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Abstract

To perform analysis of cancer incidence rate and time-trends in different groups of Ukrainian population affect-
ed by the Chernobyl accident two main source of information were utilized:

— Data of local cancer register established in 1987 and covering 150,000 people living in the most contaminat-
ed areas close to Chernobyl (retrospective since 1980 and ongoing study);

— Data of the State register of persons affected by the Chernobyl accident (84,000 clean-up workers 1986—1987
and 50,000 evacuees from Pripyat city and the 30-km zone).

Comparative analysis of standardized incidence ratio (SIR) three groups of affected people in 1990-1993 and
1994—-1997 have shown lack of increase in those still living in contaminated areas and evacuees, and significant
increase in clean-up workers 1986—1987. As to individual sites of cancer significant increase of thyroid cancer
incidence in three groups of population, especially in evacuees should be noted. SIR for leukemia and lympho-
ma has the most significant increase in clean-up workers 1986—1987, moderate increase in evacuees and lack of
statistically nonsignificant increase in residents of contaminated territories. Breast cancer incidence rate has
shown significant increase in three categories of women: women-residents of contaminated areas, women par-
ticipating in emergency work in 1986—1987 and in women evacuees.

Keywords: cancer, population of contaminated territories, clean-up workers, evacuees, thyroid cancer, leu-

kaemia, lymphoma, dynamics, epidemiology.

INTRODUCTION BBEJEHHUE

Induction of malignant tumors is the most proba-
ble stochastic effect of ionising radiation. At
present, calculation of cancer risk is based on a
nonthreshold conception “dose—effect” (ICRP
Publication 60), based on an extrapolation of data
from high doses to low doses. The use of this con-
ception is due to social motive as an administra-
tive decision and gives only upper estimation of ex-
pected risk (Turusov B.S., Parfenov Y.A., 1982;
Filushkin L.V., 1983).

According to a National report of Ukraine (1996)
large areas are contaminated with readionuclides
after the Chernobyl accident which accounts for
24 minresidents including 579,340 children. Zhy-

BO3HUKHOBEHHE 3JI0OKA4ECTBECHHBIX HOBOOOPA30BAHUI
SIBJISIETCSI HANOOJIEE BEPOSITHBIM CTOXACTUYECKHUM (PP EK-
TOM MOHHU3UPYIONINX U3JIydeHHN. PacueTr 3TuxX 3(pdpeKToB
6a3upyeTcs Ha OECIIOPOTrOBOM KOHIENIINU “/103a—3¢-
dexr” (ICRP Publication 60) py 3KCTPANIOIUPOBAHUH
JIAHHBIX C OOJIBIINX JI03 OOIYYEHHUS HA Maible. ICOb-
30BAaHHE 3TOHN KOHIIEIIINH OOYCIOBIEHO COLTUAIBHO KaK
AJMHUHUCTPATHBHOE PEHICHUE U MO3BOJISIET NOJIYIUTh
JIMIIB BBICIIYIO OLIEHKY OKHA€MOT'O PUCKA onyxoier (Ty-
pycoB B.C, ITappenos FO.A., 1982; ®umomnkuH 1.B., 1983).

Kaxk ykazano B HarimoHamsHOM JJOKIazie YKpauHs (1996),
BCJIEACTBHE aBapur HA YepHOObUILCKON ADC (HADC) B
YKpauHe 3arpsA3HEHDbI PAJAUOHYKINIAMH 3HAYUTEIbHBIC
TEPPUTOPUH, T/I€ IPOKUBAET 2,4 MIIH KUTEJIEU, B TOM
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tomir, Kyiv, Rivne, Vinnitsa, Cherkassy regions and
Kiev city were affected by radiocontamination to
the greatest degree.

These circumstances provoke anxiety in wide cir-
cles of population about a radiation factor influence
on human health and particularly on the probabili-
ty of induction of malignant tumors. According to
an estimation by the United Nation Scientific Com-
mittee on the Effects of Atomic Radiation
(UNSCEAR, 1994) the total life-time fatal cancer risk
is 12% per 1 Sv.

Analysis of literary sources (Ilyin LA. et al., 1990;
LikhtarevI.A. etal, 1994; National report of Ukraine,
1996; Scientifical report WHO, 1996) allowed us to
summarize the data of irradiation due to the Cher-
nobyl accident in different groups of Ukrainian
population. According to this analysis emergency
workers who participated in clean-up works in
1986—-1987 received the highest accumulated effec-
tive doses — 150—170 mSv.

The most significant accumulated collective doses
affect 11,870 thousand people in a population of
6 large north regions — 36,910 manSv i.e. 75.3% of
collective dose received by the total Ukrainian
population. The greatest number of radiogenic fa-
tal cancers per life-time — 4.5 thousand is expected
in this group.

Careful attention has to be paid to detailed follow
up of evacuees from Pripyat city and the 30-km
zone. Their mean doses of external irradiation are
estimated as 13.4 and 24.0 mSv respectively.

The expected mean dose during the life-time of the
population of the most contaminated areas is evalu-
ated in range between 80 and 400 mSv per person.

Irradiation of the thyroid gland by radioactive io-
dine especially at an early age presents a quite sig-
nificant risk of development of thyroid cancer. Col-
lective dose of this critical organ in the child popu-
lation of Ukraine was estimated at 400,000 manGry;
but in the 8 most contaminated districts — 57,000
manGy,ie. 14.2% of total collective dose in children
population.

