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Health consequences of Chernobyl Accident

Kiyoto Ashizawa, Shigenobu Nagataki
The First Internal Medicine,
Nagasaki University School of Medicine
1-7-1, Sakamoto, Nagasaki, 852, Japan

ABSTRACT
An International Conference entitled “One decade after Chernobyl: Summing

up the consequences of the accident” was held at the Vienna from 8 to 12 April 1996.
The aim of conference was to seek a common and conclusive understanding of the nature
and magnitude of the consequénces of the Chernobyl accident. It was concluded that a
highly significant increase in the incidence of thyroid cancer amoné those persons in the
affected areas who were children in 1986 is the only clear evidence to date of a public
health impact of radiation exposure as a result of the Chernobyl accident and both
temporal and geographical distributions clearly indicate a relationship of the increase in
incidence to radiation exposure due to the Chernobyl accident.

In this paper the characteristics of thyroid cancer in children around Chernobyl
will be discussed in detail.

IS
F V) TAVREFHRERERS,S 10 EHD 1996 F 4 FICid. HRRER
B (WHO), g—u vy @4 EC). EREFHEE (AEADERICLY, Fo V) T4



BHiC L 2RREERAEOERIZOVWTOY Y RIY T ART 4 -V THEESh, £59F 0
HMRFUERAEEDPLEALERICHER L. BECDA) 8T T EHSEELTY
e, VYRV IALATER, DARPRBEEOBMSHEREINT 2V T4 VEROKRE L
THREHBIE O PRRERICRIZL A — 0B RLZFR L ARNICRFCHAVE 3 yED
RFOEDTRMBIE—F L7 (Nenot et al., 1996) . 4 id. BENEBKEBEOREE
BREORB. BRELDLIT, 1990 £V F 2 v 74 VEHIC L ARERE, HicH
R BT L AR EZHITM I AADZ 2 ) —= v 7 % T L7z (Kikuni et al., 1996,
Nagataki et al., 1996, Yamashita et al., 1996, Ashizawa et al.,, 1996) . FIRBRE
BOSHC bHANER L EF 2V ) T4 VBRI L b REEEILR O AR IZICBUR R
EOMEIHETZVWERSDH Y, FRTIE, FRRBLHPLMCY YRV 0T L L
HERBIE @A L2 ORRBZ LT A,

1. /1R EARRR AR
1) BREXK
ANRBRRIRDS AFERIZ, TAEA OERSETHEEINL WHO OF—%12k 5
L 1986 ELLREE T 1995 EFTICNRT N —3 4244, OV THAE 104 %, V27 54
1 362468 8908 THSH (£1) (Kreiseletal, 1996) .

F2)7° VB EE 1= BT B /N E B RER R R

ﬁ =
&8t
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
ATy 2 4 5 7 29 59 66 79 82 '3 424
uyy - 1 - 1 8 8 8 12 33 33 ‘ 104
7734+ 8 8 11 23 40 42 75 75 80 362
&8 10 13 16 31 77 109 149 166 195 124 890

(Kreisel W. et al. In One decade after Chernobyl: Summing up the consequences of the Accident. P89 X )

3 XAEOWThICBWTHEHE 4 F£B D 1990 £ L WA BFRBPABEESSHE L
TWhb, SHICE L TRENEDEMRICE o TEHTHE L NERD OB ICHER
ENTWVE, Fhid, 199145 Anb, T v/ T4y Tud =y P& UTEHRYR
10 FUTONRK 18 FAZF v/ T4 FLA#ED § ZHity F—IITR 7 ) -2
U7z (A1) . BHieyy—id, E¥JVa7, T2y RIV—Y) |, a5y, Fx



T (D254 F) 29— (B¥T7) Db rFICREL

1996 F£H7E T 119,178 AD/NRO T — ¥ ST ST b, Wik, €¥ 1) 37 23,531
A (B 11514 A, & 12017 A) , TXJ 19273 A (8 9320 A, & 9953 A) . =
T X5 28,958 A (B 13,668 A, & 15290 A\) . FI7 27,498 A (5 13,167 A.
Z 14331 A) . 7Y — 19918 A (5 9,860 A, & 10,0568 \) Thsr., &B%x#
FBICTAZ ) ==V 7 LREDSH B/NRIZ, £BWTEY ¥ — 1T 0.5 - LU EOREER
%5, #M. abnormal echogenity % ULEIL U THREEN A FTICEHRS KIfR2* HifT
L7z (Ito et al., 1995) . MIBRZTREDDH HEF. Tb LVEFIZ, BB TFHZ T
T, BRBREHOBER, BXICX VEECESRO NI, T8 0.51% T, T
AR TIE, 1.64% LEBIEEETDH o 12, EHMHREIOT L CTHRAT L 7222505 [
RZTid. # 20%ICHRBRE (Bt HEZInl, ERF0CHRRE LS h
BERKIE, ThENREX Y 37 34, T2 394, L7 6%, JUARTFY 9%, 27V
YU— 8 B/TAEI 656 B THD, TNFLOBH LY 5 —TH 2 FATORZ LT L%
Z 25 L PRBESESEIL, Bk, BAR (R 100 HAK 0.2~5 A) WCHEBL TiEA 5
B\ (Zimmerman et al., 1992) o NIV —TDTA VR TIE, 10 HFA%S/Y 202 A
WML TBVEBLREBFETH L, oLy —TOHK, BHRICHLELITH Y,
RSB ICE U Cid, 1995 £ ¥ TOMEN Tk, B 2B ETE. Rz,

2)FRIR BUFFBL
OEFEFTA
RF NV — /AR RREREEOERRES T, 0-4 155 65%. 5-9 4% 32.4%.
10-14 F 2% 2.6% L #E ST 5 (Demidchik et al, 1996) o« 77 74+ b bFEL
I RFEFTENTEY (Tronko et al., 1996) . Hifhs 6 F LT O/NBICEHIRBRITA
PHEML TV EHREL TW5, FADPBH L7 FRIRBESICB W T HHERUR 0~3
FORRBIZEF LTV D, FEHRESIEHRBERNROZEEZTR T VI E 2R
TAHFRRTHS. BERONBOFIZBREFT5 LERL & DICEBEOINL TB ) RK»
LOHEDFRIKTH S,

QO

EBICHL TR RIV—IDO0HREIZL A & FHh 244 HIH1) ¥ R 67%.
g~ DEBERIZ, 45% L BEESNTVAS, W2 T4 FH5DHETIE, 59.0% (2
J UNREB R 23 7% HER 2RO TV S, MEOHREL, L. FHRERICEICETL
72REETE L DREFADSEODP o TS, F4id, DARBREED Z OB REREN, Fx
VI T4 EBBRICERENE ) P ERRL AL, PRREMKERTH 2 FERKE (K
) LBEEE (B o/ARRRBREOEMERE LA (BiEL., 1996) . HADEH
BTN ORI R (. BFEH 0 EMITDR ) TR, BEE S - FHRERER 16 L



T 37 HITHM 7H. Kt 30BITHS, Tl AHBHITIREEY ¥ ERRA 27 5
(73%) AE~OREHS 13 B (35%). MG 78 (19%) TdH Y. Gomel DFEH] & #iaH
FREEEIRLLZ W,

(DRRRAER

F VT4 ) FEBETiE, 1995 £ F TIRETIZ, 3 AVFRBRETIHT
L7zt B®mEENRTWS, LOLEZHEBHHMESBROBHAENTEECHS, HED
BTk, 34129 # H (10~283 » H) 12725 follow up T 26 AHb$Hh 1 BHFEL
LT3, FRIBIEED RS Wi\ 30 fIh 22 MBS ERIRZ S L TBLT. &
BEFPTHLH, YO THIZEEY 238 480, B 3 FIAER L7225, wihdy)
B\ LIk 1-131 L £, BELEFPTHS, FHEMEBESRO N 7HICEL
Tid, 28 1131 EEEXT, BELEFRTH S, BT, 14 Fokt, Mg
papillary carcinoma (FLEERE)T#H H. T4bNIMO, Stage 1 Th > 7o RENDEIEHTH
v BRACEESSR L Tz, FRATICART 21Gy DA BEGRELZIT. FHE i,
Lo L., B8 < ) YNEEEIRARET, F#HifEd Adjuvant therapy EHifT Sz
oz, FHHE 132 ¥ BICTHRERICTIE Lz, ARERBHEOBEICE L Tid, K212
BROBNVEIHTHL, FHECLTORRREERHTHNE) » (& T 5 LAEEF
WVEVRIRRATAZLICRA) | itk 1131 BEL TAINLETHA, LU HEDE
Bz RTObbPD LI, BUREEEZZTAL, BREEFTSICHETE S, 451
FICBL. EERMNICRE SNARETH S,

3) ALREFIHER

MR, FLEREAS, NV —T T 99%. V7 T4 F T 96% LHHEENLTn»
% (Williams et al., 1996) o FLERICEIL C. HICFEMICHEBZMNBRE T, Fo V) 7
AV EABBE TROP o 7ARALERE. WDWAIHIALEbR TS L ) RALFERD
BELY, TEM GolidZBE/ Y — Y2 LOAHSIE\ (Itoetal, 1996) .

IR, BRROIEFITid, AFREED 502 HEHE (. MRBRFHICH S MIcE
BHhHND, RIS OFEMNY — Vit LB L VDIRLTEY, 40T
BICLEETLI DLEZLNA,

4) ST
LRI AT AR D DRIET 2 L, BERETOMEIEATY S, 2HTH
EH &N TV A D ret/PTC EERIZTTH 5o ret/PTC EEEETIX, FuY V¥ ) —
EHBETFTHAH RET O—EF4, BHEH S ERET, FRIRECHEZESAFES L
7zo Ito. Fugazzola, Klugbauer % i, #NEN ret/PTC BERETORBREEL F =V
J 74 EAABEO/NRRRERETHARL LSS, 60%EL BHEE2ADTVS (Itoetal,



1994, Fugazzola et al., 1995, Klugbauer et al., 1995) . ¥ 7z Klugbauer 5%,
ret/PTC EERIZ T2 BO-SEFIC) YHEBlH o L HE L TBY ret/PTC EE
BEFORBRENEFRBEOERBDOE L LOEEERB LTV, MEROERTIE,
PO XY, ret-PTC BERETIRRELALL W) HENHS (Ito et al,, 1993) —
HT, BERERO 2 WESOEVCERIBEICRASS VW) HiESLH S (Bongarzone
et al, 1996) . EZBMAOHETIE. AMEICL WV REFICEID Y, ILILHEROE
WHFTT# 5 (Nambaetal, 1991) .

5) FIRERATAHE IO EE

RRIRDSABIMORER E L TERIC X AREHETHNZEZ bN T, 3 HFIE
IZBWTES o T 1990 FELR/NERRBRASAML 2w ) RESHREF V) T4
VRBHR L )VECEALBETOSE L2 L W) BEBHSHICL A DTHS, LALE
WA EEIEB L 7-BATHETE /- oy A-137 i L /N R RIS SIS IE, B
LoRMEMEREALNE, EMEATIE, FRIBEAZTIEML TV 2 LIHER &
NTwas Zehb, FRBICERTABHEI VR 18D L DBBRICOVTW 29D
BEND D, LI LMoBEEa v #0-132, 1-133 % L) | Te-132 L& EOEIBIDIK
HHEwE. 51}, NI 0B Lo OBETE RV,

2. FRBRA LA o HIRARE B

FARBRATA LIS o i op FRRER g BB U Cid. FRRBRIE. HIRIRERERE. 5O
SEMFRBRER, PRIBEHZESIDITONS, 16 FALLKDAZ ) —= Vv 7OER
T, FRBREICE LTI, BRICX D EFROND bD D, 38-75% ICFFREREZ 2
TBY, RPpIa—FELEENR SN S (Ashizawaetal, 1997) o

FRARBRIRABRE TR L Tid, FRBRBABE TS T X VX IZ BT 0.28% & 1
WX L) RRFEEIE, LALEBERIOT— 5 2% (. FHBISHEM L2 L) »id,
THATH 5,

BRI, TR T 1.81% L WO ICHC COMXIE, FERE L REE
DX THY., BFAEETHEOMEFRBRENLTVWS, HESAFBERICELT’, 2
URAF VHRXT3%RIH LR L Y B EROBRIVETDH S,

3. §BRDZRA

B, DL 11 £ERTHBE,. FIRBREREOREYE OB, /NNERIRERE
HEOREN., FIRIBERIEOTFH .. KEBMI T ROBA 2 ERZITHBR TR EMEFILRE
ALTVE, AHEEZNEIEORERFEOEMI, §ETICERLAZEE2v, BR
BB L L W RRLEER, SRR EMRCRShKELZEETH ) EEN
VRV TCDBHDBLETH S,
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Epidemiological studies in high natural-radiation areas
in Yanjiang , China

Suminori Akiba, Quanfu Sun
Department of Public Health, Faculty of Medicine,
Kagosima University

ABSTRACT

In Guangdong Province, China, there are two districts, Tongyou in Yangsi
county and Donganling in Yangdong county, where the levels of natural radiation are
3-5 times higher than usual levels. In 1980 Dr. Wei Luxin and his colleagues reported
the results of health surveys éonducted in the high-natural-radiation and control areas
and attracted world-wide attention. |

In 1991 a workshop was held to review various results obtained by the studies
of Chinese researchers and discussed the possibility of a collaborative work between
China and Japan. Based on the proposals made at that workshop, China-Japan
cooperative project started. Since then, the mortality follow-up surveys, data
processing and data analysis have been conducted as a joint work between the

scientists from the two countries. The major results obtained so far are as follows:

1. Yields of dysenteric chromosome aberrations increased with the elevated levels of
cumulative radiation dose;
2. There are no difference between cancer mortality among adults in the two areas;

and

10



3. Although childhood cancer mortality secemed to be somewhat higher in the high-
natural radiation area than in the control area , the difference was not statistically

significant.

In the interpretation of these data, the accuracy of death certificate information,
distribution of covariates in the study areas should take into account. In this report
we briefly describe the methods of the study, summarize major results and discuss the

problems involved in this study.

