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Abstract

During the 1 International Conference “Mental Health Consequences of the Chernobyl Disaster: Current State
and Future Prospects” (Kyiv, 1995) and also during the International Conference “One decade after Chernobyl:
Summing-up the Consequences of the Accident” (Vienna: IAEA, 1996), the data regarding the delayed health
consequences were mainly related to thyroid cancer, hereditary disorders, general morbidity, mortality and psy-
chological disturbances. Contrary to expectations, the incidences of leukemia and soft tissue tumors were simi-
lar to the spontaneous incidence before the accident. The expected delayed effects, however, among the acci-
dent survivors, liquidators and populations resident in contaminated areas would show higher incidence prob-
ability to leukemia. These population groups have been continuously exposed to low level radiation both
externally and internally. Application of the new International Commission for Radiological Protection concept
of radiation-induced detriment, and the nominal probability coefficient for cancer and hereditary effects for
both workers and populations are used as the rationale to calculate the incidence probability of occurrence of

delayed health effects of the Chernobyl accident.
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INTRODUCTION

The population groups exposed following the
Chernobyl accident can be divided into the follow-
ing four categories: reactor staff and firemen, work-
ers who participated in the post-accident recovery
operations (known as liquidators), residents evacu-
ated from Pripyat and the 30-km exclusion zone
and inhabitants of contaminated areas in Belarus,
the Russian Federation and Ukraine.

CONCEPT OF DETRIMENT

To measure the total harm eventually experienced
by an exposed group and its descendants as a re-
sult of radiation exposure, the International Com-
mission for Radiological Protection (ICRP) Pub-
lication 60 recommended a multiplicative risk
projection model and adopted an aggregate rep-
resentation of detriment which includes four
components which are, the probability of attribu-
table fatal-cancer, the weighed probability of at-
tributable non-fatal cancer, the weighted proba-
bility of severe hereditary effects and the length
of life lost if the harm occurs.

This model is a convenient description of the man-
ner in which the probability of an attributable can-

BBEJEHHUE

IMocrpagasime BCaeCTBUE YepHOOBLILCKOM KATACTPO-
(bBI MOTYT OBITH PACHPE/ICICHBI HA YETHIPE KATETOPHUU:
IIEPCOHAJI SHEPIOOIOKA 1 ITOKAPHBIC; JIULIA, IPUHUMAB-
K€ YIACTUE B BOCCTAHOBUTEIBHBIX PA60TAX ITOCIIE aBa-
pyM, — JIMKBUAATOPDL, HACEJIECHUE, IBAKYHPOBAHHOE U3
. ITpurars 1 30-KWIOMETPOBON 30HBI OTYYKACHMS; KU~
TEIU PAAHOAKTHBHO 3aI PASHEHHDBIX PaliOHOB benapycy,
Poccuiickoi Pepepauyiu U YKPauHbL

KOHIIEIIIHUA VIIIEPBA

g onpeseienns OOIEro yXyAImeHus COCTOSHUA 3/10-
POBbSI KOHKPETHOM I'DYIIIIBI HACETIEHMS U €I'O IIOTOMKOB
BCJIC/ICTBHC BO3/JCHUCTBUA MOHUSUPYIOMIMX HU3JTydCHUI
MeXayHapOJHOM KOMHUCCHUU IO PAHMOJIOTIMYCCKOM 3a-
mure (MKP3), ITyGukarius 60, pPEKOMEHIOBAHA MOJZICITb
MIPOrHO32 MYJIBTUIUIMKATUBHOI'O PUCKA U IPHUHSATO CyM-
MAapHOE BBIPAKEHHUE YIIEPOA, BKIIOUYAIONIEE YETBIPE KOM-
MOHEHTA, 4 UMEHHO: BEPOATHOCTb ATPUOYTHUBHBIX (Pa-
TAJIbHBIX (POPM PAKa, B3BEIMIEHHAS BEPOATHOCTD aATPHU-
OyTHUBHBIX HE(ATAIBHBIX (POPM paKa, B3BEIIECHHASA
BEPOATHOCTD TSKEJIBIX HACJIEICTBEHHBIX 3(P(PEKTOB U
BEJINYMHA YMEHBIIECHUA ITPOJOJLKHUTEIBHOCTH JKU3HHU.

JaHHAs MOJIENb WUTIOCTPUPYET, KAKUM OOPA30M BAPbH-
PYET BO BDEMEHHU BEPOSITHOCTD PA3BUTHS ATPUOYTUBHO-
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cer varies with time. The distribution of the aggre-
gate detriment among organs and tissues is assessed
by considering the probability of fatal-cancer in
each tissue or organ, multiplying by an appropriate
factor for non-fatal cancer which is determined by
the lethality factor for that cancer, adding the proba-
bility of severe hereditary effects and adjusting the
probability, severity and time expression of the
harm.

The distribution of aggregate detriment among or-
gans is represented after appropriate rounding by
the tissue weighting factor.

NOMINAL PROBABILITY
COEFFICIENTS FOR STOCHASTIC
EFFECTS

The average value for several calculations us-
ing the multiplicative risk projection model
was taken as 10¢10-2Sv~'. This value is issued
as the nominal risk for acute high dose exposure.
Applying the dose and dose rate effectiveness
factor (DDREF) of 2 adopted by the ICRP for the
probability of induced-fatal cancer in a popula-
tion of all ages at low dose and low dose rate ex-
posures, yields a nominal value of 5¢10-2¢Sv-1
For a working group of age from 20 to 65 years
another value 4¢10-2«Sv-! was obtained
(table 1).

ro paka. OLIEHKY paCIpefesIeHUs CYMMAPHOIO yiepoa
OCYIIECTBJIAIOT IyTEM Y4€Td BEPOATHOCTU PA3BUTHA (Pa-
TAJIBHBIX (POPM PAKA B PA3JIMYHBIX TKAHAX WIN OPIaHAX,
YMHOKEHUS €€ HA BEJIMYUHY COOTBETCTBYIOIIETO (PAKTO-
pa 1A HeMATAILHBIX (POPM paKa, OIPEIESIAEMOIO KaK
(PaKTOP JIETAIBHOCTH LIS JAHHOM HO30JIOTUH, U IIPHUOAB-
JICHUS BEPOATHOCTU PAZBUTHS TsKCJIBIX HACIEACTBCH-
HBIX 3(PPEKTOB, YUUTBIBACTCA TAKKE BEPOATHOCTD, TS-
2KECTDb U BpEMS IIPOSIBIICHUS yIepoad.

Pacnpenenenue CcyMMapHOro ymepoa Cpeyu OpraHoOB
ONIPEAENACTCA C y4€TOM B3BEIIUBAIOIIETO KO3(MMOHUICH-
TA TKAHMU.

