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YBEPTDb CTOJIITTA IICJIA YOPHOBUJIbCBKOI ABAPII: PUBUK
PAKY B I'PYIIAX ITOCTPAXKIAJIOTO HACEJIEHHA

MeToto focnigKeHHs 6yno BU3HAYEHHSA PiBHA Ta AMHAMIKM 3aXBOPIOBAHOCTI HA 3105KiCHi HOBOYTBOPEHHS B LiinoMy Ta
Ha oKpeMi HO30/10Ti4Hi (hopMM B rpynax HaceneHHs YkpaiHu, AKi nocTpaxaanu BHacnigok aBapii Ha YAEC, BnpogoBx
TPMBANOro Nepiofy CNOCTEPEXKEHHS.
Marepianu Ta meToau. [pynamu cnoctepexeHHs 6ynn yyacHUKM NikBigauii Hacnigkie aBapii Ha YAEC (YJTHA) 1986-
1987 pp. yyacTi, eBakyitoBaHi 3 M. Mpun'ate, 30-KM 30HM Ta MeLKaHLi HaGiNbW 3a6pyAHEHUX pafioHyKNigamMm Tepu-
TOpit YkpaiHu. AHani3 npoBeAeHO 3 BUKOPUCTAHHAM CTaHAAPTHUX METOAIB AECKPUNTUBHOT enifemionorii: po3paxyH-
KW iHTEHCMBHUX, BIKOBMX Ta CTAaHAAPTU30BAHMX 3a BiKOM MOKA3HMKIB BK/IOYHO i3 BU3HAYEHHAM CTaHAAPTHOT Noxu6-
KM Ta AOBipyYoro iHTepBany.
Pe3ynbTatn, 06roBopeHHs Ta BUCHOBKM. BCTaHOBNEHO, L0 3aXBOPIOBAHICTb HAa BCi HO30/10MYHI hOpMM 3N0AKICHUX
HOBOYTBOPEHb NMEPeBULLYE HALIOHANbHI MOKa3HUKKM Tinbku B rpyni Y/THA 1986-1987 pp. y4acTi. Y MewkaHuiB pagio-
aKTUBHO 3abpyAHEHUX TepuTOpiii B OCTaHHi POKM BiAMiYEHO 3HMXKEHHs PiBHA 3aXBOPIOBAHOCTI, WO MOXe OyTu
NOB'A3aHO 31 CKOPOYEHHAM CepeAHbOT 0YiKyBaHOT TPMBANOCTI XKUTTS, 0COBMBO Y0/0BiKiB. TakoX Oyno 3apeecTpoBa-
HO 3pOCTaHHS pU3MKY 3aXBOPIOBAHOCTI Ha neikemito cepep YJTHA. Kpim Toro, B yCix TpbOX OCHOBHMX Fpynax nocTpax-
Aanux BUABNEHO 3HAYHMII eKCLEeC 3aXBOPIOBAHOCTI Ha paK WWUTonoAi6HoT 3an03u. ONpoMiHeHHs WuTonoAibHOT 3an0-
31 BHACNifOK [ii onaaiB pafioaKTMBHOO Mofly MOXe OYTY rONIOBHOK NPUYMHOK BCTAHOBNEHOIO eKcliecy Liei nato-
norii. 3pocTaHHs 3axBOPIOBAHOCTI Ha paK WWTONOAIOHOT 3aN03M 3apEECTPOBAHO HE TifbKW Y [iTEl, ane TaKoX V
nigniTkie Ta gopocnux. KinbKicTb HaANMWKOBMX BUNAAKiB paKy WUTONOAIOHOT 31031, AK HACNiAKY paAialiiHoro on-
POMiHEHHS, MA€E TEHAEHLII0 0 3pOCTaHHA 3 NAKHOM Yacy. CyTTeBe NigBULEHHS 3aXBOPIOBAHOCTI HA pak MOJIOYHOT 3a-
no3u 6yno BusBneHo y xiHok YJTHA 1986-1987 pp. y4acTi. OCKinbKu NaTeHTHUI Nepiog ANs Pi3HUX HO30MOFIYHMUX
hopM pagiauitHo iHAYKOBAHMX MyX/UH BiAPI3HAETLCA, Y NOJANbIIUX AOCHIMKEHHAX CAif NPUAINATM yBAry He TiNbKu
3a3HayeHnM hopmam 3N10KICHUX MyXWH, ane i HOBOYTBOPEHHAM 3 Bi/ibll TPMBANWUM NATEHTHUM NepiofoM: NereHis,
WAYHKY, NPAMOT KULWKK, AEWHNKA, CEYOBOTO MiXypa, HUPKN Ta MHOXUHHIN Mi€nomi.
KniouoBi cnoBa: Asapis Ha YAEC, ioHi3ytloua papiauis,noctpaxpani BHACNiLoK aBapii, 3105KiCHi HOBOYTBOPEHHS,
neriKeMis, paK WuUTonoaibHOT 331031, pak MONIOYHOT 3a103M
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Quarter of century since the Chornobyl accident:
cancer risks in affected groups of population

Objective. The goal of this study was to define levels and dynamic trends of cancer incidence at whole and some sep-
arate sites in groups of Ukrainian population affected by the Chornobyl accident during a long period of observation.
Materials and methods. Those groups were Chornobyl accident recovery operation workers (CRW) of 1986-1987
years of participation, evacuees from Prypyat town and 30-km zone and residents of the most contaminated territo-
ries of Ukraine. Analysis was carried out with the standard methods of descriptive epidemiology: calculation of
crude, age-specific and age-adjusted incidence rates with standard errors and confidence intervals.

Results, discussion and conclusions. This study showed that all cancer incidences exceeded the national level only
in CRW group. Decrease of cancer incidence rate in the recent years might be caused by shortened average life
expectancy in Ukrainian population, especially in males. Statistically significant increase of leukemia incidence in
CRW group was registered as well. Besides, in all three main affected groups there was revealed significant excess of
thyroid cancer. Irradiation of thyroid due to radioactive iodine fallouts might be a main cause of this phenomenon.
Increase of thyroid cancer incidence was registered not only in children, but also in adolescents and adults.
Appearance of excess thyroid cancer cases as an effect of radiation exposure tends to increase during the time.
Significant excess was also revealed for breast cancer in female CRW group. Because latency period for different
nosological forms of radiation-induced malignant tumors varies widely, profound attention in further studies should
be drawn not only to thyroid, breast cancers and leukemia, but also to malignancies with longer latent period: lung,

stomach, colon, ovary, urinary bladder, kidney cancer and multiple myeloma.
Key words: Chornobyl accident, ionizing radiation, malignant tumors, leukemia, thyroid cancer, breast cancer.
Problems of radiation medicine and radiobiology. 2014;19:147-169.

BCTYII

V3arajibHeHHsI JaHUX 11010 PiBHSI, OCHOBHUX TeHASHLIi
JIUHAMIKM 3aXBOPIOBAHOCTI Ha 3JO0SKiCHI MNYXJIWHU
BITPOJOBXK OiJTBIII SIK 25-pidHOTO MEpioay Miciisd aBapii Ha
YAEC, Mae He TiTbKM NpakTUYHE, ajie I TeopeTUUHe
3HayeHHs. Taki JOCHiIXXEHHSI TPOBOASTHCS B TPhOX
HaoOiIbLI MocTpaxnanux BHacaigmok apapii Ha YAEC
KpaiHax — Ykpaini, bimopyci, Pocii. B po6orax [1—3]
HaBeJeHO JaHi o0 Pe3yabTaTiB JOCiIKEeHb 3aXBOPIO-
BaHOCTI Ha 3JIOSKiCHi HOBOYTBOPEHHSI B OCHOBHUX TpYy-
Max MocTpaxaaanux YKpaiHu — JikBigmaTtopiB 1986—1987
pp. (koroprta Omm3bko 100 THC. 0ci0), eBaKyiloBaHWX
(6mmsbko 50 TuC. 0Cib), KUTeNiB HANOIIbII 3a0pyaHE-
HUX pamioHyKjaigamMu Teputopiii (6amu3bko 200 THC.
oci0). Cepen LMX KaTeropiit mocTpaxnajaux piBeHb 3ax-
BOPIOBAHOCTI Ha Bci ¢GopMH paxKy ITIEpEeBUIINB
HalliOHaJbHi TTOKA3HUKU JIUIIe Yy TPyMi JIiKBigaTopiB
1986—1987 pp. y4acTi y aBapiiiHUX poboTax, TOAi SIK y
eBaKyioBaHMX Ta MELIKAHIIB 3a0pyIHEHUX TePUTOPii
MOKa3HUKM OyJIM HIKYE.

INTRODUCTION

Generalizing of the data on cancer incidence and
tendencies of its dynamics after more 25 years after
the Chornobyl accident has not only practical but
also theoretical interest. Such studies are per-
formed in the three countries most heavily affect-
ed due to the Chornobyl accident — Ukraine,
Belarus and Russia. In papers [1—3] main results
are presented concerning cancer incidence in
main groups of affected population of Ukraine.
Those are Chornobyl accident recovery operation
workers (CRW) participation in in recovery opera-
tion works 1986—1987 (a cohort 100 thousand),
evacuees (50 thousand), residents of the territories
most heavily contaminated with radionuclides
(200 thousand). In these three groups only in
CRW cancer incidence rate (all sites) exceeded the
national level, but in evacuees and residents of
contaminated territories those rates were lower
than national ones.

(1) 148
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Hani, HakonuyeHi HauioHaqlbHUM pPEECTPOM MOCT-
paxnanux Pocii, cBiguaTh Npo 3pOCTaHHS YaCTOTU OH-
KOJIOTIYHMX 3aXBOpIOBaHb B YYaCHUKIB JIiKBigalii
HacnigkiB aBapii Ha YAEC, gxki oTpuManu 1031
30BHIlTHBOTO onipoMiHeHHs Oinbire 0,1 Ip [4]. ¥V XiHOK,
gKi Opanu ydyacTh B jdikBimauii aBapii Ha YAEC, 3axBo-
PIOBaHICTh Ha yci (OPMU 3JIOSIKICHUX HOBOYTBOPEHb TTe-
peBUIIMIA HallioHalbHI Moka3zHuku y 1,34 pa3za
(moBipuuii intepan — 1,17—1,79) [5].

Cepen okpemMux GopM 3JI0SKICHUX HOBOYTBOPEHBb
HaOiIbIIY yBary BUK/IMKAB paK IIATOMOMIOHOI 3aJI03U
(PIII3) BHACTiMOK ApaMaTUYHOTO 3pOCTAHHS M1OT0 YacTo-
TH BXe uepe3 4 poKH TiCIs aBapii y HAMMOJIOAIIIN rpyri
HaceneHHs. lle 3pocTraHHs BHepille Big3HaueHe HaMU B
1990 p. y miTeit, sIKi IpoKKUBaIM B TPhOX paiioHaX, po3Ta-
1moBaHuX B 0e3rnocepenHiit onusbkocTi 10 YAEC (Hapo-
nuibKomy, OBpylibkomy, [Tonickkomy). 3apeecTpoBaHo 3
JTUTUHU, XBOPUX Ha paK IIUTONOAIOHOT 3a103U. 10 1IbOTro
BUIAJKIB TaKOI NATOJIOr1 y AiTel 32 BeCh Mepio CIocTe-
pexenHs (3 1980 p.) He peecTpyBajoch |6, 7]. AHajoriuHa
cuTyallis criocrepiranacs B Binopyci ta Pocii [8, 9]. I'pys-
TYIOUHCh Ha PEe3yJIBTaTax TPHUBAJIOTO CIIOCTEPEXKEHHSI I10-
nyJisilii, eKCIIOHOBAHOI J0 30BHILIHHOTO ONPOMiHEHHS
[10], MmoxxHa ouiKyBaTH, 1110 3yMOBJIeHNIT YopHOOUIbCh-
Koto aBapiero PII3 6yne peectpyBaTucs 1ie 6araTo pokis,
X04a BEJIMYMHU PUBUKY HE MOXYTh OYTH YiTKO OKPECJICHI.

VY cepii onyGaikoBaHUX POOIT IpeacTaBieHi IOCTiA-
JKEHHSI, METOIO IKMX OYJ1I0 BCTAHOBUTH pafialliliHy Mpu-
pOAYy PU3MKY paKy LIMTOMNOAIOHOI 3a7103H1 MiC/s eKCI10-
suwii 1o P'T B nurauomy Bini [11—13].

OTtpuMaHi pe3yJbTaTH JAl0Th ITiICTaBU 3pOOUTH TaKi
BUCHOBKU:
> JIiHiliHA 3aJIeXHiCTb HAJIJUIIKOBOTO aOCOIIOTHOIO
pusuky PIII3 3HaxoauThces B Aiana3oHi 103 Big 0,05 go 3
Ip;
> CTAaTMCTUYHO JOCTOBipHE 3pocTaHHs yactotu PIII3
3apeECTPOBAHO, MOYMHAIOUM 3 MiATPYNU 3 CEpeaHiMU
nozamu Hukue 0,1 Tp.