<ER>

JEBA T PE R @ Tongyou Hi3%, B 32 ¢ Dong-anling MR Tid€F ¥4 FEIZH
sk 5 BRBSPHEED 3~5BOLVIELTEY ., HRICE > T2 OHIRICFEHE
LTV AREROBEICOVWTHLIFEONTER, 19 8 0FICHEFAESITEERD
» Wei Luxin 151k, ZOMIREICBERET B0 FEROBREEREE R
WEL, HRHZEELEED, 199 1ECRAFLTEOMEEICLLT -2V ay
THEIN, FNETORETHO N RRLFEL CHEAS LRI L, 20T —2
Vay ITORBICETE, PFELHAOXFAPFELIEZLREL T, BERHRE, 7— 5 OlL
£ - BRE - BRI EAOHEE BN L CHHRRETHEMTOIE L)1), £HIC
EoTWh,

INEFTCOELRERIIUTOEYTHAS,

1) HAAREICELCRIHEARBARESO BRI BB ARHEE L HEL T
WwahpZtk

2) BRAOBPAFEERIZE L~V BARBEH IR & BiETEbL w2 &

3) MAROFAFTEIIE L~V HABEHE IS T BRI HERETFRWEIE LR
TV APHEMFNICR AR T CEAB T SBEMI S TR THILENHH T &

IS DRFEROBRICH 2o THAREHRTREBHOBENMEVE, AT L&
THEROGARCTHHE TRS Z &% EOBFRINOBEROLZE L ZRICAN S LEN
bbo K= vay 7T, FARCEZHLIIINE TOTHLNEROBE %
L. BEAZCOVWTETFOZELTI,
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<F>

19 7 0FERICERA 0BT #IBRICE L~V BABUTRIbE S 5 2 L9500
RERAE SR T EEEERT O Wei 85 2L & LRV — 7O EHIE. AR
. RREEFMR L2 EDTEL, 199 0ELLIIAEXOIEE b - TREME
PATON TV B, BV BRBSEH BB ERR Tongyou #IR. BFMHBKX D Dong-
anling HRICHBELTVE, BZITKHENFBRRBOLHEEZE IR L.,
Tongyou #J8, Dong-anling BN ZIRIEARNDBHETII R VL) TH S,

B VOV HARBG SR & 3 RBIROBBS A 2R 2 1SR L. B LV BRBUEHR R
TIBEED 3~5EOERBERL NNV E R > TBY ., SOSHIIBEET 5 BEELLEID
N2t BBR OBESAER L 32 (B2 TORV, 28, BESRIREICEF ¥4 M
HELTWA,

B LV BRBUTRBIBIC BN S FAFEBEL TV, FEOMEREEL
OV BRI & B A R (BB L HIBICAEST S) T, 197 84
BRXBHERALEZTV, 1975-78ED07F— 7140 bh7, High background
radiation research group, China , 1980)1 9 7 9L XN EX ORELHD 1 9 9 04
FTOF—FFPEENRTVE, H, 199 1ECRARLFREOMERECLILT— ¥
gy 7HRAPN. TENETORETHONLERLFML TIFROFEHETRET L2,
ZDT—2vay 7TORBICETE, 19 8 7TH£UEDT— OIE - K& - BHTIZH
EOMAZFOSZML THBRFTHESTLRSE LI IC2Y, §HIZE>TWVA,

<A >

B OVERBEHRHIRCIIBRIE 1 5 84£%. BHEE 2 2 6 6%, xR (F
ICBER) 14 2%%, At52 6 EEREATONRMBL Lz, RIICRTIOCHLY
AOVHIR, RHEE b IERDOBESBRTH Y. X, AHASIC b bz o TR—HIRIC
BHELTWE, (G51)

<FETEHHAE>

TR 97 9ENBROREICOVWTRNS, MEME R TLEERT W 51L%
ERABERBBREOE B0 2l LS iEsnd 1 9 7 9FICHES Bibig Tt
WRESGYRY L, NOEMZ L2388 ICRE L THHEO AOENEREZIET S -
EWVI) VAT ALY LT, IHICE o THHEOANODOREGANL, WA, B, BEIN
LM% A LI IR o7, (Sun QF, et al., 1996)

BFERETIITEN IR S, REHCOVWTRRE. KA, EFFOA
EPOEHREE, T HOEHEEEL T, BEEFAR LRBERUST 2R -
BELR EERAR BIGEROFKRRLZHHL. £, X 8, T2 LoREAEL H
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ELTRENGREN NS OREL Z T TR RVWHIRANSL, X, BILH., BEHz Lo
FERELTUTRBBBERBABRE L TWRWARFEN, 20l LTED bRE
HIIFECESGY — FICRBREN, PEROEMBA D 5 % 5 RERISEFARE &% BV
THER L RE L 72, SERIZERERSFEE IDSEZTEHTa—-F&h/i, 1987-
I 0FEDPARCIIOVWTHEBHOHHEII3 1%L EDH, 8 0% X MIITBEH
WKEBLDTHo7z, 2B, HROKFEMFI L LTI A L) X% o Th b, LB
RAEDFHEICDOWT, BB — FORBLERT 2 2 LR oh oY EITMTbNRIZ,

B EHRECEOA LRI Y Ca— S It ANE. AORET— & R—X,
FERF—F R—AL LTRESNRTBY, ThPhK2LEIOHEHBIFMAETRETH S,
M. BARZEDZOD I DEFREAIRT L) 2HEELRH -TBY., ThhOHRED
. REBrMA P TES,

<HE>

197 2ELkBBEAIREIENORBRAE LTV, EHFFICE 5 OFHAUE
ENTVD, X, AEBR,SBIINAHEFEOES 99 0 DRBIZOVTENREIRA
B, Z6IRTHBRPHBOLATVS, X, ThoOMIBTHELS 27 3 AICOWTAT
BEHRASLN, 7T ISRTERIBOLNATVAS, SBRINLDFEHRE b L IEAOEDK
BOWELRADTETH S, FHETIE ORIV TIEALZ,
IR TN B BRI L NV % 3R 8 1R Lz,

<HEFR>
AT

WL UVERBERIBTIZ7 973 TAX1979-9 0FICb7o TEIFK
N458ADFAFRELLT7 14 NDFEFAFREIKBES N, —F, FBHIKTIL3 2
224 NFBEFEN, TORICT 9 8ADHTAIEL L1 8 8 5 ADFENAFLEIHESR
7o B LUV IR & it BiIg 2 T 2 o ETOBLRERNBEREZE 3 ISR L,
B L OV BIRBUR RIS & i FRIR Ot - FIABEROPAFBCERER IR L, Wi
BCRAFAFBCTERIIZELEITAD SN2 o 72, (Tao et al., 1996)

INBASA

1979-86FEN/NMNEAMBEEREFE] 0I1R L7, BIFEXPEGET»E
EW721975-7 8FENPEEHEEREHREF IR INALPEOFHERE b LICEHE
ENniz, LRHMFBIZIOVTRBEEID R AR TAZ LIZRETH- 20 1 5K
O/NREMFEICE L CIHISEL A, MEMENICERZBENERZD Ot ole 15
FREDOHMFEZER C/DARBAODVTOREIRRELE ] LITRLA. BLVEHKRRE
BHIE TIIEE LV OFBEEICE D I EIC - SHEFZIICE B2 EMlRD b/,
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B LU B R BRI & 5 IR C 72 ELIL DU AN B S A AT U X 212 3. 2 C
HENE, T—IDIELDOENKREVLD I SREFXMIZ0.6~5 9 &KL HetEWIC
BEELRBEINTIE 2o 72, (Akiba S et al., 1996)

R F D545

BERDSA Y F] 2ICRT. MR TRERICERIZVE) Thb, MELRLIBER
THHX TEOFAICERRELN TR (F#13) . LAL, BHELVWRENCL 2 2L
ARB UV VHABSBBRTETE, BFOBREMEVEITHL, (F—FidiRL
TW2\) . (Zha et al., 1996)

<EFE>

B LAV BARBUS B IR & IR A G R, HAEERIRETETESRLO R
B, BAFRCRIZIEEFEDLNRP o7,

/N AT LAV BRBGT SR THIRMEL ) Bt CORROBRICY
> TRRDAEREFLETH S,

1 AR ADBHIC S o THESNREZ1 97 5-7 8E0PREGERDEHE
ERToOMSBEEEON - FRIEEERE D LICEHEILTWE, PEGHESOFREIC
BT AP AR DFRERGEA ORATICHRTECECRPERICHEE S LTV S 2012,
ZHCETVTEE & NIHIRHMEATR L~V B R BEHRIE C O BRBHE I KA 5 727
BEMEEETE RV,

2 WIHEORTE S o TIIEIEH L M. BENISIWT - EHVS 2 &% (—#k
MIiE) EELv, 1975-7 8FE0HEBEBOESBEERET LRI - FRINTIR
ENTVADICHREORTEICHET L A, B, BEMNICIIRIBIRE KE (R
B EDPHEEO—DOTH b,

BRE DT — 7 I3 LV HRRER IR L BRIR Y 7B A /AR ATE
CRICEFZVE D, BUNIVEABGHEBBTHEML T2 L BETE A ICR LR
L3 ZoTwhv, 4%, CORTYHLPCTALDBICRENLETH S, FHIZELNR
VBRBETRBIBRT/ARITAOHMAP RSN LT, ThAED ICHRSHRBEELI /N
RAAY R 2BIMER-Z L 2ERTADIT TRV, MNEOEREE. HIHEO Y X
JERIZOVWTIRB - EY) LHZENLL0RLI RV, JAZEFLLTEDATVS
T AVAEY, BEXBEIT, REOFEHALZ COEENE L~V BRBURIBIR L 5
WRTRZAEHREETEL VY, T/, MHBTERLNUVHFRLEL T EICI)ET
PHOEMESRLATRELBETERZV, LAL, BEEELVVEABGHRIRT
DARBBAFEERLBERHICHETINATRAELDETHS ),
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<whwm>

HAFEERITE L~V HRBGHR IR L BB TEZ RO LD o 72, DMEISA
WKOWTIRERVE O NP 27225 B LV BRBGHEBBC ORIl T\WA
T ZEKBETAI LI TE P ol CORETHLMIT A -OREHB FIERE
LTHEICRCEHRELZT) LEXDH S,

<FEE>
EHFFEHSPERFRFED Wei Luxin {84, BEURFOERBLEDHRED D &
TirbhizZ & 2l L THEENORBHOTFEL T 5,
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Fig. 1 Administrative hierarchy in study areas
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Frequency
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Fig.2 Annual effective dese in HBR and control areas.

Source: WEI LX et 2l.1996

18




Fig. 3 Cancer mortality in HBR and control areas combined
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#1 A TR 4 L - A AL 0 2

AR A (%)
R EHIX FHRHBIX
2~5 6912 9.4 25126 32.6
6~10 25737 35.0 39230 50.9
11~15 17501 23.8 9172 119
16 VI I 23384 31.8 3545 4.6
*1975 FEDT— F ICFKT Source: WEI LX et al. (1996, p2).



Table 2
Demography database for the period 1987-90

Individual ID code (see Table 1)
Name (family name and given name)
Date of birth

Address

Place of birth

Date of moving out for the migrant
Place to moving out for the migrant
Dead or alive

Date of death for the deceased

Source: SUN QF et al. (1996).

Table 3
Database of cause of death for the period 1987-90

Individual ID code (see Table 1)

Name of the deceased

Hospital name

Date when the patient saw doctors in the hospital
Diagnosis

Cause of death

Underlying cause of death

ICD-9 code

Source: SUN QF et al. (1996).
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Table 4
Individual ID code used in cohort study of Yangjiang

Digit of ID code Explanation
1" County
2~ Town
3rd-4th Village
5th-6" Hamlet
7th-8" Family or household
9th-10th Family member
Source: SUN QF et al. (1996).
Table 5
Outdoor dosimetry database

Hamlet-ID (first 6 digits of individual ID)
Name of hamlet
Exposures in pubic places

Alley

Pond

Water-well

Road

Rice paddy

Dry land

Source: SUN QF et al. (1996).
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Table 6

Table 7

Indoor desimetry database

Family-ID (first 8 digits individual ID)
Name of head of a household
House-type
Year of construction of house
Size of house
Radiation exposures in house

Bed

Siting-room

Kitchen

Source: SUN QF et al. (1996).

Individual dosimetry database

Individual ID

Job

Hours for sleep

Hours for indoor activities except sleep
Hours outdoor activities

Date of starting to wear TLD

Date of stopping wearing TLD

TLD dose measured

Source: SUN QF et al. (1996).



#8  HEHIXICBIT 5 HAABOHRIC L 2EMSBRELNE

FRFBIRELE (Uy—vh)

BT S T
o R
KHBEHR 1.85 052
TR :
BEERGT 023 023
A 0.02 0.02
(&) 2.10 0.77
PRBER
K-40 0.18 0.18
Rb-87 0.006 0.006
Ra-226 0.087 0.027
Ra-228 0.195 0.058
Rn-222 0.03 0.009
Rn-220+P0-216 0.095 0.011
Rn DIFELGIE 2320 0.960
Pb-212+Bi-212 1360 0.400
(heh) 4273 1.651
BF f 537 2.4

Source: WEI LX et al. (1996, p5).



Table 9

Relative risks of cancers in Yangjiang cohort study 1979-90

Site of cancer  No. of cases Relative risk and 95% CI
Control HBRA (reference is control area)
All cancer 193 447 0.996 (0.864-1.148)
Solid cancer 186 428 0.995 (0.861-1.150)
Leukemia 7 19 1.010 (0.487-2.097)
Nasopharynx 32 90 1.206 (0.859-1.693)
Lung 19 31 0.730 (0.452-1.179)
Liver 56 101 0.766 (0.582-1.008)
Stomach 21 43 0.897 (0.579-1.391)
Note:

Pyrs: 949,018 (88,946 subjects),
No. of cancer death: 640 cancers

Source: TAQO ZF et al. (1996).



Table 10.
Leukemia mortality during the period 1979-86.

AGE0 | AGE 0-14*
HBR CONTROL HBR CONTROL
Rate (10°) 19.7 0 42 44
Observed 3 0 10 3
Expected 04 0.1 55 1.6
(based on the data on all China)
mdudmg the cases at age 0
Source: AKIBA S et al. (1996, p7).
Table 11.
Mortality of all cancer except leukemia
in children aged under 15 years
HBR CONTROL

Rate (10° 4.6 15

Observed 11 1

Expected 49 15

(based on the data on all China)

O/E 22 0.7

Source: AKIBA S et al. (1996, p7).



F12 FRACHBIX 123817 B BESE DIRIL -

HbX g (N) BEE (N) HE (%)
B ¥ A BF ¥ ARt BY &t A%

e 239 220 459 171 3 174 715 14 379

NHE 238 217 455 167 4 171 702 18 376

16 U LOFERENHRE Lz,

Source: WEI LX et al. (1996, p7).

#13 TR BT A AR O
— Bg 7e
(N\) ¥ (N) % BN %
ERE 459 432 94,1 27 59
>0.05
xTHE 459 428 932 31 6.8
*16 L EOFERE#R E L7,

w [Z O] 13, Bl WIEE, EAZE,

Source: WEI LX et al. (1996, p7).
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Epidemiological Estimates of Relative Risk of Lung Cancer
Due to Residential Radon Progeny Exposure in Sweden:

A Review

Masahiro Doi
National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Inage-ku, Chiba-shi, 263 Japan

ABSTRACT

This is a review of the Nation-wide Swedish Epidemiological Study on Residential Radon and
Lung cancer, which was conducted by Professor Goran Pershagen et al. as a cooperative research work
between Institute of Environmental Medicine, Karolinska institute and Swedish Radiation Protection
Institute, Stockholm.

