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EIITEMIOJIOTTS PAKY MOJIOYHOI 3AJI031 B YKPAIHI 3
YPAXYBAHHAM ®AKTOPIB PU3BUKY YOPHOBUJIbCBKOI ABAPII

MeTa: ouiHka MOxNMBOro BNAMBY aBapii Ha YopHobunbcbkiit AEC Ha piBeHb 3aXBOPIOBAHOCTI HAa pak MOJIOYHOT 3a0-
31 y XKiHOYOTO HAceNeHHs YKpaiHu B LiNOMy i B OKpeMUX rpynax nocTpaxnanux.
06'eKT pocnipKeHHA: XiHoye HaceneHHs YKpaiHu B LinoMmy i okpeMmi rpynu nocTpaxpanux — xKiHKu-y4acHuLi nikei-
pauii Hacnigkis aBapii (YJIHA) y 1986—1987 pp., eBakyii0BaHi i3 30HM BifUyXEHHA Ta MelKaHKKU Hanbinbw 3abpya-
HEHWX PaAioHyKNifaMu TepUTOpin.
MeToau pocnigKeHHA: CTaTUCTUYHI, MAaTEMATUYHI, KapTorpadiyHi.
Pe3ynbrartu. MoTouHe JOCNIAKEHHS, WO OXONMIOE 3HAYHMIT YacoBuii nepiog (1976-2016 pp.), BUABMAO CTiliKy Yaco-
BY i TepuTopianbHy arnomepauito obnacteit 3 6inblW BUCOKMM piBHEM 3aXBOPIOBAHOCTI HA paK MOMOYHOT 331034 B
NiBAEHHWX i NiBAEHHO-CXiIAHMX perioHax YkpaiHu. Huxunii — y 3axigHux i niBHiYHKUX perioHax. CnocTepiraetbcs cTa-
6inbHe 3poCTaHHsA PiBHA 3aXBOPIOBAHOCTI, ajie B OCTAHHi POKM Lie 3pOCTaHHA ynoBinbHUAOChL. EnigemionoriyHa cuty-
alis Woa0 3aXBOPIOBAHOCTI HA paK MOJIOYHOT 321031 XKiHOYOro HaceneHHs YkpaiHu Bnponosx 30 pokiB nicis YopHo-
OunbcbKoi aBapii B LiNoMy 3anuWaeTbcs cTabinbHow. Pa3om 3 TUM BifMiYeHO iCTOTHE 3POCTaHHsA YacToTu Li€i nato-
norii B rpynax nocTpa)aanoro HaceneHHs, 0co6ameo xiHok — YJTHA.
BucHoBKuM. BusHaueHa cTilika arnomepallis o6nacteit 3 BACOKMMU PiBHAMU 3aXBOPIOBAHOCTI Ha NiBAHI Ta NiBAEHHO-
My CXOMi, HU3bKMMMW — Ha 3aXOAi Ta MiBHOYi KpaiHW. [JMHaMiKa 3aXBOPIOBAHOCTi HA paK MOIOYHOT 3a103M B YKpaiHi B
LiNOMy XapaKTepU3yeTbCA CTINKUM 3POCTAHHAM, X04a B OCTAHHI pokw ii Temnu pewwo 3Hu3uaucy. Cepep okpemux rpyn
HaceneHHs, nocTpaxpanoro BHacnigok aBapii Ha YAEC (YJTHA, eBakyiioBaHi XiHKM i3 30HM BifUYYXKEHHS, MELWKaHKM
Ha6iNbLW 3a0pyaHEHNUX PAfiOHYKNiAAMK TEpPUTOPIi), TINbKK Y XKiHOK-NikBigaTopiB 1986—1987 pp. yyacTi BigMmiveHo
CYTTEBE 3POCTAHHA 3aXBOPIOBAHOCTI HA pak MOJIOYHOT 3a/103K, fiKe NepPeBULLYE HaLLiOHaNbHi NokasHukKM y 1,3-1,6 pasa.
KniouoBi cnoBa: 3axBOptoBaHiCTb Ha pak MOJIOYHOT 3a103M, MELKAHKN HAaNbinbW 3abpyAHeHUX pagioHyKnifamm Te-
pUTOPil, XiHKW-NiKBifLaTOPK, eBaKyiWOBaHi, BIKOBi NOKA3HMKM, CTAHLAPTU30BaHi NOKA3HMKM, CTAaHAAPTU30BaHe CMiB-
BiZIHOWEHHS 3aXBOPIOBAHOCTI.
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EPIDEMIOLOGY OF BREAST CANCER IN UKRAINE WITH
CONSIDERATION OF THE FACTORS OF THE CHORNOBYL
ACCIDENT

Objective. Assessment of the possible impact of the Chornobyl accident on the incidence of breast cancer in the
female population of Ukraine as a whole and in some affected groups.
Object of the study. The female population of Ukraine as a whole and in separate groups of victims — women par-
ticipating in the clean-up works in 1986-1987, evacuaees from the exclusion zone and inhabitants of the territo-
ries most contaminated with radionuclides.
Methods. Statistical, mathematical, cartographic.
Results. This study, covering a significant period of time (1976-2016), revealed a steady temporal and territorial
agglomeration of regions with a higher incidence of breast cancer in the southern and south-eastern regions of
Ukraine. Lower — in the western and northern regions. There is a steady increase in the incidence rate, but in recent
years this growth has slowed down. The epidemiological situation regarding the incidence of breast cancer in the
female population of Ukraine during the 30 years after the Chornobyl accident is generally stable. At the same time,
a marked increase in the frequency of this pathology in the groups of the affected population, especially in women,
participated in clean-up works in 1986-1987.
Conclusions. A stable agglomeration of regions with high levels of incidence in the south and south-east, and low in
the west and north of the country is determined. The dynamics of breast cancer in Ukraine as a whole is characterized
by steady growth, although in recent years its pace has slightly decreased. Among the individual population groups
affected by the Chornobyl catastrophe (female liquidators, evacuated women from the exclusion zone, residents of the
most contaminated with radionuclides territories) only among female liquidators of 1986-1987 the significant in-
crease was observed in the incidence of breast cancer, which exceeds the national indicators at 1.3-1.6 times.
Key words: breast cancer incidence, inhabitants of the territories most contaminated by radionuclides, female lig-
uidators, evacuees, age-specific incidence rate, standardized incidence rate, standardized incidence ratio.
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BCTYII

BigmoBinHo 10 eKCcrepTHUX OLIIHOK Y BChoMYy CBiTi B 2018
polLli 3apeecTpoBaHO MPUOIN3HO 2,1 MibiiloHA HOBUX BU-
MAaaKiB paKy MOJIOYHOI 3aJI031, 1110 CTAHOBUTH MaiiKe KOXK-
HU YeTBEPTUI BUITAJIOK paKy cepell KiHOoK [1]. Ito xBopo-
Oy HaMOLIbII YaCTO [1iarHOCTOBAHO Y IepeBakKHiil OLIb-
mocti KpaiH (154 3 185), ne mpoBoAMBCS TaKUii MOHITO-
PUHT, i BOHA TAKOK € MPOBiAHOIO MTPUYMHOIO CMEPTi Bif pa-
Ky B Oimpmn Hixk 100 kpainax. PiBeHb 3aXBOpIOBaHOCTI Ha
paK MOJIOYHOI 31031 HaiiBuluii B ABctpaiii/Hogiit 3e-
nanpii, [TiBaiyniin €porni (LBewii, @innsgHaii ta JdaHii),
axigHiii €Bpori (benwrii, Beaukiit bpuranii, Higepnan-
nmax tTa ®panmii), [liBnenniit €spori (Itamii) i [liBHIYHI
Awmepui. ITokazHMKM CMEePTHOCTI BiJ paKy MOJIOYHOI 3a-

0«J Mykola M. Fuzik, e-mail: mfuzik @gmail.com

INTRODUCTION

According to expert estimates around 2018,
around 2.1 million new cases of breast cancer have
been reported, accounting for almost each 4th
women with cancer [1]. This disease is most com-
monly diagnosed in the majority of countries (154
out of 185) where such monitoring was conducted
and is the leading cause of death from cancer in
more than 100 countries. The incidence of breast
cancer is highest in Australia/New Zealand,
northern Europe (Sweden, Finland and
Denmark), Western Europe (Belgium, the United
Kingdom, the Netherlands and France), Southern
Europe (Italy), and North America. The mortality
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JIO3W NIEMOHCTPYIOTH MEHIIy BapiaOeabHICTh, MPUUOMY
HaliBUIIIa CMEPTHICTD OLIIHIOEThCSI B Menane3ii (Pimki).

Xoya crmagkoBi Ta TeHETWYHi (paKTopu, BKITIOYAIOUM
ocobucTuii abo ciMeiHMiT aHaMHe3 paKy MOJIOYHOI 3a/10-
31 Ta SIEYHMKIB i yCITaJKOBaHi MyTallii, CTAHOBJISTH Bil 5
1o 10 % BumnaakiB paky MOJOYHOI 3aJI03U, JOCTIIKEHHS
MITpaHTIB MOKa3aJiy, 110 TOJIOBHUMHM (paKTOpPaMHU CITOCTE-
pexXKyBaHUX MiXKHAPOIHUX i MixKETHIUYHUX BiIMiHHOCTEN Yy
3aXBOPIOBAHOCTI € He crmaakoBi ¢akTopu. IligBuileHa
YacTOTa IIbOTO 3aXBOPIOBAHHSI y KpaiHaX 3 BHUCOKUMM
CTaHJApTaMU KUTTSI € HACIIAKOM OibIIOI TTOLLIMPEHOCTI
BimoMux (pakTopiB pU3MKY, MOB’SI3aHUX 3 TOPMOHAJIbHU-
MU 0COOJTMBOCTSIMU X KiHOYOTO OpraHi3My (paHHil BiK Me-
Hapxe, Mi3Hili BiK MeHoMay3u), pernpoayKlie (BiacyT-
HOCTI HapOIXKeHb AiTel, Mi3Hil BiK MaTepi Mpu MepiIoMy
HaApOMXKEeHHI i MeHIlla KiJbKiCTh IiTeli), CIOXWBAHHSIM
€K30T€HHUX TOPMOHIB (BUKOPUCTAaHHSI OpaJIbHUX KOHT-
paLeNTUBIB i 3aMiCHAa rOpMOHAaJIbHA Teparlis), XapuyBaH-
HSIM (CIIOXKWBAHHSI aJIKOTOJIIO) i aHTPOIOMETPUYHUMU
ocobnmmBocTIMu (Oinbilia Bara, 30iJIbILIEHHST BaruM B J10-
pocyioMy Billi i 3HaUHE HAKOMWYEHHS >KUPOBUX BigKJIa-
JIeHb); TOAi SIK IpydHE BUIOAOBYBaHHS i (pi3MyHa aK-
TUBHICTb € BITOMUMU 3aXVUCHUMM (paKkTOpamu [2].