MATERIALS AND METHODS

This research was undertaken to study a possible
increase of incidence rates of malignant neoplasms
after irradiation of large contingents of Ukrainian
population due to the Chernobyl accident. It was
conducted in four administrative districts adjacent
to Chernobyl: Naroditchy and Ovrutch (Zhytomir
region), Ivankov and Polesskoye (Kyiv region) Cher-
nobyl district data were included in the study of the
preaccident period. At the moment of the Cherno-
byl accident these five districts accounted for
274 thousand people including 59,200 children. In
1997 four contaminated districts (not including un-

uucie 579 340 pereit. HanbobeMy 3arpAa3HEHUIO MO/I-
BepIinch JKuromupckas, Kuesckas, Pusnenckas, Bumn-
HUILIKas1, Yepracckas obmactu u Kues.

DTHU OOCTOSATENHBCTBA BBI3BIBAIOT 03100YEHHOCTD OOIIe-
CTBEHHOCTH BJIMSIHUEM OOJIyYEHHS HA COCTOSIHHE 3/J0PO-
Bb$1 1, B UACTHOCTU, HA BEPOSITHOCTb BOBHUKHOBEHS 3710-
Ka4€CTBEHHBIX HOBOOOPA30BaHUM. COIVIACHO JJAHHBIM
Hay4HOro KOMMUTETA I10 JEHUCTBHUIO ATOMHOU Painaliuu
(HKIAP) OOH (1994) cymMapHasi OLICHKA ITO;KU3HEHHO-
IO PUCKA (hATATBHOTO paKa cocTaBwia 12% B pacyeTe Ha
1 3B.

O00611eHb! gJanHbie uteparyps! (Ilyin LA. et al,, 1990;
Likhtarev LA. et al.,, 1994; HaltOHAIBHBINA JOKIA]] YKPaU-
HbI, 1996; Haygubiit otaer BO3, 1996) OTHOCUTEIBHO
OBJIy4EHHUS PA3JIMYHBIX KATETOPUIT HacesleHUsl YKpau-
Hbl BaiegcTBue apapuu Ha YADC. COrs1acHO 9TUM JIaH-
HBIM CAMBIE BBICOKHE HAKOTUIEHHbIE 3(D(PEKTUBHBIE /103l
obnydyenus (150—170 M3B) OTMEUYEHBI Y Y4A4CTHUKOB
JIUKBH/IATTAN [IOCIIEICTBUE aBapyin Ha YADC 1986—1987 .
(Hmajiee JIMKBUJATOPDI).

Haunbosee 3HaunMble HAKOIUIEHHbIE KOJJIEKTHBHBIE JI0O3bI
ormedensl y 11 870 000 sxuTener yrnoMsHyThIX 6 KPyII-
HBIX PErMOHOB — 36 910 uen3s, T.e. 75,3% KOJUICKTUBHOMI
J1O3bl, IIOJIyY4EHHOMN HACEJICHUEM YKPAUHBL Y KUTEJICH
3TUX PETHOHOB OXKUAAETCA CAMOE 3HAYUTEIBHOE A0CO-
JIFOTHOE YMCJIO CIy9A€B PAJUOTEHHOTO (PATAIBHOI'O PAKa
B TEUYCHUE )KU3HU — OKOJIO 4500.

TpebyIoT NPUCTATBHOIO BHUMAHUS U MTOCTOSIHHOTO Ha-
OJIOCHISA TN, SBAKYHPOBAHHbIC M3 I [ TpursaTy 1 30-Ku-
JIOMETPOBOU 30HBI, Y KOTOPBIX CPEIHUE TO3bI BHEITHETO
00JIy4EeHHS OLIEHHUBAIOT COOTBETCTBEHHO B 13,4 11 24,0 M3B.

V 111, TPOXKUBAIONIUX HA HAUOOJIEE 3aIPA3HEHHBIX TEP-
PHUTOPHSAX, BETMYNHA OKUIAEMOI JJO3bl, HAKOIIJIEHHO! B
TEYCHUE KU3HU, MOKET COCTaBUTH 80—400 M3B.

BecbMa 3HAUUTENIECH PUCK PA3BUTUS PAKA ITUTOBU]I-
HOM JKeJIE3bI IPU OOIYYEHNUH PAJTMOAKTUBHBIM MOIOM,
OCOOGEHHO B IETCKOM BO3pacTe. KOJJIEKTUBHAA O34
O6IY4EHUS HUTOBUJHOM KEJIE3BI y ETCKOTO HACEIIE-
HUA YKpanuHbl cocTapuaa 400 000 uenlp, a B 8 Haub60-
JIe€ 3AIPA3HEHHBbIX parioHax — 57 000 ugenlp, T.e.
14,2% oT obmen KOMJIEKTUBHOM J03bl BCEH AETCKOM
HONYJIALIAH.

MATEPHAJIbI 1 METOJbI UCCIIEJOBAHUA

Hacrosamee nccuegoBanye 0bu1o MPEANPHUHATO B HEIAX
MU3Yy4E€HUA BO3MOXXHOTI'O POCTA 3200JIEBAEMOCTH 3JIOKAYE-
CTBEHHBIMH HOBOOOPA30BAHUSAMH BCJIC/ICTBHE OOJTyde-
HUA 110CJI€ YepHOOBUILCKOM KaTaCTPOdBLIL. Ero npoBoy-
JIU B YETBIPEX MPWIECTAIONTUX K YepHOOBUIIO 2/IMUHHUCT-
PaTUBHBIX parioHax: HapoagudyckoM u OBPYy4YCKOM
JKuroMmupckon obaacty, BaHKOBCKOM U TlosecckoM
Kuesckort o6macti. [Tpy n3ydeHnn JOaBaApUHHOTO IEPHO-
/12 B UX YHUCJIO ObLI TAKKE BKJIIOUEH ObIBIIUNT YepHOOBLIb-
CKMH parioH. Ha MOMEHT aBapuu B 3TUX PAMOHAX HACE-
JIEHUE COCTABJIIO 274 ThIC. YEJIOBEK, U3 HUX 59 200 J1e-
TEU B BO3pacTte A0 15 sieT; B 1997 1. B yeThIpex parioHaAX
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populated Chernobyl district) had 132,000 resi-
dents (including 23,400 children).

