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Abstract

In the period following the Chernobyl accident (1987—-19906) a significant increase in incidence values and rate
growth of some malignant tumours, including stomach, rectum, lung and bladder cancer typical only of Gomel
region was revealed. The thyroid cancer incidence growth in all population of the Gomel region caused most
likely by additive irradiation following the Chernobyl NPP accident and some factors potentiating this growth is
observed. The dependence of cancer incidence of all sites including kidney, lung and stomach in population on
soil radionuclide contamination density in different regions of residence was revealed. The cancer risk increase
is most markedly manifested in rural population that received double doses of irradiation compared to the ur-

ban one.
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RESEARCH OBJECT AND METHODS

The Cancer Registry data of the Republic of Belarus
have been used as research material. The radiation
factor influence evaluation on cancer incidence
dynamics presume a control group of population
presence that received no irradiation or only signi-
ficantly lower doses following the nuclear accident
compared to the main study group. The Minsk re-
gion is the most suitable for comparison here as the
radionuclide contamination level there is consi-
derably lower compared to the Gomel one. Cancer
incidence and its growth rate in both regions dur-
ing the pre-accident period were comparable. The
forms of malignant neoplasms were taken into ac-
count the incidence growth of which or respective
trend to it were caused according to Japanese re-
searchers (Effect of A-bomb radiation on the hu-
man body, 1995), by A-bombing radiation exposure
effect.

Comparative analysis was carried out:
« in all the regions of Belarus
* between Minsk and Gomel regions

« in districts contaminated with radionuclides and
non-contaminated (“clean”) ones

« in different age groups

OBBEKT 1 METO/IbI

B KauyccTBE MATCPULIA MCTIOIB30BAHbI JaHibie KaHiep-pe-
rucrpa Pecnybimnky Benapych. OLeHKA BIHSHWSA Pauaii-
OHHOTO (PaKTOpa 113 AUHAMHKY 3a601€BACMOCTH 3/10Ka4e-
CTBEHHBIMH HOBOOOPA30OBAHHAMH TIPETIOIATACT HUTHYHE
KOHTPOJIBHOF TPYIIbI HACE/IEHHSA, HE MOJYYMBIICH COBCEM
WIH [OJYYHUBILIEHN BCIEACTBHE PAJIMALIMOHHOM aBAPHH 3HA-
YUTEIBHO MEHBINEE OOTYYEHHE, YEM MCCICAYEMAs TPYIIA.
Haubosnee noaxoasues Jyid cpasHeHns apiseTcs MuHckas
06/1ACTh, HE3HAYUTEIILHO, 110 CPABHCHHIO ¢ [OMEIIBLCKOI 06-
JIACTBIO, 3arPA3HEHHAS PAIMOHYKIMAMM M UIMEIOILAs CPaB-
HHMMBIE C JOABAPHITHBIMH YPOBHH M TEMITBIL POCTA 3a00/1€Bac-
MOCTH. OBpaIeHo BHUMAaHKUE HA T€ (POPMBI AOKAYECTBCH-
HBIX HOBOOOPA30BAHHI, OTHOCHTE/IBHO KOTOPBIX, COIIACHO
JlaHibIM AroHckux ydenntx (Effect of A-bomb radiation on
the human body, 1995), ycraHOB/ICHO BIHAHHE UOHHU3UPYIO-
IIUX UTYYEHHH BOIEACTBHE ATOMHBIX 60MOAPAHPOBOK —
OTMEYAETC POCT 3a001E€BAEMOCTH, TTPEBHIMAIONINI €CTe-
CTBEHHBIH, WM UIMEETCA TCHJICHIIMS K TAKOBOMY.

CpaBHUTENbHBIA AHAJIM3 [TPOBOJWITH:
* 110 BCeM 00nacTsaM benapycu
* MeKAYy MuUHCKOH 1 [oMenbckoit obacTiMu

* 110 “YUCTHIM" U 3ArPA3IHEHHBIM PATHOHYKIWIAMH pa-
HOHaM

* 110 BO3PACTHBIM I'PYIIIIAM
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« in population subgroups (urban and rural)

« in time periods (10 years before and 10 years after
the Chernobyl NPP (ChNPP) accident — 1976—
1985 and 1987-1996).