Cepen dakTopiB HABKOJIHUIITHBOTO CEPEAOBHILIA iCTOT-
HY pOJIb Y BAHUKHEHHI Ta MPOrpecyBaHHi OHKOJIOTIYHUX
3aXBOPIOBaHb BilirparTh €HIOKPUHHI pyiHiBHUKU. EH-
JOKPUHHI pYIAHIBHUKU € CIIOJYKaMM 3 MEepeBaXXHO €CT-
POTEHHOIO aKTUBHICTIO i, 3 OIISIAY Ha Te, 110 OCTAaHHIM
4acoM IPUPOIHiI €CTPOreHM BiTHOCSATH 10 KaHIIEPOTeHiB
[3], eHDOKpUMHHI pyHIBHUKM MOXHA PO3IJISIAATH SIK OH-
KoreHHi ynHHMKU. [loka3zaHo, 110 KpiM (iziomoriaHoi
Jlii eCTPOTeHiB, B OpraHi3Mi Lii TOPMOHMU TIpU TTOPYIIECHHI
€HIOKPUHHOI peryJsslii 0epyTh ydyacTh B IMpOILIECi BU-
HUKHEHHS OibIIIOCTi BUMAAKiB paKy MOJOYHOI 3aJ1031,
SIEIHUKIB i MaTK| [4].

Koroprhuii anamiz maitke 45 000 map OJM3HIOKIB 3i
LIBewii, Jlanii Ta @iHasgHAIT J03BOJIMB IilATH BUCHOBKY, 1110
HaBKOJIMIITHE CePeIOBUIIE, a He TCHETHKA, Billirpa€ rojIoB-
HY POJIb Y CLIOPaIIHIX PAKOBUX 3aXBOPIOBAHHSIX IEPEIMi-
XypOBOI 3aJI031, MOJIOUHOI 3aJ103U i KiHOYOI PerPOAYKTHUB-
Hoi cuctemu [5]. Ilpu mpoBeaeHHI aHaTi3y HACTIAKiB 3a0-
pyaHeHHs 2,3,7,8-TeTpaxjopAuOeH30-N-1i0KCUHOM B pe-
3ynbeTarti aBapii B CeBe3so (ITatist) Oys10 BUSBIICHO 30i/TbIIICH-
H$I pU3MKY 3aXBOPIOBAHHS Ha paK MOJIOUHOI 3a7103U >KiHKa-
MU yepe3 15 pokiB [6]. BruiB XJIOpBMICHUX CIONYK, B T. 4.
IIOKCHHY, Ha PM3WK BUHUKHEHHSI PaKy MOJIOYHOI 3aJI031
OyJ10 MiATBEPIXKEHO B JOCJIIKEHHSIX, MPOoBeaeHUX Y M. Ya-
maiBchK (Pocist) [7]. docnimkeHHs, mpoBeaeHi B [peHnanmii
i KaHani, nmokasaay mMo3UTUBHUIA 3B’SI30K MixK piBHEM CTili-
KUX opraHiyHux 3a0pyaHtoBayiB (CO3) B cupoBariii KpoBi i
MABUAIIIEHUM PU3NKOM paKy MOJIOYHOI 3aJI031 Y 3KiHOK [8].

rate from breast cancer shows less variability, with
the highest mortality rate in Melanesia (Fiji).

Although hereditary and genetic factors, includ-
ing the personal or family history of breast and
ovarian cancer and inherited mutations, range
from 5 to 10 % of breast cancer cases, migrant
research has shown that the underlying factors of
the observed international and ethnic differences
in morbidity are not hereditary factors. The
increased incidence of this disease in countries
with high living standards is a consequence of the
increased prevalence of known risk factors associ-
ated with hormonal features of the female organ-
ism (early menarche, late menopause), reproduc-
tion (lack of birth of children, late childhood at
first birth and less the number of children), the
consumption of exogenous hormones (the use of
oral contraceptives and substitution hormonal
therapy), nutrition (alcohol consumption) and
anthropometric peculiarities (greater weight,
weight gain in adulthood and significant accumu-
lation of fatty deposits); whereas breastfeeding and
physical activity are known protective factors [2].

Among the environmental factors, endocrine
disruptors (ED) play an important role in the onset
and progression of oncological diseases. ED are
compounds with a predominantly estrogenic
activity and, given the fact that natural estrogens
have recently been referred to carcinogens [3],
ED can be considered as oncogenic factors. It is
shown that in addition to the physiological effects
of estrogen, these hormones in the body, in viola-
tion of endocrine regulation, participate in the
process of most cases of breast, ovaries and uterus
cancers [4].

The cohort analysis of nearly 45,000 pairs of
twins from Sweden, Denmark and Finland has
allowed us to conclude that the environment,
rather than genetics, plays a major role in the spo-
radic cancer of the prostate, breast and reproduc-
tive system [5]. In the analysis of the effects of pol-
lution with 2,3,7,8-tetrachlorodibenzo-p-dioxin,
an increase in the risk of breast cancer in women
after 15 years was detected in Seveso (Italy) [6].
Influence of chlorinated compounds, including
dioxin, the risk of breast cancer was confirmed in
studies conducted in Chapaievsk (Russia) [7].
Studies in Greenland and Canada have shown a
positive correlation between persistent organic
pollutants levels in serum and increased risk of
breast cancer in women [8].
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OpaHak icHy104Yi 3HaHHSI Bce 1Ie 0OMesKeHi 11100 TOro,
SK reorpacgiyHi a00 4acoBi KOJMBaHHS YACTOTHU MOB’sI3aHi
3 KOHKPETHUMM ETIOJIOTIYHNMHU (haKTOpaMu. 3aXBOPIO-
BaHICTh Ha paK MOJIOYHOI 3aJI031 3POCTA€E BIIPOIOBXK OC-
TaHHIX JIEeCATWUJIITh y OLIBIIOCTI KpaiH 3 MepeXiTHOo eKOo-
HoMiko10. [Tpu LIbOMY J1esIKi 3 HAlOUIbII 3HAYHUX TEMITiB
3pOCTaHHSI CIIOCTEPIraloThCs TaM, JIe YacToTa L€l maTo-
JIoTii iCTOpMYHO Oysia HU3bKOIO — Yy KpaiHax IliBmeHHOI
Amepuku, Adppuku Ta Asii [9]. BctaHoBUTH MEepBUHHI
PU3UKOBI (DAKTOPU PaKy MOJOYHOI 371031 AOCUTb CKIal-
HO 4Yepe3 BIICTpOYEHY IX [dil0 BHACJIJOK TPUBAJIOIrO
nepiony eHIOreHHOI TOPMOHAIBLHOI €KCITO3UIIL.

B ycix kpainax €Bponu y 2018 poili pak MOJIOYHOI 3a710-
31 OyB NpoBigHOIO (popMoIo paky y xkiHOK [10]. IcHy1OTb
3HAYHiI KOJIMBaHHSI OLIIHKW PiBHSI 4aCTOTU 3aXBOPHOBA-
HocTi Ha maHy natoJorito (60—155 Bunankis Ha 100 000
JKiHOK, TTOKa3HUKY PO3paxoBaHi 3a €BPOIENCHKUM CTaH-
JapTOM) 3 O3HaKaMu reorpadiuHuX Ipadi€HTIB Ta Oilb-
IIMMU TOKa3HUKaMHU B KpaiHax 3aximHoi €Bporu, 30Kpe-
ma B benbrii (154,7), JliokcemOyp3i (148,8), Hinepnanmax
(143,8), Benukiit bpuranii (127,7), a Takox y ITiBHiUHi
€Bpori, ocoommpo B LlBemnii Ta ®innstHmii (122,9).

JI1s1 TIOpiBHSIHHSI, piB€Hb 3aXBOPIOBAHOCTI Yy CXiZHO-
€BpOINENCHKMX KpaiHax, Takux sIK YkpaiHa (60,0), MoJ-
noBa (66,3) Ta binopyck (68,1), OYB 3HAYHO HIZKYMM.
Hiama3oH CMepTHOCTiI Biapi3Hs€eThcs BaBiYi (15-32 Ha
100 000), mpuyoMy HaWBUIII TTOKA3HWKM CITOCTEpira-
10Thed Y KpaiHax bankancbkoro miBoctpoBa: YopHoropii
ta Cep0ii (32,0), Xopsatii (27,3) i yactuHi CxigHoi
€Bponu, BKIoyaoun MosgoBy (28,3) Ta YropuiuHy
(26,1). Haitnuk4i moxkasHuku cMmeptHocTi (15—16 Ha
100 000) 3apeectpoBano B [liBneHHilt €Bpori (0co0a1BO
B Icmanii Ta Iloptyrainii), a TakoX y IMiBHIYHUX €BPO-
neiicbknx kpaiHax — Hopserii Ta @inmstamii. Pak monou-
HOI 3371031 Y XKiHOK €BPOIIH TTOcifa€ Tepiie MicIie B CTPYK-
Typi IPUYUH CMEPTI Bif YCiX 3JI0SIKiCHUX HOBOYTBOPEHb.

IlinkoM iMOBipHO, 110 3MiHM, SIKi CIOCTEepPiraroThCs
IIIOA0 3aXBOPIOBAHOCTI HA paK MOJIOYHOI 3aJI03U B €BPO-
MeMChKUX KpaiHaX, MOXHA MPUHAMHi 4aCTKOBO BilHecC-
TH 3a paXyHOK BITPOBAIIKEHHSI CKPUHIHTY, BiTMiHHOCTE
Y HNOIIMPEHOCTI Ta PO3IMOALTY OCHOBHUX (DAKTOPIB pU3U-
Ky (HampukJia, BiK MEpIIOro HapOIKEHHSI JUTUHM)
[10]. IMoBimomusimocss TIpo 3HMKEHHST PiBHS CMEPTHOCTI
Bil paKy MOJIOYHOI 3aJI03U B Oi/IbIIOCTI €BPOMEHCHKUX
KpaiH, mpryoMy B KpaiHax ITiBHiuHO1 Ta 3aximHoi €Bpo-
MY CITIOCTEPIra€ThCs O 3HAYHE 3MEHILEHHS MOPiBHSI-
Ho 3 LleHTpansHoto i CxigHoto €Bpomoro [11].

¥ 3B’3Ky 3i 3HAUHOIO YYTJUBICTIO MOJIOYHOI 3aJI03U 10
KaHILIEPOTeHHOI [lii i0Hi3y104oro ormpoMiHeHHs 11 (popma
MyXJIMH TIpUBEPTA€E OCOOIMBY YBary y BiagaJleHUI Mepios
niciass YopHoOuabCehbKoil aBapii. YuclIeHHI eKcrepuMeH-

However, existing knowledge is still limited how
geographical or temporal variations of frequency
are associated with specific etiological factors. The
incidence of breast cancer has increased over the
past decades in most transition countries. At the
same time, some of the most significant growth
rates are observed where the frequency of this
pathology has historically been low — in the coun-
tries of South America, Africa and Asia [9]. Setting
primary risk factors for breast cancer is difficult
due to the delay in their action because of a long
period of endogenous hormonal exposure.

In all countries of Europe in 2018, breast cancer
is the leading form of cancer in women [10]. There
are significant fluctuations in the estimation of the
incidence rate for this pathology (60—155 cases per
100,000 women, the European standard) with
signs of geographical gradient and higher rates in
Western Europe, in particular, in Belgium (154.7),
Luxembourg (148.8), the Netherlands (143.8), the
United Kingdom (127.7), as well as in Northern
Europe, especially in Sweden and Finland (122.9).

For comparison, the incidence rate in eastern
European countries such as Ukraine (60.0),
Moldova (66.3) and Belarus (68.1) was significant-
ly lower. The death rate varies by half (15-32 per
100,000), with the highest rates observed in the
countries of the Balkan Peninsula: Montenegro
and Serbia (32.0), Croatia (27.3), and Eastern
Europe, including Moldova (28.3) and Hungary
(26.1). The lowest mortality rates (15—16 per
100,000) are registered in Southern Europe (espe-
cially in Spain and Portugal), as well as in northern
European countries — Norway and Finland. Breast
cancer in women in Europe is ranked first in the
causes of death from all malignant neoplasms.