The retrospective and current study of all medi-
cal documents including urgent notifications
about new cancer cases and death certificates
from all medical institutions was conducted to
identify all cancer cases diagnosed since 1980 in
four districts. Data of all patients with cancers in
the former Chernobyl district from 1981-1985
were also reconstructed and included in the study
group. All records were cross-checked to avoid
dublication before compiling a final file. Since
1980 9,987 new cancer cases have been regis-
tered.

Annual age-specific and age-adjusted (by direct
method) incidence rates were calculated for 1980—
1997 and compared with corresponding data for
the whole of Ukraine and for Kyiv and Zhytomir
regions which include the districts of interest. The
age structure of the USSR populationin 1979 (at the
moment of All-Union census) was chosen as a stan-
dard.

The data of State Register of persons affected by the
Chernobyl accident was used for the study of can-
cer incidence in clean-up workers 1986—1987 and
evacuees from Pripyat and the 30-km zone. A study
ofa representative sample of 83,965 clean-up work-
ers 1986—1987 living in Dnepropetrovsk, Donetsk,
Kyiv, Lugansk, Kharkov regions, as well as Kyiv city,
and 50,437 evacuees settled in whole territory of
Ukraine was carried out.

For the study of these groups of interest a indirect
method of stardardising was used taking into ac-
count their relatively small numbers. For the more
precise estimation of incidence level more precise-
ly standardised incidence ratios (SIR) were calcu-
lated. As a standard age-specific cancer incidence
rates of Ukranian population in 1990—-1996 were
used. These data were obtained from the Ukrainian
national cancer register.

RESULTS AND THEIR DISCUSSION

Between 1980-1997 (figure 1) cancer incidence
rates in population still living in the most con-
taminated areas were lower than in Ukraine, Kyiv
and Zhytomir regions. But time trends were sim-
ilar.

During the 12 years following the Chernobyl acci-
dent the level of cancer incidence has been chang-
ingin the form of a smooth evolutory line with grad-
ual increase each year. Such changes are characteris-
tic to the whole of Ukraine as well as contaminated
regions and the most contaminated small districts.
Regression coefficients characterizing an increment
of rates do not differ significantly.

(MCKITIOYAs MPAKTUYCCKU HEHACEIEHHBIN YepHOOBLIbC-
KHH patioH) — 132 TeIC. yenoBek (13 Hux 23 400 nereit).

g naeHTU(UKAIIUN BCEX CIYYAEB 3JI0KAYECTBEHHDIX
HOBOOOPA30BAHUMN, JUATHOCTUPOBAHHBIX HAYUHASA C
1980 r. y sxuTesier 4yeTblpex pafioHOB, IIPOBEICHO PETPO-
CHEKTUBHOE U TEKYIIIEE U3YYEHUE BCEX MEAUITMHCKUX JIO-
KYMEHTOB M3 BCEX MEIMIIMHCKUX YIPEKICHUH, BKIIOYAS
3KCTPEHHBIE U3BEIIECHUS O HOBBIX CJIyYasaX U CBUJIETEb-
CTBAa O CMEPTHU. BOCCTAHOBIIEHBI TAHHBIE O BCEX 3200JIEB-
MHUX B YepHOOBUIBCKOM PAMIOHE B JOABAPUIHBIN IEPU-
on (1981-1985 rr). [lepes OKOHYATETBHON KOMIIOHOB-
KOM (pariia BCE 3aMMCU ObLIN IPOBEPEHBI IS UCKIIIOYE-
Hust ayomuposanvst. C 1980 1. 3aperucTpupoBaHo 9976
HOBBIX CJIYY4€B 3/I0KA9€CTBEHHBIX HOBOOOPA30BAHHUI.

PaccunTanbl eKeroJHbIe IOBO3PACTHBIEC U CTAHIAPTHU3U-
POBaHHBIE (TIPAMBIM METOJIOM) IOKA34TEJIN 3200J1€Bac-
MocTU ¢ 1980 110 1997 1., KOTOPBIE 3aTEM CPABHUBAIN C
COOTBETCTBYIOIIMMU JIAHHBIMU 11O YKPAUHE B 1IEJIOM, 4
TarKe o Knesckoi u JKUTOMUPCKOI O6JIACTSAM, B KOTO-
PhIE BXOJAT U3ydaeMble PAfOHBL B KayecTBe craHapra
HCTIOJIb30BAJIA [TIOKA3ATEIM BO3PACTHOM CTPYKTYPhI HACE-
senns CCCP Ha MOMEHT BCECOIO3HOM nepenucu 1979 1.

1 anannsa 3a0071€BAEMOCTHU 37I0KA9€CTBEHHBIMU HOBO-
O6PA3OBAHUSIMU TUKBHIATOPOB 1986—1987 I'T. 11 9BaKyH-
POBAaHHBIX M3 30-KUJIOMETPOBON 30HBI ObUTH MCIIOIb30-
BaHbI AaHHbIE [OCYy1apCTBEHHOIO PErUCTPA IIOCTPAIAB-
MNX BCIEACTBHE aBapuu Ha YADC. M3ydeHbl JAHHBIE O
83 965 TUKBUIATOPAX, TPOKUBAIONINX B JJHEITPOITETPOB-
ckon, JJonenkoi, Knesckoit, JIyranckor, XapbKOBCKOI
obmactax u Kuese, a Taxoke 0 50 437 9BAKYUPOBAHHBIX,
PACCENEHHBIX 10 BCEU TEPPUTOPHU YKPANHBL.