IIpoTsirom TpuBaaoro yacy He IPUIIMHSIETLCS AUCKYCis
100 TOro, uu € Huwxk4yuMm pusuk PII3 BHacaigzoxk
BHYTPILIHBEOIO ONPOMiHEHHsI 3a paxyHoK 'l y mopis-
HSTHHI 3 pU3UKOM BiJl 30BHIIlTHBOTO ONpoMiHeHH: [13, 14].
V nocnimkeHHsIX, 110 nepeaytoTb YopHOOMIbChKili aBapil,
iHdopMaris mono pusuky PII3 y aiTeit 3a paxyHOK OIl-
pomineHHs 'T 6yia 1ocUTh OOMeEXeHa, TOi [K JaHi LI0-
JI0O HaCJIiAKiB 30BHILLIHBOTO OIPOMiHEHHS (HaIlpUKIan,
SITIOHCBKOI KOTOPTH) Oy/TM IIMpoKo Bimomi [10, 14—17].

Exonoriyne gociimKeHHsI B TPhOX HaOLIbII 3a0pyaHe-
HUX PagioaKTUBHUM MOIOM 00JaCTSIX MiBHIYHOI YaCTUHU
VYkpainu, sike oxorumoe 1iepio 3 1990p. mo 2001p. cepen
TTEH i MTITKIB BikoMm 1—18 pokiB Ha MoMeHT aBapii [18,

Data those were collected in the National reg-
istry of affected population of the Russian
Federation, suggest about the increase of oncolog-
ical diseases frequency in Chornobyl accident
recovery operation workers with doses of external
irradiation more 0.1 Gy [4]. In women participat-
ed in recovery operation works, SIR for all cancers
was 1.34 with 95% confidence interval (CI) 1.17 —
1.79 [5].

Among separate forms of malignant tumors the
thyroid cancer drew highest attention because of a
dramatic increase in youngest age group of popu-
lation already after 4 years after the accident. This
increase was noted firstly in 1990 in children, those
were residing in the three districts closely adjacent
to the Chornobyl Nuclear Power Plant (ChNPP).
Three thyroid cancer cases were registered in chil-
dren firstly since 1980 (starting year of observa-
tion). No such disease was diagnosed in children
within all the survey period [6, 7]. Similar situation
was observed in Belarus and Russia [8, 9]. Basing
on results of long-term monitoring of the popula-
tion exposed to external irradiation [10], it is
expected that thyroid cancer cases related to the
Chornobyl accident will be registered for many
years, though evaluation of the risk are not clear.

There are published some papers [11—13] where
there were presented studies aimed to define radi-
ation origin of thyroid cancer after exposure with
BIT in childhood.

Obtained results allow to make the following
conclusions:
> linear excess absolute risk (EAR) dependence of
thyroid cancer is located in dose rage between 0.05
and 3 Gy;
>statistical significant excess of thyroid cancer is
registered in sub-group with average doses lower
0.1 Gy.

For a long time there is discussed a question
whether thyroid cancer risk is lower due to internal
exposure by *'T than because of external irradia-
tion [13, 14]. In studies performed before the
Chornobyl accident an information about thyroid
cancer risk in children exposed to '*'I was very lim-
ited while consequences of external irradiation (in
Japanese cohort for instance) were well known
[10, 14—17].

Ecological study performed in children and ado-
lescents aged 1—18 and residing in the three oblasts
of Northern Ukraine most heavily contaminated
with radioactive iodine with observed period
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19], no3BoMMIO po3paxyBaTh 0a30Bi MOKA3HUKU pajia-
uitHoro pu3uky PII3: HaaIMIIKOBUIA BITHOCHUI PU3UK
(ERR) Ha 1 Ip — 8,0 (95 % nosipunii intepBai 4,6—11,0) i
HamguikoBuil abcomoTHuit pu3uk (EAR) Ha 10 000 mro-
quHo-Ipeit — 1,5 (95 % A1 1,2—1,9). Lli ouiHku cxoxi 3
TUMU, SKi OTpPHMMaHi B iHIIMX pO3paxyHKax, 110 y3arajib-
HIOIOTh MaTepiaid CeMU He3aJeKHUX JOCTimKeHb [11].

IMopiBHsbHUM aHami3 3axBoproBaHocTi Ha PII3 uepes
20 pokiB mics1 YopHOOMILCHKOI aBapii B MacilTadbax BCiel
YKpaiHu 3 ypaxyBaHHSIM CE€peIHiX 10 00JIaCcTSIX MOIJIMHE-
HUX LIMTONOAIOHOI 3aJ103010 103 ONPOMIHEHHSI HiTei i
MiUTTKIB (BiK HA MOMEHT aBapii) JO3BOJIUB BCTAHOBUTU
TMIOCTOBIpHU KOpESLiHHUI 3B’ 130K MiX (pakTOpiaTbHU-
MU i pe3yabraTuBHUMU o3Hakamu [20, 21]. OcobauBy
yBary NpuaijieHO HalMOJIOALIiA cyOKOrOpTi Ha MOMEHT
ONpoMiHeHHsI — ocobaMm 1982—1986 pp. HapoOIKEHHS.
EnimiHaiiiss MOXJIMBOIO CKpMHIHTOBOIO €(eKTy, MOCsT-
HyTa LIJISIXOM IMOPiBHSHHS MOKAa3HUKIB 3aXBOPIOBAHOCTI
i€l cyOKOropTy 3 MOKa3HUKaAMU CYOKOTIOpTH, sIKa Hapo-
nunacs tmicast aBapii (1987—1991 pp.), cBimuuTh Ipo Te,
1110 €KCIIEC 3aXBOPIOBAHOCTI, OOYMOBJIEHUI paiallitHUM
dakTopoM, HOCUTH CyTTEBUIA. KpaTHICTb mepeBUILIEHHS
MOKa3HUKIB HAa MOMEHT AOCSITHEHHS 3ralaHuMu CyOKO-
roptamMu Biky 10—14 pokiB ckiana 9,7, a y Biui 15—19
pokiB — 3,4 pa3a. KpiMm Toro, 3pocTaHHS BiKOBMX ITOKa3-
HUKIiB 3aXBOPIOBAHOCTiI HA HANOLIbII 3a0pyIHEHUX TEPU-
TOPISIX MOCTYIIOBO 3 IUIMHOM Yacy ITOLIMPWIOCH Ha JI0-
pocii BikoBi rpymu. Y 1991 p. ekcliec 3aXBOPIOBaHOCTI
crnoctepiraBcs y Bili 0—34 poku Ha MOMEHT aBapii, B
2001 p. — y Biui 0—54 poxu Ha MOMEHT aBapii.

Ha nportuBary 3pocrannio yactotu PLL3 y orpomine-
HUX B IUTSYOMY i TiJUTITKOBOMY Billi €(DeKT eKCITO3ULIii y
JOPOCUX 3aTUILIAETHCS HEe 30BCiM sICHUM. lociiakeH-
Hsl, IPUCBSIYEHI BUBYEHHIO 3axBoproBaHocTi Ha PIII3 y
JOPOCIINX, CBiAYaTh IPO HE3HAYHE 3POCTAHHS YaCTOTHU
L€l TaToJIorii BHACTIIOK il iOHi3yl0UOro BUIIPOMIHIO-
BaHHs [10, 13, 15]. IIpu mpomy ciig 3a3HAYMTH, IO B
OibLIOCTI 3ragaHuX PoOIT BUBYATUCS eeKTH Ail JKepe
30BHIILIHBOTO OIPOMiHEHHSI.

VY nocnimxkeHHi [22], MpUCBIYEHOMY OLIHII PU3UKY
PII3 y mopocnux, sKi MpoOKMBAIOTh Ha 3a0pyIHEHUX
pagioHyKJligamMu TepuTopisax bpsHcbKoi obaacti, He Oy-
JIO BUSIBJIGHO 3aJIe>KHOCTI J03a-BiAnosiab. Ha nmporuBa-
Iy LIbOMY, AoCaimkeHHs [1, 2, 23], npoBeneHe B paMKax
(bpaHKO-HIMEIIbKOI iHILIaTUBU y TPHOX 0O0JACTIX YK-
painu — Kutomupceskiii, KuiBcekiit, YepHiriBcobKiit, B
KoMy BuBYajach yactora PII3 y mimmiTKiB i mopocamx
Ha TEPUTOPISAX 3 Pi3HUM piBHeM BuMadiHb ', BcTaHo-
BUJIO TaKy 3ajiexHicTh. EekT ekcro3ullii 10 pamioak-
TUBHOTO MOy Ma€ TEHMIEHIIIIO 10 3pOCTAaHHS 3 TUIMHOM
yacy. JlocTaTHsI CTaTUCTUYHA MTOTYKHICTb LIOTO JOCHi/I-

(1) 150

1990—2001 [18, 19] allowed to evaluate basic coef-
ficients of thyroid cancer radiation risk: excess rel-
ative risk (ERR) / 1 Gy — 8.0 (95% CI 4.6—11.0)
and excess absolute risk (EAR) per 10 thousand
pGy — 1.5 (95% CI 1.2—1.9). These evaluations are
similar to those ones in other calculations based on
results of the seven independent studies [11].

Comparative analysis of thyroid cancer inci-
dence rate 20 years after the Chornobyl accident in
Ukraine with consideration of average per oblast
absorbed thyroid doses of children and adolescents
showed significant correlation dependence
between factorial and resulting signs [20, 21].
Special attention was drawn to the youngest sub-
cohort at the moment of exposure — individuals
those were born in 1982—1986. After elimination
of screening effect (reached by comparison thyroid
cancer incidence rate in this subcohort and anoth-
er one with persons born in 1987—1991) there was
suggested significant radiation excess in the subco-
hort exposed in age 0—4. At attained age 10—14
thyroid cancer incidence rate in exposed subco-
hort was in 9.7 times higher comparing with unex-
posed one, and at attained 15—19 such excess was
3.4-fold. Besides excess of age-specific thyroid
cancer incidence rates spread during the time to
adult age groups. In 1991 excess of thyroid cancer
incidence was registered in groups aged 0—34 and
in 2001 — in ages 0—54 at the moment of the
Chornobyl accident.

Unlike thyroid cancer incidence increase in
exposed children and adolescents the effect of
irradiation in adult age remains not enough clear.
Studies of thyroid cancer morbidity in adults
suggest a insignificant increase of thyroid cancer
incidence due to ionizing radiation [10, 13, 15].
However in should be noted that in mentioned
papers the effects of external sources of radiation
were investigated.

In the study [22] that was dedicated to thyroid
cancer risk evaluation in adult population resid-
ing in contaminated with radionuclides territories
of Bryansk oblast, the “dose-response” depend-
ence was not revealed. However in other study [1,
2, 23] that was performed in frames of the
French-German Initiative in adolescents and
adults in territories of Chernihiv, Kyiv and
Zhitomir oblasts with different levels of *'I fall-
outs, such dependence was revealed. Effect of
exposure to radioactive iodine tends to increase
in time. Sufficient statistical power of this study
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>K€HHS 1ajla MOXKJIMBICTb OOIPYHTYBATH 11i Ba>KJIMBi BUC-
HOBKH.

Jleitkemist (BUKTIOUAOYM XPOHIUHY JIIMQOITHY Jeii-
KEMIl0) acollilo€ 3 €KCITO3UILEID IO 10Hi3YI0UOol pamialii
Pi3HUX MOMYJISIIN, BKIIIOUAIOUN TUX, XTO TEPEKUB aTOM-
He bomOapayBaHHs Xipocimu i Haracaki, oci0, sskum npo-
BoaMIaCs pajioTepartisi, a TAKOX rpyIl HaceJeHHsI, eKCI0-
HOBaHUX Y 3B’SI13KY 3i CBO€EIO TTPOdeECiiiHOIO TisSNIbHICTIO B
MEIWIIMHI Ta SIIEPHi MpoMuUcIoBOCTi [24]. 3pocTaHHS
PU3BUKY JeiiKeMil BigOyBa€eTbCs B MexXax 2—5 POKiB MicCs
eKCMO3MlLlil, i HAIJIMIIKOBUU BiTHOCHUI pU3UK HA OJUHU -
110 1031 (0COONMBO y AiTeil) € OMHWMM 3 HaWBUIIUX Y
TOPIBHSIHHI 3 iHIIMMU pafialliiiHO-iHIYKOBAaHUMM paKa-
MU [25]. 3aXBOPIOBAHICTb HA JICMKEMilO i CMEPTHICTh Bill
i€l TIPUUMHA YacTO PO3IMIISIIAEThCA K “MapKep” pamia-
LiAHOTO PU3NKY PaKy B €KCIIOHOBAHIM TTOMYJISILIii.