There is a strong possibility that changes in
the incidence of breast cancer in European
countries can be attributed at least partly to the
screening effect, differences in the prevalence
and distribution of major risk factors (for exam-
ple, the age of the first birth of a child) [10].
The reduced mortality from breast cancer has
been reported in most European countries, with
more significant reductions in Northern and
Western Europe than in Central and Eastern
Europe [11].

Due to the high sensitivity of the mammary
gland to the carcinogenic effect of ionizing radia-
tion, this form of tumors draws particular attention
in the remote period after the Chornobyl accident.
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TaJIbHI Ta eMiIeMiON0TiYHi JOCTiIKEeHHS TToKa3aJIu BUCO-
Ky YYTJIMBICTh MOJIOUHOI 3aJI03M 10 1IbOTO YMHHMKA. [1le
B 1965 poui [12] Gyio 3HaliaeHO MiABUILIEHHS 3aXBOPIO-
BaHOCTiI Ha paK MOJIOYHOI 3aJI03U Y XiHOK, IKUM HEOJl-
HOPa30BO POOUIIM (PIOOPOCKOMIIO i KOHTPOJIIOBAIU CTaH
JIereHb 3a J0MOMOrolo peHTreHockorii. IToaioHi edpekTn
BCTAHOBJIEHI Y >KiHOK, SIKi OTpUMYBaJI IPOMEHEBE JIiKY-
BaHHS 3 IPUBO.Y IiC/ISIION0roBoro Mactury [13, 14].

AHaJi3 JaHUX 11010 BIUTMBY iOHI3YIOUOI'O OIPOMiHEH-
Hs Joneit B 103i, 01u3bKiid 10 1 3B, 103BOJUB OLIHUTH
30iJbIIEHHS 3aXBOPIOBAHOCTI HA paK MOJIOYHOI 321031
Ha 13,2 % [15]. CepenHiii 1aTeHTHUI MIepioA, MiCJIs SIKO-
Tro BUHUKAIW MyXJIMHW MOJIOYHOI 3aJI031, HE 3aJiexXaB
Big no3u i ckiaagaB 18 pokiB. Takox BU3HAUEHO, 1110 3aX-
BOPIOBAaHICTh Ha paK MOJIOUYHOI 3aJ03U Yy 0cib, om-
poMiHeHux y Bilti 10—29 pokiB, OyJ1a Bullle, HiX Yy >KiHOK,
OIPOMiHEHUX Y Billi ctapuie Hixk 30 pokiB. [1pu po3risai
Mojeeil abCOMTHOrO i BiTHOCHOIO PU3UKIB BUHUK-
HEHHS pafioiHAYKOBaHUX ITYyXJIMH MOJIOYHOI 3a/103U Y
oci0, AKi Oy ONpoMiHEHi, Bif3HAYeHO 3HAYYLIiCThb Ta-
KuX (akTopiB, SK BiK B MOMEHT OIPOMiHEHHS,
KpaTHICTb i 4acToTa ONMPOMiHEHHS, PiBeHb 103U Ta CYy-
MYTHI 1IKiJJXBi 3BUYKU.

HapnumkoBi pagiamiiiHo 3yMOBJIEHi BMUITaIKM paKy
MOJIOYHOI 3aJ103U BHUSIBJEHI y 3KiHOK, OMPOMiHEHUX
BHACJIiAOK aToMHOro 6omoOyBaHHs1 XipociMu Ta Hara-
caki [16]. Po3BuTok paky gaHoi ¢popMuU y rpyITi HaceJieH-
Hsl, sIKa JOCJiIXKyBajdach, y 3HA4YHill Mipi 3ajexkaB Bif
BiKy Ha MOMEHT oIpoMiHeHHs1. Hali0inpln BUcoKa yac-
TOTa MyXJIMH Oya y oci0, sIKi OTpUMaJI OIIPOMIiHEHHS Y
Bii 10-19 poxis. Ilpu ompomineHHi y Biui 20 pokiB i
cTapiiie BoHa OyJjia MeHIIa. Y nepiof] CrocTepexXeHHs Bif
5 1o 24 pokiB Mmicist onpoMiHEHHS BeTMYMHA PU3UKY BU-
HUKHEHHSI paKy MOJIOUHOI 3aJI031 B pO3paxyHKY Ha OIM-
HULII0 KepMU 3ajiexxasia BiJl BiKy Ha 4ac ONpPOMiHEHHS.
ATpUOYTUBHUI pamialiiiHUI pU3MK paKy MOJIOUHOI 3a-
JIO3U 32 TaHWMU CITOCTEPEXEHbD i pO3paxyHKiB, IIPOBee-
HUX Ha SMoHchKil Koropti (LSS), sika nepeHecna sinep-
He boMOyBaHH#A, ckiaB 27 % [17].

IcHy10Th JOCTAaTHBO MEPEKOHIMBI TOKA3U TTiABUILIEHO-
TOo PU3UKY paKy MOJIOYHOI 3aJ103U y TPAIliBHUKIB sSIIep-
HOI MPOMMCJIOBOCTI, €KCIMOHOBAHUX A0 [il iOHi3yrouoil
paniawii. JlocniaxKeHHs1, TIpoBeaeHi 3 rmepcoHaiom Jloc-
AJnaMOCBbKOI HallioHaJIbHOI JlJabopartopii, CBig4aTh IPO
3B’S130K MIX palialliiiHOI0 €KCIMO3UIIiEI0 Ha poOoYOMYy
Micli i mpobiemamu 3i 310poB’sIM. Tak, 3poCcTaHHS 3ax-
BOPIOBAHOCTI Ha paK MOJIOYHOI 3a/1031 CIIOCTEPirajioch
cepell KiHOK, SIKi TIpallfoBajiu Ha SIIePHUX YCTAHOBKAX Y
nepion 3 1968 mo 1978 poxu [18].

Ha ninnpureMcTBi 3 BApOOHUIITBA SIACPHUX MaTepialiB
B Oxpimxi (mrar Tennecci, CILIA) BimMiueHO 3pocTaH-

Numerous experimental and epidemiological
studies have shown a high sensitivity of the breast
to this factor. Back in 1965 [12], an increase in
breast cancer incidence in women, who repeatedly
performed fluoroscopy and controlled the state of
the lungs by means of X-rays, was found. Similar
effects were observed in women who received
radiotherapy for postpartum mastitis [13, 14].

An analysis of data on the effects of ionizing
radiation in humans at a dose close to 1 Sv allowed
estimating an increase in the incidence of breast
cancer by 13.2% [15]. The average latency period
after which the breast tumors developed did not
depend on the dose and was 18 years. It has also
been determined that the incidence of breast can-
cer in persons who were irradiated at the age of
10—29 years was higher than that of women who
were irradiated at the age of 30 years. When con-
sidering models of absolute and relative risks of
radio-induced breast tumors in individuals who
were irradiated, the importance of such factors as
age at the time of exposure, frequency of exposure,
dose level and related harmful habits were noted.

Excessive radiation-induced breast cancer cases
have been found in women exposed to Hiroshima
and Nagasaki atomic bombing [16]. The develop-
ment of cancer of this form in the studied popula-
tion group was largely dependent on age at the
time of exposure. The highest incidence of tumors
was in individuals who received radiation at the
age of 10-19 years. At irradiation at the age of 20
years and older it was smaller. In the period of
observation from 5 to 24 years after exposure, the
risk of developing breast cancer per unit kerma
depended on age at the time of irradiation. The
attributive radiation risk of breast cancer according
to observations and calculations carried out on the
Japanese Cohort (LSS), which has undergone
nuclear bombing, amounted to 27 % [17].

There is sufficiently convincing evidence of
an increased risk of breast cancer from nuclear
workers exposed to ionizing radiation. Studies
conducted with the Los Alamos National
Laboratory staff indicate a link between radia-
tion exposure in the workplace and health
problems. Thus, an increase in the incidence
of breast cancer was observed among women
who worked at nuclear facilities from 1968 to
1978 [18].

The nuclear production facility in Oak Ridge,
Tennessee, USA reported an increase in breast
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HSI CMEPTHOCTI BiJi paKy MOJO4YHOI 3ajmo3u cepen 1073
KiHOK, SIKi MpaltoBain B boMy 3akiaai y 1947-1974 pp.
ta Oy pocrexxeHi 1o 1990 p. [19].

Cepen 65 984 xiHOK, fAKi IpalloBaJM Ha IiAIPUEM-
cTBax nenaptameHTy eHepretuku CIHIA mo 1980 poky
3apeECTPOBAHO ITiABUILIEHUI piBeHb CMEPTHOCTI BiJl pa-
Ky MOJIOYHOI 3aJI03U, IKWI OyB MOB’I3aHWI 3 TTiIBUIIIE-
HOIO 103010 30BHIIITHBLOI'O onpoMiHeHHs [20].

TakuMm 4yMHOM, HaBeJeHi JaHi CBigyaTb IPO BUCOKY
YYTJMBICTh MOJIOYHOI 3aJ1031 A0 pafialliiHOTro KaHlie-
poreHesy, 0COO0JIMBO MPY OMMPOMiHEHHI B MOJIOJIOMY Billi.
BuBueHHsT 3aKOHOMIipHOCTEH i OCOOJMBOCTEl LILOTO
MPOIECYy MOXHA BiTHECTH IO MPIOPUTETHOTO HATIPSIMKY
panialiifHO1 erigeMiosorii.

ITicma aBapii Ha YAEC BMBUeHHS 3aXBOPIOBAHOCTI Ha
paK MOJIOYHOI 3aJ1031 MPOBOJIMUJIOCH MEPEBAXXHO B paM-
Kax JeCKPUNTUBHMX €ITiIeMiOA0TiYHUX JOCTiIXEHb CTO-
COBHO BHMBUEHHSI MOXJIMBUX CTOXaCTUYHUX €(MEKTiB y
NOoCTpaXaaaux rpyrnax HacejaeHHs1. B Hammx gociaigkeH-
Hax [21, 22] BCTaHOBJEHO, IO cepel Ipyll, HANOIIbII
nocTpaxaanux BHacaigok asapii Ha HAEC (B yyacHUIIb
JiKBigawii HacaiakiB aBapii, eBaKyHOBaHUX i3 30HU
Big4y>KeHHsI, MELLIKAHOK HaiOiabll 3a0pyIHEHUX padio-
HYKJIiJaMu TepuTopiit), yepe3 12 pokiB micasa amapii
CITIOCTEPIraJioCh CYTTEBE 3POCTAHHS 3aXBOPIOBAHOCTI Ha
pak MoJjiouHoi 3ano3u. Llg TeHpmeHuist 30epirajgach i B
HACTYMNHi pOKM 3 HaMOidbll iCTOTHUM 3pOCTaHHSIM Y
KiHOK-JTiKBigaTopiB [23—25]. 3axBopioBaHICTh Ha pak
MOJIOUHOI 3aj103u (CTaHJApPTU30BaHE CITiBBiAHOIIECHHS
3axBoproBaHOCTi — SIR) pociiicbkux yyacHuis JIHA Ha
YAEC y 1992—1998 pp. cknanmana 1,84 (%1 1,23—-2,45),
TOOTO JOCTOBIpHO MepeBUIIYBaia HalliOHAJIbHUH PiBEHb,
X04a 1Ie TIePEBUIICHHS HE MiITBePIKYETHCS JaHUMU 110~
JIO T030BOI 3a1€XXHOCTI [26].