Excess relative risk of lung cancer due to residential radon exposure for 32.5 years was found to be
0.11 (95%Ci= 0.01-0.28) - 0.22 (95%CI=0.06-0.47) per 100 Bq m-3 of time-v;'éighted mean residential
radon exposure, which is converted to 0.010 (95%Cl = 0.0009-0.0263) - 0.020 (95%Cl = 0.0055-0.0433)
per WLM (working level month). The result should be compared to the dose-response relationship of
uranium miner’s cohort study for constant relative risk model, 0.0134 (95%CI=0.008-0.023) per WLM.
[t must be noticed that several uncertainties are included in the estimate of residential radon exposure of
each study subject who slept near open window, that might reflect lesser quality of proxy 222Rn
measurements. Histological type of each lung cancer showed a strong association with the risk estimate,
and “more than additive” and “less than multiplicative” interaction between radon exposure and smoking
was found with regard to lung cancer. Confounding by smoking was weak and negative, which reflects
that study subjects who exposed to higher residential radon were likely to be exposed to less tobacco
smoke. This might puzzle us to observe negative trends of lung cancer mortality between high and low
222Rn level municipalities by the ecological analyses. Discrepancy between ecological and epidemiologi-
cal analyses must be substantial to discuss about the residential radon and lung cancer, reality or myth.

Taking statistical significance and above uncertainties into account, relafive risk of 1.10 (excess
relative risk of 10%) might be a kind of detection limit in the Swedish epidemiological study (1,281

cases, 2,576 controls, averaged residential radon concentration of 106.5 Bq m-3) .
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UK

JEBREEE Tl ASBAE L BV ((10°CH5-20°C) ZABEMNCHRBEISHTd (FRKHE
22°C, @10%0 520%) 1. KEOTJEN. Bi##HEEH T 50, ZOZ LR —HTER
BRZEZFODO22Rn (5 FY) BEEEDLIFEREGT>THS (A by 7 RIVLOKE
EBEARRK] 8R) , HICAY 2~ 7V T, 1980FRIKET RIVF WKL L THEOS
FHE EOICED L I EMHR NI EP. T VTVLEHROE D [H 1) HARE(AIm-
shde)] N—XDF/EHEDT V7Y — b\ RIGTHBHITEAIZEM E LTRHWONILI EhS,
FEBAT FUBENEOLDTEL > TOAIEVYOWMIN - TER ([RT 2 —~F U &
BARASFryEELVANIV] 8R) , €OER. AU —T7T U Tld. KBNS VU EX0EELE
Bt (218Po, 214Pb, 214Bi, 214Po) WAL CICL B ERD M ARBEDF MM DN
B &I -DTH B,

KBNS F/EELEAROMOPARBEOR REFEEHONICT B0, XY 2 —FV/EH
BARBEVRAN (((RY = —F VAL BHEBGERER] 2R) Loy Y IHERK
FRERFHRITELETRZOFAVE (FENS P LAY 2EFHE (BENE
WFL. 19934F) (Pershagen et al. 1993, 1994) | WK EINIz, TOEEIIONTHX S,

BENR (F—x-avbo—i) BOBRE

SUE I % L S5 & B4 (ICD-7, 4380~ F162.1) [ZfER L. 19804 51984
F£F TORIZZHDI DWW cb D% [8E (F—R) ] LT3, BF (F—R) #HI. X
7 = — 7 YIRABE (SwedishCanceRegistry) |CEF AN T — I X—ADSKEINTI S,
A7 2 =T VIRABERIE., 19BENSHEINTE Y. BAEZHNOWIEBEDTXTICD
WT [RARKH#ES ] PEEBREICLVEREN. FREOERES (ID) P, B - 1A
KB HHREE BIABRELV Y —IZT 7 v 7 ATEITEN S, FEREVIEC LB
B TARERERGS ] WWRERICL D EREN., BEOERES (ID) LELITHAE

G -ICEFEN S, ThThOBEHD (R S BFEIEERMICERTHEBE OIS TE
b, ERIZIEEAGHEEDH 5 (Mattsson 1984)

BE (r—2) B, OEBIHEEIEIS-TETHY . OIUTEIAF TRAY x —F /IR
FELTH D, O1980-19844ED T d D S IR EHIK (1091X . S BSHIRIIRENT
VRENBOEINTOAMR) OEIMIBRELLIENHEI L, 2FHELELTERESN
7oictES86 K. BUTHLTH S (K1EBR) ,

BIMR (v bo—) BHd. OINTELUBIC AT = —T VR B> TERELRAL. ©
EEMXE CKE) OBFEELRERE< T v Vad. OFEEY (BE) BOBRETHE
LTy T UV EETRELURLAUL (HbHHT08) THS, H2Ml (avro—) #
2. OO®icmA . @REICHELIFERTIRE L BEEZBA L. @RV = — 7 v ADBES
AR, FEHHE (Vital status) 28ER <y F /& 11,4238 (5 bictE 6508F) T
H5 (R28R) . FAHEE<yF U /S 5HAE. KRT (REEHEOFR BEE.
HMHTOREDHER. %) PEEE EFPHRD) . EHETF FRLBERTOREER
DFEW. RENTHITEZERN. %) cBdaE8E27 07— b ([BER. ¥RE~O
T =11 8 TIRETIEIC. BENSEANFEERICES LTOAEEICREAN
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SEEBINTES0IIM LT, AENEFRALILCL TWAE41ICE. BESL SMEMICE
BT A EICLBRERODNELZBNNH D05 TH S (Pershagen, Axelson 1982) (Pershagen
1985) (Damber 1986) (F3IBR) , EBRORIT TR, HIKIUFE2HRBRBTHEZER Roh
. OAEERY X/ OFMTIE. FIEF2HRBEE —DOICE LHTRITL TV S,

BEHOEBHHMIENA LB EN T TE L, MREOEHUINIEZ. £t LCEEE
1 (BE) €T, BEBET v F VI ERIEETELTL S,

BEBRLIUNBHRO222Re (5 Fy ¥ R) BEROH#HSE

T — METEBEN S EOBELEE (EF. BEE) ERL. AHFHIND2.5%C
HIZBMEIZEE L TO12,3UFB AT Lic (5 B3A0RERIIOWTIR. RENBRELL
Mot BAOHEECHENOB AL BEINIIHABETE LD - ) (F4BR) ,
HETE. SRELE IS, 1UTED SBHFPIMNE TS 2 TICEHTISORE () KR
FLTNZ LT3 (R48R) , INSTXTOREBIIOWVWT. AV . — 7 VEIMBUHE
Bis e irhiBaR Uiz Sy 7 8222Rn (5 N U 4 R) BAEMES (BERHE) 28%
EEMIZ. WAL GAA S TOBENN ([RY 2 —FZEOBREHN] 2R 09 b0
3HAMBE LT, F922Rn (5 F U4 R) BEARIE L Tl 5 Mellander and Enflo 1992)., =
NIRUBERBIFEL TN GEH) 23 HbbETHERR (5 KU R) BERE
L. SN K HENEEVFBELTOEIXTORRBIZOVWTRELODETEF2R (5 F
VA R) BER (Bqm?3 yeas)td 5, JORHE2Rn (5 FUAR) BERFEREIELEL
TOIIM GEE) O&F (vears) THRLU T, BEMETME LIoFE222R (5 F 9 R)
B (Bqm3) 28 L. BENL LUHBEO22RN (5 KU R) BEREOFESE LT3,

FERRTMETYS L-KBAN2Rn (5 KU R) BEAEFETEOE. 8% (5F—X)
BETIEL1,2814 (5 baSS24) . B (T bo—)L) BETIH2,5768 (O b4kl 2594)
ThbH (EIMM-5ER) , BEYMETNETS LIRBR22R (5 F A R) BEOHEE.
HYIERSHETH D BT FIEIL60.5 By m-3, BHT#H#I3106.5 Bqm3TH 5,

BERBIUHRBEOXKHFOEBREDHTE

fiRADY ZBFT. 5 K EMOODHEIER (interaction) Hid 5 Z EHHEE XN T
5HF ( [Z#&ETF (Confounding factor) J B) & LT, (1) BEHHE, (2) Fiid~0
BERE G725 BERHYE~OEE (Pershagen 1990), (3) MERMMAY X7 AT7TY — (4
BYB)  (Carstensen 1987) 2 ER L TL 3,

BREIZ OO TH, 1HH7 ) OMEI T KRR (REFMMETSE) £EEE L, BE%
KEBAAIEIDBEITE. g2 & I 1 RIS U, FRENIIONT, BRHN
RTHED2UFEL ERNCELE LIcHI DO T, FIREH (ex-smoker) ICAFLTHRITL TS

(Pershagen 1995) (ZDfthY) R/ EFITOWTHE (BHB~NOBER L UIREREY
HANOBE] RU [BMESIHMNAY X7 HFTY -] B2R) ,

BHa P74y 7 ER/BHD OB ONI-AR
7—#% 3. Epicure®kit/<y &r— U (Epicure 1990) D&Mt O D 2T 4 v 7 BT TRIT
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XN, FERN22Rn (5 PV HR) BEEMBAFRE (IIHESED M) B & R4
FEMRY X7 (Relative Risk) &95%{E#EX M (Confidence Interval) & THEE LT3, 4710
B AREEHIL. A) BENMTMETS Lc22R (5 NU4R) BE. B) #EKER., C
#Hl. D) LHS /) DS HER. B) M TORRICL 2 BETHWE~DOEE. F)
WMENFRAYVZRI AT Y — (ABEE) ThH3, 7 N EBEOHBEERII DT, M
ETFIWVEHREETIVERMMNMLGEORIET ML > THAZATVS,

BT L THRONI M ARE JEC) RERBA22Rn (5 FY A R) BE (FAHE
TOMEFEE) EOMERILTO®ED TH 5,

L £RENREROWTRITLISEEDREMN T F o #id 12k Bt AD &R Y X7
(excess relative risk) |3, RENPIMMEFE222RaE100 Bq m-357:90.10 (95%CI =
0.01-0.22) TH5 (EHIMM-5, FIMM-5&]) , &1, HE2REHICET USRIcEsd
BHEIS STV (RIMM-5, HIMM-5£]) , ZANHEFIFECLTWBEAIC.
FCA. BHLODEBIFERICETENE A 7T ARIZTEWETE 5 (LIBORITTIEEL, F2n
A —FE LT [8aE] & U THEIT) (Pershagen, Axelson 1982; Pershagen 1985; Damber 1986),

2. REPIMIBMETS22Rn (5 FU 4 R) @BEEHT140-400 Bq m-3 2400 Bqm3LL Lo & &, il
RAFERES FVBREICHEOHEENS o, 100 Bqm-3hichoilixty X7, €h<hl.3
(95%CI = 1.1-1.6) {1 UF1.8 (95%CI = 1.1-2.9) T 3, 140 Bq m3EHDIESITIE. &
BHAMY 27 BEEINA TR (RIMM-5, KIMM-58]) , i) X 7E&8HEFEL
THERIET (RIMM-6, RIMM-688) | X A 5180 (RIMM-7, RIMM-78]) %
£ LT 5,

3. R ADMISH#EFN ST, [/NIA L & TIRIE ] I2 D0 THWEENE S0,
&Y A TOMNAFRICET 2 RBAHIMRNMGETFIS22Re (5 FU A R) REL00 Bqm-3 57
D OBEHNY AV 13K 20.14 (95%CI =%-0.41) $ L1f0.15 (95%CI = 0.0-0.40)TH 5
(FIMM-8, FIMM-8%R) .

REAHUCHEE T (FEKHE0.05) , ISPEHERX MO LIRED S EHEE EERENY 2
JETNTHTRENADHTHS L&, BLRAFETEIWD) ,

4. fifAFERY R ETFELTS FY ERE (FICHREER) IO LOHBEFARS NI EN
T 5 (more than additive, less than m ultiplicative) (FEIMM-9, HIMM-9, £IMM-
10, KMIMM-108R) .

5. &0 VAT 4 v 7 BRI (BEBERST) T EBUY 27 BT (RE, &l
B, BEYRY) OEAHELTED ., WTFho Y 227 BFH) S bR EBBEINT

PAVAQ /AN

6. BEIZONTHL, T Fr et AL THWaoEhBiEshi (REBNT F LAV
DRCREIZBET 2HEHBIT L, I IRERLADLNIY) , REORBIIEER. 2
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FFTH%T 5  (Pershagen 1995) |

1. B LB TRET 2 BE0H 5 8 E. MREHCOVLTHEING 2 £, B84 Y 27 M1\
BHEONTWED, ZOLHNEEROMNEE - HEEOSHIIOWTRITT 5 & RENHIR
WETFH2Rn (5 FUH R) BAFLI00 Bq m-3 57z h 0B Y X7 3. 0.18 (95%CI =
0.06-0.37)ThH 5 (FIMM-11, HIMM-11 M) .

8 5 FUVEBRHENTEHVWRERIIBELTW MO S FUEEII DLWTOEREEKREE
DHRE, QUEREWH S LUHIBROMEICE S HETEE. 2R TIEEDOREANT Fo#
I L BINADBRFR Y X7 (excess relative risk) (3, KEPAAMMEFH22Rn (5 F
VA R) BEL00 Bq m-3 370 b '
ODIE4E :0.11 (95%CI = 0.01-0.28)
QD54 :0.10 (95%CI = 0.00-0.26)
TH5 (£IMM-12, RIMM-1288)

BEVLICHREL S (B LBOTITRET 2HEOH 28] 2BRVIDEEICE.
(DDIE4 :0.22 (95%CI = 0.06-0.47)
QD4 :0.20 (95%CI = 0.05-0.44)

Td 5 (Pershagen et al. 1993, 1994)

SHOOBEMLY X713, FEANIMMETY2R (5 KA R) BEH [HES 1Y
ST A BT B I U R, REEO T ST T2 S THHEL I &
HTHEINTOA, SO &, CNOOBEHEN Y 27 £5i0, HEARINATER (K
JE) BHEEETFIVERET S A TEROMLETH S (Doietal. 1996) , £z, BEICE 5
% IR ERGEH T E BRI B tud. 1,281 510 BERE L2, ST B R (M
MW ETHRENS FUEEI0 Bq m3) |2k 2 BEHRITEOMEN Y X7 & FRER,
1.10  GREIENY 27 TI10%) L& (Peshagen 1995) , HET 4EMh. #5I. B
R, b AMBENAE) BOBEMNY 27 £ HIMM-13, RIMM-13|.—§TRd,

Aw XHETVFIANYY 2 VEERIC K 58T

HET— S DEHEN S, Ay XMh& x ZREFHESTZEI0L D EYMTHERY 27
HEMETOFEREETIZENTE B, &S ITEMRT Z & 1o HEEH £ % t(Strtifi cation)
s RUTIAVY  VIEEEAFRTAZ EICL ), BEHRTFOY 27 FRENORKEYL
BRETEIENTES ([ XHE=ryTFAYY 2 NMEEE] 8R) , Ay Xl <
VTN D VERIEEEHG 0D 2T 4 v 7 AR MTOERE SN RTY 27 (Relative
Risk) -2 HB L TRY (RLIEBR) .