The applied research methods:

+ incidence rate comparison among different dis-
tricts of Republic

« changes in age pattern incidence analysis

+ changes analysis in incidence ratio between ur-
ban and rural population

« ranging of incidence rate among territories with
different radionuclide contamination density

» trend analysis (regressive analysis)
+ calculation of relative risks
« component analysis

* parameters mapping.

RESULTS AND DISCUSSION

Average cancer incidence rates for two decades
(1976-1985 and 1987-1996) i.e. before and af-
ter the Chernobyl accident both with regres-
sion ratios characterising changes in growth
rate or decrease of cancer incidence are pre-
sented in tables 1 and 2. It must be noted that
the ten-year period following the Chernobyl
accident is a latent period of radiation effect
realisation for most solid tumours. In this con-
nection averaged values for 10 vears before and
after the accident are being analysed to deter-
mine the incidence rate increase in definite
cancer types. Regression ratios and standard
deviations characterising changes in incidence
trends dynamics that could be partly caused by
additive low radiation doses impact have been
calculated.

Before the ChNPP accident the cancer incidence
in the Gomel region was one of the lowest in the
country and constituted 147.5 per 100,000 resi-
dents on the average in 1976-1985 compared to
158.2 and 1664 in Vitebsk and Mogilev regions
in the same period respectively. The post-acci-
dent period is characteristed by significant
changes in solid tumours incidence values and
rates. That is background for radiation compo-
nent quota study in those changes' origin. Total
incidence of all cancer sites in the Gomel region
on average for 10 years (1987-1996) after the
accident was 204.9 exceeding respective index
(202.5) in the Vitebsk region. In 1995-1996 can-
cer incidence in the Gomel region became the
highest in Belarus.

* 10 KOHTHHIEHTAM HACEJIEHMs (NOPOJCKOE, CEIhCKOE)

* [10 BPEMEHHBIM nepuogam: 10 neT 1o asapun Ha Yep-
HOOBUILCKOM 4TOMHOM aneKTpocTaniin (MADC) u 10 ner
nocne Hee (1976-1985 . u 1987—-1996 1),

anML‘HHJ'IH CAEVIOMHE METOABI HCCIICTOBAHHA:

* CPABHEHME YPOBHEI 3a60/1€BAEMOCTH B PA3THYHbBIX Pe-
I'MOHAX PECTTYONMKH

* AHAIU3 UBMCHCHWIT BO3PACTHON CTPYKTYPbI 3a60/1€Bac-
MOCTH

* AHAJIH3 M3MEHCHHI COOTHOMEHUS 3a00/€BAEMOCTH
CPpeiv TOPOJACKOIo H CCJIbCKOTO HACCJICHHA

* PAHKMPOBAHME YPOBHSI 3a601€BAEMOCTH T10 TEPPHTO-
PHAM C PASJTHYHBIMH [NIOTHOCTAMM 3ArPAIHCHMA PAJTHO-
HYIJIHIAMH

* AHUTH3 TPEHJIOB (PErpecCHOHHBIN AHAIHS)
¢ PACYET OTHOCHTEIBHBIX PHCKOB
* KOMITOHEHTHBIF AHDIN3

* KaprorpapuposaHue,

PE3VJIBTATBI 1 HX OGCYXKJIEHHUE

B rabnmuiax | 1 2 npejcTasieHbl CPEIHNE 34 1B 1CCATH-
JIETHs TIOKA3ATEIH OHKOJIOIHYECKON 3100/ICBAEMOCTH
(1976-1985 1 1987-1996 rr.), a TaKKe KOIPPHIMEHTDI
perpeccHH, XapakTepUsyIone M3MCHCHNE TEMITL POCTA
HUTH CHEDKEHUSA 3TOM 3a00/1eBaeMOCTH. CIIEyeT OTMETHTD,
YTO ACCATHICTHHI MEPHOJL, NPOIIEAINIT nociae YepHo-
OBIIBCKON ABAPWH, SBISIETCH JTATEHTHBIM TPH PEATA3d-
LM PAAHALTHOHIBIX 3DPEKTOBR W15 GONBITMHCTEA (hopMm
CONMU/IHBIX ONYXO0JIEH. B cBA3K € 3THM U OnpeiccHU
TEMITOB HPHPOCT 3a00/IEBACMOCTH OTAEILHBIMH (popMa-
MM 3JTOKAYECTBEHHBIX OMYXOJIEH PACCMOTPEHBI VCPE/1-
HEHHBIC TIOKA3ATE/H 32 JICCATD JIET JIO ABAPHH M 33 TAKON
IKE CPOK MOCAE HEE: PACCYUTAHEI KO3(hDHImeHT s perpec-
CHH M CTAHZAAPTHBLIE OTKIOHEHWS, XAPAKTEPHIYIOITNC H3-
MEHEHHS TEHACHLIIH JIMHAMMKH 3200/1€BAEMOCTH, KOTO-
pBIE MOIYT OBITh YACTHYHO OOYCJIORJICHE! BIHSHHAEM J10-
MOTHUTEILHBIX MAILIX /{03 HOHH3HPYIOHHX H3IVUECHHF,