PesynbraT mocCHimKeHb PU3MKY JIEHKeMii y Mell-
KaHILiB 3a0pygHEHUX pPadiOHYKIiZaMM TEPUTOpPil Ta
JIIKBIZATOPiB 1O OCTAHHLOTO Yacy He OyJu HOCTaTHbO
MNepeKOHAUBUMU. JlOCHimKeHHS PU3UKY JehKeMii y
JKUTEJIB HAMOUIbII 3a0pyIHEHUX PalioOHYKIiTaMU Te-
PUTOPIl 32 CBOEIO TPUPOIOIO € €EKOJOTIYHUMM i B LILJIO-
MY CBiluaTh NpPO 3POCTaHHSI 3aXBOPIOBAHOCTI Ha Jei-
KeMilo 3 TJIMHOM 4acy, ajie He BKa3yloTh Ha 3B’SI30K 3
piBHEM 3a0pyaHeHHs pafioHykiaigamu [7]. [TpubauzHo
PO IBOPAa30BEe 3POCTAaHHS PU3UKY MOBiIOMISIETHCS Y
BeJIMKilA KoropTi JikBigmaTtopiB Pocii 3 goszamu omn-
pomineHHs Mix 150 1 300 m3B [26]. OnHak, OLIHKH 103
Y 3a3HaYeHUX JOCTiIKEHHIX HeJOCTaTHHO YiTKO BCTa-
HOBJIEHI.

B YkpaiHo-aMmepukaHCbKOMY ITPOEKTi[27], TIprcBsIUEe-
HOMY BHBUEHHIO pM3UKYy JeiikeMii cepen YJIHA,
JocigKyBajgach kKoropra i3 110,6 TuC. ydacHHKiB
JikBigauii HacminkiB aBapili Ha YAEC, siki npalioBaiu B
30-xkM 30Hi B 1986—1990 pp. BcraHoBieHa BelIM4MHA
HaJJIMIIKOBOIO BiTHOCHOTO pu3uky — 3,44 / Ip. (95 %
nosipunit intepsan 0,47-9,78, p < 0,01) y3romxyeThes 3
NaHUMU, OTPUMAHWUMU IIOJ0 XEPTB aTOMHOTO 6oMbap-
JIyBaHHSI 1 BKa3y€ Ha BiJICYTHICTb BiIMiHHOCTEU y pU3U-
Ky JielikeMil BHACJiJOK TOCTPOro 4ud XPOHiYHOIO OIl-
POMiHEHHSI.

IIIo cTOCYyeThCSI BUMBYEHHSI PU3MKY COJIIIHUX pakiB
(BUKITIOUAIOUM paK IIMTOITOMIOHOI 3a703M) BHACHTIIOK
YOPHOOMIBCHKOTO OTIPOMiIHEHHS, TO CJIijJ 3a3HAYNUTH 00-
MeXeHY KiJIbKICTb TaKUX IociimkeHb [28]. He Oyno Bu-
SIBJICHO CTAaTMCTUYHO 3HAYYIIIOrO 3POCTAaHHS 3aXBOPIO-
BAHOCTI Ha COJIiAHI pakyM MelUKaHLiB 3a0pyJgHEHUX
pamioHyKJligaMu Teputopiii bpsiHcbkoi i Kamy3bkoi 00-
Jlacteii Ta JikBigatopiB Pocii [4, 29, 30].

Cepel OKpeMUX HO30JIOTIYHUX (POPM 3JI0SIKiICHUX HO-
BOYTBOpPEHb paK MoOJIouHOI 3amo3u (PM3) y 3B’a3Ky 3i

allowed mo make some quite important conclu-
sions.

Leukemia (except chronic lymphoid leukemia)
associates with exposure to ionizing radiation in
different populations, including victims of A-
bombing in Hiroshima and Nagasaki, patients
subjected to radiation therapy, population groups
subjected to occupational radiation exposure in
medicine and nuclear industry [24]. Leukemia
risk increases 2—5 years after exposure and ERR
per unit of radiation dose is one of the highest
(especially in children) among other radiation-
induced malignancies [25]. Leukemia incidence
and mortality are being often considered as a
“marker” of radiation risk of cancer in exposed
population.

Results of studies in residents of contaminated
with radionuclides territories and in Chornobyl
accident recovery operation workers concerning
leukemia risk were not enough convincing.
Ecological studies of leukemia in residents of the
territories more heavily contaminated with
radionuclides show increase of leukemia incidence
in time, however do not point out association with
the level of contamination with radionuclides [7].
Approximately two-fold increased leukemia risk is
reported for a large cohort of Russian CRW with
doses 150—300 mSv [26]. However values of doses
in these listed studies are not defined enough
clearly.

This defect was eliminated in the large-scaled
Ukrainian-American project for study of leukemia
risk in CRW, exposed to radiation when they
worked in the Chornobyl zone [27]. There was
formed a cohort of 110.6 thousand participants of
recovery operation works in 30-kilometers zone in
1986-1990. Calculated ERR value 3.44 / Gy (95%
CI 0.47-9.78, p < 0.01) corresponds with results
in studies of A-bombing victims and suggest a lack
of difference in leukemia risk at acute and chronic
exposure.

It should be noted a limited number of studies
concerning solid cancers risk due to the Chornobyl
accident (except thyroid cancer) [28]. No statisti-
cally significant increase of solid cancer incidence
was revealed in residents of contaminated with
radionuclides territories of Bryansk and Kaluga
oblasts and Russian Chornobyl accident recovery
operation workers [4, 29, 30].

After the Chornobyl accident the breast can-
cer also draws some attention because of vulnera-
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3HAYHOIO YYTJIMBICTIO O KAHLIEPOT€HHOI [ii ioHi3yrouoi
panialii Takox MpuBepTa€ oco0aUBY yBary miciast Yop-
HOOUIbCHbKOI aBapii. BMBYeHHSI 3aXBOPIOBAHOCTI Ha
PM3 B ocHOBHOMY MpPOBOIMIOCS B paMKax JEeCKPUII-
TUBHUX €MieMioJIONiYHUX JOCiIKeHb 3 METOI BCTa-
HOBJICHHSI MOXJIMBUX CTOXaCTUIHMX e€(eKTiB y Tpymax
MOCTPaXX1aJoro HaceJieHHs. B HallMx AOCHiIKEHHIX
[31,32] BcTaHOBIEHO, IO BXe 4epe3 12 poOKiB Ticis
aBapii crocrtepirajaocsl iCTOTHE 3pOCTaHHSI 3aXBOpPIOBa-
HocTi Ha PM3 cepen HailOIbII MOCTpaXkKAaaIuX Ipym Ha-
cesieHHs. L5 TenaeHLis 30eperyiacs i B HAaCTYIHi pOKU 3
HaMOIMBII BUpaXKEHUMHU TEMITAMU 3POCTaHHS y KiHOK-
JikBigaTopiB [33, 34].

IcrotHe 3poctaHHs yactotu PM3 BiaMiueHO y XKiHOK-
jnikBigaTopiB Pocii [5]. BennuuHa cTaHaapTU30BaHOTO
criBBigHOIIEeHHs 3axBoproBaHocTi (SIR) nopiBHioE 1,84
(95 % [1: 1,23—2,45).Y MoruieBcbKiit o6macti bimopyci
Bii3HAUYeHUI MOCTIMHMIA picT 3axBoproBaHOCTIi HA PM3
[35].

IIpu emigemionoriyHOMYy aHasli3i 00’€mHAHMX JaHUX
binopyci Ta YkpaiHu BCTaHOBJIEHO 3HAUYIlle ABOKpPATHE
3pocTaHHs 3axBoproBaHocTi Ha PM3 B 1997—2001 pp.
MEIIKAHOK HaWOiabll 3a0pydHEHUX padiOHYKJigaMu
TePUTOPill y MOPIiBHSAHHI 3 MPOXMBAIOYMMU HAa MEHII
3a0pynHeHuX TepuTopisx [36]. B paitonax Ykpainu, ne
cepenHsl HaKkonmM4yeHa g03a ctTaHoBUTH 40 M3B i OiJible,
BigHocHUI pusuk craHoBuB 1,78/3B (95 % Al:
1,08—2,93).

HagenaeHi naHi cBimyaTth Npo HEOOXiAHICTh MOTIMUOIIE-
HOTO BMBUYEHHSI MOXJIMBOIO BIUIMBY iOHi3yIOYOTO OII-
poMiHeHHs Ha BUHUKHeHHS PM3 B YkpaiHchbKoi morry-
JIALil B LiJIOMY i Tpyrax HaceJeHHsI, HalOibII TOCT-
paxpaanoro BHacainok YopHOOMIbCHKOI aBapii.

TakuM 4YMHOM, MpPOBEACHUI aHali3 myOJikauii
CBIIUUTH MPO HEOOXiAHICTh MPOBEACHHSI AUHAMIYHOTO
CIIOCTEpEeXXKEeHHs 3a (POPMYBAHHSIM 3aXBOPIOBAHOCTI Ha
3JI0SIKiCHi HOBOYTBOPEHHSI Yy TpyIllax IOCTpaxKaajoro
BHacaigok YopHOOUIBCHKOI aBapii HaceaeHHS IJIs
OILIIHKM BITJINBY ii (paKTOPiB Ha MOKJINBI €KCIIECH OHKO-
JioriyHoi matosorii. Pazom 3 TuMm, ornsn myoOmikariiii
CBiIUMTBH TPO 3HAYHiI TPYAHOILII B OLiHLI KaHLIEPOIreH-
Hux edekrtiB YopHoOUIbCHKOI aBapii. s ix HagiitHOTO
OOTpYHTYBaHHSI HeoOXigHO omnepyBaTHM OLIHKaMUu
pagialliiHUX 103, BUYEPITHUMHU AAHUMU PO YACTOTY
3JI0SIKICHUX HOBOYTBOPEHb B OCHOBHMX TIpyIlax Hace-
JIeHHs, §Ki 3a3Haqu pafdialiiiHoro omnpomiHeHHs. [o
LIMX I'PyH BiTHOCSATHCS YYaCHUKM JIiKBiJalil HaACJiIKiB
asapii (YJIHA), oco6auBo Ti, XTO OpaB yyacThb B
aBapiiiHuX po6oTtax B 1986—1987 pp., eBakyiioBaHi i3 30-
HU Bim4uy>kKeHHsI, 1 HACeJICHHSs, IKe i1 MoTerep IpoX1Ba€E
Ha 3a0pyAHEHUX PagiOHYKJIiZaMU TEPUTOPIsIX.

bility of breast to cancerigenic effect of ionizing
radiation. Breast cancer incidence after the
Chornobyl accident was studied mainly in
descriptive epidemiological studies aimed to
reveal possible stochastic effects in affected groups
of population. In our studies [31, 32] there was
stated that already in 12 years after the accident
significant increase of breast cancer incidence was
registered in most affected groups of Ukrainian
population. This trend remained in following
years with the highest increase of rates in female
Chornobyl accident recovery operation workers
[33, 34].

Essential increase of breast cancer incidence was
registered in Russian females CRW [5]. Value of
standardized incidence ratio (SIR) was 1.84 (95%
CI 1.23—-2.45). In Mogilev oblast of Belarus per-
manent increase of female breast cancer incidence
rate was noted as well [35].

Epidemiological analysis of combined data of
Belarusian and Ukrainian population showed sta-
tistically significant 2-fold increase of breast can-
cer incidence in female residents most heavily
contaminated with radionuclides territories in
1997—2001 comparing with residents in less con-
taminated regions [36]. In districts of Ukraine with
average accumulated dose 40 mSv and more rela-
tive risk was 1.78 / Sv (95% CI 1.08—2.93).

These results confirm a necessity of profound
investigation of possible role of radiation in breast
cancer incidence rate in whole population and its
separate groups most affected by the Chornobyl
accident.

Therefore results of mentioned studies suggest
an actuality of long term monitoring of cancer
incidence and its dynamics in the groups of pop-
ulation affected due to the Chornobyl accident
to evaluate its factors in possible excesses of
malignant tumours. Besides this review suggests
significant difficulties in evaluation of carcino-
genic effects of the Chornobyl accident. For
more substantial arguments there are needed
clear estimations of radiation doses and exhaus-
tive data on number of cancer cases in main
groups of exposed population. These are
Chornobyl accident recovery operation workers
(CRW) who participated in recovery operation
works in 1986—1987; evacuees from Prypyat
town and 30-km zone; residents still living in the
territories most heavily contaminated with
radionuclides.
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META OBJECTIVE

Mera 11i€i po6OTH MToJsiTana y BcTaHOBIIeHHI piBHA i mu-  The goal of this study was to define the level and
HaMiYHUX MOJIeJIeil 3aXBOPIOBAHOCTI Ha 3710s1KicHi HOBO-  dynamic model of cancer risk in groups of
YTBOPEHHS B 1IiJIoMy Ta Ha okpemi Ho3ojoriuHi ¢popmu B Ukrainian population affected by the Chornobyl
rpynax HaceJeHHs ,lTIOCTpaK1aJloro BHACiA0K aBapii Ha  accident during long-term period (quarter of cen-
YAEC , mpoTsroM TpHUBajoro IepioAy CIIOCTepexkeHHs.  tury) of observation.