HOMMWHAJIBHBIE KODPOUITUEHTDI
BEPOATHOCTHU JJIA CTOXACTHYECKHX
DDDEKTOB

B psaze pacyeToB C UCHONIB30BAHUEM MOZEIH IPOrHO3a
MYJIBTUIUTMKATHBHOI'O PUCKA CPEAHEE 3HAYEHUE IPHUHU-
MaIi paBHBIM 1010723871 DTy BEJIMUYUHY UCIIOJIB3YIOT
KaK HOMMHAJIBHOC 3HAYCHHE PHCKA ITIPU OCTPOM OOJTydE-
HUM B 60JIBIINX J103aX. [ IpuMeHeH1e KO3 (OHUITIEHTA BII1-
SIHWSI MOITHOCTH /10361 (DDREF), paBHOIO 2, IPHUHATOI'O
MKP3 11 BEPOATHOCTU UHAYLIMPOBAHHBIX (PATAIBHBIX
(hOopM paxa CpeI HACEEHUS BCEX BO3PACTOB IIPU MAJIBIX
JI03aX 1 HU3KUX MOIITHOCTSX IO3BL, TTIO3BOJIACT OIIPEACIUTD
HOMUHAJIBHOE 3HAYEHUE PUCKA — 5° 1072381 151 Hace-
JIEHUSI TPYZIOCIIOCOGHOT'O Bo3pacTa (20—65 yiet) Gl ro-
JIyd€eHA MHAs BeTUIUHA — 4 ¢ 1072¢3B~! (Tabmuma 1).

TABLE 1
NOMINAL PROBABILITY COEFFICIENTS FOR STOCHASTIC EFFECTS DETRIMENT, #1072y
TABJIULA 1
HOMUHAITBHBIE KO3OOULVIEHTBI BEPOATHOCTY [N CTOXACTUYECKUX 3DDEKTOB (VLLEPEA COCTOSHNIO 3[10POBbS), +102eSy™!
Exposed population Fatal cancer Non-fatal cancer Severe hereditary effects Total
Adult workers 4 0.8 0.8 5.6
Whole population 5 1 1.3 7.3
NOMINAL PROBABILITY COEFFICIENTS FOR THE THYROID
HOMUWHANBHBIE KO3OOULIVEHTHI BEPOATHOCTI N1 MATOMOT AN LLMTOBWAHOM YXXENE3bI
Probability of fatal cancer (¢102eSv™) Aggregate detriment (e102eSv7)
Whole population Workers Whole population Workers
0.08 0.06 0.15 0.12

Note. Reference: ICRP Publication 60 (1990).
Mpumeyarue. Mpusepeto no: My6mmkauns 60 MKP3 (1990).

METHODOLOGY AND ESTIMATION
OF DETRIMENT

Estimation of detriment was carried out using the
estimated exposure doses for each exposed catego-
ry and applying to these doses the nominal proba-
bility coefficients for stochastic effects and for the
thyroid, recommended by the ICRP Publication 60.
The estimated exposure doses for each exposed
population were extracted from the Proceedings of
the 1% International Conference “Mental Health
Consequences of the Chernobyl Disaster: Current
State and Future Prospects” (Kyiv, 1995) and the
International Conference “One decade after Cher-
nobyl: Summing up the Consequences of the Acci-
dent” (Vienna: IAEA, 1996) and the International
Atomic Energy Agency (IAEA) Bulletin (1996). The

METOIOJIOTUA UCCIIENOBAHUI 1
OITEHKA YIITEPBA COCTOSHHIO 310POBbA

O1LeHKy BEIMYUHBI yIIep6a COCTOSTHUIO 3J0POBbS OCYIIIE-
CTBJISUIM C UCTIOJIb30BAHUEM PE3YJIBTATOB OLIEHOK BEJIH-
YMH JJO3 OOJIy4EHUS JUIA KAKION U3 KATETOPUH ITOCTPA-
JIABIINX X1 HOMHUHAJIbHBIX KO(PPHUIITMEHTOB BEPOSTHOC-
TH JUIS1 CTOXACTUYECKUX 3(PPEKTOB U NTATOJIOIUH HIUTO-
BU/THOW KEJIE3bI, PEKOMEH/IOBAHHBIX [Tyonukarmert 60
MKP3. BeJIn4rHEBI 103 O6JIy4EHMA TTOCTPAIABITNX KAKION
I'PYNIIbI OBUIM B3ATBI U3 MATEPUAIOB 1-11 MexXmyHnapo/-
HOM KOH(DEPEHITNU “AKTyaIbHbIC 1 IPOTHO3UPYEMbIC Ha-
PYLIEHMSA ICUXUYECKOT'O 37I0POBbs ITOCJIE AIEPHOM KaTa-
crpodst B HepHoosuie” (Kues, 1995), MexXaqyHapOHOM
KoH(pepeHiuu “/lecarunerre nocuae YepHOObUIS: TTO/BE-
JICHUC UTOTOB IOC/ICACTBIN aBapun” (Bena, 1996) 1 Broj-
serenst MATATD (1996). Ha OCHOBaHUY I'DAHUYHBIX 3HA-
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doses were recorded with an upper and a lower va-
lue and consequently the detriment is calculated
with an upper and lower value.

The total value resulting from the calculations of
detriment using the nominal probability coeffi-
cients for workers or for populations indicates the
incidence probability of delayed stochastic effects
in that particular group.

REACTOR STAFF AND FIREMEN

A total of 400 persons were acutely exposed to sub-
stantial doses from external y- and B-radiation and
from inhalation of radioactive particles. They were
hospitalized for observation and triage. From these
only 237 were suffering from acute radiation sick-
ness and 134 were verified to the diagnosis (108 in
Moscow and 26 in Kyiv). The remaining 103 cases
did not require special medical care and were placed
in regional hospitals. 21 persons had received do-
ses from 6 to 16 Gy, 20 of them died and 7 persons
also died in the group that received doses from 4 to
6 Gy (tables 2, 3).

YEHHH BEJIMYUHBI JJO3bI OOJTYUYCHUS ObLIN IIOJTY4YEHBI I'DA-
HHUYHBIC [TOKA32TEJIN BEJIMYNHBI YIIEP6a COCTOSIHHUIO 3/10-
POBBSL.

Koneunoe 3HageHue, MoIydeHHOE BXOJIE PACIETOB yIepoa ¢
MUCTIONBb30BAHUEM HOMHUHAIBHBIX KO3(D(PUITUEHTOB BEPOAT-
HOCTH IS IMKBUJATOPOB 1 HACCJICHYIS, TIPE/ICTABIIICT COOOM
BEPOSTHOCTD YaCTOThI BO3HUKHOBCHUS OT/IAJIEHHBIX CTOXA-
CTHUYECKMX A(D(PEKTOB B KOHKPETHOM I'PYIITIE [IOCTPA/IABIIHX.

