.10) in persons having higher
radiation dose values (21.00—50.00 mSv) com-
pared to the death rate level (ID per 10° person-
years is 6.29£0.06) in patients with lower total
doses of radiation (5.6—20.99 mSv).

2. Cardiovascular mortality rates were found
being sex-dependent in residents of contaminat-
ed areas. Mortality was significantly higher in
men than in women despite the total radiation dose
values that is evidenced by a significantly (p<0.05)
higher death rates in men (ID per 10° person-
years 7.37%0.10) vs. death rates in women (ID
per 10° person-years 5.34+0.08) in the cohort 1
and 9.43%+0.15 vs 6.80£0.12 in the cohort 2
respectively.

3. Ischemic heart diseases, cerebrovascular dis-
eases, hypertensive diseases, other forms of heart
disease, diseases of arteries, arterioles and capillar-
ies are the main causes of death in male and female
residents of contaminated areas having 5.6—20.99
mSv and 21.00—50.00 mSv accumulated radiation
doses respectively.
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