MATEPIAJIN 1 METOJIN MATERIALS AND METHODS
3arajibHa XapakTepuCcTHhKa MpoBeneHoro nociimkeHHs i General characteristic of these groups is given in
JOCHiIXKyBaHUX TPYIl NpeacTaBieHa B Ta0auLi 1. the table 1.

g BUBYEHHS PiBHS i AMHAMIKMA 3aXBOPIOBAHOCTI Ha A local personified database on all cancer cases

3J105IKiCHI HOBOYTBOPEHHS HaceJIeHHs HaiOuUIbIl 3a0pyn-  was established in 1987 to study cancer incidence
HEHMX paTioHyKJIigaMMu pailoHiB HamMu y 1987 p. Oyna  rate and its trends in the territories most heavily
CTBOpEHA JIOKaJbHA ISl HAaceJeHHs LUX TepuTopiit mep-  contaminated with radionuclide’s in order to per-

Ta6auusa 1

3arasbHa XapaKTepuUCTUKA AOCNIAXKYBAHUX FPYN HAaCeNEeHHsA, Lo NoCTpaXkAaanu BHacniaoK aBapii Ha YAEC

Table 1

General characteristics of studied groups of population most affected by the Chornobyl accident

Kateropis noctpaxganux Mepioa Bennumnna CepepHi no3u Yucno

CMOCTEPEXEHHs,  [OCHigKyBaHOI ONPOMiHEeHHS* 3apeecTpoBaHUX
POKHM rpynu BUNAAKiB paKy

B rpyni

Cohort Period Cohort size Mean radiation Number of

of observation dose* registered
cases of cancer

MetLukaHuj HanbinbL 3a6pyAHEHUX pafjoHYKiiaMm 1980-2011 1986 p. — 360,7 Tuc., CepepHs edpekTvBHa f03a 24 006

TepuTopiit (JlyruHebkuia, Hapoguubkuia, OBpYLIbKMiA BK/IIOYAIOYN 74,4 TUC. fiTEN  30BHILUHLOTO OMPOMIHEHHS —

paiioHn Xutomupebkoi obnacti, BopoasHCbKuiA, 2011 p. — 180,8 Tuc., 22,4Mm38; cepeaHa [o3a

IBaHKiBCbKMiA, Monicbkuid, HYopHOOUALCHKMIA BK/IOYatoum 27,4 Tuc. piteit Ha L3 — 187-221mIp

(1981-1985 pp.) paitoHu KuiBcbkoi 0bnacri)

Residents of the territories of Kyiv and Zhitomir 1986 — 360.7 ths. Average external effective

most heavily contaminated with radionuclides including 74.4 ths. of children  radiation dose — 22.4 mSv,

(Luginy, Narodychi, and Ovruch districts of the 2011 — 180.8 ths. mean thyroid dose

Zhytomyr region, and the Borodyanka, Ivankiv, including 27.4 ths. of children 187-221 mGy

and Polis’ke districts (and Chornobyl district
during 1981-1985) of the Kyiv region).

EBaKyit0BaHi 3 30HU BifYyXeHHs! 1990-2011 1990 p. — 50,2 Tuc. CepenHsi edekTvBHa 1033 3360
2011 p. — 48,2 Tuc. 30BHILUHBOrO OMPOMIHEHHS!
10-30 m3B; cepenHs no3a
Ha L3 — 184—857 mIp

Evacuees from Prypyat town and 30 km zone 1990 — 50.2 ths. Average external effective

2011 — 48.2 ths. radiation dose — 10—-30 mSy;

mean thyroid dose
184—857 mGy

YyacHukw nikeipauii Hacniakis asapii Ha YAEC (YJTHA) 1994-2011 1994 p. — 84,6 Tuc. CepenHs edekTBHa 103a 9764
1986—1987 pp. yyacri, sii IPOXMBAOTL Y 2011 p. — 96,8 Tmc. 30BHILUHBOrO ONMPOMIHEHHS —
[HinponeTpoBCbKild, [loHeLbKil, KuiBCbKil, 50-200 m38
JlyraHcbkii, Xapkiecbkiii 06nactsix Ta M. Kuis
Chornobyl accident recovery operation workers (CRW) 1994 — 84.6 ths. Average external effective
1986—1987 years of participation living 2011 — 96.8 ths. radiation dose — 50-200 mSv

in Dnipropetrovs'k, Donetsk, Kharkiv, Kyiv,
and Lugansk regions, and in Kyiv city.

Mpumitka. * — HaujoHansbHa aonosiab Ykpaiku (2006, 2011)
Note. * — National Report of Ukraine (2006, 2011)
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coHi(pikoBaHa 0a3a JaHMX BCiX BUMAIKiB paky. i ii rmo-
MOBHEHHS MPOBOAUBCS peTpocrekTuBHuiA 3 1980 p. i mo-
TOYHMI 30ip iH(opMallil IIPO XBOPUX Ha 3JI0SIKiCHI HOBO-
YTBOPEHHS, SIKi MPOXKUBaoTh y JIyruHcbkomy, Hapoauiib-
koMmy, OBpy1IbKOMY paitoHax 2KUTOMUPCHKOi 00tacTi, bo-
poasHcbkoMy, IBaHKiBcbKOMY, Ilomicbkomy pailoHax
KwniBcbkoi oomacti. Kpim Toro, 3i6paHa indgopmaiiist moao
BCiX BMITIAAKiB paKky B KOJUIIHbOMY YOpHOOMIHCHKOMY
paiioni 3a 1981—1985 pp. i Li AaHi BKJIIOUEHi B 3arajibHy
0a3y naHux. [Tpouenypa 300py iHdopMmalliii rojsiraja B re-
perisiai BCiX MEAWYHUX JOKYMEHTIB, BKJIIOUAIOUU €KC-
TPEHi MOBiTOMJIEHHS TTPO HOBi BUMAAKM 3JIOSIKICHUX HO-
BOYTBOPEHbB Ta CBIIOLITB IPO CMEPTh 3 YCiX MEIUYHMX YC-
TAHOB, JI¢ BUSIBJISUIMCS i JIIKYBaJMUCSl OHKOJIOTiUHi XBOPI.
Bci mokyMenTH muissxoM asaBiTU3allii 3iCTaBIISTMCS TSI
BUJIYYEeHHSI OyOTiKaTiB, IMic/is 4oro OyJjia CTBOpeHa ocTa-
ToyHa 0Oa3a maHux. 3 1989 p., 3 MOMEHTy CTBOpPEHHS
HauionanbsHoro kaHuep-peectpy Ykpainu (HKPY), nipo-
BOJIUTBCS MOMOBHEHHS JIOKAJIbHOI 0a3M JaHUX 3 LIbOIO
3aKiIaay iH(opMalli€lo mpo 3aXBOPIIMX Ha pak B Mepepa-
xoBaHMX paitoHax. 3 1980 mo 2011 pp. Oyso 3apeecTpoBa-
HO 24 006 HOBMX BUIMAIKIB 3JI0SKICHOI ITyXJIMHMU.
YucenbHICTh HACEJIEHHSI IepepaxoBaHUX PaliOHIB Ha
moMeHT aBapii Ha YAEC, 3a naHuMu MiclieBUX OpraHiB
HepxkoMmcTaty YKpainu, ckiajia 360,7 Tuc., BKI0Yandyu
74,4 Tuc. piteil y Bili 0—14 pokiB. ¥ 2011 p. HaceneHHs
1IeCcTU pailoHiB, KpiM HopHOOUIBCHKOTO, SIKUIA SIK aaMi-
HicTpaTMBHA OJMHMIUS JIiKBiZoBaHO, cTaHOBUTL 180,8
TUCAY OCi0, BKIouarouu 27,4 tucsau giteil. [IpoBeneHo
PO3paxyHOK LIOPIYHMX BiKOBUX i CTAaHAAPTU30BAHUX M0~
Ka3HUKIB (TTpsgMuii MeTox, cTaHgapTu3aiii) 3a 1980—2011
Pp., IKi MOPiBHIOBAIMCS 3 BiAIIOBITHUMU JAHUMU 10 YK-
paiHi B 1iyloMy, a TakoxX Yy 2KutomMupchkiid i KuiBcbkiit
001acTsX, SKi BKJIIOYAIOTh AOCTIIXKYBaHi pailoHu. 3a
CTaHIAPT BUKOPHCTAHO CBITOBUII CTAaHAAPT HACEICHHSI.
JI1st BUBYEHHSI 3aXBOPIOBAHOCTI Ha 3/I0SIKiCHI HOBOYT-
BopeHHs1 YJIHA 1986—1987 pp. i eBakyiioBaHUX 3a1yde-
Ha 6a3a gaHux JlepxxaBHOro peectpy YKpaiHuU NOCTpaxK-
Janux BHaAcHigZok YopHoOmnbehKoi KaTtactpodu. OTpu-
MaHi TepcoHi(ikoBaHi NaHi MPO XBOPUX Ha 3JIOSKICHI
HOBOYTBOPEHHSI IIMX ABOX TPYI IOCTpaKAaaux OyIr
3icraieHi 3 nfaHuMu HKPY, 1110 1ajino MoX/iuBicTh BUK-
JIIOYUTHU BCi BUITAAKM, SIKi HE MalOTh JOCTaTHHO ITOBHOI
Bepurikalii giarHo3y, i nyoaikaTh 3 MUHYJIUX POKiB. Y
CTBOpEHIif 6a3i JaHMX HaKomu4yeHi gaHi po 3 360 Bu-
NajakiB 3aXBOPIOBaHb Ha 3J0SKiCHI MyXJIWHMU y eBa-
KyitoBaHux (Brpomosx 1990—2011 pp.) i 9 764 y YIIHA
1986—1987 pp. (BripomoBx 1994—2011 pp.)
IIpoananizosano gaHi npo YJIHA 1986—1987 pp., 1o
OpoXUBawTh y JAHinporneTpoBCchKiii, JJoHeubKiil, Kuis-
cbKii, JIyraHcbkiii, XapKiBcbKiii obnactsax ta M. Kuesi
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form a retrospective (since 1980) and current col-
lection of information on all cancer cases in the
Luginy, Narodychi, and Ovruch districts of the
Zhytomyr region, and the Borodyanka, Ivankiv,
and Polesskoye districts of the Kyiv region. These
six districts are referred to in the text below as ter-
ritories most contaminated with radionuclides. In
addition, information on all cancer cases in the
former Chornobyl district during 1981—1985 was
collected and included in the database as well.
For the data collection all relevant medical docu-
ments (including emergency notifications of new
cancer cases as well as death certificates) were
obtained from all medical institutions where
these patients were diagnosed and treated. Since
1989 when in Institute of oncology was estab-
lished the National Cancer Registry of Ukraine
this institution provides the data of cancer cases
collection and storage in whole territory of state
as well in listed districts. In 1980—2011 there were
registered 24,006 new cases of malignant tumors
(table 1).

At the time of the accident the total population
of studied districts was 360.7 thousand including
74.4 thousand children aged 0—14 years. In 2011
the population of six districts excluding evacuated
population of Chornobyl district was 180.8 thou-
sand including 27.4 thousand children. Age-spe-
cific and age-standardized incidence rates were
calculated for the period 1980—2011 and com-
pared with respective data on Ukraine at whole
and also on Zhytomyr and Kyiv regions those
include most contaminated territories. Age distri-
bution of the World Standard Population was used
as a standard.

The data of the State Registry of the Ukraine
(SRU) on Chornobyl Victims were used to investi-
gate the cancer incidence among the Chornobyl
accident recovery operation workers 1986—1987
and among evacuees. The personified data of SRU
on cancer patients were compared with the data base
of the National cancer registry of Ukraine providing
the possibility to exclude all cases vith incomplete
verification of diagnosis and doubled data. After this
procedure, all duplicates and cases without validated
diagnosis were eliminated. During 1994—2011 there
were 9,764 new cases registered among CRW, and
during 1990—2011 3,360 new cases among evacuees.

The data of the CRW counted 96.8 thousand
persons (including 11.3 thousand females) in
2011, namely those that reside in the Dnip-




ISSN 2304-8336. pobnemu pagiauiitHoi Meauumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

ENIAEMIOJNIOrNIA

TA AO3SUMETPIA

3arajbHOI0 yuncesabHicTio B 2011 p. 96,8 THC. 40JI0BIK, i
€BaKyiOBaHMX i3 30HU BiAUY>KEHHS Ta PO3CEJEHUX IO
BCiii TepuTOpii YKpaiHu 3arajbHOIO YMCEIbHICTIO 48,2
THUC. 0ci0. 71 aHai3y MoKa3HMKIB 3aXBOPIOBAHOCTI LIMX
JIBOX TPYIl IOCTPaXIajJoro HaceJIeHHSI BUKOPUCTAHO
HenpsiMUit MeTon cTaHaapTu3alii. Po3paxoBaHi craH-
JapTU30BaHi BimHOIIeHHS 3axBopioBaHocTi (SIR), mpu
LIbOMY B SIKOCTi CTaHIApTy MPUINHATI BiKOBI MOKAa3HUKHU
3aXBOPIOBAHOCTI HaceJeHHsI YKpaiHU.