ITEPCOHAJI DHEPTI'OBJ/IOKA M ITOKAPHBIE

OCTpOMY BO3CHCTBUIO 3HAUUTEIBHbBIX JJO3 BHEIITHETO Y-
U 3-06JIy4eHHUs, A TAKKE BHYTPEHHETO OOJTyICHUS BCIIET-
CTBHE UHTAIAIIMOHHOIO TIOCTYIUIEHUS PAJUOAKTUBHBIX
vactull nogseprinck 400 yenosek. Bce OHM ObUIH rOCIIU-
TATU3UPOBAHBI JIJ1s1 HAOMIOAEHMSL. TOJIBKO Y 237 U3 HUX JIU-
ArHOCTUPOBAJIA OCTPYIO JIYUEBYIO OOJIE3Hb, HO JUATHO3
BepudurmpoBan y 134 (y 108 — 8 Mockse u 26 — B Ku-
eBe); 103 mocTpaaBmyM CIIEITUAIU3UPOBAHHAA ME/IU-
[JUHCKAs IIOMOIIb HE TPEOOBAIACh U OHU OBUIM IIEPEBE-
JICHBI B PETMOHAJIbHBIC KIIMHUKU. 13 21 4eioBeKa, omy-
YHBITIETO JTO3bI OT 6 710 16 T'p, 20 ymepiu. B rpyrime yiuii,
IIOJIYIUBINNX JIO3Y OT 4 10 6 I'p, ymepiut 7 (TabIuIs! 2, 3).

TABLE 2
ESTIMATED DOSES AND DETRIMENT CALCULATION (+1072) FOR STOCHASTIC EFFECTS RESULTING
FROM WHOLE BODY EXTERNAL IRRADIATION
TABJINLIA 2
[03bl OBJTYYEHUS 11 PACHET BEAMYMHbI YLLEPBA COCTOSAHINIO 300POBbSA (+1072) N1 CTOXACTUYECKUX SODEKTOB
BCNEOCTBWE OBLLEO BHELIHEO OBYYEHNA
Number of persons Estimated doses (Gy) Fatal cancer Non-fatal cancer Hereditary effects Total
103 >1 >4 >0.8 >0.8 >5.6
37 1-2 4-8 0.8-16 0.8-16 5.6-11.2
55* 24 8-16 1.6-3.2 1.6-3.2 11.2-22.4
21** 4-6 16-24 3.2-48 3.2-48 22.4-33.6
Note. * — one person died; ** — 7 persons died. Dose reference: UNSCEAR (1988).
Mpumeyarue. * — ymep 1; ** — ymepnu 7. Bennuuubl 103 npusegeHbl no: HKAAP O0H (1988).
TABLE 3
ESTIMATED DOSES AND DETRIMENT CALCULATION (+10%) FOR THE THYROID DOSE DUE TO INHALATION
TABJINLA 3

[03bl OB/TYHEHA 1 PACHET BEJIN4UHBI YLLEPBA COCTOAHNIO 3[JOPOBBA (+1 0%
BCMEACTBWE OBJTYHEHUA LLNTOBUAHOW XENE3bI MPW UHFAMALMOHHOM NOCTYMNEHWI PAQVNOAKTIBHbBIX BELLECTB

Number of persons Estimated dose (Sv) Fatal cancer Aggregate detriment
137 1.5 0.09 0.15
5 11 066 1.32
Note. Dose reference: UNSCEAR (1988).
TMpumeyarne. Bennannbl o3 npusefeHsl no: HKLAP O0H (1988).
LIQUIDATORS JIUKBHUIATOPBI

These are workers who were involved in
post-accident recovery operations, decon-
tamination, transport, first aid, construction
workers, military servicemen and others.
They were working at the destroyed reactor
or within the 30-km zone. The total number
of these ligidators was estimated to be
600,000 to 800,000 during 1986-1990. For
the calculation of detriment these will be
considered as workers.

K kaTeropmu JUKBHJATOPOB OTHOCSIT JIULL, IPUHUMABIINX
Y44CTHE B BOCCTAHOBUTEJIbHBIX PA60TAX IIOCIIE ABAPUH,
MCpOHpI/IHTI/IHX II0 JCKOHTAaMHHAIIMH, B TpaHCHOpTHpOB-
K€, OKA3aHWHN HOCTpa,Z[aBH_II/IM HCpBOI7I ITOMOIIIN 11 l'Ip. Bce
OHH y4aCTBOBAIM B PA6OTAX HA PA3PYIICHHOM PEAKTOPE
WIM K€ BTIPE/ieax 30-KMIOMETPOBOM 30HbL OOITIEE KOJU-
YECTBO JTUKBUAATOPOB B 1986—1990 IT. COCTABUIIO OT
600 000 10 800 000 yenoBek. [Ipu pacyeTax BETUUUHbBI
yIep6a COCTOSIHHIO 37I0POBbSI JIAHHYIO I'PYIIITY PACCMATPU-
BAIOT B IICJIOM KaK PA60TAIOMMX B 30-KHJIOMETPOBOM 30HE.
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Soon after the accident the All-Union Dose Registry
(AUDR) was set up by the Soviet Government in 1986
to record medical and dosimetric data on popula-
tion groups most exposed. In 1991 the AUDR con-
tained data on 659,292 persons. Starting from 1992
the National Registers of Belarus, the Russian Federa-
tion and Ukraine replaced the AUDR (table 4).

[Mocne aBapuu B 1986 1. COBETCKOE MPABUTEIBCTBO Y-
peanno BcecorosHbIl JO3UMETPUYECKUN peructp (BP)
JUIA ydeTa MEJUIIMHCKUX U JO3UMETPUYECKHX JJAHHBIX O
HanOOJIEE TSDKEJIO IIOCTPAJABIINX I'PYIIITAX HACEICHUA. B
1991 1. BAIP conepsxas gaHHbie 0 659 292 murax. C 1992 1.
B/IP 3amenmin HargnoHaibHbIE perucTpbl benapycu, Poc-
curickor deiepaiivi ¥ YKpauHsbl (Tabauiia 4).

TABLE 4
ESTIMATED DOSES AND DETRIMENT CALCULATION (#10-2) FOR STOCHASTIC EFFECTS FROM DOSES RECEIVED BY THE LIQUIDATORS
TABJIULA 4
[03bl OBJTYYEHNS 11 PACHET BEMMYMHbI YLLEPEA COCTOSIHIIO 300POBbSA (+102) N1 CTOXACTUMECKUX SODEKTOB
BCNEACTBWE OBJIYYEHWS Y NKBNOATOPOB
Year Estimated dose (mSv) Fatal cancer Non-fatal cancer Hereditary effects Total
1936 150-250 0.6-1.0 0.12-0.2 0.12-0.2 0.48-1.4
1987 130 0.52 0.104 0.104 0.728
1938 30 0.12 0.024 0.024 0.168
1989 15 0.06 0.012 0.012 0.084

Note. Dose reference: AUDR (1991).
lpumeyarue. Bemnuntbl 03 npusedeHsl no: BAP (1991).