JIJIs1 9TUX KATETOPHUH NTOCTPA/IABIINX, YIUTBIBASI UX CPAB-
HUTEIbHO HEOOJIBIIYIO YHCJIIEHHOCTD, UCIIOJIb30BaH KOC-
BEHHBIM METOJ, CTAHAAPTU3AINU. BBUIN PACCUYUTAHBI
CTAH/IAPTU3HUPOBAHHBIE COOTHOIIEHUS 3200IEBAEMOCTH
(SIR), O3BOJIAIONIHE OOJIEE TOYHO OIPECIUTD YPOBEHD
3200JIEBAEMOCTHU. B KaueCTBe CTaHAAPTA UCIOIb30BAHbI
IIOBO3PACTHBIE MTOKA3ATENIHN 3200JIEBAEMOCTH 3/I0KAYE-
CTBEHHBIMM HOBOOOPA30BAHUAMU HACEICHUS YKPAHUHBI

32 1990-1996 1.

PE3VJ/IBTATBI 1 UX OBCYKIEHHUE

C 1980110 1997 1. CranapTU3NPOBAHHBIC IIOKA3ATEIM 3d-
OONIEBAEMOCTU B UCCIIEYEMBIX PAIOHAX OBLUIN HIDKE, YEM
1o YkpauHe, KueBckort 1 JKUTOMUPCKOIT OOJIACTAM B e~
JIOM (PHUCYHOK 1). BpeMeHHbBIE TPEH/bI, OAHAKO, OKA3a-
JIMCh CXO/JHBIMH.

Crycrs 12 ner nocie apapuu Ha YADC usMeHeHue ypos-
HS 3200JIEBAEMOCTH ONYXOJIIMU IIPOUCXOJUT IUIABHO,
KAaK U B JOABAPUIMHBINA IIEPUOJ, [IOCTEIIEHHO BO3PACTas.
ITomo6HbIE U3BMEHEHMSA XAPAKTEPHBDI IS BCENM YKPAUHEI,
4 TAKKE YIS 3aTPA3SHEHHBIX U HAMOOJIEE 3ATPAZHEHHBIX
OTAENbHBIX TeppUTOPpU. KOa(pPUIIMEHTBI pErpecCuH,
XAPAKTEPHUBYIOIINE TEMIIBI ITOBBIIIEHUA [TOKA3ATEJIEN, CY-
IIECTBEHHO HE PA3INYAIOTCA.
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FIGURE 1. DYNAMICS OF CANCER INCIDENCE RATES IN UKRAINE (1), KYIV (2), ZHYTOMIR (3) REGIONS AND THE MOST CONTAMINATED
WITH RADIONUCLIDES AREAS (4). MALES AND FEMALES

PUCYHOK 1. IIHAMIIKA 3A5ONEBAEMOCTU 3MIOKAYECTBEHHBIMYI HOBOOBPA30BAHSIMI HACENEHIS YKPAWHBI (1), KMEBCKOW (2),
YKUTOMUPCKOW (3) OBMACTEW N HAUBOMEE 3ATPASHEHHbIX PAOVOHYKITMTAMU TEPPUTOPUIA (4). MY>KHUHBI U1 XKEHLLHDI
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Comparative analysis of SIR in different groups of  I1o JaHHBIM CPABHUTEIBHOIO aHAIN34 SIR B PA3IMYHBIX
affected population in the periods 1990-1993 and  rpynmnax nocrpajasiero Hacenenusa B 1990-1993 n
1994-1997 (table 1) proves an absence of signifi-  1994-1997 1t. (Tadnmia 1) OTMEYEHO OTCYTCTBHE CyIIC-
cant increase of cancer incidence rates in evacuees,  CTBEHHOI'O YBEJIMYEHHSA 3200I€BAEMOCTH 3/I0KA4ECTBEH-
residents of the most contaminated areas,and asig-  HbIMH HOBOOOPA30BAHUSIMU Y 3BAKYHUPOBAHHBIX U XKUTE-
nificant increase in clean-up workers 1986—1987 el HANGOIIEE 3ArPSIBHCHHBIX TCPPUTOPHIT K BO3PACTAHNC
(significantly increase in periods 1990-1993 and  TaKOBOM — y AUKBUAATOPOB 1986—1987 I'T:, CTATHUCTHYCC-
1990-1997). KU 1OCTOBEPHOE B 1990-1993 11 B 1iesiom B 1990-1997 1T

TABLE 1
STANDARDIZED INCIDENCE RATIO FOR ALL CANCERS INCIDENCE (ICD-IX, 140-208) IN DIFFERENT GROUPS OF UKRAINIAN POPULATION
AFFECTED AFTER THE CHERNOBYL ACCIDENT
TABJINLA 1
CTAHLOAPTN3POBAHHbLIE COOTHOLLEHIA 3ABOJIEBAEMOCTI 3/TI0KAYECTBEHHbIMI HOBOOBGPA30BAHNAMM (MKB-IX, 140-208)
PA3NNYHBIX TPYNM HACENEHWA YKPAWHbI, MOCTPALABLUX BCNELACTBWE ABAPI HA HA3C

Groups of observation Number of person-years of Observed numbers Expected numbers SIR (%) 95% Cl
observation of cases of cases
Residents of contaminated territories
1990-1997 1,211,132 3,963 4,890 81.1 78.6-83.6
1990-1993 654,501 2,143 2,607 822 78.8-85.7
1994-1997 556,631 1,820 2,283 79.7 76.1-83.4
Clean-up workers 1986-1987 (males)
1990-1997 577,536 1,496 1,354 110.5 104.9-116.1
1990-1993 263,084 538 443 121.5 111.2-131.8
1994-1997 314,452 958 9N 105.1 98.5-111.8
Evacuees from 30-km zone
1990-1997 408,882 870 1,234 70.5 65.8-75.2
1990-1993 208,805 432 618 69.9 63.3-77.8
1994-1997 200,077 438 616 711 64.5-77.8
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At present, greatest interest is attracted by the
forms of malignant tumours which could be
attributed to the long-term effect of ionising ra-
diation, as well as lymphomas, leukaemias and thy-
roid cancer; breast, lung, stomach, bowels, ovary
cancer and others.