Jo asapunt Ha HADC OHKONOrMYECKas 3a001CBACMOCTb B
[omenbCKOM 06/1ACTH BbIJIA O/THOM M3 CAMBIX HHBKHX B PeC-
ryosmKe 1 coctasnsa 147.5 na 100 000 Hacenenus s cpes-
HeM 32 1976—1985 1T (Juist cpaBHEHMs: 3a60/I€BAEMOCTD B
BureBGeKOi 1 MOrvIEBCKOM OBIACTAX 3 3TOT JKE MEPHOJ
COCTARISUIN COOTBETCTBEHHO 158.2 1 1664). Iocneasapmii-
HBIF [ICPUOJ] XaPAKTEPHU3YETCA CYIICCTBEHHBIM H3MEHCHH-
€M YPOBHEE 1 TEMIIOB 3a00/1€BAEMOCTH PAJIOM COJIH/IHBIX
OIVXOJIEH, YTO TPEOYET H3YUCHHA POJIM PAAHALIMOHHOIO
KOMITIOHEHTA B BOGHUKHOBCHWH VKA3AHHBIX H3MEHCHHIT,
O61mas 3260/1€BAEMOCTb BCEMH (POPMAMM 3/TOKAYECTBCH-
HBIX OMyXoner B [OMEILCKO 0G/1aCTH COCTABWIA B CPE/L-
Hem 3a 10 ner (1987-1996 rr.) nocne agapun 2049 Ha
100 000 HaceneHust, TPEBLICHB 3a601eB1eMOCTb B Buredc-
KO¥t obyactu (202,5). B 1995-1996 rr: 3a60/1€BaEMOCTh B
TOMEJIBLCKOI OBIACTH CTATA CAMOF BBICOKOM B PECITYOIIMKE.
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TABLE 1

CANCER OF SOME SITES INCIDENCE AMONG GOMEL REGION POPULATION STANDARDISED VALUES ("WORLD" STANDARD)

TABJMLIA 1

3AB0/EBAEMOCTb 3/TOKAYECTBEHHbIMY HOBOOEPA3OBAHWAMM OTAENBHbIX NOKANN3ALMI HACENEHNS FOMENLCKON OBNACTW,
CTAHOAPTW30BAHHBIE NMOKASATENW (CTAHIAPT "WORLD")

ICD-9 Sites Average incidence and mean error P Ration of linear P
regression and standard deviation
1976-1985 1987-1996 1976-1985 1987-1996