EVACUEES FROM PRIPYAT
AND 30-km ZONE

Prior to evacuation these people were exposed to
external y-irradiation from'%2Te, 1321, 134137Cs 193Ru,
140Ba, 9L, present in the cloud and deposited on
ground. The relative contribution to the internal
irradiation from inhalation and ingestion from
iodine was present resulting in thyroid doses and
subsequently from ¥*137Cs and to some extent
from °°Sr. Most people received an average dose
of 15 to 25 mSv. 10% received more than 50 mSv
and 5% received an average dose of 100—300 mSv
(tables 5, 6).

INHABITANTS OF CONTAMINATED
AREAS

These people were exposed to external irradiation
from deposited radionuclides and internal expo-
sure by radionuclide incorporation into the body
from contaminated food. The Institute of Biophy-
sics in Moscow studied the distribution of external
and total whole body doses during the four years
(1986-1989) to inhabitants of contaminated
areas ('¥7Cs deposition density over 550 kBqem~2)
(table 7). The average 4-years total effective dose
was 35 mSv.

HACEJIEHMUME, D BAKYUPOBAHHOE 3
r. IPUIIATH U 30-KIWIOMETPOBOY 30HBI

B nepuoj, NpeIecTBOBABIINI 3BAKYaIIUH, HACCICHHE
JIAHHOM KaTETOPHU OJIBEPITIOCH BHEITHEMY Y-OOTyYCHUIO
132Te, 1321 134137Csg, 103Ry, 11°Ba, 1°La, UMEIOIIHUMMCS B ATMOC-
(PEPHBIX BEIOPOCAX 1 BBITAICHUAX HA ITOYBY. BHYTpeHHEE
O6JIy4EHHE ITPOUCKXOAWIIO 34 CUET UHTAIALIMOHHOTI'O U ITe-
POPaNBHOrO NOCTYIUIEHUS PAAUOAKTUBHOTIO 11012 (pop-
MHPYSI IO3bI OOJIyYEHUS U TOBU/IHOM JKEJIE3bI), 4 B 1AJIb-
HenmeM — 3a cuer 4137Cs 1, B HEKOTOpou mepe, — 2°Sr.
CpenHue J03bl OOMYYEHUS y OOIBIIEN YACTH 9TOI'O HACE-
JIEHUS COCTABWIM OT 15 710 25 M3B,y 10% — cBblie 50 M3B,
y 5% — 100—300 M3B (Tabnuiisl 5, 6).

JKUTEIU PAAMOAKTHUBHO
3ATPA3HEHHBIX TEPPUTOPUI

Hacenenue JaHHOM KaTEIOPUU ITOABEPITIOCH BHCIITHEMY
OOJIy4EHUIO BBIIABIINMHU PAAUOHYKIN/IAMH U BHYTPEH-
HEMY 34 C4E€T HHKOPIIOPUPOBAHBIX PAJUOHYKINU/IOB, TIO-
CTYIIUBIINX SHTCPAIbHO. B THCTHTYTE Grodusznku (Moc-
KB2) U3YYWIU PACIPEAEIIEHHUE BEJTMYUH JI03 BHEITHETO U
KOMOHHUPOBAHHOTO OOIyUCHHST HA TPOTSDKEHNU 1986—
1989 r1. cpeau xKuTENENA 3ATIPASHEHHBIX PETMOHOB (IUIOT-
HOCTB 3aTPA3HEHMA ITOUBHI 1¥'Cs 6osee 550 KBk e M) (Ta6-
amna 7). B cpennem apperTuBHas 1032 32 4 1014 COCTA-
BUJIA 35 M3B.

TABLE 5
ESTIMATED DOSES AND DETRIMENT CALCULATION (+10°2) FOR STOCHASTIC EFFECTS DUE TO DOSES RECEIVED
BY EVACUEES FROM PRIPYAT AND THE 30-km ZONE
TABJIULA 5
003bl OBNYYEHWS 11 PACHET BENNYUHBI YLLEEPEA COCTOSAHNIO 3[10POBbA (+10-2) [1N1H CTOXACTWNHECKNX 3O®EKTOB
BCNELCTBWE OBJIYYEHWS Y HACENEHNS, 3BAKYWPOBAHHOMO U3 r. MPUNATH 1 30-KTOMETPOBOW 30HbI
Number of persons Estimated dose (mSv) Fatal cancer Non-fatal cancer Hereditary effects Total
6,750 100-300 0.5-15 0.1-0.3 0.13-0.39 0.75-2.19
13,500 50 0.25 0.05 0.665 0.365
114,750 15-25 0.075-0.125 0.015-0.025 0.02-0.03 0.11-0.2

Note. Dose Reference: 1% International Conference “Mental Health Consequences of the Chernobyl Disaster: Current State and Future Prospects”

(Kyiv, 1995).

lMpumeyarne. BenmyunHbl 403 npueefeHbl no: 1-9 MexayHapoaHas KoHdepeHUns “ AKTyanbHble U NPOrHO3MpyeMble HapyLLEHUs MCUXMYECKOro
300p0BbA NOCNE ALePHON KatacTpodibl B HepHobbine” (Kues, 1995).
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TABLE 6
AVERAGE ESTIMATED DOSE AND DETRIMENT CALCULATION (+1072) FOR THE THYROID DUE TO INHALATION
FOR PRIPYAT AND 30-km ZONE EVACUEES
TABJINLA 6
CPEOHWE BENYHBI A03 OBJTYYEHUA 1 PACHET BENTU4MHBI YLLIEPBA COCTOAHNIO 3[10POBbA (+1 0?)
BCNEACTBUE OBJTYHEHUA LLATOBUIHOW XKENE3bI NP MHTAIALOHHOM NOCTYMTEHIN PALMOHYKINL0B
Y 3BAKYWPOBAHHbIX 3 r. MPUNATb A 30-KNJTOMETPOBOV 30HbI
Age (years) | Number of persons | Average dose (mSv) | Fatal cancer | Agoregate detriment
for Pripyat evacuees
Months-5 2,400 1,400 0.112 0.12
5-15 8,100 300 0.024 0.045
Above 15 38,900 70 0.0056 0.0105
for 30-km zone evacuees
5-15 — 1,000 0.08 0.15
Above 15 — 700 0.056 0.105
Note. Dose Ref.: Gulko G.M. et al., submitted for publication Radiat. Environ. Biophysics (1995).
Mpumeyarne. BennunHbl 403 npusefensbl no: Nynbko .M. 1 coasTopsl, NpeaocTasneHo K nyénnkauun Radiat. Environ. Biophysics (1995).
TABLE 7
ESTIMATED DOSES AND DETRIMENT CALCULATION (+10%) FOR STOCHASTIC EFFECTS DUE TO TOTAL EXPOSURE
OF INHABITANTS OF CONTAMINATED AREAS