AV 2 =T VEBAT Fv et AICET 3 BEABRIIICEY 5194740 o OMMAE T

195 PRI ESHI ) DIINARRY 27 (F v XM, SRS ETF RS Bqm3L TOE
HE L7 7 Ly RELTRIN) 2UTFI0RY:

32



OxtHaaE (551, Hw22uMaED) 54 v Xt (ROR-5, KOR-5Z)

OtERIA v Xt (%OR-6, HOR-6ER)

OfFiflA v Xt (%OR-7, KOR-7EH)

Ol A D#EFE RS FFIA v Xt (ROR-8, HOR-8&f)

OBMERFIA v XLt (ROR-9, KOR-9EH)

OBRFEREHA v Xt (JERIEHE THMMETFHRESOBqm3LTEL T 7 Ly RELT
f#tr) (XOR-10, FIOR-10B)

OMBEBRTORBEEEOFMINA v Xt (ROR-11, FOR-115|)

O IRMIMZ ¥ REMIER] 14 v XH (¥O0R-12, HOR-12E/)

BHBEHMTELLTRIT Ui v T Y c UEEBA L TITR .
O MBY (81, #2018 i< 7N o UHEEE (20R-5, K2aBfR)
O#flA v XH. ((OR-6, H2b&EM)
OB+ v XH. (FOR-7. RK3a5)
ORfid’ A D K F 153 B84 v Xt (FOR-8, [3bBE)
OBUMER G4 v XH, (FOR-9, KéaB )
OHBBBRTOMBEEROFRIA v L (FOR-11, [4bER)

FFU/ERIBEC BRI 3 REXE

AT x—TUVDREBANT N EMDBAICKET 2BEHREE. MBADBENRAY 2 —7 8%
ABBRT = R—RZEINTHBEIE, FEAT P AL (Y R7 LR IS LT
THRENRE CERINICEENBIRTH S I & D Y 27 BT SO R W
DERVNTNEZ E, FIXLD, EDODTERUECEVHLOTH S, L L. T F/EITLBH
BRI, WCOMDTEELERDNH 5,0

FY. BEMM (XY 2 —-F UyREOBRREHM] &) ICBlELIKENZ2Rn (5 F
YHR) BEER. YFHREOEFHBEL LE L TI0REER W EXHEHEATHAS (
Swedjemark 1985), X 5IZ, REN22Rn (5 NV A R) BEEXER. BEToOMETHREZ Y
5T LITONTR, BT AHENH D, A—KENTH->Th, HIELTOIHEDH HRE
IZED222Rn (5 FUHR) BENKE(RULIENHENOTH S,

RIS, BE. MEBOuHhT (BEMY THET 2HE] 0H1FIIOVTIER. EHN (B
£) O22Rn (5 FUyAR) BEFRAWTINOORENEOWT  BEHEE LG EICE.
YR7 & ®INHET 5B Thdtd b, WOOMBEPICBRALTHNEDEEIC2Ra (5 KA
R) BEOECEBHAERTH HERENE NS TH B,

S FVFIREAHITI I, BEAENS FUEBELERY (218Po, 214Pb, 214Bi, 214Po) O
AL Bl (EIZRER) ORI THB, Licdi-Te I FVEICL A8IETC BETFT
BIHIZE, Ny VT RS FUBERMEREMOTHELI222Rn (5 FUAR) BENGS
N SEFE AR (218Po, 214Pb, 214Bi, 214Po) EEAHERE L AULHE SN EITH B,

22Rn (5 FUAHR) BEES FUBMEARY (218Po, 214Pb, 214Bi, 214Po) RED M ()
SFPHHEND) @d AV = —FURBICBY ARE TR L T04E SO THSD, JO{E
HEBRICEERETAT L —E TR, 7o/ VBEPEE. ZOBEERICL - T—
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BB TIE020 080T TEH T A Lo TS, 2D, 22Rn (5 FUHX) @
ENRUKEORBRTH->T b, FEDS KN UHEEE S (218Po, 214Pb, 214Bi 214Po) ()
WAL Bt (REX) OEHRBELT L SR U THEEL,

TORRBAN TR TAEEN (BEEEEWD) By A9 2 —F U TRO6EREHLONT
WBYD, COHEGHCETFHETH - Ty BFEICIIE 2 O BETOMBEHIC—FICERY
B EETELE L, T &R, RNy TS N BB ESZE HOTHE Lc222Rn
(5 FUHR) BEIESNTS F/EEERY (218Po, 214Pb, 214Bi, 214Po) IZRET 3
WECBEAHE LT BT TOEFREWRIILB LI TEEHTH 5,

CHhSOBERMEMEICMA . WA 8k ORKBRS FUBEREETSET. A%
IR NEENT OB UHEMNH 5, SEREBOEROSFICL 28 EL. BEHADEL,
1980 HICKEN T K ORELENHESHIMOEEDI I EICL ST FUBEERMNED
EREICLD, BHENFAOUERENS FVBEEEL. HENSHEIEFICEEL TOEAI
B AHERENT FUVBEER, B> TWAB I EMETENS1HTHS ( [1955FD
BEARS FU/EERENSREOAEE (19904) ] 8K) ,

Hi K HHBABTSE (ecological study) & EL# W MBISE & DX

KEANT N LAY 5 Mg sE (REMRREER) (3. REN222Rn (5 FV
HZ) BELE MK & 25 THOMIE (Ri22E) O ARE EL) o, MMidtALETE
{LSE T (Standardized Mortality Ratio) ZH# L T. KBNS N LA LOMEEHEEL
£ ETBHLDTH B, ML L HE N BUFRSOHEFHREAV I, E2ICUTHR
T EHEEREHE T EDBH Y T Cross Level BiasEIE 3 ED3d 5 (Greenland et al. 1994)

Peshagen 513, X7 x —F VB 2 BENBOUFR CIE LT — 4 %, BER. MR
NENOBEERIZHEY HAFCE ST, KREAS FUBENGOHUR & EOUREICHEL
HUT. SO FHEERN22R (5 KU AHR) BEEMPABREOHBYEY (REETH
EHY) BELICEZ A, TREAT FUBEIRUOHURDIT ) D ARBEIMEN] Y X
AR XN, X512, F4DHIRH TRENBHROFHEICE SO TEREREMIEL
TA v XWERDIEZ A RBAT FUH ABELE NI EIidt AR BRI HNY 5 M H
BonlcbDI ETHS (Pershagen1995) , fDIARR (JEC) Fid. FHENRED [BUHF
B ICEKEFEL T, IEHAMBIE AT (RERAT F VBENEOIUEODIES
DA RBEIMEN] L0 RS E (myth) O bL Y FEBELTLE ) I ENHBDT
Hb. ZDEHE. B FUBBHKICEF L T AHENSEORERN, EF FREMX
KEELTW3HENREORER L DD 1c 2 EM, BREFDHTVBEDTH S,

WHRODYR I FEHLEOHRE

1945 DI, KB, 5. 20 =2—F o095 v EIHBEERENEE LTEREN
TR ERE (BM& ak— b)) TR, LS EBEEFAOMNARE (B0 B 7
FrEDEEHIICRRIELTHEAI ENRVENL (U5 VSRl GEORE
FPERE (2h-MAZHE) ] 3R) ., choFEFHEEEZ bEK, XKERETAT
I-BEBHROECEZHS (BEREZRSR) 3. 5 FUEE£RY (218Po, 214Pb, 214Bi,
214Po) ORABIE L H 1= DFtHADBEMSTY 27 %
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1 WLM#7: 90.0134 (95%CI = 0.008 - 0.023)
EHEE LT A (BEIR 1988)

IWIM (7—%Y % « LAV e T v R, AERESR) 3. BUTE L4, BIEREE
0.6 LTHETLE, HEFEAN22Rn (5 FAX) BIEC Bi33.03 x102 Bq m-3 years
L1:% ((ICRP 1994)

L7t > Ty AT 2 —F B 2KREBAN222Rn (5 F U4 R) BEEMNAICEYT 28%
HERLBOTHRonIGEEMNY 27 (BRS FVEBERMGDS FU/REE L TEHE
FEOPREZFY) 3. KEANIMTEFY222R (5 FUAR) BEL00 Bqm-35H7:h:

0.11 (95%CI = 0.01 - 0.28)

0.22 (95%CI = 0.06 - 0.47)
EHEEEINTNS (ERIMM-11, BIMM-11E&R) , &Fd. BEMHLIUHEHI o R
LIcBOZETRET IEEDH2E] 2R OTEITLIBATH 5,

ZNSDOBEMENY X7 1E. FYEGHM (32.54) 1I2100Bqm3D22Rn (5 FUH ) %
BEHIE < (3.25 x103 Bq m-3 years) L7:EXDETHENS. 1 WLM (3.03 x102 Bq
m-3 years) H7- ) DFRADBEMM Y X7 1B B L.

0.010 (95%CI = 0.0009 - 0.0263)

0.020 (95%CI = 0.0055 - 0.0433)
E1iBo 22Rn (5 FUHR) BEEWLM (7—F25 - L)L - v X, AFEBERSR) 1
BE HBICERA U BUPFR L E B RO REEHIC OV TEROEZS LI A TH B
IhodfEid. 75 UELFEEERERNS & U RERE (Bm&ak— Mg T
Bon/BEMENY X7 EFIFRBOKRENL > Tind, AT 2 —TVIZBYBRENT F
ERDRANCEE S A EEFRALERD HAHEZEDTOHBHETH 5,

A
FERE. AU x —F ET B #EP 72 FiGun Astd Swedemark{i+, Rolf Falki§+315 L tf
Anita Enflof§+, oA 0 Y v AAEBAFBEEER PV FPIFEE Goran Pershagen(d

T ¥ k UFrédéric Lagarde DR NICL VMY F LD D TH B, L TEHT 5o
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BEA [Rby 7 RNVLADKRBEENERE]

A by P RIVAE, AT =TV OFEEIALET 20, TN THIZADIV Y TE, £,
7Y A< ADEIZIE. HREEEIE— ORGS0 ASURIGIKE TS ~108 L ESEDET
KL D, . BEGIORRRELEND. HHELTH, BOTHUT D & (B g T
HHEECDODTH S, Axlid. BEOLDBEZHFBOYMN O ZHATHMIKEKTHES
W SBITOR—BEHITH 5,

HHMCHIRBOBRF L. €2 b INE—T 4 VIVERT. BEERTHECR#HL -
Y —ICEREE TEYLGEBRORGLCBD TS0 BEREMNTENORIRITER22E
Hite. BEII20%00530%L—F L THEh. ERERIOHELTREZDDDTH S, BRL
ENHRECL->DY LI ZEHEIC - TH O BEMICEIBH IS ALAILEDN T3
1ob. BEMOFTHES LTHWAELITHbD, AV —T /D7 ) A< AT BRICEF
BAD 7 v F— (RyRX—=h—A) { BHRrCEERAOTIALA Y (Lo 7)) ICR&B, X by
7 HRIIVLRBELRDII . 7NV MEEMESEST 2EDE 2 (THR5T) THRENTED.,
A% RIZEE - DR lED L2 27— F TREBKRITLICD. FOFEIo0xH 2 b
Y—ZF—THWch LGRTT, B AN G8A) ICHAKO—HFENTI v PEPHEK
THAGB R L THRITODTH 5,

BEB(RU—FUVEBARNS FVBELVARIV]

19824F |CSwediemark{§+ S5 0E M L - £ HREN S F/BERETE. ME. AORE, &
SHAEEZRULTEELUIS6REEZME E L THEIN T, —JF. SR BGOSR
AR ERTNTNERUIKEA S FUBEX S Y —= v VRE. 1934FF Tic2EHD
4[KE (BED6%) 2AN— LT3, TNEFNORBERIZ. R T 2 Va7 G600
TF—FRX—24t L. EERFZELSHESH (UNSCEAR 1988) HizHfiEan T35 ((B-15
) .

IDHH, A7 V- U /BER. S BBEEOEENEEEN. BEERXEEZ ROUH
FTEEOITRHIBRHERH T EEZANELTEBLIL D TH 5,

2 =TV Tld. FEAS FVBENEZEOREEMBELEATHID ([RT 2 —F >
KEUBERERS F U/ REERHE] 8) . BRI, REANS PV OLTERE
AFTHLEIGEONTIEE IR, BRIV I o6DEMAD 5 F U EME] ICH#T 5
ZENTE S,

ZEWI FU/BE HRERBREELERICEDONTED . BERBIKDWTIALAA— MV
$H12h400 Bg (N7 V) | HEFZERITOWT200BqTHY, 13747 A — bbdH 12200 Bg LY
FORBIZDWTIR. BENEEZEAIIICHEINTLS (HFALRI)

BEC [RV2-FU/EHBIEIREAT F/BERRYIKE]

KBNS F VEREEBEEMET I8 VNS v FEER. A by 7RIVALIEH TS
1004L EH b BEBIEFRICE (5 F ) 0BHEZ Ths, BEMTEBNES LTHE,
KOBRHEED BT OWEZSON 6, T ZIHFBRIEBELRELILY . REOHIIH
AREHFZE > T KTOSZEHNIBAT ST FU 2T 200 THD . 20 5EE S
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HAAHE» SPEAMNE TEHTH 5, BHid. FEFTEHICHLTS KBRS - 1z
RBEONHET (RA24TMET) BT 3HEERI T, KEN T PV BEOERZHEE
LT3, REBIFEEORIGEATLLFH LML,

BHD—2i, BEREIN LM - @i AETEES (L - REOFHEMKD
2%) THb5, BNT F UV BENEWERBOFFEANTID . T045. BEEERD AEHIE
(IEBEMSTHD, —F. BT LM - REAFYEL LTHRALL D T8I, BA
S FVBEOBWRRBEBEVMMMNTUES Z L1215, ST NERT B1cH, LT LLE
BN TWEWY, FBESTEOBICIE. RENS FU/REEOMZERE. ZOFMLOEL
FIRTTH008—EEITH D KEICNT B3, RENS F U BEICHET 2 88E%:
Kb L. BHBREEMIZ. MOrOBHATERENS FUBEN [AB LIokEE] K&
BEIE. BRSO A EAEEDE (RSP LA BEES) PaE LT sin
EHIEWMORDTBHNE LI THD, AV VawIBLIciUd. TBE. Ef%
b o THEATERREIZONT, NI hHD LI E@FBR 0] 00T —fk
IERAT =T VADEZHTHY, FiETH LM - REEFZRDICHT D ETHF T, b
ENEIZOEN LRSI 0L D TH B,

—Hs T— MEDEROBAITIE. KR, HERIMTII~XTOHEDERANT F U
EAUMEL. TOEREZELADOEFICHLTGEAT AL, bULEANS FUBENERE (&
RIFAFBRE) TR TOBEAITE. KEOKREHAHT, BENKZ# LI L0, ThZh
EHMIT SN T3,