151 Stomach 30.140.77 28.940.34 >0.05 -0.6540.03 -0.03+0.06 <0.001

153 Colon 4.3£0.20 7.340.37 <0.001 0.174£0.04 0.35+0.04 <0.01

154 Rectum 6.2+0.22 8.6+0.38 <0.001 0.1440.02 0.37+0.04 <0.001

151 Larynx 2.7+0.13 4.340.23 <0.001 0.08+0.02 0.2240.02 <0.001

162 Lung 15.440.71 26.9+1.16 <0.001 0.64+0.07 1.14+0.08 <0.001

174 Breast” 20.2+0.57 30.9+1.39 <0.001 0.59+0.09 1.2040.08 <0.001

188 Bladder s 2.24012 5.140.31 <0.001 0.02+0.02 0.27+0.04 <0.001

189 Kidney 1.8+0.13 4.8+0.40 <0.001 0.09+0.01 0.39+0.02 <0.001

193 Thyroid 1.240.10 5.8+0.93 <0.001 0.05+0.03 0.92+0.09 <0.001

Note: * — per 100,000 female population
Mpumesarme: ~ — 1a 100 000 KeHCKOro HACeNeHus
TABLE 2
CANCER OF SOME SITES INCIDENCE AMONG MINSK REGION POPULATION STANDARDISED VALUES ("WORLD" STANDARD)
TABJIULA 2
3AB0ONEBAEMOCTb SHQKAHECTBEHHblMVI HOBOOBPA30BAHWAMW OTAENbHLIX NOKANW3ALWMIA HACENEHWS
MWHCKOW OBNACTW, CTAHOAPTWU30BAHHbLIE NOKASATENW (CTAHLAPT "WORLD")
ICD-8 Sites Average incidence and mean error P Ration of linear P
regression and standard deviation
1976-1985 1987-1996 1976-1985 1987-1996

151 Stomach 33.2+0.67 30.6+0.63 <0.01 -0.51£0.12 -0.38+0.16 >0.06
153 Colon 4.5+0.26 7.440.37 <0.001 0.24+0.02 0.31+0.056 >0.05
154 Rectum 6.4+0.24 9.340.27 <0.001 0.19+0.04 0.09+0.04 >0.05
151 Larynx 3.3+0.22 5.4+0.21 <0.001 0.18+0.02 0.15+0.03 >0.05
162 Lung 19.3+0.94 33.3+0.92 <0.001 0.93+0.13 0.88+0.10 >0.05
174 Breast* 17.640.70 28.3+1.35 <0.001 0.50+0.12 1.2940.11 <0.001
188 Bladder 3.0+0.18 5.6+0.20 <0.001 0.14+0.04 0.13+0.02 >0.05
189 Kidney 1.8£0.16 5.8+0.57 <0.001 0.11+0.03 0.58+0.02 <0.001
193 Thyroid 1.0£0.11 2.7+0.44 <0.01 0.06+0.01 0.39+0.05 <0.001

Note: * — per 100 000 female population
Mpumeyanme. * — na 100 000 xeHCKOrO HACENEHWUA

Reliable growth of thyroid cancer incidence is
marked among the population of the Gomel region.
Average incidence of thyroid cancer in all popula-
tion of the Gomel region during 1987—1996 con-
stituted 5.8 and in rural population — 8.5 per
100,000 persons respectively compared to 2.7 and
3.5 in the Minsk region population per 100000 res-
idents. Collective thyroid radiation dose in rural
population of the Gomel region is by 14.1 fold over
to that in rural population of the Minsk region
(315,748 and 22,416 manSy, respectively).

Incidence dynamics of lung cancer in the Minsk and
Gomel region differed reliably already in the peri-
od before the accident. At the same time one must
note the significant acceleration of lung cancer in-
cidence index growth in the Gomel region, while
no such regularity is marked in the populations of
Minsk and other regions of Belarus. Either no
change in trends or no reliable decrease in regres-
sion ratios are noted (among Brest and Grodno re-
gions).

Confidential increase in growth rate incidence
of some cancer sites, such as colon, rectum, lar-

OTMEYaeTCs JJOCTOBEPHOE TIPEBBIIICHUE 3260/1€BAEMOC-
TH PAKOM UIMTOBU/IHOM XKee3bl Cpeid HaceneHus [o-
MeNbCKOM obnact. CpejiHss 3a60/1eBA€EMOCTh PAKOM
MU TOBUIHOM 3KEJIE3bl CPEIM BCErO HAaceNeHus fomeb-
CKO¥ 0bnmacTv 3a 1987—1996 11, coctasmia 5,8 na 100 000,
JU1st CENILCKOro HaceneHus — 8,5 (st cpasHeHMs: B Myun-
CKOM 00JaCTH COOTBETCTBEHHO 2,7 1 3,5 Ha 100 000).
KonnextuBHas 1032 06IydeHus IUTOBHAHON JKENE3bl Y
CeJIbCKOro HaceseHus fomenbekoi obaact B 14,1 pasa
OOJIbIIE TAKOBOM Y CEILCKHX JKUTENCH MUHCKOA obrac-
TH (315 748 1 22 416 4en3B COOTBETCTBEHHO).