Y MoruneBcbKiit 061acTi binopyci BinMiueHO MOCTiii-
He 3pOCTaHHS 3aXBOPIOBAHOCTI Ha paK MOJIOUHOI 3a71031
[27]. Tlpu mopiBHsAHHiI ABOX TepioaiB 1989—1992 Ta
1993—1996 pp. BU3HAYEHO CYTTEBE MiABUILIECHHS MOKA3-
HUKa 3aXBOPIOBAHOCTI y IpyromMy Iepioi, 110 He MOXKe
BUKJTIOUUTH JIil padiauiiitHoro gpakTopa.

IIpu enmigemionoriyHOMy aHalli3i 00’€QHAHMX JaHUX
no binopyci Ta YKkpaiHi BCTaHOBJIEHO 3HAaUylle JBOKpaT-
He 3pOCTaHHS 3aXBOPIOBAHOCTI Ha paK MOJIOYHOI1 321031
y 1997—2001 pp. cepea MelIKaHOK HaOIbI 3a0pyaHe-
HUX paliOHYKJIiTaMU TEPUTOpPIi y TOpPIBHSIHHI 3 Hali-
MeH1 3abpynHeHuMHU [28]. ¥V paitoHax YkpaiHu, ne ce-
penHs HakomndeHa mo3a ckiama 40 m3B i Oimble,
BiZHOCHU# pu3uk popiBHioBaB 1,78/3B (moBipumii
intepBan 1,08—2,93).

ITpuBeneHi naHi cBigYaTh MPO HEOOXiAHICTh OiIbLI MTOT-
JIMOJIEHOTO BMBYEHHSI MOXJIMBOIO BIUIMBY iOHi3ylOUOTO

cancer mortality among 1,073 women who worked
at this institution between 1947 and 1974 and were
traced back to 1990 [19].

Among the 65,984 women who worked at the
US Department of Energy’s up to 1980, an
increased mortality rate from breast cancer was
associated with an elevated external exposure
dose [20].

Thus, the given data testify to high sensitivity of
a mammary gland to radiation carcinogenesis,
especially radiation at a young age. Study of the
regularities and features of this process can be
attributed to the priority direction of radiation epi-
demiology.

After the Chornobyl accident, the study of breast
cancer incidence was mainly carried out in the
framework of descriptive epidemiological studies on
the study of possible stochastic effects in affected
populations. Our research [21, 22] found that among
the groups most affected by the Chornobyl catastro-
phe (in the women — participants in the elimination
of the consequences of the accident, evacuated from
the exclusion zone, the inhabitants of the territories
most contaminated with radionuclides), 12 years
after the accident, a significant increase of the breast
cancer incidence was observed. This trend persisted
in subsequent years with the most significant growth
in female liquidators [23—25]. The incidence of
breast cancer (standardized morbidity ratio — SIR)
of Russian participants eliminated of the ChNPP
accident in 1992—1998 was 1.84 (% CI 1.23-2.45).
This is significantly higher than the national level,
although this excess is not confirmed data on dose
dependence [26].

In the Mogilev region of Belarus, a steady increase
in the incidence of breast cancer has been noted [27].
When comparing the two periods of 1989—1992 and
1993—1996, a significant increase in the incidence
rate in the second period was determined, which can
not exclude the action of the radiation factor.

In the epidemiological analysis of the combined
data on Belarus and Ukraine, a significant two-
fold increase in the incidence of breast cancer in
1997—2001 was found among the inhabitants of
the territories most contaminated with radionu-
clides compared with the least polluted ones [28].
In areas of Ukraine where the average accumulat-
ed dose was 40 mSv or more, the relative risk was
1.78 /Sv (confidence interval 1.08—2.93).

The given data testify to the need for a more in-
depth study of the possible effects of ionizing radi-
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OINPOMiHEHHSI Ha BUHMKHEHHSI paKy MOJIOYHOI 3aJ103U B
YKPAIHCBKill MOMyJIslii B LJIOMY Ta Tpynax HaceJeHHs,
SIKi MOCTpaxKaaJiu BHacIigoK YopHOOMIIbCHKOI aBapii.

META

V 3B’513KY 3 BUKJIAACHUM, JOCIiI>KEHHS TPUCBSUYEHE BUB-
YEHHIO TEPUTOPiaIbHUX 1 JOBFOCTPOKOBUX YaCOBUX MO-
JieJieli 3aXBOPIOBAHOCTI HA paK MOJIOYHOI 3aJT03H XKiHOYO-
TO HaceJIeHHsI YKpaiHu B LILJIOMY Ta OCHOBHUX TPy MOCT-
paxnayiioro BHacaigok aBapii Ha YopHoOusibcbkoi AEC
HaceJIeHHs — XiHoK-JikBinaropiB 1986—1987 pp. yyacri,
eBaKyloBaHMX i3 30HU BimuyxkeHHs1 (M. [Tpum’ars ta 30-
KM 30Ha), MELIKAHOK HalOiIbII 3a0pyaHEHUX pamio-
HYKJIiTaMy TePUTOPiil, BCTAHOBJIECHHS MOXJIMBOI POJIi He-
raTuBHMX (pakTopiB aBapil y opMyBaHHI YaCTOTH IIi€l
MaToJIOTii.

OB'€EKT TOCIIII2KEHH

> HaceJIeHHs1 YKpaiHU XiHOYOI CTaTi 3 ypaxyBaHHSIM 1X
Miclsl MPOXMBaHHS 3TiTHO 3 aaMiHiCTpaTHBHO-TEPU-
TOpiaJIbHUM PO3MOAIJIOM; MEpioJ CIOCTEPEXKEHHST —
1976—2016 pp.;

> KIHKM-MEILIKAHKM HaWOiabll 3a0pyaIHEHUX pajio-
HyKJigaMu paiioHiB Ykpainu: Jlyruncekoro, Hapoauib-
koro, OBpylbKoro 2Kutomupcbkoi ooacti, bopoasHeb-
Koro, IBaHkiBcbKkoro, Ilojicbkoro, YopHOOMILCHKOTO
(y 1981—1985 pp.) KuiBcbKoi o6acTi, mepios crocrepe-
xkeHHs1 — 1980—2016 pp. (90,6 tuc. y 2016 p., 3aranbHe
YUCIO JIIOAMHO-POKIB crnocTepexkeHHs — 3753,4 Tuc.).
CepenHs 103a CyMapHOTo (30BHILLIHBOTO Ta BHYTPIilIHb-
Oro) OIIPOMiHEHHSI, HaKOMWYe€Ha BIPOMOBX YCHOIO
nicisiaBapiiiHoro nepioay, ckianae 22,4 M3B, a Ha TepU-
Topisix 3 piBHeM BumamgaHHs *’Cs Ginbie 555 Kbk-2 1151
J03a Moxe 3poctu 10 105,6 M3B [29—31];

> pelpe3eHTaTMBHA BMOipKa KOrOpTHU >KiHOK-JIiKBiga-
TOpiB (yyacHHUIIb JiKBifallil HacaiaKiB aBapii — YJIHA)
1986—1987 pp. yuacti (9,9 tuc. xiHok y 2016 p., repion
crioctepexxeHHst — 1994—2016 pp.; 3arajgbHe YUCIIO JIIO-
JMHO-POKIB CIIOCTepeXXeHHs — 243,5 Tuc.), sKi mpoxXu-
BatoTh y M. KueBi, JIHinmponeTpoBchKiit, JloHeubKil (10
2013p.), Kwuiscekiil, Jlyrancekiii (mo 2013 p.) i
XapkiBcbKiit oonactax. CepeaHs 103a 30BHILLIHbOTO OIT-
POMiHEHHS BChOIO Tijla JiKBiZaTOPiB-40JIOBiKiB 1986-
1987 pp. owuiHweTbes y 50—200 m3B [30]. OckiJbKku
>KiHKM 0e3mocepeIHbO He Opasiv ydacTi B aBapiliHUX po-
0oTtax, a 3abe3nevyyBajii poOOTY KOMYyHaJIbHUX CIYXO i
MEINYHY JOIIOMOIY, TO OTPMMaHi HUMHU AO3U € 3HAYHO
MEHIIUMU i OUEeBUIHO MOXKYTh OYTH MOPiBHSIHI 3 103aMU
€BaKyMOBaHUX;

> eBaKyihoBaHi i3 30HM BiguyxkeHHs1 (M. IlIpum’sth ta
30-xM 30Ha) xxiHku (38,9 Trc. y 2016 p., iepion criocte-

ation on the incidence of breast cancer in the
Ukrainian population as a whole and in the popu-
lation groups affected by the Chornobyl accident.

OBJECTIVE

In connection with the above, the current research is
devoted to the study of breast cancer incidence of
the female population of Ukraine as a whole and the
main groups of the victims of the Chornobyl nuclear
disaster — female participating in 1986—1987 in
elimination of accident, evacuees from the exclu-
sion zone (town Pripyat and 30-km zone), inhabi-
tants of the most contaminated with radio nuclides
of territories, establishment of the possible role of
negative factors of the accident in the formation of
the frequency of this pathology.

OBJECT OF STUDY

> the female population of Ukraine, taking into
account their place of residence in accordance
with the administrative-territorial division; obser-
vation period — 1976—2016;

> women — the inhabitants of the most contami-
nated districts of Ukraine: Luginy, Narodychi,
Ovruch of Zhytomyr region, Borodianka, Ivankiv,
Poliske, Chornobyl (in 1981—1985) of the Kyiv
region, the observation period — 1980-2016
(90.6 thousand). In 2016, the total number of per-
son-years of observation — 3753.4 thousand.). The
average dose of total (external and internal) irradi-
ation accumulated durring post accident period is
22.4 mSv, and in areas with a contamination of
B7Cs greater than 555 kBqg-2, this dose may
increase to 105.6 mSv [29—-31];

> a representative sample of cohorts of female lig-
uidators (participants in the accident elimination)
in 1986—1987 participated (9,900 women in 2016,
the observation period was 1994—2016, the total
number of person-years of observation was 243,5
thousand.) who live in Kyiv, Dnipropetrovsk,
Donetsk (until 2013), Kyiv, Luhansk (until 2013)
and Kharkiv regions. The average dose of external
exposure to the entire body of male liquidators in
1986—1987 is estimated at 50—200 mSv [30]. Since
women did not directly participate in emergency
work, but provided the work of communal services
and medical care, the doses they received are
much smaller and can obviously be compared with
the doses of evacuees;

> evacuated from the exclusion zone (Prypiat and
the 30-km zone) of women (38.9 thousand in 2016,
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pexeHHss — 1990—2016 pp.; 3arajbHe 4YUCIO JIOAUHO-
pokiB crioctepexkeHHs1 — 809,3 Tuc.), sIKi po3cesieHi mo
TepuTOopii BCix obnacteit Ykpainu. CepeqHs epeKTUBHA
J103a 30BHIITHBOTO ONnpoMiHeHHs 12 632 eBaKyiloBaHUX
i3 M. IIpun’ate craHoBuTh 10,1 M3B. ¥ 14 084 eBakyiio-
BaHMX i3 HaceJleHMX MYHKTIiB 30-KM 30HM cCepeaHE
apuMeTUyHe 3HauYeHHS iHAWBiAyaJbHOI 103U 30BHIlll-
HBOT'O OIPOMiHEeHHS cTaHOBUTH 15,9 M3B. CymapHa no-
3a 3 ypaxXyBaHHSIM BHYTPIlITHOTO OIIPOMiHEHHSI Ma€ Oy-
T TIoaBo€Ha [29—31].