TABJIULA 7

L03bl OBJTYYEHNS 11 PACHET BEMMYUHBI YLLEPEA COCTOSAHINIO 300POBbA (+1072) N1 CTOXACTUMECKUX 9OOEKTOB

BCNEACTBWE KOMB/HWUPOBAHHOTO OBJTYSEHISA Y XKUTENEI 3ATPA3HEHHBIX TEPPUTOPUI

Number of persons Average dose (mSv) Fatal cancer Non-fatal cancer Hereditary effects Total
88,000 13.6 0.068 0.0136 0.0177 0.0993
132,000 31.8 0.159 0.0318 0.0413 0.2321
44,000 68.2 0.341 0.0682 0.0887 0.4980
6,900 119 0.595 0.119 0.155 0.869
1,500 167 0.835 0.167 0.217 1.219

670 239 1.195 0.239 0.311 1.745

Note. Dose Ref.: Barkhudarov R.M. et al., Institute of Biophysics, Moscow (1994).
lpumeyarue. BennunHbl [,03 npuseaeHsl no: bapxyaapos P.M. n coasTopsl, HcTUTYT Grnochusnku, Mocksa (1994).

THYROID DOSE IN BELARUS

The total number of individuals from both Gomel and
Mogilev districts (Belarus) for whom the Institute of
Biophysics in Moscow had estimated the thyroid dose
was 466,600 of whom 46,660 were children 0—7 years

(table 8) and 419,940 were above 7 years.

THYROID DOSE

IN RUSSIAN FEDERATION

The thyroid dose was estimated for a total popula-
tion of more than 5 million inhabitants with a mean
thyroid dose of 26 mGy. In a controlled area in
Bryansk district a population of 112,000 was sub-

JTO3bI OBJIYYEHUA IIUTOBUTHOMN
JKEJIE3BI Y JKUTEJIEN BEJIAPYCH

B Nncturyre 6nodusuku (MOCKBA) ObUIM BBIIIOJTHEHDI
OLIEHKH BEJIMYHH JI03 OGJIYIEHUST IITATOBHUIHOM JKEJIE3bI
s 466 600 sxureneit ToMenbCKorm 1 MOTMIEBCKOM 06-
macreit bemapycu, u3 Hux 46 660 — aetu B Bo3pacte ot 0

J1o0 7 net (Tabmmua 8), 419 940 — crapie 7 neT.

JIO3bI OBJIYYEHUA IITUTOBUTHOM 7KETE3bI
VKUTEIEN POCCUMCKOM ®ETEPAITI

J03bI O0IY4ECHUS U TOBHUJITHOM JKEJIE3bI PACCUUTAHBI IS
Oosiee 5 MJIH JKUTENCH IIPU CPEJIHEN BEJIUYHHE O3Bl
26 MI'p. B paifoHax paIuaIlnOHHOTO KOHTPOJISt BPSTHCKO#
06JIACTH OLIEHKH JI03 OOJIYYEHUS IIUTOBUTHOM KEJIC3BI

TABLE 8

ESTIMATED DOSES AND DETRIMENT CALCULATION (+1072) FOR THE THYROID DOSE IN BELARUS FOR CHILDREN 0-7 YEARS

TABNTULA 8

[03bl OBTYHEHNA 11 PACHET BENN4UHbI YLLEEPBA COCTOAHWIO 3A0POBbA (+1072)
BCNEOCTBWE OBNYYEHNA LWATOBUAHOW XXENE3b! Y AETCKOIO HACENEHWSA BENTAPYCI B BO3PACTE 0-7 JIET
Absorbed dose (Gy) Total number of children Percentage of the total Fatal cancer Aggregate detriment
number

0-0.3 24,765 53 0-0.024 0-0.045
0.3-2 18,195 39 0.024-0.16 0.045-0.3
2-5 2,679 5.7 0.16-0.4 0.3-0.75
5-10 721 1.6 0.4-0.8 0.75-1.5
10-20 278 0.6 0.8-16 1.5-3
20-40 22 0.044 1.6-3.2 36

Note. Dose Ref.: Barkhudarov R.M. et al., Institute of Biophysics, Moscow (1994).
lpumeyarue. Bemnyntbl 03 npuseaeHsl no: bapxyaapos P.M. n coasTopsl, HCTUTYT Grnochusnku, Mocksa (1994).
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jected to thyroid dose estimates. This was consid-

ered the area with highest thyroid dose, and there-
fore the highest risk (table 9).

ObUIM BEIOJHEHBI Y 112 000 HaceneHus1. OTMEUYEHbI HAU-
OOJIBIIIHE JO3bI OOYUECHUS IIUTOBUHOM JKEIE3bI U PUC-
KU yiep6a COCTOSIHUIO 310POBbsI (Ta0111a 9).

TABLE 9

ESTIMATED DOSES AND DETRIMENT CALCULATION (+102) FOR THE THYROID DOSE IN RUSSIAN FEDERATION

[103bI OBJTYYEHNS N PACHET BESINYUHBI YLLEPBA COCTOSHWIO 30POBbA (+107?)

TABJINLA 9

BCMEACTBUWE OBNYYEHUS LUMTOBUAHOM XENE3bI Y XXUTENER POCCUICKON GEOEPALIAN

Age group (years) Number of population Mean thyroid dose (mGy) Fatal cancer Aggregate detriment
<1 1,600 750 0.06 0.113
1-2 3,100 680 0.054 0.102
36 6,600 500 0.04 0.075
7-11 8,300 350 0.028 0.053
12-17 10,800 230 0.018 0.035
>18 81,600 130 0.01 0.02

Note. Dose Ref.: The Chernobyl Papers, vol. 1 (Eds. Merwin and Balonov), Research Enterprise Inc. (1993).
lpumeyarne. Bennundsl o3 npusefensl no: The Chernobyl Papers, vol. 1 (Eds. Merwin and Balonov), Research Enterprise Inc. (1993).

THYROID DOSE IN UKRAINE

LA Likhtarev et al. (1993) studied the distribution
of absorbed doses to the thyroid and the collec-
tive thyroid doses of Ukrainian population. The re-
sults indicated that the highest absorbed doses
(1.5-2.7 Gy) was received by children of Zhitomir
and Pripyat. Children of 7—-15 years received lo-
wer doses by factor of 2.5 and the adults received
lower doses by a factor of 2—8. Table 10 shows the
dose distribution and the corresponding detri-
ment.