JuHamuka 3a60/1€BA€MOCTH HACEIEHHS PAKOM JIETKOT'O B
ToMenbckon 1 MHHCKOM 06/1aCTAX IOCTOBEPHO Pa3/inya-
JIACh YKE B JloaBapHUiHbBIC TOjAbL. BMecTe ¢ Tem cneayer
OTMETHUTD JJOCTOBEPHOE YCKOPEHHE TEMIIOB POCTA 1TOKA-
3arenei 3a60/1IeBaEMOCTH PAKOM JIETKOTO B [TOMeENbCKOM
001aCTH, TOr/1a KAK CPEAN HAceNeHUss MHUHCKOM U IPYyTUX
obmnacrei berapycH TAKOH 3aKOHOMEPHOCTH HE OTMEYe-'
HO. Ha6miopaercsa im0 OTCYTCTBUE U3MEHEHMS TCH/ICH-
LI JIHO0 JIOCTOBEPHOE CHMKEHHE KO(P(PULIMEHTOB per-
peccun (B Bpecrckon v 'poiHEHCKON 061aCTAX).

OrMmeuaeTcs JOCTOBEPHOE YBEJIMYEHHE 32060/1€BAEMOCTH
B [OMENBLCKON OO/IACTH M B OTHOIICHWH 3JIOKAYECTBEHHBIX
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ynx, bones, breast, bladder, kidney is noted in
Gomel region. This trend remaining in future
could result in reliable incidence increase in
the Gomel region compared to that in Minsk
region.

Regarding gastric cancer cases there is a trend to
decrease in the period before the accident. In the
post-accident decade this trend was characterised
with evolution towards stabilisation and in recent
vears — towards a small incidence growth more
manifested in rural population (differences are sta-
tistically significant).

Breast cancer incidence and regression ratios have
increased reliably in Minsk and Gomel regions.
Growth rate acceleration of larynx cancer is noted
in the Vitebsk region practically not contaminated
with radionuclides. Statistically significant increase
in regression ratio of colon cancer is noted in the
Brest region. Marked renal cancer growth and its ac-
celeration is characteristic for all the regions of Be-
larus.

Thus, the significant increase in cancer incidence
and incidence rate that is typical only of the Gomel
region is noted concerning the stomach, rectum,
lung and bladder cancers. However, that fact is not
enough to conclude the absence of influence of
small radiation doses on the incidence increase of
other cancer forms. For example, study of renal can-
cer incidence within territories with various con-
tamination levels revealed reliable dependence of
incidence excess value on contamination level (ta-
ble 3). Such dependence is noted among popula-
tion concerning stomach and lung cancer and that
in all sites in total.

The comparison between cancer incidence in ur-
ban and rural populations is an important compo-
nent of the analysis. Collective and cumulative per-
sonal irradiation doses received by the rural popu-
lation are twice as high as in urban residents
(collective radiation dose in the period of 1086—
1994 is twice as high as the dose received by urban
residents of the Gomel region — 7,349 and 3,656
manSv) (Kenigsberg Ya.E et al, 1995).

O1yXofeit: 060/I0UHOM H MPAMON KHIIKH, TOPTAHH, KOC-
TEH, MOJOYHOM JKEJIE3BI, MOUEBOTO MY3bIPA, MOUKH. Co-
XPAHEHHE ITON TCHACHLIMHY MOXKCT HPHUBCCTH K JIOCTO-
BEPHOMY [MPEBBIICHUIO 3a00/ICBACMOCTH B [OMETBLCKON
OBIACTH 1O CPABHEHHIO € TAKOBOM B MuHCKON 0b1acTh,

B oTHOMmMEHHH OMYXOIEH KEJTY/IKA CJIE/IYET OTMETHTL TeH-
JICHIIMIO K CHHAKEHMIO 3260/1€BAEMOCTH B JJOABAPHIHBI
nepuo/. [ocsieasapuitHOE JICCATHIICTHC XAPAKTEPH3YET-
€51 IBMEHEHNEM 3TOM TEH/IEHIIUHM B CTOPOHY CTAOM/IN3A-
MM, 4 B ITOCNAEJHNUE FOJIbl — HEOOIBITOIO pocTa 3a0071¢-
BACMOCTH DOJIEE BBIPAKCHHOTO CPE/IM KU TEIICH CCITBCKOT
MECTHOCTH (PA3IHYMs JIOCTOBEPHDI ),