J11s1 BUBUEHHSI YaCTOTU Ta JMHAMIKU 3JI0SIKICHUX TTyX-
JIVH, BKJIIOUAIOYM paK MOJIOYHOI 3271031, Y MEIIKAHIIiB
HaOIiNbII 3a0pyAHEHUX pPadiOHYKIigaMU TEpPUTOPIi
Hamu, noyuHarouu 3 1987 p., mpoBoauBcs iHpopMa-
LiHWN MOIIYK IUISIXOM peTpocIieKTUBHOTO 3 1980 p. i
MOTOYHOTO 300py MEAWUYHOI JOKYMEHTAllii Mpo BCi BU-
MaaKW 3J0SIKICHMX HOBOYTBOPEHb Y 3a3HAUCHUX BUIIIEC
parioHax.

3a3HavyeHa IpolLeaypa mosirajia y 300pi B JIiKyBaJIbHO-
npodiJaKTUYHUX 3aKjIalax 3a3HAaYeHUX paiioHIB Ta OH-
KOJIOTiYHUX nucrnaHcepax Kutomupcbkoi Ta KuiBchKoi
objacTel ycix MeIWYHUX MOKYMEHTiB, BKJIIOYAlOUM
eKCTpeHEe MOBiIOMJIEHHSI PO HOBI BUIAAKKU 3I0SIKICHUX
MyXJIUH i CBIIOLTB MPO CMEPTh Bil YCiX MEIMUYHUX 3aK-
JlafiB, ae Oy/J0 BCTAHOBJEHO IIi JiarHO3W Ta MPOBEIEHO
JIIKyBaHHSI OHKOJIOTIYHMX XBOPUX. YCi JOKYMEHTHU 3iCTaB-
JISJTUCh TTOMIX COOO0 JIs1 BUJTydeHHs OyOJliKaTiB, MicJist
yoro Oyyia CTBOpeHa IepcoHi(ikoBaHa eleKTpoHHa 6asa
JaHuX. 3 MOMEHTY CTBOpeHHs1 HalioHalbHOro KaHLEep-
peectpy Ykpainu (HKPY), To6to 3 1989 p., mpoBoauThCs
TIOTTOBHEHHS CTBOPEHOI HAaMM 0a31 JaHUX iH(popMalli€io
3 1li€i YCTAaHOBU MPO BUIMAAKU PaKy Cepesl HaCeJeHHsI
TOCTIKYBaHUX 3a0pYyIHEHUX PaliOHYKJIiTaMu paiioHiB.
3 1980 o 2016 pp. 6yno 3apeectpoBaHo 1998 HOBUX BU-
NaaKiB 370SIKICHUX ITyXJIMH MOJIOYHOI 3aJ1031.

Jlst BUBYEHHS 3aXBOPIOBAHOCTI Ha pak XiHoK-YJIHA
1986—1987 pp. Ta eBaKyiiOBaHMX BHUKOPHUCTaHi NaHi
HepxaBHOTO  peecTpy  YKpaiHM  MOCTpaxaaaiux
BHacinok aBapii Ha YAEC (JAPY). Orpumani gani mpo
BUMAAKHN 3JIOSIKICHUX HOBOYTBOPEHb OYJIM 3icTaBieHi 3
JaHuMu HallioHalbHOro KaHLEp-peecTpy YKpaiHu, 110
JIaJI0 3MOTY BUKJTFOUMTH BCi BUITAIKM, SIKi HE MaJId TOC-
TaTHBOI BepudiKallii miarHo3y, Ta IyorikaTtn. 3apeecTpo-
BaHO 373 HOBUX BUMAAKiB paKy MOJOYHOI 3a703U B
xKiHoK-YJIHA 1a 401 — B eBaKyliOBaHUX.

BuBueHO cTatMcTU4YHi daHi MiHicTepcTBa OXOPOHU
3I0pOB’S YKpaiH! 100 3aXBOPIOBAaHb HA PAK MOJIOYHOI
3aJ1031 XiHOYOTO HaceJieHHs YKpaiHu B po3pi3i obac-
Teit 3a moBrotpuBanuii 40-piuHuii nepiox (1976—2016
pp.). JaHi npo 4McenbHICTh HACEJEHHS 3a KaTeropisMu
rnocTpaxaajaux Ta B po3pisi obyiacteit YkpaiHu oTpuMa-

the observation period — 1990—2016, the total
number of person-years of observation — 809.3
ths.), which are resettled in the territory of all
regions of Ukraine. The average effective dose of
external exposure 12.632 evacuees from the city of
Prypiat is 10.1 mSv. In 14.084 evacuees from settle-
ments were 30-km zone average arithmetic mean
value of individual dose of external irradiation is
15.9 mSv. The total dose, taking into account inter-
nal irradiation, should be doubled [29—31].

For the study of the frequency and dynamics of
malignant tumors, including breast cancer, among
the inhabitants of the territories most contaminat-
ed with radio nuclides, since 1987, we have been
conducting an information retrieval search from
the 1980’s and the current collection of medical
records of all cases of malignant neoplasms in the
above-mentioned areas.

The above procedure consisted in collecting all
medical documents in the medical and preventive
healthcare institutions of the specified areas and
oncology dispensaries of Zhytomyr and Kyiv
oblasts, including emergency notification of the
new cases of malignant tumors and death certifi-
cates from all medical institutions where these
diagnoses were made and treatment was carried
out. All documents were compared to remove
duplicates and a personalized electronic database
was created. Since the establishment in 1989 the
National Cancer Registry of Ukraine (NCRU) we
have been updating the created database with infor-
mation from this institution about cases of cancer
among the population of the studied regions con-
taminated with radionuclide’s. From 1980 to 2016,
1998 new breast cancer cases were registered.

To study the incidence of cancer of women — lig-
uidators 1986—1987 and evacuees there were used
data of the State Register of Ukraine victims affect-
ed by the Chornobyl accident (SRU). The obtained
data on breast cancer cases were compared with the
data of the National Cancer Registry of Ukraine,
which made it possible to exclude all cases that had
not sufficiently verified the diagnosis and dupli-
cates. 373 new cases of breast cancer in women-lig-
uidators have been registered and 401 — in evacuees.

The statistics of the Ministry of Public Health of
Ukraine on breast cancer cases in the female pop-
ulation of Ukraine in terms of regions over the long
40-year period (1976—2016) have been studied.
Data on the population by categories of victims
and in the regions of Ukraine were obtained from
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HO 3i IOPIYHMX 3BiTiB 00JIACHUX YIIPaBIiHb CTATUCTUKU
ta IPY.

AHaui3 1HMX gJaHUX CBiIUYMTH MPO Te, 110 iH(GOopMAallis
npo yucenbHicTh XiHOK-YJIHA Ta 3apeecTpoBaHi BU-
naaky 3J05KiCHUX HOBOYTBOpPeHb 10 1994 p. He € moc-
TaTHbO BUYEPITHOIO. Y 3B’S3KY 3 BUKJIAIEHUM, ISl KO-
PEKTHOI OLIIHKM PiBHSI 3aXBOPIOBAHOCTI >KiHOK-JIiKBiIa-
TOpiB BUOpaHO mepion crmocrepexkeHHs — 1994—2016
pp., a s eBaKyiHoBaHUX XKiHOK — 1990—2016 pp.

Po3paxoBaHo 1iopiuHi rpy0i, BikoBi Ta cTaHAAPTU30-
BaHi IMMOKa3HUKU 3aXBOPOBAHOCTI. [lJ1s1 eiMiHaLil BILIM -
BY BiKy Ha BeJIMYMHY TTOKA3HUKIB y Pi3Hi Mepioan CIioc-
TepeXeHHSI BUKOPUCTaHI METOAM CTaHAapTU3allii (mpsi-
muit Ta Heripsimuid). Tlpu npssMomy MeToi O6yy1o oOpaHo
CBITOBUI CTaHIAPT, a IPU HEMNPSIMOMY — IIOKAa3HUKU
3aXBOPIOBAHOCTI HA paK MOJIOYHOI 3aJI03U >KiHOYOT'0 Ha-
CeJIEHHS YKpaiHU.

METOAU TOCIII2KEHH S
CraTUCTUYHI, MaTeMaTUYHi, KapTorpadiyHi.

PE3VIJIBTATU

Ilepmr 3a Bce, cimim OLIIHUTH 3araibHY JeMorpadiuyHy Ta
eIliIeMioJIOriuHy cuTyallito B YKpaiHi B MOpPiBHSIHHI 3
€BPONENCHKMMMU Ta iHIIMMU KpaiHamu (Tad:. 1).

YV nopiBHsIHHI 3 KpaiHaMu 3axigHoi €Bponu B YKpaiHi
cepedHsl O4YiKyBaHa TPUBAJIICTh XKUTTSI XKiHOUOI'O Hace-
JIeHHs Oyna MeHIIoio Ha 8,0 pokiB. Takox BigMiueHi y
KpaiHax 3aximHoi €Bponu OilbII BHUCOKiI TEMMU 3pPO-
cTaHHS LIboro mokasHuka (5,0 % 3a 25 pokiB), a B YkpaiHi
Bcworo Ha 1,1 %.

TakuMm yMHOM, cepen >KiHOYOTO HaceleHHs KpaiHU y
3B'I3KYy 3 MEHIIIOI0 O4iKyBaHOIO CepeIHbOI0 TPUBAJICTIO
JKUTTS € MiICTaBU OYiKyBaTXA MEHILIE YK CJIO BUITAIKiB pa-
KY, OCKIJIbKH UMOBIpHICTb JOXUTHU A0 TOTO BiKY, B SIKOMY
PU3UK 3aXBOPIOBAHHS Ha 1110 TTaTOJIOTi10 HAOiIbII BUCO-
KW, Yy MEIIIKAaHOK YKpaiHM, MOPiBHSIHO 3 XXiHOYMM Hace-
JIeHHsIM 3aximHoi €Bpornu, MeHIIU. ¥ 3B’ 43Ky i3 3a3Ha-
YeHUM BEJIMKUM iHTepec SIBJSIE aHajli3 4acoBOl JM-
HaMiuyHOI MOZEJi 3aXBOPIOBAHOCTI Ha paK MOJIOYHOI 3a-

Ta6nuusa 1

the annual reports of regional statistics offices and
the SRU.

Analysis of these data suggests that information on
the number of women — liquidators and registered
cases of malignant neoplasm’s until 1994 is not suffi-
ciently comprehensive. In connection with the above,
the period of observation — 1994—2016 for female-
liquidators, and — 1990—2016 for evacuees was cho-
sen for the correct estimation of the incidence rate.

The annual rough, age-adjusted indicators and
standardized incidence rate are calculated. To elim-
inate the influence of age on the magnitude of indi-
cators in different monitoring periods, standardiza-
tion methods (direct and indirect) are used. In the
direct method, the world standard was chosen, and
with the indirect one — indicators of the incidence of
breast cancer in the female population of Ukraine.

METHODS OF THE STUDY
Statistical, mathematical and cartographic.

RESULTS

First of all, one should assess the overall demograph-
ic and epidemiological situation in Ukraine in com-
parison with European and other countries (Table 1).