Large fluctuations of rates of leukaemias and lym-
phomas in separate years should be noted, especial-
ly in the most contaminated areas (figure 2). Also
increase of the incidence rates in 1987-1991 and
decrease later (spacial-temporal protuberance)
were revealed. Because a minimal latent period of
this pathology is equal to 2 years and peak of inci-
dence can be expected in 68 years this situation
can not be explained only by radiation effect. Com-
parison of regression coefficients of dynamic mod-
els for incidence rates in different territories did not
suggest significant difference. Analysis of average
annual leukaemia and lymphoma incidence (table 2)
showed much higher levels in 1986—-1991
(P<0.01) and 1992-1997 (P<0.05) in comparison
with the preaccident period (1980-1985). As to in-
dividual forms of leukaemias and lymphomas there
could be evidence of increase of lymphoid leu-
kaemia incidence in 1986-1991 (P<0.05) which
does not belong to radiogenic forms. The same situ-
ation is observed in the case of mieloid leukaemia:
significant increase only in 1986—1991 (P<0.01).
Gradual increase was observed for lympho- and
reticulosarcoma with significant value in 1992—

B Hacrosmee BpeMs HauOOIbIINI UHTEPEC IIPE/ICTABIIS-
0T T€ (POPMBI 3IIOKAYECTBEHHBIX HOBOOOPA30BAHU, BO3-
HUKHOBEHHUE KOTOPBIX OTHOCAT K OTAAJICHHBIM 3(PdeK-
TaM OOJIY4EHUS, — I'eMOOJIACTO3bL, PAK U TOBUHOM »KE-
JIE3BI, 4 TAKXKE PAK MOJIOYHOH JKEJIE3BI, JIETKOTO, JKEJTY/IKA,
060/IOYHON KHUIITKH, SMYHHUKOB U JIP.

3a601€BAEMOCTD TEMOOIACTO3AMHU 3HAYUTENBHO KOJIEO-
JIETCSL B OT/CJIBHBIC T'O/Ibl, OCOOECHHO B HANOOJIEE 3AIPsi3-
HEHHBIX PErMOHAX (PUCYHOK 2). CelyeT OTMETUTD YBE-
JINYEHHE 320051€BA€MOCTU B 1987—-1991 IT. 11 €€ CHIDKEHHE
B 00JI€€ O3AHUE CPOKHU (TEPPUTOPUAIBHO-BPEMEHHOE
BO3MYyIIEHHE). [TOCKOJILKY MUHUMAJIbHbBIMA JIATEHTHBIH 11e-
PHO, ITOM MATOJIOTHU COCTABJISIET 2 IO/, 4 MUK 3a00I1€e-
BAEMOCTH MOYKHO OKH/IATD Yepe3 6—8 JIET, IPE/ICTABIICH-
Has1 IMHAMMKA HE MOKET OBITDH ITOJTHOCTBIO OObACHEHA Pa-
JUAHUOHHBIM 3 deRTOM. KOa(hPULUEHTEI PETPpeECCUN
JUHAMWYECKHX PAIOB ITOKA3ATENIEN 3A00I€BAEMOCTH HA
PA3INYHBIX TEPPUTOPUAX CTATUCTUYECKUA HE OTIITYAIHUCE.
3a6oneBaeMocTh TeMobaacTo3aMu (Tabmmia 2) B 1986—
1991 nB 1992—-1997 IT. 6BUI14 CyIIECTBEHHO BhIIE (P<0,01
u p<0,05 COOTBETCTBEHHO) I10 CPABHEHUIO C JOABAPUIIL-
HBIM 11IeproAoM (1980—-1985 ). YTo KacaeTcst OTAEIbHbBIX
(HOPM reMoOIIACTO30B, MOKHO KOHCTATUPOBATb POCT YHC-
J1a caydaes JIMMOHUTHOTO JIeHKo3a B 1986—1991 rr.
(p<0,05), KOTOPBII HE OTHOCAT K PATUAITHOHHO OOYCIIOB-
JIEHHBIM. TaKyIO JK€ TEHJEHITHIO OTMEYAJIN U B OTHOIIEHUH
MHEJIOUHOTO JIEMKO3a: 3HAYUTEBHOE MOBBIIICHUE —
TONBKO B 1986—1991 1. (p<0,01). Habimiomanu mocrerneH-
HBIA POCT 32001€BAEMOCTH JINM(PO- ¥ PETUKYTIOCAPKOMOH,
HAMOOee 3HAYUMBIH B 1992—-1997 1T (p<0,05). M3-32 Mac-

FIGURE 2. DYNAMICS OF LEUKAEMIA AND LYMPHOMA INCIDENCE RATES IN UKRAINE (1), KYIV (2), ZHITOMIR (3) REGIONS
AND THE MOST CONTAMINATED WITH RADIONUCLIDES AREAS (4). MALES AND FEMALES

PUCYHOK 2. IIHAMIIKA 3ABONEBAEMOCTI NEAKO3AMU 11 NTUMOOMAMMN HACENEHWS YKPAWHBI (1), KMEBCKOW (2),
YKUTOMUPCKOW (3) OBJTACTEI 1 HAVIBOJEE 3ATPASHEHHBIX PALVIOHYKNLAMU TEPPUTOPUIA (4). MYXXKYUHBI 1 KEHLLHBI