JO3bI OBJIYYEHUSA ITUTOBUITHOM
JKEJIE3BI Y JKUTEJIEH YKPAUHBI

W.A.JInxTapes u coaBTophl (1993) nccnenosanu pacrpe-
JIeJIEHHE BEJIMYMH ITOIVIOMIEHHBIX U KOJUIEKTUBHBIX /103
O0OJIy4EHNS U TOBUIHOM JKEJIE3bl CPEU HACEICHUS YK-
pannbl. Hanbospimme noroneHHbIe 1030l (1,5-2,7 I'p)
IOJIYYWIIO JETCKOE HaceneHue JKUTOMUPCKON 001aCTU
U L. I1punsATh. BeIM4nHb 103 OO6JIyIEHUA Y JETEH B BO3Pa-
cre 7—15 s1eT 6bUIN HIDKE B 2,5 Pa3d, Y B3POCIIbIX — B 2—
8 paz. B rabnuiie 10 npe/iCTaBICHO PACIPE/IC/ICHUE 3HA-
YEHUU BEJIMYUH JJO3 OOJIYYEHUS U COOTBETCTBYIOIIETO
yIep6a COCTOSIHUIO 3/I0POBBSL.

TABLE 10
ESTIMATED DOSES AND DETRIMENT CALCULATION (+1072) FOR THE THYROID DOSE IN UKRAINE
TABJIULA 10
[03bI OBJTYSEHNA 11 PACHET BEJINHNHBI YILEPBA COCTOAHINO 3OPOBbLA (+107?)
BCNELCTBUE OBJTYHEHWA LWATOBUAHOW XXENE3bI Y XXUTENEWN YKPAUHBI
Number of persons Mean thyroid dose (mGy) Fatal cancer Aggregated detriment
7,325,000 5 0.0004 0.00075
3,400,000 30 0.0024 0.0045
1,312,000 75 0.006 0.01125
228,000 200 0.016 0.03
131,000 400 0.032 0.06
26,000 750 0.06 0.1125
28,000 1169.4 0.094 0.175
Note. Ref.: Likhtarev I.A. et al., Health Physics, 64 (6), 1993.
Mpumeyarne. Mpusepero no: Likhtarev LA, et al., Health Physics, 64 (6), 1993.
RESULTS PE3YJIBIATBI

The incidence probability of occurrence of delayed
health effects of the Chernobyl accident is repre-
sented by the estimated Detriment calculated.

Detriment calculation of the various exposed
groups shows that the highest incidence proba-
bility of occurrence of delayed health effects is
among the reactor staff and firemen who were
exposed to high doses (ranging from 1 to 16 Gy)
which results in 28 fatalities, consequently this
group gives high detriment values (5.6 to
43.8107%) as shown in table 2. Table 3 presents

BeposTHOCTD PA3BUTHS OT/JAJICHHBIX MEUITUHCKUX T10-
CJIEJICTBUI aBApUH MIPECTABICHA B BU/IC PACCYUTAHHO-
I'O MIOKA34TEJ YIepHa COCTOSHUIO 3/JOPOBBSL.

PacueTnl BeIMYMHBI yiepoa s Pa3JIMYHbIX IPYIIT IO0-
CTPAJIABIINX MOKA3AJIM, YTO BEPOATHOCTD PA3BUTHS OT-
JAJIEHHBIX MEJIUIIMHCKUX ITOCIEACTBUIT HANO0IIEE BBICO-
Ka 'y IEPCOHAJIA SHEPIOOIOKA U MOKAPHBIX, 103bI OOJTY-
YEHUsI KOTOPBIX — OT 1 10 16 I'p; 28 M3 HUX yMEPIIH.
COOTBETCTBEHHO, OTMEYEHBI U HANOOJIEE BLICOKHE BEJIH-
YUHBI yIIep6a: 5,6—43,8 1072 (cm. Tabuity 2). B rabnurie
3 IPHBEJEHBI PE3YJIBIAThI OLIEHKH 103 OOJIyJEHHA IITUTO-
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the thyroid estimate dose due to inhalation of ']
and the corresponding detriment values for this

group.

Concerning the liquidators the maximum esti-
mated dose in 1986 was 20 mSv. This estimated
dose decreased with time and reached 15 mSv
in 1989, the corresponding incidence probabili-
ty ranges from 1.4 to 0.1+1072 as indicated in
table 4.

Most of the evacuees from Pripyat and the 30-km
zone received an average dose of 15—25 mSvwhich
gives rise to detriment values ranging from 0.08 to
0.14+107% only 5% of this population received much
higher doses up to 300 mSv which leads to a detri-
ment value of 2.19¢ 1072 the results are summarized
in table 5.

The evacuees of Pripyat were also subjected to
thyroid doses due to inhalation. The doses
were estimated in several age groups. The
highest doses (1.4 Sv) was received by children
from a few months to 5 years, the correspon-
ding detriment value is 0.21+ 102 The majori-
ty of this population received an average dose
of 70 mSv which yields a detriment value of
0.011072

The evacuees from the 30-km zone received an
average dose of 0.1 Sv (age group 5—15 years) and
70 mSv (age group above 15 years). The corre-
sponding detriment values are 0.15¢10-2 and
0.1+ 102 respectively as seen in table 6.

Detriment calculation results for the inhabitants of con-
taminated areas shows that the average effective dose
was 35 mSv and the majority of this population re-
ceived a dose of the order of 32 mSy, the correspon-
dingdetrimentvalueis0.2¢ 10-2. Asmall part of this pop-
ulation received a much higher dose — 239 mSv, which
yields a higher detriment value of 1.7+ 10~%(table 7).

The thyroid dose was estimated in Belarus, the
Russian Federation and Ukraine. The highest thy-
roid dose was estimated among the Russian
Federation population primarily due to intake of
BT with milk and food (**’Cs deposition density
>555 kBqem™2).

In Belarus estimates of thyroid doses were carried
out for children (0—7 years). 53% of this population
received doses up to 0—-0.3 Gy corresponding to a
detriment value of 0.045¢ 1072 39% received doses
between 0.3 to 2 Gy giving up a detriment value be-
tween 0.045 and 0.3+ 1072 (table 8).

The thyroid dose for the inhabitants of districts of
the Russian Federation was estimated for a total
population of more than 5 million inhabitants, with
amean thyroid dose of 26 mGy. Table 9 presents the
age distribution of the mean thyroid dose for a popu-
lation of 112,000 in Bryansk — the district of the

BU/IHOM JKEJIC3BI BCJICJICTBHC MHTIIITHOHHOTI'O TTOCTYILIC-
HUA P!l 1 COOTBETCTBYIONIME BEIUYUHBI CYMMAPHOTO
yiep6a COCTOSIHHIO 3/J0POBbsI /IJIs1 JAHHOM T'PYIIIIBL

V JIMKBUATOPOB HAMOOJBIIAS OLIEHHUBAEMAA JJO34 OOITy-
yeHust B 1986 1. cocrasruia 20 M3B; OHA YMCHBIITHIIACH CO
BpeMeHEM U coCTaBuiIa B 1989 1. 15 M3B. COOTBETCTBYIO-
Y€ 3HAYEHNA BEJIMYMHBI BEDOATHOCTH PA3BUTHA OTIA-
JIEHHBIX TTOCTEICTBUN ObIIU B peaenax 1,4—0,1¢10-2
(Tabnmuna 4).