3a601eBAEMOCTD PAKOM MOJIOYHOT JKEIE3bI 1 KO(PPHIMEH-
ThI PEIPECCHM JIOCTOBEPHO BO3POCIH B MHHCKOM 1 TOMEIILC-
KO 061acTsaX. YCKOPCHHUE TEMIIOB POCTA 3d00JICBICMOCTH
PAKOM IOPTAHH OTMEUYEHO TARAKE B BUTEOCKOM 0O/1aCcTH, 1TPaK-
THUECKH HE 3aIPA3HEHHON pa/monymyiami Jlocroseproc
yBeJIM4eHHe KOAMMHIMEHTA PEIPECCH 3300/ICBACMOCTH
PAKOM OBOAOMHON KHITTKH OTMEYEHO B BPeCTCKOM OBIacTh,
3aMETHBITT POCT 3a00JIEBAEMOCTH PAKOM TTOYKH U CTO YCKO-
perie XapakTepHo I BCeX OOmacTer besmapyci,

Takm 06pasom, JIOCTOBCPHOC MPEBLITICHHC VPOBHS M CKO-
POCTH POCTA 3300JIEBAEMOCTH, XAPAKTCPHOC TOILKO JUIs [0~
MEIBCKOM OOIACTH, OTMEYEHO B OTHOIIEHIH PDAKA AKETY/IKA,
HTPSMOF KHITKH, JIETKOTO, MOYEBOTO TY3hIPs. OJIHAKO 3TO HE
JIACT OCHOBAHMA JUIA 3AKTIOUCHHA 00 OTCYTCTBHM RIHANHA
MTBIX /103 HOHU3UPYIOHIMX H3IVYEHUI Ha TPUPOCT 3a60-
JIERAEMOCTH APYITUMH (hopMaMH pak:. Hanpumep, nsyucHue
3a60/ICBACMOCTH PAKOM TIOUYKH HA TEPPHTOPHAX C PABIIMY-
HBIMH YPOBHSMH 3arPA3HEHHS PAIHOHYKIIHIAMH HOKA3ATIO
JIOCTOBCPHVIO 3dBUCHMOCTD TIPHPOCTA 3100JCBACMOCTH OT
YPOBHS 3arpsisHenus (Tadumua 3). Takas 3aBMCHMOCTD OT-
MEYEHA B OTHOIIEHMH 3a00/1€BACMOCTH HACCIICHHS PAKOM
HKCIYIKA, JIETKOI'O M CYMMAPHO BCEMM (POPMaMH PaKa,

BaKHLIM KOMIOHEHTOM A1IN3A ABJCTCH COTIOCTARIC-
HHE 32001CBAEMOCTH PAKOM CPE/IH FTOPOACKOTO M CEITHC-
KOI'o HaceseH st KoMEeKTHBHBIC H KYMVJISTHBHBIC HHJIH-
BH/IVAJILHBIE JO3bI OOIYHCHMS CEIIBCKOTO HACCTIEH S B JIBI
Pasd BBIILE, YEM Y TOPOACKUX KUTENEH (KOJUICKTHBH A
J1o3a obnyuenud 3a 1986-1994 rr. B ABA pasa NMPCBbITTACT
TAKOBVIO, MOMYHCHHVIO TOPOJACKMUMH KUTEIsIMI [oMeb-
CKOI1 ODJIACTH — COOTBETCTBEHHO 7340 1 3656 4en3s)
(Kenurcoepr .9, 1 coasr., 19953),

TABLE 3
AVERAGE RENAL CANGER INCIDENGE RATES AMONG GOMEL REGION DISTRICTS WITH *Cs
SOIL VARIOUS CONTAMINATION DENSITY
TABNWLA 3
CPE[IHUE YPOBHM 3ABE0NEBAEMOCTY PAKOM NOYKM NO PAKOHAM FOMENBCKON OBNACTH
C PA3MU4HON CTEMNEHBI 3ATPASHEHNA N0 "¥Cs
Soil contamination density Average incidence and mean error Incidence growth, % P
1976-1985 1987-1996
1.>15 Ciskm * 1.2+0.5 48+13 300.0 <0.05
2.5-15 Ciskm™ 1.9+0.5 5.7+1.1 200.0 <0.01
3.<5 Giskm™ 2.2+08 31211 40.1 >0.05
1/2 - P>0.05 1/2 - P>0.05
1/3 - P>0.05 1/3 = P>0.05
2/3 - P>0.05 2/3 - P>0.05

52



Okeanov, Yakimovich / International Journal of Radiation Medicine 1999, 1 (1); 49-54

Ratio of cancer cases increase is noted in rural
population compared to urban residents for
some cancer sites including pancreas, larynx,
lung, thyroid, cervix uteri. The increase in ru-
ral cervix uteri cancer patients is related to a
more rapid decrease in incidence in cities due
to more active screening and cancer preven-
tion.