PE3VIJIBTATU

Jl71s1 KOpeKTHOI OLliHKM aHaTi30BaHUX JaHUX HEOOXigHO
3MaJTI0OBaTH 3arajbHy AeMorpadiyHy cuTyallito B YKpaiHi
B MOPiBHSHHI 3 €BpoNeMCbKUMU KpaiHAMM Ta eIliie-
MIOJIOTIUHI JIaHi 11040 piBHSI Ta IMHAMIKU 3aXBOpIOBa-
HOCTI Ha 3JI0SIKiCHi HOBOYTBOPEHHS HaCeJIEeHHS KpaiH B
wizomy. JlemorpadiuHi gaHi nmpeacraBiaeHi uudpamu ce-
peOHbOI OYiKyBaHOI TPUBAJIOCTI >XKUTTS YOJOBIYOIO i
JKiHOYOTrO HaceJeHH (Tabr. 2).

ropetrovs’k, Donetsk, Kharkiv, Kyiv, and Lugansk
regions, and in Kyiv city. In addition, there were
the evacuees from the city of Prypyat and the 30
km zone, who resettled in the territory of the
Ukraine, a group that included 48.2 thousand per-
sons in 2011. For indirect standardization (calcu-
lation of the standardized incidence ratio — SIR),
the age-specific cancer incidence rates of the
Ukrainian population were used.

RESULTS

For proper interpretation of the analyzed data it
is necessary to compare a general demographic
situation in Ukraine and Western Europe and
epidemiological data concerning level and
dynamic trends of cancer incidence in whole
country. Table 2 shows average life expectancy (in
years) for the population of Ukraine and Western
Europe.

Ta6nuusa 2
CepeaHA ouikyBaHa TpMBanicTb XKUTTA (POKiB) 4onoBiKiB i iHOK YKpaiHu Ta kpaiH 3axipHoi EBponu [37]
Table 2
Average life expectancy (in years) for the population of Ukraine and Western Europe [37]
Mepiop, Yonogiku Xinkun
YkpaiHa 3axigHa €spona YkpaiHa 3axigHa €Bpona
Period Males Females
Ukraine Western Europe Ukraine Western Europe
1990 65,7 73,0 75,0 79,8
2000-2001 62,5 75,9 73,8 82,0
2005-2006 62,3 774 73,8 83,1
2009-2010 65,28 78,33 75,50 83,73
2011 65,98 78,69 75,88 84,00

SIK TIoKa3yloTh JaHi Tabmuii 2, Ha BimMiHY Bim KpaiH
3axigHoi €Bponu, Ie cepeaHs] TPUBAJICTh KUTTS II0-
CTiitHO 3pocTae, B YKpaiHi mpotsarom 1991—2006 pp.
BiZIMiYeHO 3HMKEHHS 1IbOrO MMOKa3HuKa Ha 2,9 % y 4do-
JoBiKkiB i 0,2 % y xinok. ¥ 2009—2010 pp. Big3HaueHa
JesiKa cTabitizallisg MOKa3HUKIiB: Y YOJIOBiKiB BOHU ITpaK-
TUYHO HE 3MiHWJINCS, a Y KiHOK BiAMIYEHO 3pOCTaHHS
Ha 1,9 %. B 2011 p. moKa3HUKHU 3pOCIIN: Y YOJIOBIKiB Ha
1,1 %, ay xinok — Ha 0,5 %.

Bugpieni gemorpacdiuHi npoiecu MaioTh BIJIUB Ha
MOKa3HUKU 3I0POB’S HaceJIeHHsI, HalpuKJa, Ha T0-
Ka3HUKM 3aXBOPIOBAHOCTI Ha 3JI0IKiCHi HOBOYTBOpPEH-
He. Y XuTeniB YKpainu (0COOIMBO YOJIOBIKIB) y 3B’ S13-
Ky 3 BiIHOCHO KOPOTKOIO OYiKyBaHOIO CEpeIHbOIO
TPUBATICTIO XUTTS JIOTIYHO OYiKyBaTM MEHIIOI, IO-
PiBHSIHO 3 TMOIEPEAHIMU POKAMM, KiabKOCTi BUIIAAKiB

paxy.

As the table 2 suggests, average life expectancy in
Western Europe is higher than in Ukraine and per-
manently increased. Unlike that, in Ukraine dur-
ing 1991—2006 this index was decreased by 2.9% in
males and 0.2% in females. In 2009—2010 it some-
what stabilized. In males it remained almost at the
same level, and in females 1.9% increase was reg-
istered. In 2011 there were observed increase on
1,1% in males and on 0,5% in females.

The revealed demographic processes make an
impact on indices of population health e.g. on
malignant neoplasm morbidity indices. It is rea-
sonable to expect lower number of cancer cases
compared to previous years in population of
Ukraine (especially in males) because of relatively
short expected average life span especially in
males.
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ENIAEMIOJNIOrNIA

TA AO3SUMETPIA

V 3B's13Ky 3 LIMM, BEJINKMIA iHTepecC IpeACTaBIIsI€ aHai3
YacOBUX AWHAMIUHUX MOJEJIei 3aXBOPIOBAHOCTI Hace-
JIeHHS YKpaiHW Ha Bci Ta i okpeMmi popmm paky. Takmii
aHaJii3 MpoBeJeHO 3a CTAaTUCTUYHUMU JaHUMU M O3 Yk-
paiHu, SIKMIA OXOIUTIOE OUThII HixX 35-piuyHMi mepion —
1976—2011 pp. ¥V 3B’43Ky 3 BiAIMiHHOCTSIMU B T€HACHIIil
3aXBOPIOBAHOCTI B pPi3Hi 4acoOBi BiApi3Ku BeCh Iepiof OyB
po3misieHnii Ha ABi cKJ1agoBi yacTuHu — 1976—1992 pp. i
1993—2011 pp. Perpeciiinuii aHajiz TMHaAMIiYHUX PSIIiB
3aXBOPIOBAHOCTI 1aB MOXKJIMBICTh pO3paxyBaTH ITOKa3-
HUKU LIOPIYHUX TEMIIB NPUPOCTY TMOKA3HUKIB 3a KO-
edinientamu perpecii (KP) gis1 yonosivoro i XiHouoro
HaceJIEHHS OKPeMO.

BigzHaueHo nocriliHe 3pOoCTaHHSI YaCTOTU BCix opM
3710SIKICHUX HOBOYTBOPEHb Y XKiHOUOTO HaCeJIeHHS IIPO-
TSTOM BCBOTO IIE€piOAYy CIIOCTEpPEeKEeHHS, Xo4ya TEeMIIU
npupocty B 1976—1992 pp. — (KP 1,88 + 0,18) i 1993-
2011 pp. (KP 0,94 £+ 0,08) cyrTeBO Biapi3HSAIOTHCSA. Y
YOJIOBIYOTO HAaCEJIEHHS BUSBJICHO MNPOTUJIEXKHI TEH-
JEHIIii: picT mokasHuKiB y 1976—1992 pp. (KP 4,48 +
0,31), micig yoro B 1993—-2011 pp. (KP -1,68 £ 0,15)
BiA3HAYAETHCS 3HUXKEHHS PiBHS 3aXBoproBaHOCTI. [Tpu-
YUHOI0 3a3HAYCHOTO, IIBUIIIE 332 BCE, € CKOPOUYCHHS
cepeIHbOI TPUBAIOCTI XXUTTS, 0COOJMBO BUPAXKEHOTO Y
yoyioBiuiin monynguii. Cepen okpeMux ¢(opMm 3j10-
SKICHUX IyXJIMH 3BEpTa€ Ha cede yBary IocTiiiHO 3poc-
Talouya TeHJEHILisl 3aXBOPIOBAHOCTI Ha paK MOPOXHUHU
poTa, mpsMoi Ta 00010BOI KUIIKHU, KiHOUOI MOJIOUHOIL
3aJ103U, MepeaMiXypoBoOi 3aJI03U, Tija MaTKH, CEYOBOTO
Mixypa, HUPKM, LIATONOAIOHOI 3ano3u. dus1 rpymnu
iHIIUX (GopM paKky — CTpaBOXOdy, T'OpTaHi, Tpaxei,
OpOHXIB, JIETeHIB — 3POCTaHHS MTOKA3HMKIiB MajIo Miclie
10 1992 poky, micJist 40ro CrocTePira€ThCs iX 3MEHILEH-
Ho. TTopsia 3 UMM, 3HMXKEHHSI PiBHSI 3aXBOPIOBAHOCTI
OpPOTSITOM YChOro MepioAy CIIOCTEePEXKEeHHS BiI3HAUEHO
11010 paky ryou, nutyHka. [IpakTuyHo majo 3MiHIOBa-
JINCS TIOKA3HUKU 3aXBOPIOBAHOCTI Ha pak IIKipH, TO-
JIOBHOTO MO3KY. 3aXBOPIOBAHICTh Ha 3/I0SKiCHi HOBOYT-
BOPEHHS JiM@OITHOI, KPOBOTBOPHOI Ta CITOPiTHEHUX
TKAHWH JIOCTOBIpHO 30iiblyBajacs B mepion 1976—
1990 pp., a B HacTtymnHi 1991-2011 pp. TeMnu npupocty
iCTOTHO 3HU3MIMCA. [HIIA cUTyallis cKanacs 1010 pa-
Ky IIMUKU MaTKA — 10 1991 p. cmocrepiranocs icToTHe
3MEHIIIEHHS YacTOTH Li€l maTtoJorii, a 3 1992 p., HaBna-
KM, — 3pOCTaHHS.

ITicis xapakTepUCTUKM 3arajibHO1 CUTyallil B YKpaiHi
HaOIIbII JOPEYHUM € aHajli3 0COOJMBOCTEN 4acTOTHU
3JIOSIKICHUX TIYXJIMH Cepel TPyl TMOCTpaXaaauX BHa-
criinok aBapii Ha YAEC. 3axBoploBaHICTh Ha 3JIOSIKICHI
HOBOYTBOPEHHSI HaCeJICHHSI, sIKe IIPOXKMBAE Ha 3a0py/I-
HEHMX palioHYyKJIilaMu TEePUTOPIsIX, Yy MOPIBHSHHI 3

Therefore special attention has drowned analysis
of dynamic trends of cancer incidence in
Ukrainian population. Such analysis was per-
formed on the basis of the statistical data of the
Ministry of Health of Ukraine for the 35-years
time period (1976—2011) (table 3). Because of dif-
ferent trends in several years, the total period of
observation was split up into two parts: 1976—1992
and 1993—2011. Regression analysis of the time
series of annual incidence rates was performed to
calculate an average annual increment of inci-
dence by the regression coefficients for male and
female population separately.

There was registered a permanent increase of
frequency of all types of malignant neoplasm
(and cancer sites) in females during the all period
of observation, though regression coefficients in
1976—1992 (1.88 + 0.18) and 1993— 2011 (1.21 £
0.10) significantly differed between each other.
Peculiarity of trends were revealed in males: the
increased incidence rates in 1976—1992 (4.48 *
0.31) and decreasing trend in the next period
1993—-2011 (-1.18 £ 0.18). Such phenomenon
most likely is a consequence of decreased average
life expectancy, especially manifested in males.
Among separate tumour sites draws attention a
permanent tendency to increase cancer incidence
of oral cavity and pharynx, colon, rectum, female
breast, prostate, body of uterus, kidney and thy-
roid gland. For other sites of malignancies
(oesophagus, larynx, trachea, bronchus, lung
cancers) increase of incidence rates was observed
before 1992 with following decrease in subse-
quent period. Besides this, there was observed
permanent decrease during all period of observa-
tion (1976—2011) for lip and stomach cancers.
Incidence rates of brain and skin cancers changed
quite insignificantly. Significant increase was reg-
istered during 1976—1990 for leukaemia and lym-
phoma incidence with insignificant trends in sub-
sequent years 1991—2011. Different situation
was observed for cervix uteri cancer: in 1976—
1991 incidence rates clearly tended to decrease
and in 1992—2011 there was observed increasing
trend.

After general characteristics of cancer inci-
dence in Ukraine it would be expedient to turn to
analysis of the frequency in three affected by the
Chornobyl accident groups. Cancer incidence in
population still living in the territories most heav-
ily contaminated with radionuclides is presented
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3a6pyaHeHi TepuTopii e YKpaiHa KuiBcbka 061 . XutomumpcbKa o6.
Contaminated territories Ukraine Kyiv region Zhytomyr region

PUCYHOK 1. 3axBoploBaHicTb Ha 3N10AKiCHi HOBOYTBOpPEeHHA HaceneHHA YKpaiHu, JKutomupcbkoi, KuiscbKoi
obnacrten Ta Habinbw 3a6pyaHeHUx paaioHyknigamu Teputopin B 1980-2011 pp.

Koediuientu perpecii 3axsopiosanocri (b + SE(b) no nepiopax:

1980-1992 pp.: HaceneHHs Ykpainu — 2,72 + 0,32, Kuiscbkoi 0651, — 2,59 + 0,31; utomupcekoi 061. — 3,38 + 0,58; 3abpyaHeHUx Teputopiii —

4,77 £ 0,82;

1993-2005 pp.: HaceneHHs Ykpainu — (-0,83) + 0,16, Kuiscbkoi 0651. — (—1,62) + 0,38; utomupcbkoi 06n. — (-0,78) + 0,30; 3a6pynHeHNX

Teputopint — (-2,64) + 0,48;

2006—2011 pp.: HaceneHHs Ykpainu — 0,13 + 2,02, Kuiscbkoi 0611.. — 2,30 + 2,25; Xutomupcbkoi o651, — 1,87 + 1,98; 3a0pynHeHUX Teputopii —

518 + 1,13.