20

AGE-ADJUSTED INCIDENCE RATES PER 100,000

6 1 Regression coefficients (b+SE(b)):
—— 1.0.1420.03
2.0.19£0.07
4 7 —4—3 3.0.310.1
~—, 4.0.31£0.13
2
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
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TABLE 2
MEAN ANNUAL AGE-ADJUSTED LEUKAEMIA AND LYMPHOMA INCIDENCE RATES IN THE MOST CONTAMINATED AREAS
FOR 1980-1985, 1986-1991, AND 1992-1997
TABNIULA 2
YCPE[IHEHHbIE CTAHAPTN3WPOBAHHbBIE MOKASATEN 3ABOJIEBAEMOCTI NEAKO3AMIA 11 TAM®OMAMUA
HA HANBONEE 3ArPA3HEHHbLIX PAOVOHYKNNOAMW TEPPUTOPUAX B 1980-1985, 1986-1991 1 19921997 rr.
Code 1980-1985 1986-1991 b2 1992-1997 tis
ICD-IX (1) (2) (3)

200-208 Leukaemia and lymphoma 10.12+£0.75 15.63+1.06 4.25 13.41£1.10 2.48
P<0.01 P<0.05

200, 202 Lympho- and reticulosarcoma 1.84+0.33 2.70£0.41 1.64 3.70£0.58 2.77
P>0.05 P<0.05

201 Hodgkin's disease 1.82+0.34 2.47+0.48 1.12 2.10£0.48 0.48
(Lymphogranulematosis) P>0.05 P>0.05

203 Multiple myeloma and 0.54+0.16 1.0320.25 1.66 0.78+0.22 0.88
immunoproliferative neoplasms P>0.05 P>0.05

204 Lymphatic leukaemia 3.08+0.40 4.93+0.59 2.59 2.97+0.49 0.17
P<0.05 P>0.05

205 Myeloid leukaemia 0.49+0.17 1.99:0.41 3.40 1.06+0.30 1.68
P<0.01 P>0.05

206-208 Other leukaemias 2.35+0.36 2.51+0.41 0.29 2.81£0.53 0.7
P>0.05 P>0.05

1997 (P<0.05). Because of large-scale migration of
population from contaminated areas some of group
at highest risk could escape observation.

As to evacuees only in 1990-1993 do observed
number of leukaemia and lymphoma cases signifi-
cantly differ from the expected but low 95% confi-
dence bound were only 100.5%.

In clean-up workers 1986, 1987 leukaemia and lym-
phoma incidence rates has increased and the ob-
served number of cases statistically significantly ex-
ceed the expected by 2.6 times in 1990—1993, and
2.0 times in 1994-1997.

Nowadays the radiation origin of dramatic increase
in thyroid cancer incidence rates (figure 3) does not
arouse any doubt. In 1996 in Ukraine on the whole
and Zhitomir region this increase was equal to ap-
proximately 2.0 times above spontaneous expected
level in the male and female population. Itis remark-
able that in Kyiv city and Kyiv region (where 70% of
the population of Pripyat and 30-km zone was evac-
uated) these increases equal 5 and 6 times respec-
tively. And the greatest increase of thyroid cancer in-
cidence rates was registered in the most contaminat-
ed areas (in 845 times). In 1997 these rates were
somewhat lower. Thyroid cancer cases in children
born in the second half of 1987 and in 1988 have a
great interest for dosimetrists and epidemiologists.

Comparative analysis of thyroid cancer incidence
in different groups of affected population (table 3)
showed the most significant exceeding of national
level in evacuees (in 3.6 and 6.6 times in 1990—1993
and 1994-1997 respectively), clean-up workers (in
3.9and 4.8 timesin 1990-1993 and 1994—-1997 re-
spectively). In population of contaminated areas
statistically significant increase was registered in
1994-1997 (in 2.5 times).

COBOH MUI'DALIMU XKUTEJIEA 3AIPA3HECHHBIX TEPPUTOPUL
HEKOTOPBIE I'PYIIIBI TOBBITIEHHOI'O PUCKA MOIJIN OBITh HE
006CIIeOBAHDL.

Cpenu 3BAKyHPOBAHHBIX (PAKTUYECKOE YUCIIO CIIy4a€B I'e-
MOO6JIACTO30B HE OTIINYAIOCh OT OXKHAAEMOTIO, 32 UCKITIO-
gyenreMm 1990—-1993 rr., Korga HYKHA TpaHula 95% no-
BEPUTEILHOI'O MHTEPBAIA I HA 0,5% 11peBbiciuia 100%.

V muKBUATOPOB 1986—1987 I'T. OTMEUEHO MOBBIITICHHE
3260JIEBAEMOCTH JTUM(POMAMH 1 JIETKO3AMU U JIOCTOBEP-
HOE MPEBBIINEHNE (DAKTUYCCKIX [TOKA3ATEIICH OXKUTAEMbBIX
Kak B 1990—1993 rr. (B 2,6 pa3a), Tak U B 1994—1997 1.
(B 2 paza).

B HacTOsIIIEE BPEMS HE BBI3BIBAET COMHEHMUS PAIUAITU-
OHHAas1 OOYCJIOBJIEHHOCTB PE3KOTO YBEINYECHUS 3260J1€-
BAEMOCTU PAKOM IIUTOBUIAHOM KeJIE3bl (PUCYHOK 3): B
1996 r. 1o YKpauHe B 11e710M U B JKUTOMUPCKOIT 0611aC-
TH — B 2 pa3a IO CPABHEHUIO CO CIIOHTAHHBIM YPOB-
HEM /10 aBapuy, a B Kuese u Kuesckor o61acTy, Kyia
OBLIIO 3BAKYUPOBAHO 70% HacesieHus I. [IpunsaTu u
30-KHJIOMETPOBO¥ 30HBI — COOTBETCTBEHHO 5 U 6 pas.
OJIHAKO CaMOE€ BBICOKOE BO3pacTanue (B 8,45 pasa) oT-
MEYEHO Ha HAUOO0JIEE 3ATPSI3HEHHBIX TEPPUTOPUIX. B
1997 1. OHM HECKOJIBKO CHUBWIHNCh. J1J151 1O3UMETpHUIeC-
KOI'O M 3IIMJIEMUOJIOI'MYECKOI'O AHAIN3a UCKIIIOUNTENb-
HBIH UTHTEPEC TIPEACTABIIIOT CJIy4ay paKa ITUTOBU/ITHOH
JKEJIE3Bl y JIeTEH, POJUBIINXCS BO BTOPOH IOJOBUHE
1987 uB 19881