Compared with the countries of Western Europe
in Ukraine, the average expected life expectancy of
the female population was less on 8.0 years. Also,
in Western Europe, higher growth rates of this
indicator (5.0 % for 25 years) are noted, and in
Ukraine it is only 1.1 %.

Thus, among the female population of the coun-
try, due to the lower life expectancy, there are
grounds for predicting a smaller number of cases of
cancer, since the likelihood of a survival until the
age at which the risk of the disease is the highest in
Ukraine is smaller compared with that of female
the population of Western Europe. In connection
with the above-mentioned great interest is an
analysis of the temporal dynamic model of breast

CepenHAa o4iKyBaHa TPMBaNiCTb JXUTTA NPU HAPOAXKEHH XiHOK YKpaiHu Ta KpaiH 3axigHoi EBponu (pokiB)

Table 1

Average life expectancy at birth of female of Ukraine and countries of Western Europe (years)

Poku / Years

Tepuropii / Territories

Ykpaina / Ukraine

Kpaiuu 3axigHoi €eponu / Western Europe

1990 75,0
2000-2005 73,3
2006-2010 741
2011-2015 75,8

79,8
81,9
83,3
83,8

(1) 158
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Jio3u BrpoaoBxk 40-piuHoro mnepioay. AHalli3 IOKa3-
HUKIB TMHAMIYHOTO psAy 3aXBOPIOBAHOCTI HA pakK MO-
JIOUHOI 3aJI03M XKiHOYOro HaceJeHHSI YKpaiHu BIpPO-
JIOBX TpuBajioro 4yacy 1976—2016 pp. (puc. 1) cBiguuth
Mpo CTiAKY TEeHAEHIII0 10 ii 30iIbIIEHHS, SIKE BimOy-
BAETHCS Y BUIJISII MOCTiAHO 3pOCTal0uoro TpeH 1y 3a BECh
nepioj crocrepexXeHHs. PazoM 3 TUM TeMIIU 3pOCTaHHSI
B 1976—1990 pp. 6ynu ictotHo Buiumu (b = 0,81 = 0,05)
MOPIiBHSAHO 3 HACTyMHUM MepiogoM — 19912016 pp.
(b =0,43 £ 0,02). Taka 0cOOGIUBICTb TPEHIOBUX MOJIEC-
Jieii Moxe OyTH pe3yjbTaTOM MEHII 3HAaYHUX TeMIIiB
3pOCTaHHS CepeaHbOI TPUBAIOCTI XXUTTS KiHOK B YK-
paiHi.

OcCKibKM cepell pi3HUX MOIYJISILiN CBITY BEIMYMHU
MOKAa3HUKIiB 3aXBOPIOBAHOCTI Ha paK MOJIOYHOI 3aj103U
3HAYHO BiJpi3HSAIOTHCS, OE3MepeYHnii iHTepec CKJIaJae
MOPIBHSJIBHUN aHaJli3 IMX JaHUX IO YKpaiHi Ta Haii0-
Jvkuux Kpaid LlentpanbHoi i CxigHoi €Bponu. s 1b-
Oro HaM{ BUKOPMCTaHi NPOrHO3Hi OLIHKM IMTOKA3HUKIB
3axBOpIOBaHOCTI Ta cMepTHOCTI y 2018 p. [10], po3paxo-
BaHi 3 BUKOPUCTAHHSM KOPOTKOCTPOKOBMX YaCOBMX
JIiHiAHUX Moaeneii. SIK cBiguaTh JaHi, IpUBeIeHi B Ta0-
JMII 2, TTOKa3HUKW 3aXBOPIOBAHOCTI B YKpaiHi € Hali-
HIDKYMMU cepell KpaiH 1boro perioHy. Llugposi naHi
CBiUaTh MPO Te, 110 iCHYE MakixKe IBOKpaTHA Pi3HUL Y
MOKa3HMKAaX 3aXBOPIOBAHOCTI B YTOpIIMHI Ta YKpaiHi.
Takox npuBepTae yBary Oilblll HixkK MiBTOpa KpaTHE Ie-
PEBUILEHHS MOKA3HUKIB CMEPTHOCTI 3 1i€l IPUYUHU Y
3rajlaHiii YropiivHi MOpiBHSIHO 3 MOKa3HMKaMM bino-
pyci. € mincTaBu BBaXaTu, 110 Y (POpMyBaHHi piBHS 3aX-
BOPIOBAHOCTI Ha pakK MOJIOUHOI 3aJI03U IlepeBaxkarouy

cancer incidence during the 40-year period. The
analysis of the indicators of the dynamic number
of breast cancer incidence in the female popula-
tion of Ukraine over the long period of 1976—2016
(Fig. 1) shows a steady tendency to increase it,
which occurs in the form of an ever-increasing
trend for the entire period of observation. At the
same time, the growth rates in 1976—1990 were
significantly higher (b = 0,81 £ 0,05) in compari-
son with the subsequent period of 1991—-2016 (b =
0,43 £ 0,02). Such a feature of trend models may
be the result of less significant growth in the aver-
age life expectancy of female in Ukraine.

Since the rates of breast cancer incidence vary
significantly among different populations in the
world, the comparative analysis of these data in
Ukraine and the countries of Central and Eastern
Europe is of indisputable interest. To do this, we
used predictive estimates of morbidity and mortal-
ity rates in 2018 [10], which were calculated using
short-term time linear models. According to the
data presented in Table 2, the morbidity rates in
Ukraine are the lowest among the countries of this
region. Digital data suggests that there is almost
twice the difference in incidence rates in Hungary
and Ukraine. Also, it is paying more than one and
a half times the excess of mortality rates of breast
cancer in the mentioned Hungary in comparison
with the indicators of Belarus. There are reasons to
believe that environmental factors (including
socio-economic ones) play a predominant role in
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CraHaapTU30BaHi NOKa3HMKKU Ha 100 000
Age-adjusted incidencerate per 100,000
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|
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KoediumenTn niniitHoi perpecii b + SE(b)
Linear regression coefficients b + SE(b): [~
1976-1990: 0,81 + 0,05
1991-2016: 0,44 + 0,02
1976-2016: 0,55 + 0,02 -

1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

PuUcyHOK 1. luHamika 3aXBOpIOBAHOCTi HA paK XiHOY0T MON0OYHOT 3aN103U HaceneHHA Ykpaiumy 1976-2016 pp.

Figure 1. Dynamics of female breast cancer incidence in the population of Ukraine in 1976-2016
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MporHo3oBaHi Ha 2018 p. NOKa3HMKK 3aXBOPIOBAHOCTI Ta CMEPTHOCTI BiA paKy MONOYHOT 3a103U XKiHOYOro
HaceneHHA YKkpainu Ta KpaiH LleHTpanbHoi Ta CxigHoT EBponu (cTaHaapTM30BaHi 3a EBponencbKUM CTaHAAPTOM

nokasHukmu Ha 100 000 »iHok) [10]
Table 2

The 2018 estimates for the incidence and mortality of breast cancer in the female population of Ukraine and
Central and Eastern Europe (standardized by the European standard for 100,000 women) [10]

Kpaixa / Country 3axsopioBaHicTtb / Incidence CmepTtHicTb / Mortality
YkpaiHa / Ukraine 60,0 23,6
Monpoga / Moldova 66,3 28,3
binopycs / Belarus 68,1 18,0
Pymynisi / Romania 70,3 21,2
Pocisi / Russia 72,3 21,5
Bonrapisi / Bulgaria 79,3 23,5
Monblwa / Poland 79,5 229
CnosayumHa / Slovakia 81,8 24,5
Yexist / Czech 97,0 171
YropuwwmHa / Hungary 116,0 26,1

pOJb BifirpaloTh (haKTOPHW JOBKIUIS (BKIIFOYAIOYM COILIi-
aJIbHO-€KOHOMiYHi), a B MOKa3HMKAaX CMEPTHOCTI —
YCHiX¥ PaHHBOTO BUSIBJIEHHS i YCIIIIHOTO JIiKyBaHHS
XBOPHUX Ha 1110 MaTOJIOTIIO.

JIOBroCcTpOKOBE CIIOCTEPEKEHHS 3a eI1iIeMiOJIOTTUHOIO
CUTYAIIi€I0 IIOJ0 paKy MOJIOUHOI 3aJ1031 B YKpaiHi Jae
MifcTaBy IJ11 BUCHOBKIB PO MEeBHI TEPUTOPiabHi 0CO0-
JIMBOCTi 3aXBOPIOBAHOCTI Ha 10 martosoriio. Ilpo e
CBiguaTh pe3yjabTaTu MEAUKO-reorpadiuyHOro aHaji3y B
KpaiHi 3a 40 poxiB.

Menuko-reorpadiyHuii aHali3 TepUTOpiaabHOI aude-
peHlIiallil yacTOTU paKy MOJIOYHOI 3aJI03U B YKpaiHi y
1977—1979 ta 2009—2016 pp. npeacTaBieHO Ha puc. 2.
Hns BU3HAUYEHHS Tpajalliil IIKajd KapTorpaM BUKOpPHUC-
TaHO TIPUHLMIT 3MiHHMX iHTepBaJliB, SIKUI BpaXxoBYeE
OPUPOJHiI MPOMIXKHN y psily MOKa3HUKIB Kaprorpady-
BanHa (B. O. IlleBuenko,1983). /laHi kapTorpam cBiz-
yaTh MPO CTiMiKy y Yaci araoMepallito odiacTeil 3 BUCO-
KMMH, CEPEeIHIMM i HU3LKUMU TTOKa3HMKAMU 3aXBOPIO-
BAHOCTI Ha paK MOJIOUHOI 3ay1031. HaiiBuIlli MOKa3HUKU
BiAMiYalOTbCs Ha MiBAHI Ta MiBAEHHOMY CXOJi KpaiHW.
3aXBOPIOBAHICTh Ha LIIO TTATOJIOTII0 € HAMHUKYOIO Ha 3a-
X0[i i miBHOYi (3a BUHATKOM M. Kuea Ta KuiBcbKoi 00-
JIacTi).

Cnig 3a3HaYWTH, IO BUSBIEHA OCOOJMBICTH TEpU-
TOPiaJIbHOTO PO3MOAiTY ITOKA3HUKIB 3aXBOPIOBAHOCTI Ha
paK MOJIOYHOI 3aJI03M 3aJUIIAETHCS CTA0iTbHOIO BIPO-
OB TPUBAJIOTO YaCy CIIOCTEPEKEHHS.

AHaji3 nmoKa3HUKIB TepuTOpiajlbHOI BapiabebHOCTI
3aXBOPIOBAHOCTI HAa paK MOJIOYHOI 3aJ1031 XKiHOYOTO Ha-
ceJieHHs1 YKpaiHu (Taou1. 3) CBIIUMTH MPO 1X 30IMKEHHS.
Ha 11e BKa3ye 3MeHIIIEHHSI BiTHOLIEHHSI MAKCHUMAaJIbHOTO
PiBHS 3aXBOPIOBAHOCTI A0 MiHiManbHOTO (3 1,9 10 1,7), a

(1) 160

shaping the level of breast cancer incidence, and
mortality rates are the success of early detection
and successful treatment of patients with this
pathology.

The long-term monitoring of the epidemiologi-
cal breast cancer situation in Ukraine provides
grounds for concluding some territorial peculiari-
ties of the prevalence of this pathology. This is evi-
denced by the results of medical-geographical
analysis in the country for 40 years.