Figure 1. Cancer incidence (ICD10 codes C00-C96) in population of Ukraine, Kyiv, Zhytomyr regions and
the most contaminated with radionuclide’s territories in 1980-2011.

Regression coefficients:

Ukraine: 1980-1992: 2.72 + 0.32; 1993-2005: —0.83 + 0.16; 2006—-2011:013+2.02

Kyiv region: 1980-1992: 2.59 + 0.31; 1993-2005: —1.62 + 0.38; 2006-2011: 2.30+2.25

Zhytomyr region: 1980-1992: 3.38 + 0.58; 1993-2005: —0.78 + 0.30; 2006-2011: 1.87+1.98

most contaminated with radionuclide's territories: 1980-1992: 4.77 + 0.82; 1993-2005: —2.64 + 0.48; 2006—-2011: 5.18+1.13.

aHaJIOTIYHUMM TIOKa3HUKaMW HaceJleHHs1 YKpaiHU B
izoMy, a Takox Kuromupcbkoi Ta KuiBchbKoi objac-
Tel, sIKi BKJIIOUal0Th 3a0pydHEHi pagioHyKIigaMu paiio-
HU, mpeacTaBieHi Ha pucyHKy 1. IIporsarom 1980-2011
pp. YacToTa paky Ha 3a0pyaIHEHUX TepUTOpisx Oysa
0113bKO10 10 Takoi B ZKUTOMUPCHKiil 00J1aCTi i HUXKYE,
HiX B YKpaiHi B uijiomy Ta KuiBchKiii obacTi.

YacoBi TpeHIM 3aXBOPIOBAHOCTI OyaM TOZIOHMMU Ha
BCiX ITOPiBHIOBAHUX TEPUTOPISIX: IIOPiYHI MOKA3HUKHU 3aX-
BOPIOBAHOCTI Ha 3J1051KiCHi HOBOYTBOPEHHSI SIBJISIIOTH CO-
0010 3pocTarounii TpeH I 10 Mo4YaTky 90-x pokiB, a, TToYM-
Harouu 3 1993 poky, Ma€ Miclie 3HXKEHHSI TOKa3HUKIB ax
10 2005 poky. OgHak, 3 2006 poky 3HOBY OyJia Big3HaYeHa
TEHIEHLs 10 iX 3pocTaHHs. Taki THMUYAcoOBi 3MiHU Xapak-
TepHi ISl YKpalHUu B LJIOMY, HaWOuIbII 3a0pygHEHUX

in a figure 1. Data for Ukraine, Kyiv and
Zhytomyr regions which includes mentioned ter-
ritories are shown here for comparison too. In
1980—2011 cancer incidence rates in most con-
taminated territories were close to Zhytomyr
region and lower than in Kyiv region and Ukraine
in total.

Time trends of cancer incidence rates were sim-
ilar in all compared territories. Average annual
cancer incidence rates increased till beginning of
90" and since 1993 occurred decrease of rates
until 2005. Since 2006 there was observed
increasing trends again. Such changes during the
time are characteristic both for Ukraine in total
and for the district most contaminated with
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Ta6nuusa 4

3axBoptoBaHicTb Ha yci opmu 3nosakicHux HosoyTBopeHb (MKX-10 C00-C96), nocTpaxpanux BHacNiaokK aBapii
Ha YAEC rpyn HaceneHHA (cTaHpapTU30BaHi cniBBiAHOWEHHA 3axBoploBaHoCTi — SIR)

Table 4

Cancer incidence rate (ICD10 codes C00-C96) in the main groups of population affected by the Chornobyl acci-

dent (standardized incidence ratio SIR)

lpyna nocTpaxpaanux ®dakTnyHa OuikyBaHa SIR(%) 95 % pogipuwnii
i nepioa cnocTepeXxeHHs KinbKiCTb BUNaAKiB  KinbKiCTb BUNaAKiB iHTepBan
Group of affected population Actual Expected SIR (%) 95% confidence
(years of observation) No of cases No of cases interval
MeLukaHui 3a6pyaHeHnx pagioHykninamu Teputopin (1990-2011 pp.) 15389 19 226,8 80,0 78,8-81,3
Residents of the most heavily contaminated territories (1990-2011)

YNHA 19861987 pp. (19942011 pp.) 9764 9 063,2 107,7 105,6-109,9
Recovery operation workers 1986—1987 years of participation (1994-2011)

EakyiioBani (1990—-2011 pp.) 3360 3968,4 84,7 81,8-87,5

Evacuees from Prypyat town and 30-km zone (1990-2011)

pagioHyKJIiTaMU pailoHiB i 001acTeil, YaCTUHOIO SIKUX € 11i
paiionu. PazoM 3 TMM, 3a TeMIIaMU 3pOCTaHHSI 3aXBOPIO-
BaHocTi (B 1980—1992 i1 2006—2011 pp.) Ta ii 3HVKeHHS (Y
1993—2005 pp.) noKa3HMKHU 3a0pyIHEHUX TEPUTOPIii 3ali-
MaloThb IpoBigHE Miclie. JIOTIYHO MPUITYCTUTH, 1110 3rafgaHi
TEHJIeH1Iii B IMHAMIlli piBHS 3aXBOPIOBAHOCTI Ha 3JTOSKiCHI
HOBOYTBOPEHHSI TIiCHO TOB'SI3aHi 3 CEpeaHbOI0 OYiKyBa-
HOIO TPUBAJIICTIO XKUTTS Y AOCJIiKYBaHi Mepioau.

JlaHi Opo piBeHb 3aXBOPIOBAHOCTI OCHOBHMX TIpYII
MOCTPaXIAJI0ro HaceJeHHs MpeAcTaBieHi y Tadauili 4.

AHaJti3 TTOKa3HUKIB 3aXBOPIOBAHOCTI B Pi3HUX IpyIax
MOCTpaXXaaduX CBIMUMTh MPO OiIbII HU3bKI MOro piBHI
MOPIBHSIHO 3 HalLliOHAJILHUM $IK Y €BaKyMOBaHUX, Tak i
MEIIKaHIIiB HalOiNbIl 3a0pyIHEHMX padioHYKJIigzaMU
Tepurtopiii. PazoM 3 Tum, y rpymi YJIHA 1986—1987 pp.
CIIOCTEPITa€ThCS JOCTOBIPHE TTEPEBUILICHHS ITOKA3HUKIB
3aXBOpIOBaHOCTI HaceneHHs1 Ykpainu — SIR =107,7 %
(95 % 1 105,6—109,9 %).

HeszanepeuHy yBary BUKJIMKA€e BUBYEHHST YACTOTH OK-
peMux (opMm 3J0SIKiCHUX IYyXJIMH, y TeHe3i SIKUX
pamialiitHuii akTop MOXKe BifirpaBaTH iCTOTHY POJIb.
ITokazoBUMU € pe3ynbTaTu AOCTIIKEHHS 3aXBOPIOBa-
HOCTi Ha JIeliKeMilo, sIka MOXe CIYXKUTHU iHAUKATOPOM
HasIBHOCTI OHKOTE€HHOTO BILJIMBY iOHi3ylOUOTO OII-
POMIHEHHSI, cepell HaceJeHHs 3a0pyIHEHUX TEPUTOPIiA.
HocnimxeHHss BUKOHyBanocsi B KUTOMUPCBHKiN i
KwuiBcpkiit obnactsx B pamkax ®panko-Himenbkoi
YopHoOuibcbkoi iHiuiatuBu [38]. Lli oGnacti BigHO-
CIThCS 10 HaWOiNbLI 3a0pyIHEHUX PadiOHYKIiZaMU Te-
puropiii. Ilepion cmocrepexkeHHs1 oxoruioBaB 1980—
2000 pp. 3a3HaueHe 3 IJIMHOM Yacy ITOMipHO BUpaXeHe
3pOCTaHHs 3aXBOPIOBAHOCTI Ha JIEKEMil0 He BKa3ye Ha
oro 3B’130K 3 piBHEM 3a0pyIHEHHS padiOHYKITigaMu.

radionuclides and regions those include these
districts. However it should be noted that increase
of incidence rate in 1980—1992, 2006—2011 and
decrease in 1993—2005 are most pronounced in
contaminated districts. Probably, mentioning
tendency of cancer incidence and average life
expectancy in the observed period is closely
depended.

Cancer incidence rate in the three main groups
of affected population are presented in table 4.

Analysis of cancer incidence rates in these main
groups of the affected population (table 4) suggests
about its lower level of SIR in residents of contam-
inated territories and in evacuees comparing with
national indexes. At the same time in recovery
operation workers incidence rates of all malignant
tumours significantly exceeded the national level —
SIR =107.7% (95% CI 105.6—109.9%).

Indisputable interest is being attracted by analy-
sis of frequency of potentially radiation-associat-
ed malignant tumours. There are quite important
results of the study of leukemia incidence which
may serve as early indicator of oncogenic effect of
ionizing irradiation in population of contaminat-
ed territories. The study was performed in the
framework of the French-German Chornobyl
Initiative among the territories with highest level
of radionuclide contamination: Zhytomyr and
Kyiv regions [38] in 1980—2000. Stated above with
the course of time gradual increase of leukaemia
incidence in the post-accident period corre-
sponded with changes of leukaemia incidence
rates in Ukrainian population in total. Results of
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3a pe3yabTaTaMM AOCTIIKEHHS 3p00JIEHO BUCHOBOK PO
BiICYTHICTh paaiallifiHO 0OYMOBJIEHOIO €KCILECY 3aXBO-
PIOBAHOCTI Ha JIeliKeMito cepe/l HaceaeHHSs 3a0pyaIHEeHUX
paitoHiB gociimkeHux obaacreit. [Toctyrnose 3pocTaHHS
MOKa3HWKIB y TIIiciasgaBapiiHUi Tepioa BiAmoBigae
3MiHaM MOKa3HMKiB cepe HaceJeHHsT YKpaiHU B LIiJ0-
my. Ioni6Hi pesynsratu Oyau orpumadi B. I. bebeiiko
3i cmiBaBT. [39, 40], gKi BUMBYaIM 3aXBOPIOBAHICTh Ha
JIEKeMilo HaceJIeHHs MEeHII 3a0pyaHeHUX YepHiriBch-
Koi Ta CyMcbhKoOi obJ1acTeit.

3HauyHy yBary IpUBEPTAE MOCIIMKEHHS PU3UKY JIeHi-
KeMmii B rpynax YJIHA, gki orpyuManu HaitOiabll 3HAUHI
03U OINpOoMiHeHHs. B paMkax mpoekTy criBmpaii YK-
painm i CIIIA B rany3i MiHiMi3alii HacligKiB aBapii Ha
YAEC npoBeneHO aHATITUYHE eMiIeMioJIOTiYHe TOCITi -
KEHHs pu3uky Jnerikemii y 110-Tucsguyniii Koropti
VJIHA, npocrexeniit npotsirom 1986—2000 pp., a 3ro-
oM i 10 2006 p. PesynsraTu mocmimkeHus [27, 43] cBin-
4yaTh PO JOCTOBIPHE 3pOCTaHHSI YaCTOTH JiekKeMii B Lii
rpymi nocrpaxnanux (tabdja. 5). HagmuinkoBuii BimHOC-
Huil pus3uk (ERR) Bripogosx 1987— 2000 pp. B po3pa-
xyHKY Ha 1 Ip cknaB 3,44 (95 % noBipuuii iHTepBa y Me-
xkax 0,47-9,78, p < 0,01), a Bponosx 1987—2006 pp. —
2,38 (0,49—5,87), ToOTO 11i pe3yabTaTH OJIM3bKi 10 THUX,
sIKi OyJIM OTpMMaHi B KOTOpTi XuTeiB XipocimMu i Hara-
caki, 110 3a3Hajia siepHoro 6omoOapayBaHHS, TaK 3Ba-
HUX Xibakycst (repion croctepexeHHst — 1958—1987
pp.) [41], a TakoX KOropTi pOCIiCHKUX NiKBimaTopiB
(nepion crioctepexxeHHs 1986—1993 pp.) [29,42].

Ta6nuusa 5

this study did not suggest a presence of radiation-
induced excess of leukaemia incidence in popula-
tion of the regions most contaminated with
radionuclides. Gradual growth of indices in the
post-accident period is corresponding to changes
among the population of Ukraine as a whole.
Similar results were obtained by V. G. Bebeshko
et al. [39, 40], who studied the incidence of
leukemia in population of the less contaminated
Chernihiv and Sumy regions.