BED (R —F VENHEM GNP (Statens strilskyddsinstitut) J

AU = — 7 VENBURPEEIE. B LRV F - EOERE Ul TBAHRRETmE ] 1
HEOIOTHAOY YAAKREOaNT « =)0 MRORMNICL - THRE SN EERBATHR
BLRESOFBEYTOERKUEMRE UCEILHED H IMEFTH 5, ERBEDEIRTHBSv
(=L b)) B, BEREOZHICHE LTS, EBUIFSY CREBAEE. Butietl
F BAHMCFROBU RS AMERE, WREEEM) | USRS (RFILSO
Bk - IFEREBSTARD IR AUI3D) | EF IBES R (RFIBERRR D e LR IR
THU) 2H 0. I20Z8D0KALHEL T3,

A7 =T VEAICREERERHRETE =4V v VAT AR BOHD LH IKIRDHC 58
T BUEBUHRL NIV OBERZHET T E IR 2 — 7 v EBU R Bi# s . 19864ED
F V) 74 Y BFFEGIC L AR RCRIICERAT 5 Z SICBkII L. X, £0%
DB - BB MO EE L LA EHEEOEVEEL T 21RH#EL TV 5,

BEE [RER. YRE~OT7 V45— 1]
BE. HRBOLERERREIOVTEAEREBLICH > TRET B2, Tor—F
DEEETERINh TS, 75— FORER. UTDEEh:
1) &AL F (K) . iBORERF
2) HEEWEEEF
3) 194TELIMEMEER T £ CONMOBERELAR & BEIH
4) BEORBFREICET 5 EEEH
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- REHEH

- SER

-BERE (EH. 78

- REWTREEY 2HEE (BEARD

- BEER FRU BB TRET 5EEOFIL
THEBRICONTIE, EFick > TEHBERELTHIEL TV S,

BEF (AU ~TVvEBOBFE (Heating season) }

29 2 =T URBOBRITIIEENL S ER D OBKE (Ventilation Chimney) 2$H 5, BN
TRE LIZBROKERIL. BEOAT. BE%50 O ENEERE B L > TRIRED S
BEEICEMN. BAC BB SN 3, RAFSOMMEE S EO T ERER Y
A5/ (Natural Draught Ventilation System) Tdh 3, £OER, AFEIKH -1-ERIC. BPF
T EDRE NS BA OHEER EGNLERIZIMOA TN 2ETFNVF - TH 3, R
U x— 7 VRBEIREHRENE ), TEAKEVI0EUT ] Lu2BFEMM (Heating
season) |T{d, ZODMHFD ABRMTEEIUMER 5 - LIl b, JOMMICEED LR 5L,
B S FELTTHRDKEAATL ZD0MEETE 5,

29 2= 7 VRELICECETH 30T, [BASEI0EUT ] &2 Mid. Hikic
LoTRNND, ALy JRIVALERGET - R A TR, BEPRII0AMNANSAAXRET
TH 5o

%G [XZ&H T (Confounding factor) ]

AT EFRECI>THONMILEI ELTWAER (REAT FUr#d ) &R
H (it A) OBREEDIEIORTFTH S, HIERH. YEABICBOTHKETENS
BIZHITEBROFZHDH 5, THibB,

OXKEFIR. THEEVWLEHEAD Y 27 BT THFIERL 57500,
OMEFiE. UBHHEDONEER &5 D DB MIBESTH TUTE ST,
OXEHE 1. HBERIMEEZLE L 2EBRORPINET EHFTH > TRZ ST,

ZHHFOMEZFKG-1IZRT, R x—TFVEEBAT P i AE T 2 EFRE TR
RENEEOORER, OBMESIMNAY R AT Y —, OFHHAOBEIC LB HBE
BHYEH~DRE., ¥4 (X 0b3WHEKOH ) ZIVHTLELTEELTL B, [
ARBILT. REAS FU#iIE { L HEHY70 B (Interaction) 2R o 7-Did. REBTIITH

5o REWNT FU oMY 2713 2REROMKIE, ML L. HEUTTHS LR
N T35 (Pershagen et al. 1993)

EEH [BHE~OBGIRELLNSBHERGE~OERE]

BTN TORFIL2BERHYE~OBREICH D M ARRICE T 2/ EPF (Pershagen
1990) (2HE ST, BERE. MBHDOI B, X by 7RIVAT., I—TKIH. 2 AHFOW
FTHNIATED SER MK T £ COMMPICIOEL FBF LI Edtb D&%, [HTTHR
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BEE] ELTHBLTRIRL T,

BEL [BESMNKAVRIATTY -]

ehZho BER., MEEHL. BEGICIODIMDPAY 7 AT7TY) I FH L TEILT
Who BIIED Y X7 LAV, BEEEITNRACET 2FHAVIE (Castensen  1987) T
EIOTW5, B Y Z7 VRN ECEEILEU LB LUCEE (B A7 BEREE] |
BHY R LAV E ORI R LcEE (BY A/BEREE] . JO6LWE [FY 2
IBEREE] KThZhaBL T3,

BEI Ay XBETyFIAYY L IVHEEHE]

A v Xt (Odds ratio) RUSHEFRXMEIEZ. BEROFELEKBOFTMCLDEFT L2 x
2EIDO0VT, BI-LISRUIEEIC L » THIEICEHE T 5 2 E0TE 5, 4 v XHid. EUB
TIHRERRE (RN Y 27) ERETIETE B,

x ZFEfEE. BohioA y XH, BRICEK > TE LA WHEHIC O LW TIRIBRE AL T 3£
HBREST SBICHOCSEETH 5, 2 x 2ROBHE FTHBLUINEN S 1E5 W EEHE
K HOEIME) 31THY ., AHEID x “FEDS5 %3i33.8415, 1%51(36.6349TH 5,
IR AT T B 72010, HE2 x 260 y ZF @, SPEH S0 F1%EE LRSS
570,

T VT IV 1 JUHEEE (MANTEL-HAENSZEL ESTIMATOR) (1. EZXH
(fEfn. vERI. SR, REIFRE. 2ot SIS EHRIIDOWTRI-2ITR
LItBRICL > THEL, EXBEHOME L H 2BEMEST 52 &M TE S (Mantel-
Haenszel 1959) , < 5 )U-A\ Y  JUHERIEDRED., Ak, HETE A - bt HE, o
Y ZONRE U & - TllhaEsE 45 Z &05T & 5 (Robins et al. 1986) ,

%K [195580BNS FUEERENSZEORNAZE (19904) ]
29 =T YRBAD S F o BEOHRERBE. 1950FERIE, FHlICRWEEBRZROVLT,
4550 Bq m3 BETH i, 19T0MFEREAEL D FFF —HFriERah., Rara
v 7Y — b & UTAImshale (IZAESE) PRV ONE X ICIED . BOBKELNA
SNBL DI > TEIAER, FHLTI00Bam3 BEF THMLIZ, TDHk, 19874 |ZAIm-
shale (IiT AEE) OEHFEANELEIN. Y « —F VEHEHMBERETE RO E Ui

BREEY (T AR itk b, BETRBRAIZKENT F U/ BEIMERETIZH 5,

BHEW - ABBOLMIELRO S N HEWE BT T 5 LT, BIENICK S I THER
#H. EDDIFABIIERINEENTOSARERDH S, HEFERDOERDYEIZ L HHFED.
BAERADE, 1980FERICKENS 1O RBEL H RROMEHOZEDIIEILLBS F
VBEERMEOEREIL), ALRETH-> T HBEEKEL, HERRHEVBELTOL
BEOKE TR BRS FVBENRL > TOBTRENS 515 TH 5,
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REDERRK - HUKA - BRI SEICET 5 —RRRCE R A8 F HIRF 5 A HUS R
WtFE (Ecological Study) &9, R—AMICHH 2 EHUIKERD FRFEE T/~ THUSFEH LD
B A B FEGERAWR)  A—E£HIc 0T, EREEREEFRBAEORER(LERNSD
FHE(M LY FIFE) « B£EHO 2h i 0 TEREEE, BRFEEE BT 3 7R
HEWIR) 0% 5, JHhOHURBBPIRI. HENAERCERTE. HFLWRERBOIH
DFHMVIFRE LTREATH 30, BAILODWTEREEHROEREHEL TEITLTLS

40 -



RTRBODT, MOER GHEF) ODEETHERNED SN L HERNDH 5,

FBRR: 9—F 7 « LRI v X (WLM)

ISTA A — PO ZEFKHFICHFET 522Rn (5 F ) HEEARWH206Pb (81) 112 5F T
HE R TD a O X NF—DHEFH21 X105 T (Va—) THELEDRT VY viba
IFRIVF—BEZIWL (7—F 7 - LR)V) L), T K& OEE L RH B Fic
HBHIBEITIE. 2R (5 FUAR) OFEHEMHEBAA3700 Bqm3D & &2, 1 WLIZHY Y 3
a IR NF - E N5, IWLDHIT  BE TLT0M 58 9 2 1\ DO BB MBHkiT 4
BA1 WIM (9—F 27« RN - 72 R) ), 2Rn (5 FHR) BED144 Bq m3
CGFigH0.5) DREKA ERBAT 5154 0BENIHHIET BN WLMTH 5,

41



REFERENCE

Baverstam, Swedjemark. Where are the errors when we estimate radon exposure in retrospect?, Radiation
Protection Dosimetry, 36, 107-112, 1991.

Buren-Haglund. Radon och radondotterhali i gamla hus. Stockholm, 1984, SSI rapport a 84-23.

BEIR; National R esearch C ouncil, Committee on the biological effects o fionizing radiation. Health risks
of radon and other internally deposited alpha-emitters, BEIR IV, National Academy Press,
Washington DC, 1988.

Carstensen J. Occupation, smoking and lung cancer: cohort studies based on S wedish register data (Ph.D.
Thesis. Stockholm Sweden, Karolinska Institute and Hospital, 1987.

Damber L. Lung cancer in males: an epidemiological study in northern Sweden with special regard to

" smoking and occupation (Ph.D. Thesis. Umed, Sweden, University of Umed, 1986).

Doi et al. Annual Effective dose due to residential radon progeny in Sweden - Evaluations based on
current risk projection models and on risk estimates from a nationwide Swedish epidemiological
study, SSI-rapport 96:16, ISSN 0282-4434, Statens strdlskyddsinstitut, 128 pages, 1996.

Epicure package: Computer program for risk analysis, Preston and Pierce (Epicure risk regression and
data analysis soft ware. Seattle: Hirosoft International, 1990).

Greenland et al. Invited commentary: Ecological studies - biases, misconceptions and counterexamples,
Am. J. Epidemiology, 139, 747-760, 1994.

Hubbard and Swedjemark, Challeages in comparing Radon data sets from the same Swedish Houses:
1955-1990, Indoor air 1993, 3: 361-368.

Hultqvist, Studies on naturally oocurring ionizing radiations" , Kungliga svenska vetenskapsakademiens
handlingar, Fourth series, Band 6, Nr.3. Stockholm. 1955.

ICRP: Intemational Commission on Radiological Protection, P rotection against Radon-222 at Home and
at Work, Publication 65, Pergamon Press, 1994.

Mantel and Haenszel. S tatistical aspects of the analysis of data from retrospective studies of disease, J.
Natl. Cancer Inst., 22, 719-748, 1959.

Mattsson, B. "Cancer registration in Sweden - studies on completeness and validity of incidence and
mortality", doctoral dissertation, Karolinska institutet, ISBN91-7222-791-5, 1984.

Mellander,H and Enflo,A. The alpha track method used in the Swedish radon epidemiological study.
Radiation Protection Dosimetry, 45, 65-71, 1992.

Pershagen, G. and Axelson. A validation of questionnaire information on occupational exposure and
smoking. Scand. J. Working Environment and Health, 1982, 8: 24-28.

Pershagen. Lung cancer mortality among men living near an arsenic emitting smelter. Am. J.
Epidemiology, 1985: 122:684-694.

Pershagen,G. et al. Air pollution and cancer. [n: Complex mixtures and cancer risk. Lyon, France:
International: Agency for Research on Cancer. 1990:240-251, IARC scientific publications No.
104.

Pershagen et al. Radon i bostédder och Iungcancer En landsomfattande epidemiologisk undersokning,
Institutet for miljomedicin, Karolinska Institutet, IMM rapport 2-93, ISSN-1101-2803 (in
Swedish), 1993.

42



Pershagen et al. Residential radon exposure and lung cancer in Sweden, New Engl. J. Med., 330, 159-
164, 1994,

Pershagen, G.: private communication 1995.

Robins et al. Estimators of the Mantel-Haenszel variance consistent in both sparse and large strata
Limiting models, Biometrics, 42, 311-323, 1986.

Swedjemark. G.A. Radon and its decay products in housing, Ph.D. Thesis, Stockholm, Sweden,
University of Stockholm, 1985.

Swedjemark, Buren, Mjones. Radon levels in S wedish homes: a comparison of the 1980s with the
1950s. ACS Symposium series No. 331, Chapter 7, Radon and its decay products: Occurrence,
properties, and Health effects, P.K, Hopke editor, American Chemical Society, 1987.

Swedjemark, Hubbard, Boman. Radon in the same Swedish dwellings in 1976 and in 1990. Radiation
Protection Dosimetry, 56, 315-318, 1994,

UNSCEAR: United Nations Scientific Committee on the Effects of Atomic Radiation. Sources, Effects
and Risks of ionizing radiation, New York, United Nations; 1988.