The medical-geographical analysis of the territo-
rial differentiation of the frequency of breast can-
cer in Ukraine in 1977—1979, and 2009—-2016 is
presented in Fig. 2. The principle of variable inter-
vals, which takes into account natural gaps in a
number of mapping indicators, was used to deter-
mine the gradations of cartogram scales (V. O.
Shevchenko, 1983). The data of cartograms testify
to the time-stable agglomeration of areas with
high, average and low rates of breast cancer inci-
dence. The highest rates are observed in the south
and southeast of the country. The incidence of this
pathology is the lowest in the west and in the north
(with the exception of Kyiv city and Kyiv oblast).

It should be noted that the revealed feature of the
territorial distribution of indicators of breast can-
cer incidence remains stable for a long time of
observation.

Analysis of the figures of the territorial variabili-
ty of breast cancer incidence in the female popula-
tion of Ukraine (Table 3) indicates their conver-
gence. This is indicated by a decrease in the ratio
of the maximum to the minimum level of morbid-
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1 15.5-16.5
16.6-17.5
B 17.6-19.5
19.6-23.5

PUCYHOK 2. TeputopianbHa gudepeHuyiayia 3axBoproBaHOCTi }KiHOYOro HaceneHHA YKpaiHU Ha paK MOJIOYHOT
3ano3u 'y 1977-1979 1a 2009-2016 pp. (cTaHAapTU30BaHi 3a CBiTOBMM CTaHAAPTOM NOKa3HUKM Ha 100 Tucay
KiHOK)

Mpwumitka. Ons AP Kpum, a Takox JoHeubkoi Ta JlyraHcbkoi o6nacTtei NokasHuKM piBHS 3axBoptoBaHocTi y 2009-2016 po-

Kax CKagannch 3 ABOX HYacTuH: peanbHux umdposmnx gaHmx 2009-2013 pp. Ta po3paxyHKOBUX OLLIHOK LUSIIXOM EKCTPano-

nauji 3sa 2014-2016 pp.

Figure 2. Territorial differentiation of the breast cancer incidence in female population of Ukraine in 1977-

1979 and 2009-2016 (standardized by the world standard for 100,000 females)
Note. For Crimea, Donetsk and Luhansk regions incidence rates for 2009-2016 consisted of two parts: real data for 2009-

20183 and calculated (extrapolated) evaluations for 2014-2016.

TakoX KoediwieHTiB Bapiauii (3 18,3 % mo 13,3 %). Ko-
edillieNT Kopensllii MOKa3HWKIB 3a JIBa Iepiomu, IO
aHanizyorbcs, craHoBuTh 0,70 (p < 0,01). Lle cBimunTh
Mpo Te, 1110 He3BaXKalouu Ha 3pOCTaHHS 3aXBOPIOBAHOCTI
y BCiX 00/1acTsIX, iCHY€E CTiiika arjiomepallisi odysacreit 3
Pi3HUMMU MOKA3HUKAMU 3aXBOPIOBAHOCTI (HU3bKUMU, CE-
peIHIMU Ta BUCOKMMMU).

IIpuBeneHuii aHalli3 4YacOBUX Ta TEPUTOPiATbHUX
0COOJIMBOCTEl 3aXBOPIOBAHOCTI Ha PaK MOJIOYHOI 3aJ10-
34 CBiJYUTH OpPO Te, 110 (aKTOPU, Ha sIKi TTOKJIAAAETHCS
BiATIOBiZaNbHICTL 3a (OpPMYBaHHS piBHSI 3aXBOpPIOBa-
HOCTi B YKpaiHi, € CTaOUTbHUMU BIIPOAOBX TPUBAJIOTO

Ta6nuusa 3

ity (from 1,9 to 1,7), as well as the coefficients of
variation (from 18,3 % to 13,3 %). The correlation
coefficient for the two analyzed periods is 0.70 (p
< 0.01). This suggests that, despite the increasing
incidence in all territories, there is a steady
agglomeration of areas with different rates of dis-
ease (low, medium and high).

The given analysis of temporal and territorial
features of breast cancer incidence shows that the
factors responsible for forming the level of breast
cancer incidence in female population of Ukraine
are stable over a long period. This supports the

NoKa3HMKKM TepuTOopianbHOi BapiaGenbHOCTI 3aXBOPIOBAHOCTI HA PaK MOJIOYHOT 3aN103U XKIHOYOrO HacCesIeHHS

YKkpaiHu BnpopoBxk 40 piuHoro nepioay cnocrepexxeHHs
Table 3

The territorial variability of the incidence of breast cancer in the female population of Ukraine during the

40-year monitoring period

Mepiop, CraHpapTu3oBaHi nokasHuku Ha 10° xiHok  BigHoOLIEHHS KoediuieHt KoediuieHT kopensuir
cnoctepexeHHss  Age-standardized rates per 105 females MaKC. /MiH. Bapiauii (%) NoKa3HUKIB ABOX nepiogis
Follow-up ; s ; Ratio Variation Correlation coefficient

period Mach:)x;ng' Mmmﬂ;’" max / min coefficient (%)  between incidence rates
of the two periods
1977-1979 30,0 16,0 1,9 18,3
2009-2016 54,2 304 17 133 0,70 (P<0,01)
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yacy. e gae miacTaBu AJisi BUCHOBKY, 1110 BUSIBJICHI 3a-
KOHOMipHOCTI CBiIyaTh Mpo Te, 1110 HeraTUBHI YNUHHUKHU
YopHOoOMITBCHKOI KaTacTpodH iCTOTHO HEe BIUIMBAIOTh Ha
¢dopMyBaHHS piBHSI 3aXBOPIOBAHOCTI Ha paK MOJIOYHOI
3aJ103M XKiHOYO1 MOMYJIsii YKpaiHu B LiJIOMY.

PazoM 3 TUM, 3aIMILAETHCS HaraJbHUM ITUTAHHS, YU €
TaKWii BIJIUB Y (pOPMYBaHHI 3aXBOPIOBAHOCTi Ha paK MO-
JIOYHOI 321031 OCHOBHUX IPYIl HaceJeHHsI, SIKe IOCT-
paxpaaiio BHacinok aBapii Ha HAEC.

YV MelKaHOK HalbOibI 3a0pyIHEHUX paaioOHYKIizaMK1
TepuTOopiit (puc. 3) 3aXBOPIOBAHICTh Ha PaK MOJIOYHOI 3a-
JIO3M XapaKTepu3yBajach IIOMipHUM 3pOCTaHHSIM Maiike
B yci BikoBi nepioau. Ii piBeHb Ta TeMnM 3pocTaHHs OyIu
HIDKYMMM Y TIOPiBHSIHHI 3 aHAJOTMYHUMU MOKa3HUKAMU
B YKpaiHi B 1IiJloMy, 91 00JIaCcTSIX, 10 SKIX HaJleXKaTh 3a0-
pyoHeHi Teputopii (?Kutomupcwrka, KwuiBcbka). Haii-
OibII BUCOKiI TEMITM 3pOCTaHHS YaCTOTH IIi€i MATOJIOTI1
BimmiveHo y 2011-2016 pp.(aa 40,9 %). 3aBasiku LIbOMY
MOKAa3HUKU 3PiBHSJIUCH 3 MOKa3HUKaMu 2KUTOMUPCHKO1
obnacTi. Harmi gociimkeHHsT 3aXBOpIOBAaHOCTI HA pakK MO-
JIOYHOI 3aJI03W Ha MajuX TEPUTOPisX, SKi 3a3HAIU
pamioakTUBHOTO 3aOpydHEHHSI, CBiguyaTh MpPO HAOCUTh
3HAYHI TEMIIM 3pOCTaHHS YacTOTH wiei marojorii (Ma-
JIMHCBKUH p-H 2ZKuToMupchbKoi 0071.) [32].

AHaJi3 BikoBUX (110 S-piYHUX BiKOBHUX I'pymnax) Mmokas-
HUKIB 3axBopioBaHocTi 3a 4 mepiogn — 1980—1986,
1987—1996, 1997—2006 ta 2007—2016 pp. — CBiOYUTH
Mpo iX 3pOCTaHHS MakiKe B YCiX BIKOBUX IpyIax y Tpu
OCTaHHI ITepioau, MOPIBHSIHO 3 T0aBapiiHUMU (ITOYMHA-

conclusion that the revealed patterns show that
the negative factors of the Chornobyl disaster do
not have a significant impact on the level of breast
cancer in the female population of Ukraine as a
whole.

However, the question remains whether there is
such an effect on the formation of the incidence of
breast cancer in the main groups of the affected by
the Chornobyl accident population.

In the inhabitants of the territories most con-
taminated with radionuclides (Fig. 3), the inci-
dence of breast cancer was characterized by mod-
erate growth in almost all age periods. Its level and
growth rates were lower in comparison with simi-
lar indicators in Ukraine as a whole, or territories,
which include contaminated areas (Zhytomyr,
Kyiv oblasts). The highest rates of growth of the
frequency of this pathology were noted in 2011-
2016 (by 40.9 %). Due to this indicators were equal
with indicators of Zhytomyr region. Our studies of
the breast cancer incidence in small territories
contaminated with radionuclides suggest quite fast
increase of incidence rate (Malyn district of
Zhytomyr region) [32].

Comparison of age-specific (for 5-year age
groups) of incidence rates for 4 periods — 1980—
1986, 1987—1996, 1997—2006 and 2009—-2016 —
testifies to its growth in almost all age groups in the
two last periods in comparison with the pre-acci-

50

|I 1980-1985 [ 1986-1990 [ 1991-1995 [ 1996-2000 M 2001-2005 [ 2006-2010 [ 2011-2016 |

YkpaiHa / Ukraine KviiBcbka 06n. / Kyiv region Xutomupcbka 061.

Zhytomyr region

3abpyaHeHi TepuTopil
Contaminated territories

PuUcyHOK 3. 3axBoploBaHiCTb Ha paK }KiHOY0i MONIOYHOT 3an03u B YKpaiHi, KuiBcbkin, utomupcokiit o6nacrax
Ta Ha Halbinbw 3a6pyaHeHux pagioHyknigamu Teputopiax vy 1980-1985, 1986-1991, 1992-1995, 1996—-
2000, 2001-2005, 2006-2010 Ta 2011-2016 pokax (CTaHAAPTU30BaHi 3a CBITOBUM CTaHAAPTOM NOKA3HMKM Ha
100 000 *kiHoK)

Figure 3. The incidence of breast cancer in Ukraine, the Kyiv, Zhytomyr regions and the most contaminated
radionuclides territories in 1980-1985, 1986-1991, 1992-1995, 1996-2000,2001-2005, 2006-2010 and
2011-2016 (standardized by the world standard for 100,000 females)
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Figure 4. Age-specifics incidence of breast cancer among the female population most contaminated with
radionuclide's of the territories in 1980-1986, 1987-1996, 1997-2006 and 2009-2016

roun 3 BiKy 30—34 pokmn) (puc. 4). Bunsarok cranosuth  dental (Fig. 4). The exception is the age group of
BikoBa rpyna 45—49 pokis. Paszom 3 tumMm, gocroBipHa  30—34 and 45—49 years old. At the same time, the
pi3HUII MOKA3HMKIB BiIMiueHa TiIbKU y BiKoBUX rpymax  significant differences of indicators was noted
55—69 poxiB. only in age groups 55—59 and 65—69 years.