BonbmMHCTBO 9BaKyHPOBAHHBIX U3 I ITpunaTe 1 30-Ku-
JIOMETPOBOI 30HBI TTOIYIHIIN /O3Bl OOJYICHUS B CPE/I-
HeM 15—-25 M3B, 4TO OOYCIIOBHJIO BO3PACTAHUE BEJIMYU-
HBI yiiep6a 10 0,08—0,14¢10-% 5% HaceneHus JaHHOM
KaTETOPHH NOJYYWIHN CYIIIECTBEHHO OOJIBIIHE JI03HI (JI0
300 M3B), BelTM4YHHA yiep6a cocrasuia 2,19« 102 (Tab-
JIna 5).

V 3BaKyHPOBAHHBIX U3 I. [IpunsaTu Tarke popMHupoBa-
JIKCh JIO3bI OOJIyYCHUS MTUTOBU/IHOK JKEJIC3bI BCJICZICTBHE
WHI'UIAIIHOHHOI'O NOCTYIUICHHUS PA/IMOHYKIN/IOB. O1eH-
Ka 7103 OblJIa BBIIIOJIHEHA B BO3PACTHBIX I'pynmnax. Hau-
Oospmre 1036l (1,4 3B) HOMYYMIN JETH B BO3PACTE JO
5 neT, BeJIn4rHa yiepoa cocraswia 0,21 1072 Bombiias
YaCTb HACEJIEHUS JAHHON KaTETOPUH TIOYYWIN B CPEJI-
HeM 103y 70 M3B, B pe3y/sTaTe OTMEYEHA BEJIMYMHA YIIEP-
62 coCTOSHHIO 3/T0POBbs 0,01 1072,

CpenHue 3Ha4eHu 103 OOTYYEHUA Y SBAKYHUPOBAHHDIX U3
30-KIWIOMETPOBOY 30HBI B BO3PACTE 5—15 JIET COCTABIIA-
1ot 0,1 3B, crapume 15 jer — 70 M3B; COOTBETCTBEHHO
3HAYEHUS BEJIUYUH yIIepOa COCTOSHUIO 3JOPOBbS —
0,15¢1021 0,110 2 (Tabnuria 6).

Cpennsasa 3pPEKTUBHAS 1032 OOIyYEHUS Y XKUTEJICH 3ar-
PA3BHEHHBIX TEPPUTOPHI COCTABJIACT 35 M3B, y OOJIbIINH-
CcTBa — 32 M3B; COOTBETCTBEHHO BEJIIMYMHA yIepoa co-
CTOSIHUIO 3/10pOBbsi — 0,2+ 102 HebosbImas 4acTh HACE-
JIEHMS IOJTy YT 3HAYHUTEIbHO OOJIBIIYIO J03y — 239 M3B,
YTO OOYCJIOBUIO BO3PACTAHUE BEJIMYMHBI yIIIepOa COCTO-
SIHUIO 3/TOPOBBS /10 1,7 1072 (Tabnuiia 7).

O11eHKA 103 O6JIy4EHMS U TOBU/IHOM JKEJIE3b] IIPOBEC-
Ha y xxutened benapycu, Poccuiickoit degepanyu U VK-
panHbl. Hanbosee BBICOKUE TTOKA3ATEIN MOJYIEHBI JII
HacesieHus Poccurickon Pepeparnum, BOCHOBHOM 34 CUET
nocTyrieHus 11 ¢ MOJIOKOM U MUIIEN (IIPU IVIOTHOCTU
3arpsi3HEHMs Mo4YBHI ¥'Cs 6osee 555 Kbrem~2).

B Benapycu O1ieHKA BEJIMYHH /103 OOJIYyYEHUS U TOBH/I-
HOI1 >keJie3bl ObLIA BHITTOJIHEHA IS IETCKOT'O HACEICHUS
(0-7 ner): 53% pereit nosnyuniu go3sl 0-0,3 I'p, 39% —
ot 0,3 10 2 I'p; BemnamrHa yiepo6a COCTOSHUIO 3/I0POBbs
cocTraBmia coOoTBeTCTBEHHO 0,045 10721 0,045—0,3°10-2
(Tabnuna 8).

B psiie parionos Poccurickon degiepaiiy ObUIN OLIEHEHBI
JIO3BI OOJTYIEHMS ITUTOBHIHOM JKEJIe3bI y 60JIee 5 MIIH Ye-
JIOBEK: CPEIHSISI /1034 paBHA 26 MI'p. B Tabsurie 9 mpecTas-
JICHBI CPEJHUE 3HAYEHU 403 OOIYYCHUS U TOBUIHOMU
skenesbly 112 000 xuTeneit BpsaHcKorn o6macTi. bpsHcKas
06JIACTDb PACIICHUBACTCS KAK PETHOH C HAUOOJIEE BBICOKU-
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Russian Federation which is considered the area
with highest thyroid dose and therefore the highest
risk.

In Ukraine the average thyroid dose is 31.3 mGy, the
highest dose was 1.5 Gy and the lowest was 5 mGy.
The corresponding detriment values are 0.175¢ 1072
and 0.75+10-2 Data are represented in table 10.

DISCUSSIONS AND CONCLUSIONS

The multiplicative risk projection model is used
to provide assessment of the lifetime risk for
cancer induction. This model postulates that the
excess of incidence after a latent period is
given by a factor applied to the age-dependent
incidence of natural cancer in the population.
This factor may be constant or varying in time.
The multiplicative risk projection model does
not necessarily imply multiplicative biological
processes. It describes the manner in which the
probability of attributable cancer varies with
time.

The multiplicative model was used for high dose
and high dose rate exposures to indicate the
form of the dose response relation for low dose
and low dose rate which was found to be linear
quadratic for low linear energy transfer (LET) ra-
diation. The linear coefficient for low doses and
low dose rate was obtained from high dose and
high dose rate estimates by dividing by the
DDREE

Based on this data, the ICRP estimated the nominal
probability coefficients for stochastic effects (can-
cer and hereditary effects) for working groups and
the general population of all ages.

The application of the nominal probability coeffi-
cient to evaluate the future detriment after inter-
nal and external exposure resulting from the Cher-
nobyl disaster have been calculated for the various
exposure groups. The aim is to provide foresight
for the occurrence of stochastic effects during the
coming decades among the various exposure
groups. The incidence probability for stochastic
effects obtained by the calculation carried out
should only be considered as an indication of the
incidence probability of the delayed stochastic ef-
fects.

The values obtained as indicated in the calculations
undertaken include all types of delayed effects in pat-
ticular induction of either fatal or non-fatal cancer.