The regression ratio changes analysis before and
after the accident showed more manifested inci-
dence growth acceleration in rural population com-
pared to that in the urban one. Regression ratios re-
liable increase of colon, rectum larynx and lung can-
cer is present in rural residents, whereas that is not
observed in the urban population. Gastric cancer in-
cidence growth was noted in rural areas, in cities
incidence decrease after the accident became slow-
er, but no growth was noted. The incidence growth
of bone, breast, endometrium cancer in rural areas
is higher than that in cities. However, incidence
growth of urinary system tumours is higher in the
urban population (table 4).

Component incidence analysis (Dvoiryn V.V,
Aksel Ye.M,, 1990) showed that its growth among ur-
ban population before the accident was caused for
20.3% by changes in population age pattern and for
75.6% — by the disease risk, after the ChNPP accident—
for 44.5% and 47.9% respectively. In rural population
the growth of incidence before the accident was caused
by changes in age pattern for 39.7% and by the disease
risk — for49.7%, after the accident these values consti-
tuted 28 4% and 71.7% respectively, i.c. the considerable
increase in risk component is present. In rural popula-
tion increase in risk component of colon, rectum, lung,
breast, bladder, kidney and thyroid cancer was noted.

CONCLUSIONS

Average thyroid cancer incidence in all population
of the Gomel region during the period of 1987—

OrMeyeHo YBENMYEHNE COOTHOMECHHS 3a60JICBAEMOCTH
CEIbCKUX JKUTENIEH M 3a00J1€BAEMOCTH FOPOICKOTO HACE-
JIEHUs 110 PAKY NOKEIVIOYHOIN JKENE3bl, FOPTAHM, JIeT-
KOTO, HICHKH MATKH, IIUTOBHIHOM KEIC3bL. YBEInYeHHe
JLONH CENBCKMX JKUTECIBHULL CPEIH 3a00JIEBITHX PAKOM
HIEHKH MATKH OBYIOBIEHO BOJICC OBICTPBIMH TEMITAMH
CHHZKCHHS 3200JICBAEMOCTH B I'OPOJIAX 34 CHET BOJICC aK-
THUBHOI'O MPOBEICHHA CKPUHUHIA M MTPOMPHAAKTHKN PAKa.

AHLIN3 U3MCHCHMS KO(P(PULIMEHTOB PEIPECCHA IO H TOCIC
ABAPHH [OKA3AI, UTO B CEIILCKOM MCCTHOCTH VCKOPEHHE TEM-
OB POCTA 3200/1EBAEMOCTH OOJICC BBIPAZKCHO, YEM CPE/IN 10-
POACKUX JKUTEICH. Y CEILCKHX SKNTEIICT JIOCTOBCPHO YBEIH-
YHITHCH KO(PHIHMCHTBE PErPECCHM 3100JICBIEMOCTH PAKOM
OBOOYHOI 1 MPAMOIT KMIIIKH, TOPTAHM, JIEIKOLO, B TO BPEMSI
KAK V TOPOJICKHX JKUTEICH 3TOTr0O He Habmoaactcs. B cenne-
KOM MECTHOCTH OTMEUYEH POCT 3100JICBACMOCTH PAKOM KE-
JYJIKA, B TOPOJIAX CHMZKEHHE 3200/ICBACMOCTH 11OCIIE ABAPHH
FAME/UTHIIOCH, HO POCTI €€ HE OTMEYCHO. B Cembekorn MecTiio-
CTH BBIIIE, YEM B TOPO/IE, POCT 3100JICBACMOCTH OIYXOJISIMH
KOCTEF, PAKOM MOJIOUHOM KCIIE3LL, 31 IOMCTPHSL BMecte crem
MPUPOCT 3a00CEACMOCTH ONYXOJIHMH MOYCBBIBO/SILCIT CH-
CTCMBI BBITIC CPCAN TOPOJICKHUX KUTENE (T ).