It should be noted an investigation of leukaemia
risks in exposed to low and medium doses groups of
recovery operation workers (Table 5). Within frame-
work of mitigation of consequences of the Chor-
nobyl NPP accident in the Ukrainian-American
project on study of leukaemia and related diseases in
representative cohort of CRW (110 thousand men)
since 1986 till 2000 a significant dose-response
excess leukaemia risk was revealed (ERR = 3.44/Sy,
95% CI 0.47-9.787, p < 0.01) [27, 43], and since
1986 till 2006 —2.38 (0.49—5.87), i.e. the study
results indicate to a reliable increase of leukemia
incidence in this group of survivors. These results
are similar to those obtained in the Japanese Life
Span Study cohort of A-bomb survivors (ERR= 4,0,
95% CI 2,1 — 6,9, period of observation 1950—
2001) [41] and in the cohort of Russian recovery
operation workers (ERR= 4,98 95% CI 0,59 —
14,47, period of observation 1986—1997) [29, 42].

Pusuku neikemii B VIIHA Ykpainu i Pocii, a Takox y koropri Life Span Study (Anonis)

Table 5

Leukaemia excess relative risk (ERR/Gy) in Chornobyl accident recovery operation workers (CRW) in Ukraine,

Russia and Life Span Study (LSS) cohort (Japan)

Koropra Kpaina HapnuwkoBwii BigHoCcHMIA 95 % AoBipuwii CryniHb
pusuk (ERR Ha 1 3B) iHTepsan BipOrigHOCTI

Category of irradiated people Country Excess relative risk  95% confidential p

(ERR per 1 Sv) interval

YJTHA Ha YAEC, 19872000 pp. YkpaiHa 3,44 0,47-9,78 0,01

Chornobyl accident recovery operation workers, 1987—-2000 Ukraine

(A. Ye. Romanenko, [27])

YITHA Ha YAEC, 1987—-2006 pp. 2,38 0,49-5,87 0,01

Chornobyl accident recovery operation workers, 1987—2006

(L. Zablotska [43])

YITHA Ha YAEC, 1986—1997 pp. Pocia 4,98* 0,59-14,47* 0,04~

Chornobyl accident recovery operation workers, 1986—1997 Russia

(V. Ivanov, [29, 42])

Koropra Life Span Study [41] AnoHist 4,0 2,1-6.9 0,01

LSS cohort: irradiated in 40+ years Japan

lMpuMiTka. * — 33 BUHSTKOM BUNAZKIB XPOHIYHOI NIMOLMTAPHOI NeiikeMil
Note. * — except chronic lymphoid leukaemia
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CraHpapTu3oBaHi noKa3HuMkK Ha 100 000
Age-standardized rates per 100,000

1979

XiHku / Females

1989- 1992- Yonosiku / Males
1991 1ggg 1997 2002-

2001

2007-
2006 5041

PucyHOK 2. 3axBoploBaHiCTb Ha paK WUTOoNnoAi6HOT 3an03M Y0NOBiYOro i XKiHOUOro HaceneHHA YKpaiHu B
1962-2011 pp.(cTaHpapTU3oBaHi 3a Bikom nokasHuku Ha 100 000 xuTenis BiAnoBifHOT cTaTi)

Figure 2. Thyroid cancer incidence in male and female population of Ukraine in 1962-2011 (age-standard-
ized incidence rates per 100 thousand citizens of corresponding gender)

OTpuMaHO BaXJIMBi pe3yJbTaTH IIOA0 XPOHIYHOI
JiM(OoLMTAPHOI JIeiKeMil, JJIsl IKO1 3HAUeHHSI HaJIUIII-
KOBOTO BigHOCHOro pusuky Ha 1 Ip cknano 2,58 (95 %
AT 0,02—8,43; p < 0,05) [43]. Takum ynHOM, OTpUMaHi
JIOKa3W iCTOTHOI POJIi i0HI3yI0UOTrO BUIIPOMiHIOBAHHS Y
IHAYKIIiT i€l ¢popMu JieiikeMii, sika paHille B OibLIOCTI
enigeMioJIoOTIYHUX AOCIIIXKEHb HE PO3IJIsiaanacs B YMCIIi
panianiifHo-acoliioBaHMX 3aXBOPIOBAaHb.

PanianiiiHa nmpupoma aApaMaTUYHOTO 3POCTaHHS 3ax-
BOPIOBAHOCTI Ha paK IIUTOMNOAIOHOI 3271031 B JaHUI yac
He BUKJIMKAEe CyMHiBiB (puc. 2). B Ykpaini B mimomy e
3pOCTaHHS, MOPIiBHSHO 3 OYiKyBaHUM CITOHTAHHUM
piBHEM, OyJI0 y YOJIOBIKiB yaBiYi i Yy XiHOK — BTpUYi
OiNbLLIMM.

Pucynok 3 imocTpye 3Ha9He 3pOCTaHHS YaCTOTH paKy
IIUTOMOAIOHOT 3aJl03M Ha HaNOIIbLI 3a0pyTHEHUX
panionykiigamMu teputopisx (1o 2001 p.) mopiBHSIHO 3
nepiogoM, o nepeaye asapii Ha YAEC (1980—1986
pp.). 3HMXKeHHS piBHA 3axBopioBaHocTti y 2002—2011
pp., IMOBIpHO, ITOB’s13aHO 3 Mirpalli€lo I'pyN HaCEIeHHS,
1110 MalOTh HaOiIbII BUCOKMIA PU3UK PO3BUTKY IIi€l Ma-
ToJIoril (MoJiofdi CiM’i 3 ITbMHU), 32 MEXi LIUX TEPUTOPId,
a TaKOX 30iJbIIEHHSIM MUTOMOI Baru ocid, siki Hapoau-
JIUCH TIiC/IS aBapii i He 3a3HaJIM palialliiilHOTO OMpPOMi-
HEHHS 3a paxyHOK panioiiony (y 2011 p. 28,6 %). 3nau-
HE 3POCTAaHHSI 3aXBOPIOBAHOCTI Ha pakK IIUTOIOAIOHOI
3aji034 BigmiueHo y Kuesi Ta KuiBcbkiilt obaacTi, Kyau

Quite important results obtained in a study of
chronic lymphocytic leukaemia [43]. Excess rela-
tive risk for this pathology per 1Gy amounted 2.58
(95% CI 0.02—8.43; p < 0.05). Therefore there
was evidenced essential role of ionizing irradiation
in induction of this form of leukaemia which in
majority of earlier epidemiological studies were
not consider as radiation-associated disease.

Radiation origin of dramatic increase of thyroid
cancer incidence in Ukraine is out of doubts at
present time (Fig. 2). And in Ukraine as a whole
this increase was two-fold in males and three-fold
in females comparing with expected spontaneous
level.

Figure 3 illustrates a significant increase of thyroid
cancer incidence rates in the territories most heavily
contaminated with radionuclides (until 2001) vs.
pre-accident period 1980—1985. Incidence decrease
in 2001—-2011 seems to be associated with effect of
migration of the most vulnerable groups with the
highest risk of radiation induction of this disease
(young families with children) to outside these terri-
tories. Another probable cause of this phenomenon
might be increase of percentage of persons born after
the Chornobyl accident and not exposed to radioac-
tive iodine (28.6% in 2011). Significant increase of
thyroid cancer incidence were reported in Kyiv city
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CraHaapTu3oBaHi NoKasHUKKU Ha 100 000
Age-standardized rates per 100,000

YKpaiHa KuiBcbka 06, XutomupcbKa o6n. m.KniB 3a6pyaHeHi Teputopii
Ukraine Kyiv region Zhytomyr region Kyiv city Contaminateed territories
[ ]1980-1985 1986-1990 N 1991-1995 [ 1996-2000 M 2001-2005 M 2006-2011

PucyHoK 3. 3axBoploBaHicTb Ha paK wuTonoAi6Hoi 3an03u HaceneHHA YKpaiHu, utomupcbKkoi, Kuiecbkoi
o6nacteil, M. Kuesa ta Haifb6inbw 3a6pyaHeHux pagioHyknipamu Teputopin y 1980-2011 pp.

Figure 3. Thyroid cancer incidence in the population of Ukraine, Kyiv, Zhytomyr regions, Kyiv city and the
territories most heavily contaminated with radionuclide's in 1980-2011

Oysa eBakylioBaHa 3HauHa yacTuHa HaceiaeHH [Ipum’s-  and Kyiv region, where there were evacuated lot of
Ti Ta 30-KM 30HM. the population of Prypyat town and 30-km zone.
IMopiBHSABbHMIT aHAJTi3 3aXBOPIOBAHOCTI HA paK IIUTO- Comparative analysis of thyroid cancer incidence
noaioHoI 3aJ103U Pi3HUX Py MocTpaxaanoro HacejaeH-  in the main groups of affected population is present-
Hs, TIpeAcTaBlIeHUid B Tabauui 6, mokasye Haiiboitbln  ed in the table 6. It shows significant excess of thy-
3HaUYHe TIepeBUICHHS HalioHambHOTO piBHSA B YJIHA  roid cancer in these groups above the national level:
1986-1987 pp. — B 4,8 pa3a, eBakyiioBaHux — B 4,1 paza,  4.8-fold in recovery operation workers, 4.1-fold in
JKUTEJiB HalOUTbII 3a0pyIHEHUX padioHyKIizamMu Tepu-  evacuees and 1.3-fold in residents of the territories
Topiit — B 1,3 pa3a. most heavily contaminated with radionuclides.

Ta6nuusa 6

3axBoploBaHicTb Ha pak wWuTonoAi6Hoi 3an03m (MKB-10 C.73) rpyn HaceneHHsA, WO NOCTPaXAaNMU BHACNifoK
aBapii Ha YAEC (cTraHpapTu3oBaHi cniBBigHOWEHHA 3axBoploBaHoCTi — SIR)

Table 6

Thyroid cancer incidence (ICD10 code C73) in the main groups of population affected by the Chornobyl acci-
dent (standardized incidence ratio SIR)

lpyna noctpaxaanux dakTnyHa OuikyBaHa SIR(%) 95 % pogipuwii
i nepiop, cnocrepexeHHs KinbKiCTb BUNAAKIB  KiNbKiCTb BUNMagKiB iHTepBan
Group of affected population Actual Expected SIR (%) 95% confidence
(years of observation) No of cases No of cases interval
MeLukariLii 3a6pyaHeHmx TepuTopiit (1990—2011 pp.) 365 276,8 1319 118,3-1454
Residents of the most heavily contaminated territories (1990—-2011)

YJTHA 1986—1987 pp. (1994-2011 pp.) 348 72,9 4774 427,4-5275
Recovery operation workers 1986—1987 years of participation (1994-2011)

EakyiioBaHi (1990—-2011 pp.) 266 T4,7 4111 361,7-460,5

Evacuees from Prypyat town and 30-km zone (1990-2011)
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CraHpaapTu3oBaHi NoKa3HMKKU Ha 100 000
Age-standardized rates per 100,000

YKpaiHa KuiBcbka o6n Mutomupcbka o6n. 3a6pyaHeHi Teputopii
Ukraine Kyiv region Zhytomyr region Contaminateed territories
[ ]1980-1985 1986-1990 N 1991-1995 [ 1996-2000 M 2001-2005 M 2006-2011

PUCYHOK 4. 3axBoploBaHiCTb Ha paK MOJIOYHOT 321031 JKiHOYOro HaceneHHA YKpainu, KuiBcbkoi,
¥utomupcbKoi o6nacrei Ta HanbGinbW 3a6pyaHEHUX paaioHyKNigamu TepuTopin

Figure 4. Breast cancer incidence in the population of Ukraine, Kyiv, Zhytomyr regions and the territories
most heavily contaminated with radionuclide's in 1980-2011

Cepen iHIIKX (POPM 3/10IKiICHUX HOBOYTBOPEHb 0CO0- Among another potential radiation associated
JINBY YBary CJIiJI 3BepHYTH Ha pak KiHO4Y0i MOJIOYHO1 3a- forms of malignant tumors special attention
JIO3U, IKWI BiTHOCUTBCS 10 pafiouyTauBux popm mato-  should be drawn to female breast cancer, which
Jorii. HammmimkoBi pamianiiiHo oOymoBieHi Bumaaku  belongs to the radiation sensitive forms. Excess of
paKy MOJIOYHOI 3aJI03U BUSIBJICHO cepea ompoMiHeHux  radiation induced breast cancer cases were was
JKIHOK Ticsis aToMHOTO 6oMOapmyBaHHs Xipocimu i Ha-  revealed in females exposed after the Hiroshima
racaki [44]. Ha nocnimkyBaHux HaiOinbin 3a0pynHeHux  and Nagasaki A-Bombings [44]. In the most con-
pagioHyKJIilaMu TEpUTOPisIX 3aXBOPIOBaHICThL Ha pak  taminated territories under study the breast cancer
MOJIOUHOI 3aj03u (puc. 4) xapakTepusyBajacsl moMip-  incidence rate was characterized by a moderate

Ta6nuusa 7

3axBopioBaHicTb Ha pak moso4Hoi 3anosu (MKB-10 C50) rpyn »iHouoro HaceneHHs, NOCTPaXKAanoro
BHacninok aBapii Ha YAEC (cTaHpapTu3o0BaHi cniBBifgHOWEHHA 3axBoploBaHocTi — SIR)

Table 7

Female breast cancer incidence (ICD10 code C50) in the main groups of population affected by the Chornobyl
accident (standardized incidence ratio SIR)

lpyna noctpaxaanux dakTnyHa OuikyBaHa SIR(%) 95 % pogipuwii
i nepiop, cnocrepexeHHs KinbKiCTb BUNAAKIB  KiNbKiCTb BUNMagKiB iHTepBan
Group of affected population Observed Expected SIR (%) 95% confidence
(years of observation) No of cases No of cases interval
MeLukaHui 3a6pyaHeHnx Teputopiit (1990—-2011 pp.) 1168 1835,7 63,1 59,5-66,7
Residents of the most heavily contaminated territories (1990—-2011)

YJTHA 1986—1987 pp. (1994-2011 pp.) 303 185,7 163,2 144,8-181,5
Recovery operation workers 1986—1987 years of participation (1994-2011)

EakyiioBaHi (1990—-2011 pp.) 314 4119 76,2 67,8-84,75

Evacuees from Prypyat town and 30-km zone (1990-2011)
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HUM 3pocTtaHHsaM y 1980—1991 pp., xoua it OiabII HU3b-
KUM, MOPiBHSHO 3 aHAJOTIYHUMU MOKAa3HUKAMMU T10 YK-
paiHi B LigoMy, a00 00JIacTsIX, OO0 SIKMX HaJjleXaTb 3a0-
pynHeHi TepuTtopii (KuiBcbka, 2Kutomupcoka).

