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PHUCKA HA 3ABOJIEBAEMOCTDb PAKOM XEJIYIKA Y PABOTHUKOB

O “MAfAK”
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Influence of Radiation and Non-radiation Factors in Stomach
Cancer Incidence among Mayak PA Workers

PED®EPAT

Llenb: CpaBHUTEbHAST KOJIMYECTBEHHAs! OIIEHKA BIUSHUS pa-
MUALIMOHHBIX ¥ HepaluallMOHHBIX (haKTOPOB pHrcKa Ha 3aboseBae-
MOCTb pakoM xenyaka (P2XK) y paboTHUKOB MpOU3BOICTBEHHOI'O 00b-
eauHeHus “Mask” (ITO “Masik™).

Marepuan u Metonsl: [IpoBeneHO peTpOCTIEKTUBHOE UCCIIeN0BA-
HME METOIOM “cilydail—KOHTpOJIb” cpenu nepconHana 1O “Mask”,
TOIBEPITIEroCs MPOJOHTUPOBAHHOMY OOIIleMy BHEITHEMY TaMMa-
00JIydeHHIO B CyMMapHbIX 103ax oT 0 10 8,46 Ip, a Takke BHYTpeHHE-
MY alTbha-06TyYeHNIO 3a CYET HHKOPMOpALH 237 Pu ¢ aKTHBHOCTBIO B
nuanasose ot 0 10 39,6 kbk. OcHoBHas rpymnna BKiovaia 196 pa6ot-
HukoB [10 “Masik”, y kotopbix B iepuoj ¢ 1956 o 1997 rr. 6bi1 ycra-
HOBJIEH Mopdoornyecku BepudumposanHslil narao3 PXK, a Taxke
VIMEJTMCh CBEICHUS O M03aX PAIMAIlIOHHOTO BO3IEUCTBUS, TIepeHe-
CEHHBIX 3a00JICBAHUSIX TTUIIIEBAPUTETHHON CUCTEMBI, KYPEHUW U YTIO-
TpebsieHnn ajkorosisi. KOHTpoJIbHYIO TpyIiny coctaBwin 392 paboTt-
Huka [TO “Masik”, He 3a00JieBLIME 3]I0KAYECTBEHHBIMU HOBOOOPA30-
BaHUSIMU. JL7151 OLIEHKM BeJIMYMHBI pYCKa HA OCHOBE MHOTO(AaKTOPHOI
YCJIOBHOM JIOTUCTUYECKOI PETPECCUU PACCUUTHIBATIOCH aKyCTUPO-
BaHHOE oTHomeHKe mancos (OLL, ;) n ero 95 %-blii TOBEPUTETBHEIIT
unrepsai (AN 95 %). Beraucsiicst Takke aTpuOyTUBHBIN prckK (AP),
CBUJICTETbCTBYIOIIMIT O KOJMYECTBE JOTOTHUTELHBIX CITyYaeB 3a00-
JieBaHMsI, 00YCIOBJICHHBIX BIMSIHUEM UCCieayeMoro dhakropa.

Pesynbratbl: OGHapyXeHO TOCTOBEpHOE yBeauueHue pucka PXK y
pabOTHUKOB, MOABEPILIMXCS MPOJIOHIMPOBAHHOMY OOIIIEMY BHELTHEMY
raMMa-o0JTydeHHIO B CyMMapHBIX Jo3ax cBbiie 3,0 Ip mpur Ol 2,63
(AN 95 %: 1,33—5,18). BosneiicTBrieM 3TOTO OOJIYYEHYSI MOTJIO OBITH 00-
YCITOBJICHO 5 % citydaeB Oryxoseil. Bimstaust nakopriopawmn 2Pu Ha
3a0oseBaeMocTh P2K He BbisiBiieHo. Haubonee Bbicokuit puck P2K Obu1
OTMeYeH Y pabOTHHUKOB, CTPaAaBLIMX XPOHUYECKUMU TACTPUTAMU C CEK-
peTopHoii HenocTatouHocThio — OLLL,; 4,90 (1IN 95 %: 3,16—7,63) 1 s13-
BeHHOI Gome3Hbio kenyaka — O, 3,18 (AW 95 %: 1,48—6,90), ¢ Ha-
JIMYUEM ITHX 3200JIeBaHUIT MOTJIO OBITh CBSI3aHO OKOJIO 24 % HOBOOOpA-
30BaHUI Xenyaka. BiusiHue monumosa Ha 3a6071eBaeMOCTb PAKOM 3Ke-
JIy[IKa He TOCTUTAJIO YPOBHsI CTaTUCTUYECKOM 3Haunumoctu — Ol 4,35
(AN 95 %: 0,72—25,0), p=0,12. KypeHre T0CTOBEPHO YBEIUIMBAIIO BE-
POSITHOCTb pa3BUTHS paka xkenyaka — OLLL,; 2,10 (AN 95 %: 1,42-3,12)
1 MoIJI0 BbI3BaTh 0K0JI0 20 % ciyuaeB omyxosneit. Puck P2K Gbut noBbI-
IIEH y JINII, 370ynoTpebnsmomux ankoronem — Ol 1,64 (AU 95 %:
1,06—2,53), BKutan aToro ¢akropa B 3a0oneBaeMocTs P2K cocraBun 9 %.