43



(DFH) ¢-w bg 000‘gy : vonenuadUd Ausdord uoper }saydny sy

¢-wr bg 000z < saoe[d yIom (G
gcwbgooy < save[dyIoMm OTe
(pare8nrnu usaq aAeY sasnoy g0z 0 2A0qe JO % 1€ noqe)
gcwbgooy < sasnoy 00z'0¢e
¢-w bg 000z < $3SNOY €67 Te

("33 spooyds ‘saoeld unyrom I3Y10 000’S ‘sasnoy 009’ 1ST)
(s3uremp Ystpamg [Je Jo 99) sasnoy 000‘0%Z poAaAlnis safjLIoyjne [ed0]
(2661-6£61) BuUTuaaIds [243] UopEl [ERUBPISaY YSTH

¢-w bg o1 :[9As] uopeI J0OPUI YSIPaMS SPIMUOTIEN] e

(ueaw Teoryawroas : ¢-wr by ¢g)

(wesw oyaunyyre) ¢-wbg (As) ST F S8 syusunredy e
(uesw [eorewoas : ¢-w by 69)

(wesw dopauryire) ¢-wbg (As)eyz ¥ 7zl SSuIPmp paypese

(sesnoy Afrurej-inur ut syuaurnirede g1 ‘sasnoy payoelap GIe)
SasNoY 90G paAaAIns ayninsuy UoIda}0I ] UOHBIPRY YSIpamg
(7861) AoAIns Uopel [ETJUSPISAI SPIM-UOTEN

EHBHRETHI A cMEE LT LY 192

44



Eumfﬂ.m
3y} Jo snyels

10308] shy Supjowg
Iadued Jung ¢ 103083 STy

}SSI9UI JO 3WOdINQ

uonoeISIu]

amsodxs
uopel
Y, [ETUSPISaY

amsodxg

SWOL DT 10K

45



'L (0N (DN

(0N P D 3SBISTP ON
(DN q e aseasI]
TeloL pasodxsun pasodxyg A103a3eD

a1qe3 AH>uadunuod T X g

(T- L)L
(ONDNOWDW _

A T _-i e
ACDACTIN

{'P/1+D/1+9/1+'%/1) 96T F (OYu}® = 1D%G6e

DIq /1pre = YO o

FIVNOS-THD Pue TVAYLLNI FONIALINODI%S6 Si ‘O1LLVI SAdO

BT X NP FEREE%se “HY ¢ ¥ 1K

46



= g Ie @
serg S (pore e < vy
'L
+X
JH...JI =HNYO o
7

JOLVIAILLSH THZSNAVH-TIINVIA

=Y “BZHUTLAANSNALS 2 IR

47




€Ly |99¢ C TSy je6z A Y4 T6v  |6SE FA SR (11} ¥y j6ST plo sxeak §£-G9
048 |98C VA1 S (474 A2 (474 ree |9s¢ LR V744 'yt jooc . Plo s1ea4 $9-G5
yil |88 8¥L 196 0%l 146 [ S 141 L6 <L gel {18 plo sxeak yG-Gp
£y 123 Sy 62 s 9¢ gy £C 8¢ [44 8L % plo s1eak H-G¢
0001 €L 0001  0S9 0'00L 969 000L 0t 0001 ¥4 000T 989 ey
9,  Isqunp 9%, IaquInN % IaquImp] 9,  I3qQUNN 9,  IBdqUINN % Isquunpy dnoid a8y
e apeuIa g ST sTewag 3N arewa ]
s3alqns J0[3Uod puodag spalqns joxuo0d 3511,y spalqns ases 1soued Jun-
(€661 WOY0IS ‘o3mynsur

ex[suljoIey] ‘UnIpawo(iur 105 393mynsy] , Sunnjgsispun ystdojorwaptdes spueneywWospUr] UF - 130ULdSUn] Yoo 1aprisoq I Uopey, peiua
‘c6 /7 Wodder-WNT ay3 Ul T a]qe] Jaye paonpoiday]) Jspusd o} Surpioooe spalqns [oQuod pue ased 8y} jo uonnqrysip 88y [ a[qeL

BEREIEHOBB K "REFZASNEMABREFEZ LHANVEYI A CMEEAL—T0Y T¥

48



pesd

g6 |
0001 0001  0S9 0001  ¥69 0001 0€L 0001 ¥4 0001 98s [eioL
% IaquInp] % Isqump % Iaqump % Isquump % Iaqump] % Iaquinpy
aTelN arewa,] e s[ewa ] aTeq a[ews
spaalgns jozjuoo puodag spalqns [O[Uod 3T syoalqns ased 1edued Sun~]

(€661 WIOYP0IS ‘121mnsul
BYSUI[OIRY] ‘UDIpaWwQiu 107 J93ninsu] ‘, Sunnjesispun ysidojorwepids apuepeywospue] ug - Jouedduny Yoo Ispeisoq I Uuopey, papnus
‘06 /7 WoddeI-NNI a3 ul Z 8[qe] I2ye peonpoidsy]) Ispus3 03 Surpiodde spalqns [0QU0d pue 8Sed a3 JO SNIES [EIIA Z3qel

RHUHERHOHRB X " REFZ ASANLHBNBFT LRV EY ] cMEEL-T LY ¥

49



91 YIEl 1821 (2)-(5) stsAeue 10§ oalqng

191 oLt 6L () :a1qereaeut £sams uy

€751 141 09€1 (@+(Q) =(3) Tm0L
70T /8T €91 T€T 8Ll T (@ ‘pardeiioN
§T oo o ] ze g ] S19[0
A e i 91 i sauoydafa) oN
v's ¢z e ] sv oo 1 saaqe[al oN
901 Tot i T8 11| Iamsire 0} pasnyay
864 L8 z6ll 778 81l (D+(v) = (D) :panday
ov oo 1 vy feg ] se g ] seARE[al 190
98 i ¢l i 79 i I19}s1s uO\ﬁGa Jazgorg
v Joe | 09 |8 | ver Joov | PIYD
Lie [isy ov  fes 1 ose Josv asnodg
sz ot 789 [rs6 89 fze | (@3es1ay/wrydalgng

% IaqunpN % umAE:Z % IaquInpy
JOZUO0D puodsg JOQUOD JSIT] syoalgns aseD

paonpoiday) 1eoued Sun| pue arnsodxs Uopel [eRUSpPIsal Uo AaAIns spimuoleU 8Y3 Joj panmbur sxreuuonsanb ayy o3 A1day

(€661 WIOYPD0IS 193njisul exsutjore] ‘UnIpawQlfur 10§ 193musy] ‘, Sunnjgsispun
ys18ojorwspide apuejeyWospue] U - IsdULdSUN] Yoo I9pr3soq I Uopey, Pa[ius ‘€6 /7 Moddel- AT a3 Ul € a[qe] Joye

€ olqel

BB — 4/ LTMBUY DORVLOEMHNEE T EHN VYT A CMEEA LT LY ¢%

50



"S[OQUOD 8y} 10§ pash ST UORDa[as Jo Tead paysjew-4Aousnbaiy ayy searsym
‘porzad dn-mofjoj jo pus 2y} panygsuod spalqns ases ayy 10§ sisouderp Jo 1esh ay ] ,,

sssnoy g7 sasnoy 67 sasnoy ['g (@/(v)  3dalqns Aprys yoes 10§

sassaIppe ay} Jo IaquInu aSelaay

suostad £07F suosiad ¢z suosiad $zH1 suosiad gogT (g) syoslqus Aprys ayy Jo Taquunpy
00 o [ | sIQIQ0e

S0 90 i ISUMOSSTION M JORIUOD ONe

8¢ ¢v et | pagRQuapt 2q JOU 3510 e

Ty ge [t | PISUWIM UOTSSTUIIZ Jo

97 0T i 80UapIsal se pasn JONe

LS G 62 | Isununs ur pasn AuQe

11 V11 JUB)STXD JOU 3SNOL o

Vi 207¢ pa4aAIns Jou s3uTamQ
9% T668 g pakaams sSumamg
0001  P6£T1 (V) pagRuapt ssaIppy
sponad Z6g€1 spouadfpzey | spowadffery | 1857 pegRuap! spouad [eRUSPISSY

% Te0L 9%  IaquuN %  IsqunN 9%  IBqunN

[0QUOD puod3g [OTU0D 3sI1] soalgns ase

(€661 WIOP[I0IS ‘19IMNSUI BYSUT[oTe}] ‘UpIpawgiiur 107 393ninsu] , Sunnjesiepun ysidojonuspids spueyejwospue]
ug - IouedSun] Yoo Iaprisoq I Uopey, pafinus ‘g6 /¢ 1Moddes-WINI Y3 Ul ¥ a[qe L Iaye peonpoidsy) dn-mofjoy Jo pus ayj a1ojaq sieak
931U} 01 /P61 WO sIeak om] sea] Je paal] spalqns Apnis alaym sUOHELUSIUOD UOPEI I00PUT T8y} pakaalns sSurjema ¥ a[qel

LNCHEERRER A cUNTEHEBTS 2 5 g7 2B
O RlEdre S MEIREETSY O CHreheEB N “HEFZAGNEMBNETZ LHN VN2 A cMEZEAL—-T LY pE

51



186°T - /8% 96T - 1811 PIOT - €001 TIOT - 0001  =({0NYO)IvA

¥eST g9LT 6000 9001 =HIOIO (OHET OPDO [IZGUBULI-{IUUN
741 sezz - osgo [l | eVt - 660 Rz gzt - avo pz__ | art - esco e | v ] tomuoopuzjeron
507 1evl o ozt 6811 73 8000 6001 Uz £60°0 0860 952 233
YIEL vz - oswt [l el - w60 P ] wry - gigo et ] vl - %90 [igg ] e 1  (onuoois jo-on
ey 1951 v ¥2eT 8ol W 000 800 w 5800 ot 997 7
ST 0lET - 001 6 oWl - 1860 %% T - oo 9% TV - 690 196 73 TOTU05 PUEHIT ON
ScTy 5e51 £ 460 8811 9%z 8009 6001 1 ¥000 9007 A .
— - — o —T
I3QUIRN O] MWRDSIHD (1D %S6)SPPO  19®0/o8)  aIWbaiHs (1D %G6)SPRO  10@/a8w)  wwmbe-[HD (IO %S6)SPPO  WU0/e0v)  alwnbsiHD (IO %S6)SPPO  IU®m/oew)  ueo/auw)
£~ by 0op< £-w bg 00i-0¥1 £-w bg 0v1-08 £-1 bg 0809 £-u bg 06>

(€661 WIOYP0IS 423Ny1suT BYSUI[OIeY] “UDIpawQliu 10§ j3musuy , Sunnjesiepun ysidojonuapids spueyejwospue

ug - Ieoueo3un| Yoo I8perisoq I uopeyl, papue ‘ge/z WoddeI-NIAT 8y} Ul G a[qe] Jo siseq ay} Uo pajewnsa) ‘uostreduiod

Sura1] urqInUoOU-UBGIN pue snjeys Junjows ‘xas ‘uorednodo ‘e 8e 10 Jusunsnipe noyym (dnois susIsjal sk pasn slom W by

05> :a1nsodxs uope1 jo A10893e0 359m0[ a3 03 paudisse azom oym spalqns ayy) /peT 9oUls aInsodxs Uopel [erjUapIsal ueawl payyiom
-awm 03 Surp1oaoe $861-0861 ‘Uspamg ur Isouen Sunjjo (7 HFTY0) Tojeurnss [9zsUstH-[9IURIA pUR OLRISPPO G- WO-9[qeL
(MEIN2LANL LA ZHBR HEFOL T - ubgos HE A £orAEYERHD (B2FA = L

AN s ANLA XYV EINYB D EERNTE - 18 " 2HL A KU D ERFHBRTENRTHE - FEF) X (Y @YUNgHp
MOQULE B/ cHAEYRBOICHr61Z AFNEMBKEFZ LRV QW I cMEX A L—-T LY GUOE

52



w9t o - . ARG I st-o0t fE 1  er-so Bz 1 er-90 pim] B ] remuepugoon
800 91 €y €1 99T 01 773 T 89C 733

vigl 9z0 - . ge -t [gg___ ] g1 -1t ] vi-60 [eer__ ] g1 - 60 [ise ] feer ] tomuoaistjooN
0T 0T €y €1 9T 18 (773 (Al 852 733

9.5T 0 - 100 67 -1 65 91 - Il 9%¥ €1 - 80 89§ €1 - 60 19§ 756 [o3juGD puz+IST "ON
010 81 £y £ 977 01 94 I 857 414

1921 & ] e 1 fz | Bst___1 REsz___]seswjoon

BQUINN (0L (D %SEIE-WBE 00T (DD %G6) Wi uoo /38w (D %G6) W09 /368 (D %56) M uoa/ase) (D %S6) W uoo/eewy  ucd/eem)

12d Yy ssaoxg £-wi bg 00v< £- bg 00501 £-w be ov1-08 £-W bg 08-00 g-w bg go>

"9A1}E3U SI JIWI JoMO] 3} UsUM [9pOW SLI 9ATIR]SI SS90Xa TealUl] a3 I0] Paje[na[ed aq Jou Ued onjel pooylal] 8y} U0 paseq Jrull]
ISMO[ 2y} 9snedaq Pajewinsa SI [eAIDIUT 3dUapyuod ay} jo ] eddn ayy A[uo  *(60°0<d) uedyTudis A[[eonsness Jou st puan ayl ,

| (€661 WIOYD0IS ‘9IMIUSUT eSUT[oTe] ‘UDIpauwQiru

103 1y3nsy] /, Sunnjgsiapun ysidojonuapides spuepejuIospue] ug - 2oued3un| Yoo 19peisoq I uopey, papnus ‘ge /g 1odder

- 2U3 Ul G o[qe Jaye peonpoidey) uostreduwod Sural ueginuou-ueqin pue snjeys Junjows ‘xas ‘uonednooo ‘e8e 10y Jusunsnipe
1oye (dnoid souaiajal se pasn alom (W bg 05> :dInsodxe uopes jo 108210 359M0] B} 0 pauBisse aTom oym spalqns ayy) /H61

aouls arnsodxa Uopel [eljUSpPISaI Ueall pajySam-awny 0} SUrpIodde §81-0861 ‘USPaMg Ul Iaoued unjjo st aAneRy  S-INAI @I9el

C(RUNLB2NEI T2 LEEZITLE "R ¢
@LEEEN L “RI2NLE 4L (XEHETAHE) RO LVNCEHT ORIXEEE%s6 ° (SO0NEER) N2 EE DI,

(WHILNFLANL LAZEBN FEFOLT wbgos HBA] cHAENRE) (THIWGHE < rLYcol
HEZETHBLE EEE IR CEW WY D LVCIEHSBERCEQTHIE c #EFEF) (LY MRBY) % 0V e yNE R
NOQULE > RF/ ] cHAEYNEBOIHLr61Z A NEHBINEE Z LHN VY2 ] cMEEL-T LY SN E

53



69T - Geb'l [/ 2 SR at 90T - 9660 SIOT - 9660  =(UNYONWA
7961 1611 £00'1 9001 =HIJO 10N SPPO [aZBUSYL (AU

671 0s¥'T 0620 [s€ | st - oo g | VIT1 - SELO 8SET - 98,0 {652 Jesv s[C3}u0D AWy
144 eIt 1661 iz 1 seoo 6201 66 | ¥s00 8960 ¥ 950°0 ¥0'T o7t jest 29w apEwIay
L1€1 seze 80 vz | sect - w0l frz | 6eel - cle0 feez WTL - L9L0 m“. _ s[o3u0D A
6L Po'c 6LLT gz 1 w6v ove't Gt | se00 0b0'T jgst | <100 ¥96°0 vl 59w AP
94T oIcz - - 00T 66 oWl - 1960 9% Tt - 0W80 895 60T1T - [0 195 756 9]033UGO S[EWAT+IEN
1971 cesl £y 981l %2 600'L 4z 9001 Z5¥ 920% IWWI+D
i ] b ] Bz Bz ] ks Jwewyoon
1PqUNN 0L awnbe-[HD (1D %G6)SPPO UGS /90W)  wnbe-[HD (D %G6)SPPO  IU00/30¥)  aIwnbefHD (1D %G6)SPPO  W0/a0w)  awmbe-HD (1D %SE)SPPO U /o0¥) U0 /e