Pe3ynsraTel CPAaBHUTEIBHOTO AHAIN3A 3260JIEBAEMOCTH
PAKOM ITUTOBU/THOI JKEJIE3BI PA3IMYHBIX IPYIII ITOCTPA-
JIaBIIEro HaceJIeHus (Tabnuna 3) CBUIACTEIbCTBYIOT O
HAMOO0JIeEe 3HAYUTEIBHBIX TEMIIAX €€ POCTA Y ABAKYHPO-
BaHHBIX (B 3,6 pa3za — B 1990—1993 uB 6,6 paza — B 1994—
1997 rr.) 1 IMKBUAATOPOB (B 3,9 paza — B 1990-1993 u
4,8 paza — B 1994—-1997 rT.). Y s)KHTENCH 3aIPI3HECHHBIX
TEPPUTOPUN TOCTOBEPHOE TIOBBIINIEHUE MOKA3ATEIEH
OTMEYEHO TOJBKO B 1994—-1997 1. (2,5 pasa).
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FIGURE 3. DYNAMICS OF THYROID CANCER INCIDENCE RATES IN THE UKRAINE (1), KYIV (2), ZHYTOMIR (3) REGIONS, KYIV CITY (4),
AN THE MOST CONTAMINATED WITH RADIONUCLIDES AREAS (5). MALES AND FEMALES

PUCYHOK 3. IIHAMIIKA 3ABONTEBAEMOCTI PAKOM LUNTOBUAHOW YENE3bI HACENEHS YKPAHBI (1), KUEBCKO (2),

XKVTOMUPCKOA (3) OBJTACTEI U1 KVEBA (4) 11 HAVBONEE 3ArPAZHEHHbIX PALVOHYKMOAMU TEPPUTOPUIN (5). MYXKHIHbI U1 KEHLLHBI.
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TABLE 3

STANDARDIZED INCIDENCE RATIO FOR THYROID CANCER INCIDENCE (ICD-IX: 193) IN DIFFERENT GROUPS OF UKRAINIAN POPULATION
AFFECTED AFTER THE CHERNOBYL ACCIDENT

TABJINLIA 3
CTAHIAPTU3POBAHHBIE COOTHOLEHNA 3ABONTEBAEMOCTI PAKOM LLIMTOBUAOHOM XENE3bI (MKB-IX: 193)
PA3NNYHBIX FPYNM HACENEHIA, NOCTPAOABLLEO MOCIE ABAPWIA HA HASC
Groups of ohservation Number of person-years of| Observed numbers of Expected numbers of SIR (%) 95% Cl
observation cases cases
Residents of contaminated territories
1990-1997 1,211,132 72 41.7 172.9 135.2-215.1
1990-1993 654,501 24 224 107.2 68.6-154.4
1994-1997 556,631 48 19.3 2491 183.6-324.6
Clean-up workers 1986-1987 (males)
1990-1997 577,536 37 8.4 442.7 300.0-585.3
1990-1993 263,084 13 3.3 393.0 179.4-606.6
1994-1997 314,452 24 5.1 475.2 285.1-665.4
Evacuees from 30-km zone
1990-1997 408,882 66 12.9 513.4 389.6-637.3
1990-1993 208,805 23 6.4 362.0 214.1-510.0
1994-1997 200,077 43 6.5 661.4 463.7-859.1

As to other forms of malignant neoplasms
which can be induced by radiation the data for
breast cancer is very interesting. In the most
contaminated areas female breast cancer inci-
dence rates (figure 4) between 1980-1992
were relatively stable with small fluctuations.
They were lower in comparison with incidence
in Ukraine, and also Kyiv and Zhytomir regions
which include these areas. But in 1993-1997
their significant increase was registered. Actu-
al level (table 4) was 150.3% in comparison
with the expected level (95% CI 127.1-
173.4%).

OTHOCUTENBHO JIPYTUX (POPM OITyXOJIEH, KOTOPBIE MOTYT
OBbITh PAJUAITMOHHO OOYCJIOBIEHHBIMU, OOJBIION UHTE-
pEC TIPEACTABIAIOT JAHHBIE O BOSHUKHOBEHHU PAKd MO-
JIOYHOM »KeJie3bl. Ha Hanbosee 3arpsi3HEHHBIX TEPPUTO-
pHsAX 32601€BAEMOCTD PAKOM MOJIOYHOM JKEJIE3bL (PUCY-
HOK4) B 1980—1992 rT. 6b171a OTHOCHUTEIBHO CTAOMIBHOIA,
HE3HAYUTEIBHO U3MEHSSACD; 10 CPABHEHUIO C IIOKA3ATE-
JIIMH 110 YKpanHe, KueBckor 1 2 KUTOMUPCKOM O6JIACTAM,
B KOTOPBIE 3TH TEPPUTOPUU BXOJAT, — ObUIa HIEKE. OfI-
HAaKO B 1993—1997 I'T. 3TH NOKA32TENHN CYLIECTBEHHO YBE-
JIMYWINCDH. PAKTUYECKUN YPOBEHD SIR 110 CPaBHEHHIO C
OXKUJIA€MBIM (Tabymna 4) cocrasui 150,3% (95% nosepu-
TEAbHBbIA UHTEPBANL 127,1-173,4%).
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FIGURE 4. DYNAMICS OF BREAST CANCER INCIDENCE RATES IN THE UKRAINE (1), KYIV (2), ZHYTOMIR (3) REGIONS
AND THE MOST CONTAMINATED WITH RADIONUCLIDES AREAS (4)