BuiBonbl: [ToBbIlIeHHBIN prcK 3a001eBaeMocT P2K ooHapyxeH
y paboTHukoB 1O “Masik”, moaBepruimxcsi NpoJOHTMPOBAHHOMY
o011eMy BHEIIHEMY raMMa-o0JIydeHHI0 B CyMMapHO# /103¢ CBBILLIE
3,0 I'p, HO OCHOBHOI BKJ1aJ B BOSHUKHOBEHUE HOBOOOPA30BaHMUIA Ke-
JIyIIKa BHOCWJIM HepaauallMoHHble (PaKTOPbI: XpOHUIECKNE TaCTPUTHI
C CEeKPETOPHOI HEOCTATOUHOCTBIO, sI3BEHHAsT O0JIE3HD XKelyiKa, Ky-
peHwue, 3710yMoTpedieHUE aIKOTOJIEM.

KimoueBbie ciioBa: pak scesydka, eamma-ooayuenue, nAYMOHUL-
239, eacmpum, s36eHHas 601e3Hb, KypeHue, anK020ab

ABSTRACT

Purpose: Comparative quantitative estimation of the effects of ra-
diation and non-radiation risk factors on stomach cancer morbidity
among Mayak Production Association workers (Mayak PA).

Material and methods: Retrospective case—control study among
Mayak workers exposed to prolonged whole body external gamma radi-
ation with the cumulative doses of 0—8.46 Gy, and also internal alpha
exposure due to 2*?Pu incorporation in activity range of 0—39.60 kBq
was conducted. Main group included 196 Mayak workers, who had
morphologically verified diagnosis of stomach cancer in 1956—1997.
Control group consisted of 392 Mayak workers, who had not malignant
neoplasm in stomach. Information about doses of radiation exposure,
past diseases of the digestive system, smoking status, and alcohol con-
sumption was available for all workers, who were included in case and
control group. We calculated adjusted odds ratio (OR,q) with 95 %
confidence intervals (95 % CI) using multifactorial conditional logistic
regression. Attributive risk (AR) was also estimated. It certifies to the
number of additional cases of disease determined by the influence of
the examined factor.

Results: We have found a significant risk increase of stomach can-
cer among workers exposed to prolonged total external gamma radia-
tion of the cumulative dose of >3.0 Gy — OR,4 of 2.63 (1.33-5.18);

5 % of tumor cases can be explained by its influence. Effect of 2?Pu in
stomach cancer morbidity was not detected. The highest risk of stom-
ach cancer was among workers, who had chronic hyposecretory gastri-
tis — OR,q 0f 4.90 (95 % CI: 3.16—7.63) and ulcer of stomach — OR 4
of 3.18 (95 % CI: 1.48—6.90), about 24 % of stomach neoplasms could
be related to these diseases. Effect of polyposis on stomach cancer mor-
bidity did not reach the level of statistical significance — OR,4 of 4.35
(95 % CI. 0.72 — 25.0), p=0.12. Smoking significantly increased the
chance of development of stomach cancer — OR,q4 of 2.10 (95 % CI:
1.42—3.12) and could be the reason for 20 % of tumors. Risk of stom-
ach cancer was increased among persons who had excess drinking
habits — OR,4 of 1.64 (95 % CI: 1.06 — 2.53), the contribution of this
factor in the development of stomach cancer composed 9 %.

Conclusion: Increased risk of stomach cancer morbidity was ob-
served among Mayak workers exposed to prolonged whole body exter-
nal gamma exposure with cumulative dose >3.0 Gy, but the main con-
tribution in the development of stomach neoplasms was made by non-
radiation factors: chronic gastritis with secretory insufficiency, ulcer of
stomach, smoking, and excess drinking habits.

Keywords: stomach cancer, gamma irradiation, plutonium-239, gas-
tritis, stomach ulcer, smoking, alcohol