£-w bg 00¥< £ bg 00F-0¥T £-w1 by 051-08 £ bg 08-95 £-w bg o>

(€661 WOWD0IS “193NINsUT BYSUNOIRY] ‘UDIpawelnu 105 193mnsy] *, Sunnjesispun ysidojornuepids
spuepejWOSpUe] Ug - J8dued3un| Yoo 1ape3soq I uopey], PeRius ‘g6 /7 ModdeI-NNI ay3 Ul G 3[qe ] JO SISeq ayj} U0 pajewnsa)
"(S1SATeUR B3} UI PaUIqUIOD 8I9M UYDIYM ‘Te[TWIs alam sdnoll [oquod pug pue }sT Yim sasA[eue ayj jo synsalay]) uostreduwrod Suial]

ueqInuou-ueqin pue snyeys Sunjows ‘uonednado ‘ofe 10y yusunsnipe noyym (dnoid sdusiajal se pasn alem W bg 95> :aansodxs

uopei jo K108a3ed Js9mo0] ay3 03 pauisse azom oym spalqns ayy) xag £q /Fe1 souts arnsodxa uopel [eruapIsal ueaw payySem

-awry 0} SurpIodde ‘§8eT-0861 ‘Uspamg Ul Jeoued Sunjjo (

Ly ElEH

9ZOUIEL-[IUTIA]

JO) 10yeWInSs [9ZSUSBH-[S}URIA] pUe OBEI SPPO  9-¥O 3IqeL

(HH2LN L AL LAZHBR - BEFOL)T mbgos HEAN SyAE

(BT AN ALASY UL VELIEH "2 WL ¢ KIERAYN T ERFREN - FEF) 0L (VU
HOOQULE R/ cHAENHBOICTr61Y AFNEMBNEFZ LMV 2] cMEX A L—-T LY

9-JO ¥

54



65¢C1 €0 - . 0¢ -80 |SE gl - 80 1344 ¥l - g0 1244 ¥l - L0 697 Wmv S[OJUOD S{BDS
66

755 90'0 sl 17 141 01 i | - o1 4 fgat 53690 J[wwIag
£1€1 90 - 000 1S 200 4 T 57 oz - 11 felw ] §1 - 80  |g62 ST - 90 [z67 v SIORUGD S[EAL
6L vL'0 1z %4 51 vl 1§ 8s1 , 1 vl $98%0 S[EN
9452 o - 100 6T -TT 6§ 9T - Tl 9€¥ €T - 80 89 €1 - 60 19§ 56 S[ORUOS A[BWT+I[¥N

1821 or'o g1 €% €1 9% o1 1774 Tl 992 1434 82680 A[BLIDT+[EIY
IPQWNN WOL (1D %SEIEWBE 00T (D %G6) 33{ _ 1u0d /38wy (1D %56) 33 3uod faswy (1D %S6INR] w00 fsewy (D %GE) N oo jesey  quod /a8 SWay! IBQUINN

13d yy sea0xy £-ut be 0oy £-W bg 007071 £-W bey 0¥1-08 € b 0806 g-w bg o>

"9AI3E 39U SI JIWUT] JoMO][ 9} USUM [9POU SLI dATIB[SI SS90XR Jeaul] 8y} J0j paje[nofed aq 10U Ued oljed POOYI[ayI] 8y} Uo paseq

W] J2MO[ 2} 95Neaq Pajewinss st [eAISIUI 3dUapyuod ayj Jo yrwif Jaddn ayy A[U0  (50°0<d) 3uedyrulis A[reonsne)s jou st puag ayl ,
(€661 WOPPOIS ‘Jo1mynsur

eysUI[oIRY] ‘UDIpaWwe(nu 103 J93n3nsuy] /, Sunnjgsispun ysidojorwepides spuepejwospue] ug - Jeoued3un] Yoo Iapeisoq [ Uopey], papiue
‘c6 /7 Voddei-WNI aUy Ul G o[qe ] Iaye pednpoiday]) ‘(SisATeue oy} Ul PaUIqUIOd alom UIym ‘Te[nuls aiam sdnoid jonuod pug

pue 1sT Yim sasAeue ayj jo synsalay]) uostredwod Suralf ueqrnuou-ueqrn pue snyejs Sunjows ‘uonednodo ‘e8e 1oy Jusunsnlpe 1oye
(dnoi8 aouaisyel se pasn alem . bg gg> :arnsodxe uopes jo A103a3e0 359M0] 8Y] 01 paudisse alom oym spalqns ayy) xag Aq /peT 2ouls
amsodxa Uopel [enuapIsal Ueawl pajy3tam-awin 0} BUIPIOE F861-0861 ‘UoPams Ul Iodued Sun{jo s aanepy  9-WINI 9[qeL

C(RUYUNMBBRLGI TS LEHEZHYE B2 ¢

@ORENCEE ] “RIDAL T £ (| RXBYETAE) YOI C T ORXEEE%S6 ° (SO0FNEE) T2 B E DGR,
(WML 2L AL LA TP - FEFOL T - wbg 05 HBA N cHAEREE) (T8

QWEYE 4~V LLCONHEIETEHBHE FEE CFE WS CLVCIEEREEEES) (FYLNKE) 4% 07V e
HOQULRE > 1B/ CHEAEYEBOI\CILI6TZ ASGNHEMBNKEE LN VW ] EMEEAL—T LY NN Z

55



091 - 8l wr - el 8007 - 1660 9107 - 6660 =EORYONVA

€851 0611 000'F . . 80071 =HYQ (ORUISPPO [9ZSUSB [N
6611 ;828 - saol foe 607 - 6911 [est €671 - 610 [8ST €51 - €860 |SET [rsv SI5ED [OIUOD §£-9
AL 981S 8881 [ 09’6 s 743 ¥100 ¥860 fai} 1EE 74l fest fs1z saswoale y/g
906 60z - 0950 [T 8s¥l - €920 [l WEL - &0 w6l SE0T - 9550 |om €0¢ 3583 [QIUOD $9-55
ieid 1600 14144 vl i S50 89 0000 2001 [l €80°€ 6540 los 65T saswoaBe ¥955
iy 9gey - 1evo [§ w1l - 8cvo [g6 ust - 9o fou | ¥yl - s6s0 oot [t 53593 [OIUOD GG
91z 950 £59'1 y 243 ovLo e £200 €E01 Bs | 1o 0£60 3 ™ saswa a8 pgg¢
9452 0l€z - 001 65 ovbl - 1860 9V Tl - 080 5 60TV - LEBD 195 56 SJORUS [y
1821 SES'1 12 81l 9T 6001 [ 414 900°L 9092 44 338W [V
JaqunN TeI0]  arembs-{HS (]9 %ce)SppQ Juoo/ese  ammbss ([0 %Ge)SppQ  Woo/asen  ammbslHo (]9 %G6)SPPQ  Woo/asen  ammbs-HS (1) %G6)SppQ  uca/ssey  juoa/ase) dnaxd >3y
g-urbg < £-0 b 00701 £-1bg gr1-08 £ubg 0806 gubg o>

(€661 WIOWIP0}S ‘9INIHSUT BYSUTOTe) ‘UDIpawQiu 107 3o3mnsu] ‘, Sunnjesiepun ystSojorwspids

spuejEJWOSpUE] UF - I8dUeadun] Yoo Joprisoq I uopey, palnue ‘g6 /7 1odder-WIAL 943 Ut g 3[qe], o siseq ay} Uo pajewrnsa) (sisAfeur

3\ Ul paUIqUIOD alom YoTUM ‘Te[nuwis alem sdnoid jonuod pug pue 3sT Yim sas[eue ayj jo sjnsal ayj dulg) uostredurod Surar

UeqINuoU-UeqIn pue snyeys Junjouss ‘xas ‘uorednado 10y jusunsnipe ynoyym (dnoid sousiayal se pasn alem .w bg gg> :sansodxe

uope1 jo A103a3e0 }59M0] 2Y3 03 pausdisse alom oym spalqns ayy) a8y £q 761 9ouls axnsodxa Uopel [enusplsal Ueaw pajySom

-aum 0} SUIPI02oE FEI-086] ‘USPamg Ul 13dued Sunjjo (T TN O) I0yeWInSs [9ZSUSEH-[aJURIAl PUR OLRI SpPO /-¥0 9Iqe L
(WHIN 2L AN L LAZHBR HEFOLY] -1bg 05 HE A< | cxEYEIE)

(BB T L AN s ALA2YURIBINVEDNGEREE " 2W Y A KIFEHUN T BB « FEF) £% (Y ¢IEHE

BOQULE Y IB A cHAEYRBOICHL6IZ ASGNEHBNEEFZ LB YVWI A eMEEAL-T LY [-NOE

56



6611 €0 - 200 e - 01 |oe ST - €1 fest ¥l - g0 [8se 0z - 11 seT sy 898%0 [OI3UOD ¥/-G9
719 LT 61 57 g1 4 o1 48 gt et ls1z 98w 38v /69
906 90 - . 0y - 80 | L1 - g0 st §1 - L0 [vel 't - 90 oz €0E 99690 [OJ3UOD $9-G§
£6% 900 g1 ¥l 71 98 Tt 201 g0 06 651 28w 38¥ §9-G5
944 €€0 - . zol - €0 s T - €0 se 1 - g0 ol e - vo  joot oS 998U [013UCS $G-GE
91z 700 91 v 90 ¥e 60 8 80 Sy S/ 82890 33¥ y5-G¢
9/57 070 - 100 67 - 'l 65 91 - T 9% €1 - 80 895 €1 - 60 . 19§ 756 S|OQUO [|Y
1871 oL0 21 34 £1 9%Z 01 %4 U1 897 75h < 898 [y
_BQWNN [BOL ([ %SEEWDGO0T  _(TD %G6) W3] u0d /388 (I'D %G6) M3 Iuod /38w) (T2 %86) ¥ JUC) /380y (TD %S6) ML _uod /3ewy U0 /38¥D) dnoxs 23y
1ad 3y seaoxy £-us b gop< £-ul bg 00P0p] £-w bg oy1-09 £-W bg 08-00 £-us bg po>

"3ATIESSU SI JIWIT] J9MO] 3} UsUm [SpOW YSLI SAL}R[SI SS90Xa JeaUl] 9y} J0J paje[nofed aq J0u Ued OIel pooyIdI] 9y} Uo paseq

JTWI] JoMO] 913 9snedaq Paiewnss SI [eAISIUT 80Uspuod ayj jo jnut] oddn ayy A[uO  *(50°0<d) 1uedyrudis A[feonsness jou sI pusn ayl ,
(€661 WIOUDOIS 1831MmnsuT exsurjorey]

‘unipaurgliu 195 93musy; ‘, Sunjgsispun ysidojonuspids spuepejwospue| ug - Jsdued3un| Yoo Iapeisoq I uopey, papiue €6/
woddeI-WINT oy Ul 9 9[qe,] oy peonpoiday) ‘(SIsA[eur sy} Ul paUIqUIOd 3I8M UITYm ‘Ie[TWIs aIam sdnoid [oQuod pug pue Is| ypm
sasA[eur ay) Jo synsal 3y} 20uIg) uosLredwod SurAl] Ueqinuou-ueqIn pue snjejs Junjouss ‘xas ‘uonednado 1oy jusunsnipe e (dnoid
90UaI9jal Sk pasn alam (W bg og> :a1nsodxa uoper jo A103s1e0 359M0] 23 03 paudisse alem oym spalqns ayy) 98y Aq /6T 2ouls
aInsodxs Uopel [eUSPISal UBaW pajpySiom-aw) 0} JuIpIoe H861-0861 ‘USpamg Ul Iooued Junjjo ysuaane@y /- NNI9[qeL

C(RUNTDBUNGR T LHEZHYE 22 ¢
@O FENE L “RIQALT 4 ([ XEYETAHE) ZHLOLNCNEHT ORIXEERI%S6 ° (SO0RNEE) 2L EE DI,

(MWHILN 2L AN L LAFTRBR - HEFOLT UhF0s HB AN cHLEMEE) (T#H2Y
EYE 4 ¢ F LY CONREXETIBUE " FE S CFY R C2LOCEEEREEF) (CLOKEB) X 1V UiiEd
QOQAULE YR/ N CHAEYREOIUT Ly 6 1Z A NIEMBINEFE Z LR VN2 A cMEE LT QY L[NNI E

57



1861 - 68b1 611 - 08l €101 - 0001 IO - 6660  =GBRYOMEA

yegt 8gL1 %001 (084 SO (OReISPPO [PZRUSRL{ IR

952 8897 - 80b0 &S 61 - 0680 9Kk nel 090 855 S Wl - €690 196 756
sz 6000 8v0l E] e ¥E] ] meo %80 W | swo ¥101 v 1 [z ] peutunaiep ou s0 2ow0
982 0E - 9680 66 ¥9l - &80 9% 06z 8890 996 WFL - 620 196 2]
o 6007 009 [ oot Fual B e 260 B o 0801 ] ] seses vwounreouspy
sz 0loY - L0ZL 6§ SVl - L0 96V 0sEl vL0 898 Uzl - 9190 196 6
962 SE69 00ze fi ] soo0 uot i ] =0 560 ] suo »980 [s ] P ] 5a5E0 [[30 (oS
st Wrz - EE90 6§ 8991 - [Z60 9w 6151 - B8O 99 €6ET - 680 198 26
szy 8E0 ezl | suz ezl s 1 um 7958 1 s 601 [e8 1 [t ]  seseo(eo snowenbs
sz 0z - 0wl 6 oWl - 1860 9E¥ HZL - ObS0 9% 601 - [80 196 $6 3[Eue [y
1871 SLzY sE5'1 £y 160€ 881 95z 8000 6001 uz 000 9001 89T (23 sasea [V
IqunN w0l alenbs-[HD ([ %G6) SPPO oD /ase) auenbs-[H{) (|7 %6)SPPQ  woo/asen asenbs-THo (1D %G6)SPPO  uoo/esen  auenbs-IHo ([0 %G6) SPPO  luoo/asey  woo/ese) Jaouw Jun-

£ bg pop< £-ubg 00y-Oyl £ bg op}-08 g-ubd 0g-0¢ g-ubg oo> 3o adk) BojorstH

(€661 WOYDD01S ‘}91N1IISUT BYSUIoIeY ‘UDIpawoiu 107 jJoyninsu; /, Sunnjesispun ysiSojonuspids spuepjeyuwiospue]

ug - 1edued3un| Yoo Ispeysoq 1 uopey], pafinus ‘g /7 ModdeI-A 843 Ul Z 9[qe] JO siseq ay} Uo pajewrnsa) (sisAeue ayy