The incidence probability of the occurrence of he-
reditary effects in these groups is included in the
calculations and appears in the total estimates and
in the estimate of hereditary effects. However, it
should be pointed out that the multiple variables
involved in the occurrence of hereditary effects
(specially in human populations) makes the values

MU JIO3AMH OOJIyICHUSI IITUTOBUTHOL JKEJIE3BI U, CJIC/IOBA-
TEJIbHO, HANOOJIEE BBICOKOM BEJIMYUHOIM PUCKA ylepoa
COCTOSIHUIO 37I0POBBSI.

B VKpanHe cpeiHss BEJIMYHHA JI03bI OOJIYYEHMSI IUTOBH/I-
HOW skeJie3bl cocTaBwia 31,3 MI'p, Hanbosbmas — 1,5 I'p,
HauMeHbIass — 5 MI'p; BennuynHa yiepoa COCTOSTHUIO
310p0BBst — 0,175¢107211 0,75 1072 (Tabnu1ia 10).

OBCYJKJIEHUE ¥ BBIBOBI

Mojienb TPOrHO3a MYIBTUIUIMKATUBHOI'O PHCKA 6BIIA UC-
IOJIb30BAHA JUIs1 OLICHKU PHUCKA MHIYKLIMU PAKa HA IIPO-
TSDKEHUM SKU3HU. MO/IEIIb TPE/IIONATAET, YTO U30BITOK 34-
O0JIEBAEMOCTHU IO UCTECYEHUU JIATEHTHOT'O IEPHOAA TPE/I-
CTaBJIEH (PAKTOPOM, CBSI3AHHBIM C BO3PACT3aBUCUMON
3260J1€BAEMOCTBIO 37I0KAYECTBEHHBIMU HOBOOOPA30BAHHU-
SIMU B JAHHOM MOMYJIALIMIL DTOT (DAKTOP MOKET ObITh BE-
JIMYMHOM ITOCTOSHHOM, WIH K€ BAPbHPOBATH BO BDEMEHHU.
Mogenb He 0643aTENBHO NPEATIONATAET IPOIPECCUPYIO-
M OUOJIOrMYECKHUH IPOIecC. OHA ONUCHIBACT, KAKUM
06pa30M BEPOATHOCTD BBI3BAHHOM OHKOJIOTMYECKOU 32-
OONIEBAEMOCTH U3MEHAETCA HA IPOTSHKEHNUH BDEMEH.

Mojenb 6blIa UCHOIB30BAHA YIS CJIYYA€B BO3JEUCTBUA
OOJBIINX /03 ¥ BBICOKUX MOITHOCTE O3Bl B LIEJIAX YCTA-
HOBJIEHUA JO30BOM 3aBUCHMOCTH B OTHOLIEHNH MAJIbIX 103
M HU3KUX MOIIHOCTEN JO3BL [ 1oTydyena JTMHENHO-KBa/1pa-
THUYHAA 3aBUCUMOCTD JIJI1 U3Ty4EHMI C HU3KOM JIMHEHMHOM
nepeaadet sHepruu (JIID). JIMHEHHbIN KO(PPUITUEHT 11
MAJIBIX JI03 U HU3KUX MOIITHOCTEN JIO3bI ObII PACCYUTAH I10
JTAHHBIM OLIEHOK, BBITOJTHEHHBIX JIJI1 OOJIBIINX 103 U BBICO-
KHX MOIITHOCTEH O3B, ITyTeM JiesieHrs Ha DDREE

Ha ocHoBaHMM 3TUX JaHHBIX MKP3 O11¢HMBa€T HOMUHAIb-
HBIE KO(PPUITUEHTBI BEPOATHOCTH JIJI CTOXACTHYECKUX
3(PpPEKTOB (PaK U HACIEACTBEHHBIE 3(P(PEKTDL) 11 pabO-
TAIOUIWX JIUL] ¥ HACEJIEHUS BCEX BO3PACTHBIX KATETOPUH.

C TOMONIBIO HOMHUHAIBHOT'O KO3 (PUITUEHTA BEPOSATHO-
CTH OyAYyIIUHI yIep6 COCTOSIHUIO 3/JOPOBbs BCIEACTBHE
BHYTPEHHETO U BHEIIHETO OOIYyYEHMA B PE3YIBraTe Yep-
HOOBUIBCKOH KATACTPOMBI ObLI PACCUUTAH JIJISL PA3/INY-
HBIX I'PYIIII HOCTPAAABIINX. KOHEYHON 1EJIbIO ABIACTCA
MNPOrHO3UPOBAHME BO3ZHUKHOBEHUA CTOXACTUYECKUX
3(pPEKTOB B JAIBHENIIEM B PA3JIMYHBIX I'PYIIIIAX HACEJIC-
HUS, TIO/IBEPITIETOCS BO3/ICHCTBUIO NOHU3HUPYIONINX 13-
JIydeHUH. BEpOoATHOCTDL PA3BUTUA CTOXACTUYECKUX (-
(PEKTOB TOJDKHA PACCMATPHUBATHCA UCKIIOUUTEIBHO KAK
MOKA34TEJIb BEPOATHOCTH BO3HUKHOBEHMS OTJAJIEHHBIX
CTOXACTUYECKUX 3(PPEKTOB.

[TosrydeHHbBIE BEJTMYUHDBI KACAIOTCS BCEX TUIIOB OTAAJICH-
HBIX 3(PPEKTOB, B YACTHOCTU — MHAYKIIMU KAK (DATAIIb-
HBIX, TAK 1 HE(PATATIBHBIX (DOPM OITyXOJIEH.

BeposITHOCTD pa3BUTHUS HACIEACTBEHHBIX 3(PPEKTOB Y
MOCTPA/IABIINX HA3BAHHBIX I'PYIIIT BKIIOUYEHA B PACYETHI
U (PUTYPHUPYET B UHTEI'PATIBHBIX OIICHKAX U OIICHKAX Ha-
CJIEJICTBEHHBIX 3(P(MEKTOB. B TO K€ BpeMs ClieyeT OTMe-
THUTB, YTO HIUPOKAS BAPHAOETLHOCTD ITAPAMETPOB OTHO-
CUTEIBHO BO3HUKHOBECHMUST HACIEACTBEHHBIX 3(D(PEKTOB
(OCOBEHHO B TIOMYJISALINH YETIOBEKA) OOYCJIOBIUBAET HE-
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calculated for hereditary effects subject to some
uncertainty.

The incidence probability of fatal and non-fa-
tal cancer varies greatly between sanguineous
tumors (blood), soft tissue tumors and solid tu-
mors. The former two are expected to appear
in substantial case numbers during the coming
few years. However, solid tumors are expected
to appear after a longer latent period.

Itisimportant to carry out monitoring programs
for all exposure groups to register all types of
cancer occurrences, as related to age, sex and ra-
diation dose, types of exposure and living con-
ditions.
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