KOMIOHEHTHBIN aHanun3 3adonesacmocti (JIsorpun B.B.,
Axcenn EM., 1990) nokasan, 4To €e npupocT cpein
FOPOJICKMX JKHTENET 10 aBAPHM OblI OOVCI0BIEH HA
20,3% H3MEHEHHUAMH BO3PACTHON CTPYKTYPLI HACEE-
HUSE 1T HA 75,0% YBEIHYEHHEM PHCKI 3200JICBAHMS; 110C-
JIC ABAPHH — COOTBETCTBEHHO 44,5 1 47,9%; cpein cebe-
KHX JKHUTEJICH JI0 aBapuu — 39,7 1 49.7%, nocie agapum —
28,4 n 71,7%, T.€. IPOU3ONUIO 3HAYHTEILHOE YBCIHYC-
HHC KOMITOHCHTBI PUCKA 3a00/eBas. CPe/iH CClIbCKHX
JKHTENEN OTMCUCHO VBEIIYCHHE KOMITOHECHTL PHCK: 34-
BONEBAHHST PAKOM OO00YHON U [IPAMOIT KHITKIH, JICTKO-
'O, MOJIOMHOTI JKCJIC3bI, MOUCBOTO ITY3bIPSL, [TOYKH, [H-
TOBH/IHOT HKEJEIbI,

BbIBO/IbI

Cpe/iist 3a00JERIEMOCTD PAKOM ITHTOBHIHOL JKeJIe3h] JUIH
BCETO HaceneHms [oMenbekon oonacti 3a 1987— 1996 1 co-

TABLE 4
ANALYSIS OF REGRESSION RATIO CHANGES BASED UPON STANDARDISED INCIDENCE VALUES DYNAMICS
AMONG URBAN AND RURAL POPULATION OF GOMEL REGION
TABJMLA 4
AHATINZ N3MEHEHWH BENNYWHBI KOIOOULWEHTOB PETPECCHMIW HA OCHOBE INHAMWKW CTAHDAPTUZ0BAHHLIX
MOKA3ATENEWN 3ABONEBAEMOCTW TOPOACKOr0 W CENLCKOrO HACENEHWS TOMENLCKOWN OBNACTM
Regression ratios
ICD-8 Site City Country
1976-1985 1987-1996 P 1976-1985 1987-1996 P

151 Stomach -0.93 -0.10 <0.001 -0.37 013 <0.01
153 Colon 0.22 0.30 >0.05 0.1 0.21 <0.05
154 Rectum 0.33 017 >0.05 -0.01 0.41 <0.001
157 Pancreas 0.20 -0.07 <0.01 0.21 0.20 >0.05
161 Larynx -0.01 -0.12 <0.01 0.14 0.37 <0.001
162 Lung 0.66 0.81 »0.05 0.42 1.69 <0.001
170 Bones -0.06 0.05 <0.001 -0.03 0.10 <0.001
174 Breast 0.44 0.99 <0.01 0.16 0.88 <0.001
180 Cervix uteri -0.03 -0.56 >0.05 0.27 -0.04 >0.05
182 Corpus uteri 0.27 0.46 >0.05 0.21 0.72 <0.05
183 Ovaries 0.26 0.10 >0.05 0.25 0.31 >0.05
188 Bladder 0.01 0.35 <0.01 0.01 0.11 <0.05
189 Kidney 012 0.46 <0.001 0.05 0.12 >0.05
193 Thyroid -0.02 0.88 <0.001 0.08 0.94 <0.001
140-208 All sites 2.63 5.51 <0.001 218 6.67 <0.001
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1996 was 5.8 per 100,000 persons and in rural po-
pulation — 8.5 per 100,000 population compared
to 2.7 in urban and 3.5 in rural population of the
Minsk region. Statistically significant incidence
growth of lung, stomach, rectum, bladder cancer
in the Gomel region population compared to all
-other regions of Belarus is noted. These differen-
ces are more manifest in the rural population that
was exposed to higher radiation exposure doses.
Component incidence analysis revealed the in-
crease in the risk component of colon, rectum,
lung, breast, bladder, kidney, thyroid cancer among
rural population.

The study results of cancer incidence in areas with
different contamination levels indicated significant
dependence presence of incidence growth on con-
tamination density level. This dependence is noted
concerning the incidence of stomach, lung, kidney
and all the cancers in total.
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