VY 1991-1995 pp. icTOTHE 3pOCTaHHS YaCTOTH L€l Mma-
TOJIOT1 Y >KiHOYOro HaceJeHHs, sIKe MPOKMBAE Ha 3a0-
PYIHEHUX TePUTOPIsSIX, MPU3BEIO A0 TOTO, IO il MOoKa3-
HUKHU CTaJu OJM3bKUMM 10 TTOKA3HUKIB BEIUKUX TEPU-
TOpiit, ocobauBo, Kutomupcbkoi ob6aacti. o cto-
CYETbCS MOPIBHSUILHOI OLIIHKM 3aXBOPIOBAHOCTI Ha pak
MOJIOYHOI 3aJI03U B TpyHax MocTpaxmaanx (tadm. 7), To
CJ1if BKa3aTH, 1110 JOCTOBipHE MepeBUILIEHHS HalliOHAb-
HOTO PiBHSI BUSIBJIEHO TiIbKHU Y XXiHOK — ydyacHUIb JIHA
1986-1987 pp. B 1994-2011 pp. Benmuuna SIR ckiana
163,2 % (95 % nosipunii intepBan — 144,8—181,5 %).
IToka3HMKM 3aXBOPIOBAHOCTI MEIIKAHOK 3a0pyIHEeHUX
pamioHyKJIilaMu TEepUTOpill Ta eBaKylHOBaHUX OyJIU
icrotHO HWXYi. ITpu aHami3i MOXJIMBUX MPUUYMH LIBOTO
SIBULLA CJIiJ OpaTu A0 yBaru Ti o0OCTaBMHU, 1110 i ABi rpy-
nu nocTpaxaanux 1o aBapii Ha YAEC npoxuBaiu Ha Te-
PUTOPISIX, Ha SIKUX PiBEHb 3aXBOPIOBAHOCTI Ha pak MoO-
JIOYHOI 3aJ1031 OyB OMHUM 3 HAMHWXKYMX B YKpaiHi.

OBI'OBOPEHHA TA BUCHOBKH

BuBueHHST 3aXBOPIOBAHOCTI Ha 3JI0SIKiCHi HOBOYTBO-
PEHHSI OCHOBHMX TPyl HaceJeHHs, 110 3a3Hall BIUIUBY
daxropiB YopHobuabcerkoi aBapii (YJIHA 1986—1987
pp., €BaKyiOBaHMX i3 30HU BiIUyXE€HHsI, a TAKOX Hace-
JIEHHS$I, SIKe TPOXWBA€E Ha 3a0pyAHEHUX pPadiOHyKIIiga-
MU TepUTOPISIX YKpaiHU), BUSBUIO OCOOIUBOCTI TPEH-
IOBUX MOIEJIell YacTOTU 1€l ImaToyorii. 3HMXKEHHS
piBHS 3aXBOPIOBAHOCTI B OCTaHHi POKM, MMOBiIpHO,
MOB’SI3aHO 31 CKOPOUEHHSIM CEPeIHbOI TPUBAIOCTI KUT-
TSl YKpaiHChKOI momyJsiii (0cobauBo 40a0BiKiB). ITo-
Ka3HUKU 3aXBOPIOBAHOCTI Ha BCi GOpMU paKy MNepeBU-
IIYIOTh HalliOHAJbHUM piBeHb TiIbKM B rpymi YJIHA
1986—1987 pp.

Excno3uuisga a0 MaauMx Ta cepelHiXx 103 pamiamii
MOB'sI3aHa 31 3HAYHMUM 3POCTaHHSM 3aXBOPIOBAHOCTI Ha
JIeKeMilo, sIKe TaKOX Y3TOMXKYEThCS 3 JAaHUMU 100
JikBigaTopiB Pocii, a TakoxX kepTB aTOMHUX 6oMOapay-
BaHb B fAnoHii. JlocaimkeHHs, MpoBeaeHe B YKpaiHi, 10-
BEJIO BIUIMB pajiallifHOro YNHHMUKA Ha PU3UK XPOHIUHOI
JiMpoinHOI JeiKeMmii.

B TpbOX OCHOBHHUX Tpymnax MOCTPaKIaJUX BUSIBIEHO
iCTOTHUI piCT 3aXBOPIOBAHOCTI Ha pakK ILIMTOIOAIOHOI
3aJ103U, 1110 MOXEe OYTU 3yMOBJIEHO OMTPOMiHEHHSIM 1IbO-
ro OpraHy 3a paXyHOK BUMAaAiHb pagiOaKTUBHOIO HOMY.
3pocTaHHs YacTOTH L€l MaToaOTii Mia BIUJIMBOM pajia-
LifHOro OMPOMiHEHHSI BCTAHOBJIEHO HE TUIbKU Y JiTei,
a TakoX y MiAJIiTKiB i mopociaux. EdekT ekcrio3uii y
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increase during 1980—1991, though with lower
level of indexes comparing with Ukraine as a
whole and with corresponding large regions (Kyiv
and Zhytomyr).

In 1991—-1995 due to significant increase breast
cancer incidence rate in contaminated territories
became closely similar to those in large regions
(especially in Zhytomyr region). As to comparative
evaluation of breast cancer incidence rate in the
three main groups of affected population (table 7), it
should be noted that significant exceeding of nation-
al level was reported only in women participated in
recovery operation works in 1986—1987. In 1994—
2011 SIR value in this group consisted 163.2% (95%
CI 144.8—181.5%). Incidence rates in females, still
living in contaminated with radionuclide's territo-
ries, and evacuees were essentially lower.
Interpreting these results should take into account
that two last groups of the affected population lived
before the Chornobyl accident in territories, where
female breast cancer incidence was one of the lowest
in Ukraine.

DISCUSSION AND CONCLUSIONS

Analysis of cancer incidence in three main groups
of population subjected to radiation exposure due
to the Chornobyl accident (recovery operation
workers 1986—1987 years of participation, evac-
uees, residents of the territories most heavily con-
taminated with radionuclides) defined peculiari-
ties of trend models of this pathology frequency. It
seems that decrease of incidence rates last years
was associated with reducing of average life
expectancy of Ukrainian population (especially in
males). Total cancer incidence rate exceeded the
national level only in recovery operation workers
1986—1987.

Exposure to low and medium dose of radiation
was associated with significant increase of leukemia
incidence in recovery operation workers which was
consistent for Russia CRW as well as Japanese atom-
ic bomb survivors. Last performed in Ukraine study
gave evidence radiosensitive origin of chronic lym-
phatic leukemia.

Significant excess of thyroid cancer is reported in
the all three main groups of affected population
that might be caused by radiation exposure of thy-
roid due to radioactive iodine fallouts. Excess of
thyroid cancer incidence under the impact of ion-
izing radiation was observed not only in children
and adolescents but in adults as well. Effect of radi-
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BUIJISIAI TIOSIBM HAIJIMIIKOBUX BMITAKIiB paKy IIUTO-
NoAiOHOI 3aJ103M Ma€ TEHAEHIIi0 A0 3POCTaHHS 3 TIJIM-
HOM 4acy.

CnocrepiraeTbCcsl iCTOTHE 3pOCTAaHHS 3aXBOPIOBa-
HOCTi Ha paK MOJIOYHOI 3aJI03U XiHOK-ydyacHuUIb JIHA
1986—1987 pp. HeobxinHO MpomoBXKeHHsI MTOCIIIKEHD
711 BCTAHOBJICHHSI MOXKJIMBOT'O BILIMBY CKPUHIHT-e(heK-
Ty i MOJIMIIIEHHS SIKOCTi peecTpallii BUTIaJKiB 3aXBOPIO-
BaHHS.

HeBenuka KinbKicTh oKpeMuX (oOpM paky, a TaKoxX
“smimyioui” epextn (confounding), mirpailist cBig4aTh
PO HEOOXiMHICTh MiABUILIEHHS MOTYKHOCTI JOCTiIXKEH-
HS 3a JOIOMOTOIO0 MPOBEACHHS TaKWUX JOCHIIXEeHb He
TUIBKM Ha 3a0pyIHEHMX TEPUTOPIsSIX, aje i 3a ix Mexka-
MU, Y MICLSIX KOMMAKTHOIO MPOXMBAHHSI MirpaHTIB.
BupiiieHHSI LIMX MUTaHb MOXe OYTU JOCSITHYTO 3a 1010~
MOTOI0 BUKOPUCTaHHS 0a3u JaHuX [lep>kaBHOTO PEECTPY
VYKpaiHu, a TakoX JiHKiIXY TOMiX LIMM PEECTPOM i
HamionansHUM Ta perioHaTbHUMM (0OJACHUMM) KaH-
Hep-perictpamu. BukopucrtanHs wiei iHdopmaiii mist
OLIIHKM PU3UKY MOTPEOYyE TAKOX OTPUMAHHS JaHUX PO
031 OMPOMiHEHHSI, HEOOXiTHUX [IJISI TAKOTO aHai3y.

OCKiTbKM JTATeHTHU TIepiof] pi3HUX pamialliiTHO 00y-
MOBJICHUX TyXJIUH 3HAYHO BiApi3HSEThCS, B TepCIieK-
TUBI HEOOXiTHO MPUIUIITH OCOOJMBY yBary He TUTbKU
3aXBOPIOBAHHSIM Ha pak IIMTONOAIOHOI, MOJOYHOI 3a-
J103, JIEMKEeMisIM, ajie 1 3J10SIKiCHUM ITyXJIMHAM JIET€HiB,
IIJTyHKa, KUIIeYHUKa, SEYHUKIB, CEYOBOI0 Mixypa, HU-
POK, MHOXWHHI Mi€soMmi.

Oco06nuBYy yBary ciif NPUAIIATU TpyIliaM HaceJIeHHs,
SIKi 3a3Ha/IM pajialiiiHOTO BIUIMBY Ha MOYATKY XUTTS -
in utero, mutsiyomy (0—9 pokiB), mimtitkoBomy (10—14
POKIiB) Billi.

s oTpuMaHHSI OOIPYHTOBAHMX KiJIbKiICHUX OLIIHOK
BEJIMYMH HAIJIMIIKY OHKOJIOTIYHUX 3aXBOPIOBAHb Y 3B 53~
Ky 3 OTPUMAaHOIO JO3010 OIMPOMiHEHHS HEOOXiTHO IIupIle
BUKOPHMCTOBYBaTH aHAJIITUYHI €ITiAEMiOJIOTiYHi METOMIH.
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ation exposure was manifested by extra thyroid
cancer cases and tended to increase during the
time.

Significant increase of breast cancer incidence rate
was registered in females participated in recovery
operation works in 1986—1987. Monitoring of
malignant tumors has to be continued to evaluate
probable screening effect and influence of improving
quality of cancer diagnostics and registration.

Small number of cases of some cancer forms
and also the confounding factors, migration sug-
gest a necessity to increase of statistical power of
the study by its territorial expanding drawing spe-
cial attention not only to contaminated territories
but also to the territories with compact settle-
ments of migrants. Use of a database of the State
Registry of Ukraine and linkage of these data with
the National and regional cancer registries might
assist to solve this problem. To estimate the radia-
tion risks using this information will require
acquiring of extra data about the radiation expo-
sure doses.

Because of significant difference between
latent periods of different radiation related
tumors, the attention should be drawn not only
to thyroid, breast cancers and leukemia, but also
to the malignant tumors of lung, stomach, colon,
ovary, urinary bladder, kidney and multiple
myeloma.

Besides separate attention require population
groups those were exposed in early period of life —
in uterus, in childhood (0—9 years old), teens
(10—14).

For substantiated quantitative estimation of
excess cancer cases in connection with obtained
dose of radiation exposure, analytical epidemio-
logical studies are needed.
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