PUCYHOK 4. IIHAMIIKA 3ABOSTEBAEMOCTIA PAKOM MOMOYHOI YKENE3bI YKEHCKOr 0 HACENEHIS YKPAVHBI (1), KVEBCKOIA (2),
YKUTOMUPCKOW (3) OBMACTEW 1 HAUBOMEE 3ArPASHEHHbIX PAOVIOHYKINZAMI TEPPUTOPUIA (4).
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V Regression coefficients b=SE(b):
15 4 Ukraine — 0.76+0.04
Kyiv Region — 0.73+0.1

AGE-ADJUSTED INCIDENCE RATES PER 100,000

1 Zhytomir region — 0.89:0.09
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Contaminated areas:
5 —*3 1980-1992 0.01:0.25
——y 1993-1997 1.11£1.08
1980-1997 0.72+0.2
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In women — participants in emergency works of ~ V3KEHIIUH U3 Y1CIa TUKBUAATOPOB 1986—-1987 IT. B
1986—1987 — statistically significant exceedingof ~ 1994-1997 rT. u, B 11es1oMm, 32 1990-1997 rr., Taxke
observed number of breast cancers above expected ~ OTMEUYEHO CTATUCTHYECKU JOCTOBEPHOE MMOBBIIIE-
was registered in 1994—1997 and for the whole pe-  HHE 4HC/Ia CJIy4a€B PAKa MOJIOYHOM JKEJIE3DI IO CPAB-
riod 1990—-1997. Some increase of this pathology =~ HEHUIO C OKUJAEMbIM; HE3HAUYUTEIbHOE — Y 3BAKYU-
in evacuees was registered. Expectedlevelin 1990—  poBaHHBIX. Oxujiaemblid B 1990-1997 rr. ypOBEHbD
1997 was exceeded by 37.7% although neither in  3a6071€BaA€EMOCTH NIPEBBIMIEH HA 37,7%, XOTS pacyeT
1990-1993 nor 1994—-1997 was any significantex- ~ SIR otaenbHo nmo nepuogam 1990-1993 u 1994 -
cess observed and only pooled data for 1990-1997 1997 rT. HE BBIABUJ CTATUCTUYECKUA 3HAYUMOT'O IIpe-
suggest statistically significant differences. BBIIICHUSL.

TABLE 4
STANDARDIZED INCIDENCE RATIO FOR BREAST CANCER INCIDENCE (ICD-IX: 174) IN DIFFERENT GROUPS
OF UKRAINIAN POPULATION AFFECTED AFTER CHERNOBYL ACCIDENT
TABJIULA 4
CTAHOAPTI3MPOBAHHBIE COOTHOLLEHIS 3ABOJIEBAEMOCTI PAKOM MOJTO4HO XXENE3bI (MKB-IX: 174) PA3JIAYHBIX TPYMN
JKEHCKOI 0 HACENEHWA, MOCTPAJABLUETO BCJTEACTBUE ABAPUI HA HASC

Groups of observation Number of person-years Observed numbers Expected numbers SIR (%) 95% ClI
of observation of cases of cases
Residents of contaminated
territories™
1993-1997 389,645 162 107.8 150.3 127.1-173.4
Clean-up workers 1986-1987**
1990-1997 39,188 44 29.1 151.2 106.5-195.8
1990-1993 15,913 12 10.9 110.2 47.9-1726
1994-1997 23,275 32 18.2 175.6 114.8-236.5
Evacuees from 30-km zone*
1990-1997 235,072 72 52.3 137.7 105.9-169.5
1990-1993 119,915 37 25.7 143.9 97.5-190.2
1994-1997 115,157 35 26.6 131.7 88.1-175.3

Note. Because of territorial variation of breast cancer incidence in the Ukraine SIR was calculated on a base of two standards: * — local (1980-1992)
and ** — National (1990-1996).

[Mpumeyarve. BBy TeppuTopuUanbHo 3aBUCMMOIA BapuabenbHOCTY 3a60/1eBaeMOCTI PAKOM MOSTOYHOI Xene3dbl B YKpanHe nokasatenu SIR
paccyuTbIBaNM Ha OCHOBE ABYX CTaHAAPTOB: * — MecTHOro (1980-1992 rr.) m ** — o6LeHaumoHansHoro (1990-1996 rr.).
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CONCLUSION

The results obtained suggest coincidence of main
tendencies in cancer incidence in different groups
of population affected by the Chernobyl accident —
still living in the most contaminated districts, clean-
up workers and evacuees. Radiation origin of excess
of thyroid cancer can not be denied.

The data of leukaemias and lymphomas, female
breast cancer and other solid cancers requires fur-
ther attention.

Considering small cases of observations and signifi-
cant migration of population including high risk
groups the monitoring of studied pathology should
be continued not only in contaminated districts but
outside them especially in regions of compact in-
habitation of relocated groups of population. Main
attention should be paid to the radiogenic forms of
this pathology (such as thyroid, breast, lung, stom-
ach, bowel cancers, leukaemias and lymphomas).

To improve the statistical power of leukaemia study
anissue of implementation of unified protocol and
linkage of information about the most contaminat-
ed areas in the Ukraine, Belarus, Russia should be
considered.

Special attention and effort should be paid to the
effective function of the State Register of persons
affected by the Chernobyl accident as well as to data
linkage between the State Register and regional can-
cer registers’ collected complete information about
cancer cases in territories of their activity.

Itis very important for dose dependence estimation
to obtain correct data about accumulated doses in
different groups of population.
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