[IIomo MopiBHSUILHOT OLIIHKK 3aXBOPIOBAHOCTI Ha pak Regarding the comparative assessment of the
MOJIOYHOI 3aJI03W B yCiX TphOX rpymax IocTpaxmanoro incidence of breast cancer in all three groups of the
HaceJieHHs (Ta0J1. 4), To citin 3a3HauuTH, 110 focTtoBipHe  affected population (Table 4), it should be noted
TEpPEeBUILICHHS HalliOHAJTbHUX MOKa3HWKIB BUsBIeHO  that the significant excess of national level was
Tinbku 1151 kiHok YJIHA 1986—1987 pp. ¥V 1994—-2016  found only for women — liquidators 1986—1987.

Ta6nuusa 4
CraHpapTu3o0BaHi cniBBipHowWeHHA 3axBopioBaHocTi (SIR %) Ha pak MoNoYHOT 3an03u B rpynax nocrpaxpanux
BHacNifoK YopHoOunbCcbKoi aBapii

Table 4
Standardized incidence ratio (SIR %) for female breast cancer in groups affected by the Chornobyl accident

Mepiop, 3apeectpoBaHe yncno  OdikyBaHe 4yucno 95% poBipuwii
Fpyna cnocrepexents CNOCTEPEXEHHA  BUNAapKiB 3aXBOPIOBaHb BUNapKiB SIR (%) iHTepean
Group of observation Period of Observed number Expected number 95% confidence
observation of cases of cases interval

MelukaHku 3a6pyaHEHIX panjoHyKifaMm 1980-1991 626 12477 50,2 46,2-54,1
TepuTOpiii 1992-2006 821 1148,4 71,5 66,6-76,3
Inhabitants of contaminated with 1990-2016 1472 2289,7 64,3 61,0-67,6
radionuclide’s districts
Kinku-Y/IHA 1986—1987 pp. yyacri 1994-1999 64 40,5 158,2 119,4-196,9
Female-liquidators 1986-1987 participation 20002005 140 98,5 142,6 118,9-166,1

2006—2010 101 mn,7 140,9 113,4-168,3

2011-2016 87 66,7 130,4 103,0-157,8
EBakynoBaHi i3 30HM Bif4yXeHHs 1990-1997 72 122,4 58,8 453-72,4
(M. Mpun'atb Ta 30-km 30Ha) 1998-2006 153 173,3 88,3 74,3-102,3
Evacuees from zone expulsions 2006—2010 85 99,8 85,3 67,1-103,3
(town Prypiat and 30-km zone) 2011-2016 127 107,5 118,2 97,6-138,8
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pp. MOKa3HUKM 3aXBOPIOBAHOCTI Yy 1il TPyMi MOCTpaXKaa-
JIUX MepeBUIIUIN OUYiKyBaHUU piBeHb y 1,3—1,6 pa3a,
X04ya BOHU IOCTYIIOBO 3MEHIIYBaJUCh. AHali3 MOKas-
HUKIiB Yy MENIKaHOK HaWOiNbII 3a0pymHEHUX pamio-
HYKJIiTaMJd TEPUTOpPI Ta eBaKylOoBaHUX CBIIYUTH IPO
Te, 110, HE3BaXXaloUM Ha 3pOCTaHHS 3aXBOPIOBAHOCTI Ha
paK MOJIOYHOI 3ajJ103M, BOHA IIOKHM IO € HIKYOK 3a
HallioHaIbHUI piBeHb. [Ipu LIbOMY CITiI 3BaXkaTu Ha Ty
00CTaBMHY, 11O 11i ABI TPyIX MOCTPaXXIAIMX 10 aBapii Ha
YAEC Mewkalu Ha TepUTOpisx YKpaiHU 3 OJHUM i3
HaHMXKYMX PiBHIB 3aXBOPHOBAHOCTI Ha pakK MOJIOYHOI
3a03u (puc. 1). Ha mpotuBary LiboMy >KiHKM-JIiKBiaTO-
PU MELIKAaJIU B 00J1aCTSIX 3 OiIbILI BUCOKMMMU MOKa3HUKA-
MU 3aXBOPIOBAHOCTI Ha III0 MaTOJIOTiIO.

BUCHOBKU

HaiimommpeHimrowo ¢GopMoIo 3JI0KiCHUX HOBOYTBO-
pPeHb Y >KiHOYOI'0 HaceJeHHsI YKpaiHu, SIK i IepeBaKHO1
OLIBIIOCTI >KiHOK KpaiH CBITY, € paK MOJIOYHOI 3a/103U.
Cepen kpain LlentpansHoi i CxigHoi €Bponu YkpaiHa 3a
LM TOKa3HUKOM 3aiiMa€e OfHe 3 OCTaHHiX Micllb. IcHye
OPUNYILIEHHS, 10 LE IMOB’SI3aHO0 3 OiJblI KOPOTKUM Yy
Halliil KpaiHi O4iKyBaHUM IEPioJOM TPUBAJIOCTI KUTTS
KIHOK TIpU HapomKeHHi. Pa3om 3 TMM AMHAMiYHi TeH-
JeHIIi1 3aXBOPIOBAHOCTI Ta CMEPTHOCTi, MpUTaMaHHI
KpaiHaM CBiTy, TaKOX MalOTh Miclle i B Halllili KpaiHi.
JlOBrocTpoKOBUIA MOHITOPUHT paKy MOJIOUHOI 3aJI03U B
VYKpaiHi naB 3MOTYy BUSIBUTU TepPUTOpiabHO-4YaCOBI
0COOJIMBOCTI 3aXBOPIOBAHOCTI Ha 1110 MaToJIoTi0. Bu3Ha-
YyeHa CTilika arjaoMepalis o6jiacTeid 3 BACOKMMM PiBHSI-
MU 3aXBOPIOBAHOCTI Ha IMiBAHI i MiBAEHHOMY CXO/i,
HU3BKMMHU — Ha 3aX0ji i MiBHOYI KpaiHu. JluHamika 3ax-
BOPIOBAHOCTI Ha paK MOJIOYHOI 381031 B YKpaiHi B I1iJIO-
MY XapaKTepHU3YEThCS CTIMKMM 3pOCTaHHSIM, X04a B OC-
TaHHI POKM 1i TEMIIM AELIO 3HU3UIUCH. Y LiIoMy B YK-
paiHi Ta okpemMux TepuTopisx udepe3 30 pokiB micis
aBapii Ha YAEC enigemionoriyHa cuTyallisl OO0 paKy
MOJIOYHOI 321031 3aJIMIIAETHCS CTa0iTbHOW0. OTpUMaHi
pe3yabTaTu CBimuaTh PO Te, 110 YMHHUKM, SIKi Bigirpa-
BaJIM BUpilIajabHy poJb 1e 1o aBapii Ha YAEC nmpomos-
JKYIOTb iCTOTHO BIUTMBAaTH Ha (hOPMYyBaHHS PiBHS 3aXBO-
PIOBAHOCTI Ha 1110 MATOJIOTiIO BIIPOIOBX YChOTO IIEPiOMY
CIIOCTEPEXKEHHSI.

Cepen okpeMUuX TpyIl HaceJIeHHs, MOCTPaxKaaaoro
BHacaigok aBapii Ha YAEC, Tinbku y XiHOK-JTiKBiga-
TopiB 1986—1987 pp. yuacTi BimMiueHO CYTTEBE 3pOC-
TaHHS 3aXBOPIOBAHOCTI Ha pakK MOJIOYHOI 3aJi03W,
sgKe TIepeBMILYE HallioOHaJIbHI MoKa3Huku y 1,3—1,6
pasa.

BcTaHOBI€HO 3pOCTaHHS YAaCTOTU Li€l MaTOJIOTii y
MelIKaHOK HaWOiabll 3a0pyIHEHUX padioHyKJIigaMu
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In 1994-2016, the incidence rates in this group
exceeded the expected level in 1.3—1.6 times,
although they gradually decreased. The analysis of
indices in the inhabitants of the territories most
contaminated with radionuclides, and evacuees,
suggests that, despite the increase in the incidence
of breast cancer, it is still lower than the national
level. At the same time, one should take into
account the fact that these two groups of affected
by the Chornobyl accident population lived on the
territory of Ukraine with one of the lowest levels of
breast cancer incidence (Fig. 1). In contrast, the
female — liquidators lived in territories with higher
incidence rates of this pathology.

CONCLUSIONS

The breast cancer is the most common form of
malignant neoplasms in the female population of
Ukraine, like the vast majority of women of the
world. Among the countries of Central and Eastern
Europe, Ukraine occupies one of the last places in
this indicator. It is believed that this is due to the
shorter period of life expectancy of women at birth.
At the same time, the dynamic trends of morbidity
and mortality, inherent in countries of the world,
also take place in our country. Long-term moni-
toring of breast cancer in Ukraine has made it pos-
sible to identify the territorial-temporal peculiari-
ties of the morbidity of this pathology. A stable
agglomeration of regions with high levels of mor-
bidity in the south and south-east, and low in the
west and north of the country is determined. The
dynamics of breast cancer incidence in Ukraine as
a whole is characterized by steady growth, although
in recent years its pace has slightly decreased. In
general, in Ukraine and in separate regions 30 years
after the Chornobyl accident, the epidemiological
situation of breast cancer remains stable. The
obtained results indicate that the factors that played
a decisive role even before the Chornobyl accident
continued to significantly affect the formation of
the incidence rate of this pathology throughout the
observation period.

Among the separate groups of the population
affected by the Chornobyl catastrophe only a sig-
nificant increase in the incidence of breast cancer
was noted in female liquidators participated in
1986—1987 exceeded national indicators in
1.3—1.6 times.

The increase in the frequency of this pathology
in the inhabitants of the territories most contami-
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TepUTOPiil i eBakyiloBaHUX. PazoM 3 TUM, MOKa3HUKU
3aXBOPIOBAHOCTI LMX ABOX TPy MOCTpaxaalux, sKi
MelIKaau y AoaBapiliHU IepioJ Ha JOCHiIXyBaHUX
TEPUTOPiAX, OyAM HUXYMMU 3a HalioOHaJbHUN
piBEHb.

HageneHi naHi cBigyaTh Ipo HEOOXiTHICTh MOAAIBILIOTO
eMieMioJIONYHOTO0 MOHITOPUHTIY L€l MaTONOTii, OCKiIb-
KM JJaTEHTHUI MepioJ pafialliiiHOro KaHIeporeHe3y y lib-
OMY OpraHi € JOCUTh TPUBAJIUM, a TAKOX IPO HEoOXia-
HICTb Mepexoay 3 OMUCOBUX (AECKPUNTUBHUX) METOMAIB
eMieMioJIONYHOTO JOCHIIXKEHHS paKy MOJIOYHOI 3a1031
Jo Oinmpll iH(GOPMATUBHUX aHATITUYHUX (KOTOPTHOTO,
BUMAN0K-KOHTPOJIb), IO AACTh 3MOTY OLIIHUTU paiailiii-
Hi pU3UKM paKy MOJIOYHOI 3aJ1031 ITPU HU3bKUX J03aX OIl-
pOMiHeHHSI, BUKJIMKaHoro aBapieio Ha YAEC.
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nated with radionuclides and evacuees was
revealed. At the same time, the rates of morbidity
of these two groups of victims who lived in the pre-
accident period in the studied territories were
lower than the national level.

The given data testify to the necessity of further
epidemiological monitoring of this pathology,
since latent period of radiation carcinogenesis in
this organ is quite long, and also dictates the
necessity change descriptive methods of epidemi-
ological research of breast cancer to more inform-
ative analytical (cohort, case-control), which will
allow to assess the radiation risks of breast cancer
at low doses of radiation caused by the Chornobyl
accident.
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