UT pauIquIod alam UYdTYm ‘Te[nuis alom sdnold [0nju0d pug pue 3s Yim sasATeue ayj jo synsal ay]) uostredwod SurAl] ueqInuou-ueqin
pue snyeys Sunjows ‘xss ‘uorzednodo ‘e8e 107 jusunsnipe ynoyyim (dnoid aousisjas se pasn alem (W bg 0> :aansodxs uoper jo AxoSeyed
1SaMO] a3 03 paudisse alam oym spalqns syy) Isoued Sunyjo adLy o18ojo3stH Aq /P61 9ouls arnsodxa uopel [erjUspIsal Uesul payydom
-own 03 Surpiodoe ‘H861-0861 ‘Uspamg ut Iaoued Sunyjo (FTTHTN0) Tojewinse [zsuseH-[ajuRIA pUR ORI SPPO 8-30 9[qe.L
(MBI 2L ANLLATHRBE - HEFOLT] ubgos HBA cHAETYME) EXHFUTLANV ALA2YUIE

QN VE NI HEBHO Y\ “2H Y ¢ KIEEHESTHO VWYY T B THER - FEF) £ (V \ QS
BOOQULE A/ cHAEYRKOIUHr61 A NHMBKEF Y LRI VW2 ] cMEEAL—-T LY QYO ¥

58



9457 €0 - . §E - S0 68 17 - 60 %y €1 - 90 8% §1 - 90 198 756

i 90°0 €1 1 vt ] 60 v | 01 I | [z | paurweiap jou 10 BRQ

952 ov0 - 000 §v - U1 68 61 - 60 ¥ ¥U - L0 29 91 - 80 19 256

) ST'0 €2 A €1 I o1 89 v 1 J2 | et | sesw vwouwwoouspy

9452 wo - . 09 - ¥ 68 g1 - 90 % 91 - L0 895 ¥i- 90 198 256

962 ) 1 ] Tl | 01 — 60 b1 bu__] 59510 {[90 [[vIG

9452 €0 - . L€ - 80 6§ , 0T - 01 % L1560 89 Lt - 60 1% 756

szv 600 L ] g1 1 £ e 1 4 ez ] [¥i__]  sesw o snownenbs

9152 0zzo - 100 67 - I'l 6§ 91 - U1 %% €L - 80 8% €1 - 60 19 286 s[oRued (v

182 0r'0 g1 £y €1 9%z 01 uz U1 892 75¥ 0w [y

BAWAN 0L (D %S6)E-WBa 00T ([0 %Ge) ¥l oo vswy (D %563l auoo/awey ([ %g6) gyl 3uoo/sewy D %SEn]_auoo/sey  quco/eem) 1%0Uw Bun
1ad 3y sse0xy £-W bg 00¥< £-w bg 00¥-0v1 £-u bg 0v108 - bg 08-0¢ €-w bg go> 302d4; arBojorery

‘aAneSaU SI JRWUI] J9MO] 9Y} USYM [opOW YSLI SATIR[a.I SS90Xa Jeaul] 8y} I0] paje[nofed 3q JoU Ued oljel pooyI[ayI] 8y} Uo paseq -

JIWI] I9MO] S} 9SNBISq PIJeUINSe S [eAIS}UT 8dUapuod ayy jo yturrf ;addn ayy AfuQ  *(50°0<d) 1uedgiudis A[feonsnels jou sI puag ayJ ,
(€661 WIOYD01G 191 MITISUT BYSUT[OIEY] ‘UDIPawQIul 1]

1oymnsuy “, Junnjesispun ysidojonuspide spuepesWOspue] U - J2dUed3UN] Yoo I8pejsoq I Uopey], peinus ‘ce/z Modder-WIAT 2y ul

£ @1qe. Ie)e peonpoiday]) ‘(sisA[eur ay3 Ul pauIqUIOD alem YoTym ‘Tefruris aom sdnord jonuod puz pue IsT Yim sask[eue ayj Jo synsal
oy ]) uosiredwiod SurAl] ueginuou-ueqIn pue snjejs Sunjouss ‘xss ‘uonednooo ‘e8e 1oy Jusunsnipe 1eye (dnoid sousiajel se pasn alam
. bg gg> :aansodxe uopei jo A108a3e0 359M0] 3} 03 paudisse alom oym spalqns agy) Ieoued 3unyjo adAy o1o103sTH Aq /F6T aouls
aInsodxa uopel [enuspisal Ueall parySam-awny 0} SuIpIodde ‘F86T-0861 ‘USPams Ul Iedued Sunjjo YSLIaARePy  §-JAAI 9[qeL

C(RUYUNUBRLNZ 2 LHEXHYE ‘B¢

@2 EEGEE L ,ﬁvg?\.w 4L (| RBYEFAE) ZRLOLVCIET ORXEEEI%S6 ° (SO0FNCEE) N2 B E IR,
(WHIN L AN L LAZEBR - HETOL] wbgos EHEB A crAENEE) (THIUHSYE L~ VLY s
NAHEXFDOEIRUE " EEe W 4R @ " LVCIEEHREES) (LY (RBY Y (7 HITESHERHO YW
WO QNULE > IR A CHAEYEEOI U1 ASFNEMBNEEZ LHNVYYR Al EMEEAL—-T LY GWNIE

59



gt - L9l 574 TR 114 W60 - 60 MO01 - (860  =(HWIONWA

S04t 544! 7860 4667 =HWYO :0QWISPPO [9ZSUREH-{AIURN
28y LT6€ - $¥90 |zl €91 - 8890 [é8 sl - yo feor y061 - 1580 [0t vl
652 Privgd 1651 6 9600 €&l Sy S0 7441 s | wEgl [ 744 99 28 umouxury
[4:14 SovL - 06D ¥ ©gl - 690 [y Wil - wso i L - S¥s0 g9 feo1
9vy 6257 62y7 o1 90 [sir4} €8 o2y 080 6 9160 6180 lss [so1 Aep /saaueBp 0 <<
%€ voett - 89t v [T S 17 I T (8Y1 - 0W0 6L gyl - 8190 [& |szt
062 6ESS e 71 LT20 1841 €5 £100 60 9 100 . 7960 09 leot Aep/senauedp g1 >
(Kup /e8p) 12530ws JUaLMD
€67 sote - swofs | L60€ - 6160 |3y 60T - €290 [E9 891 - ¥0 {69 Jsot
801 880 SLED L | o8t 2891 L2 | 9810 341 [12 2800 £160 12 ls€ Iyows-xg
vl o6t - 6wo i | 07 - 80 [r | vl - 6190 [esz ] g9l - a0 [ovz [ewv
;724 8v00 9111l s ] e 8zEl B 1 100 1960 e | sw0 8601 9¢ 1o PaOWS IDAIN
9.52 0l€T - 001 66 oyl - 1860 9V 1Z1 - 0v80 89 60Z1 - (€80 19§ 56 ONU [V
1871 SLTY SESL £y L60€ 8811 952 3000 6001 e Y000 9001 892 5% S350 (1
JaqunN [ejo] asenbs-|HD (D %G6) SPPO o3 /ase)  alenbs{HD (D %G6) SpPO IUod/asey  atenbs- [ (D %Ge) sppO  Woo/ase)  awnbs-|HD  (I'D %G6) SPPO  Wad/asey)  uca/ase)
£-ubg 0op< £-ubg poy-ovl g-ubg oyl-08 £-1bg 08-05 £-ubg 09> smyus Bupjows

(£661 WIOWP[D0IS ‘193NIISUT BYSUT[OTe] ‘UDIpawiuI 103 193mnsu] /, Sunnjgsispun ysidojonuspide

apuepejWoOspUR] ug - Isouedduny Yoo Iapeisoq I covcm., pennus ‘g6 /7 Wodder-WAL 8y} Ul g 9[qe L JO SIseq 8y} U0 pajewysa)
“(s1sAeue a1y} Ul pauIquIOD aIam YoTUMm ‘Te[Tuis alom sdnoll [0Quod puz pue ST YHm sasAfeue ayj jo synsalay]) uostreduwod

SuiA1] ueqInUoOU-UBGIn pue ‘xas ‘uonednioo ‘s8e 10§ usunsn(pe noym (dnois sdusisyal se pasn alam W byg o> :a1nsodxs uoper
jo A1030380 }s9.MO] B} 0} paudisse alom oym spalqns ayy) snieys Junjowis Aq /61 9ouls aansodxe uopel [eluUspISal UesW paiySom
-awm 03 urpIodoe FEI-0861 ‘Uapamg Ul Iaoued Junjjo (T N O) 103RWIISS [9ZSUSRH-[RIUEIA PUE OLjel SPPO 6-3O 3[qeL

(WHILN 2L AN L LATHEBR - BEFOLY] ubgos HEA | LErAEYEE) &
ZHAT LA ANLA2 YU HINVENEEHG "2 WX ¢ KIEEHEHBNN 7 ERXFHBN - FEF) 0¥ (VeYIEES
BOOQULE AN cHAEYRNOI GCHLr61Z ASFNEHBNKEEZ LHN VY2 A cMEEZEAL—-T0Y 6402

60



887 L I 6v -0 | 61 -co e ] 61 -g0 feor | oz - 60 forr | et
62 wo 61 k] (2! v ] 41 s | €1 o | [s___ ] umowun
[4:4 W0 - . 6L - 80 61 - 0 ¥l -90 [ | ¥1 - 90 9 | Ror |
9¥v 610 $T 4 60 v | 69 8 | [wr | Aep/samamBpor<c
6% wo - . oo Tt 61 -co Jes ] TN gt -90 e | e 1
724 910 43 28 g | 0t o | 01 oo | for___ | Aep/sayandp o1 >
(Aep /Bp)amiows wELMO)
€60 %o - . sy-vo 8 ] ge - 60 o | sT-w0 fey | 61 - 50 fe8 | jeor |
801 100 $0 | g1 iz | €1 bz | [ X2 I . Tqows-xT
W91l SE0 - . €€ - vo JiIe | €z - 01 et | st-90 Rz | Ly L0 0 fowe ew |
&1 wo Tt K| st B o1 & | Tl € 1 s | payows.aAaN
9LST o - wo 6T - U1 65 9T - 11 sr €1 - g0 95 €1 - 60 196 756 FOJUOO [
1621 (1] g1 £F £1 k124 01 UL 1T 9T Nw 3B [
BQWNNTEIOL  (TO%s6XE-wbg 001 (D 4gE) T Jued/sey (%46) g9 /28 . u0o EWEU. 00 /288
33d yy ssavy £-i bg o< €W 0g 00 0s £-u1bg 05108 £-W b 0806 g-wbgog> smms Bunjows

"9AIE 33U ST JMUIT] JaMO] 3Y} UdUM [9POW YSLI dANIR[AI SSDXe Jeaul] 9y} IO pajenofed aq Jou Ued oijel pOoYI[eYI] a3 Uo paseq

W] J9aMO] 93 9SNEdaq Pajewnsa SI [eAISIUT 8dUapuod sy} jo yruan] raddn ayy Afu0  *(50°0<d) 1uedytudts A[eonsness j0u s puag ayJ ,
(€661 WIOP0IS “Po3ninsul

eysurjoIey ‘unipawlru 10y 3e3n3isu] ‘, Suruyosiepun ysidojonuspids spueeywospue] uy - I2duedSun| Yoo Iapeisoq I uopey,

papnue ‘ge/z Wodder-INNT oY1 ut g a[qe] Ioye paonpoiday) (sisATeur sy} Ul paUuIqUIod aIam UdTym ‘Tejruls alem sdnois jonuod

pugZ pue ST Yim sask[eue sy} jo synsal ay]) uostredwiod Suial] ueginuou-ueqin pue ‘xas ‘uonednado ‘a8e 103 jusunsnipe eye (dnoid
3JUalajal Se pash alom W bg 06> :a1nsodxe uopes jo A10353e0 359MO] 813} 0] pauSisse azom oym syalqns ayy) snyeys Sunjows Aq /F61
aouls ansodxa UOpeI [enjUapIsal UeaW pajydlam-awn 0} JUIpIodde ‘FgeT-0861 ‘USPams Ul Iooued Junjjo suraane@y 6 NIAI 2[qel

C(RUNMRBRLWG I G LHEZHYE "7 ¢

@O EENCEN I “RIDALE 4L (1 RXBYEEEEANE) ZECOLVCIMT ORIXEEEI%S6 ° (SO0RNCEE) T B E DG 1EY.,
(2N 2L AL LN ZHBR HEFOL T Wwbg 05 HEA J cHAEWEE) (T2 WEYyE

46y LY GORNHETEDHBLE B R CEE C2VCIEEHKEET) (CY KB X (Y GUigEREBOY WY
WOQAULE YRW/ ] coaAENRBOI CHYOZ QS IEMBNEEC LHNVYY I A cMEEAL—-T LY 6NN E

61



88% 608T1 - WOTT LG¥S - SHTT [68 | 608G - 9267 EOT | o1z9 - 84T 1t | ey - e g |
657 THPSL 1,61 LE6°2E 005°¢ ¥ | 99Tew 1€9°€ s 1 g 3947 o ] scetw 9Te s | umowiun

f4:14 6lves - 8 fy | L1 - 5899 BeLEL - 19 ML | seUBL - U9 9 | €EE9L - 8664 ROl ]
9%% 60L'(9 gL PL | owwwml 6L9'€t 6I6'$ET w6 b6 | 169°0¢T 6E€°6 58| a0 (17241 I Kep /sanando o1 <<

6%¢ ShEY9 - 0059 fy | €646 - 8%6C 9679 - LSSE WL | 8p0'8 - wEvE [6L | v0'e - e @Il |
067 86¥8% 99007 . 1| se6L 81T L6 wers 5 | s 5TS s | oeves 0SS got | Kup ysanasedp ot >
(Aep/sfp)isyows juauny

€62 €0s - 010 8] 89’9 - ozr J8y | Lish - 6651 9 | 99t - 01TT [0 | 699¢ - IGP'T 0T - |
801 81070 $99°0 h ] owax P6T°E iz 1 wrer 189'T Bz | sore 01T e 1 wsu LET ke | Zyows-xg

clad 967 - 6150 e | 0T - 0960 861 €651 - 6190 809°T - 049'0 [O¥T N 3 |
81 8500 91 s ] ewnt 82T I8 1€0°0 196°0 8200 %€0'T - 000'L PR{OWS AN

JaquinN B0y Enbs-HO (D %Ce) PP WGO/38¥)  Awnbs-HS (I %56 PP Wo/:e)  awmbe-[HD (D %G6) PO W /Mw)  amenbs-[HY :u wmm $ppO o /%¥y  ammbe-[HY ([ wﬁavo 700 /38w
, _g-uibg o0p< €-u bg 00¥-0¥1 €-W bg 07108 smns upows

(£661 WIOYD0IS ‘123N3SUT BYSUT[OIRY] ‘UDIpawq(nu

10y 3o3n3nsu ‘ Sunnjgsiapun ysidojonuspide mvamtﬁﬁo%cﬂ uq - IourdSuny Yoo Iapejsoq I Uopey, pepnus ‘g6 /z Modder-WAL

oyl Ul 6 a[qe] Jo siseq ayj} U0 pajewinsa) ‘(SisA[eue ay} Ul pauIquIOd aIam dTym ‘Ie[nurs alom sdnoif [onjuod pug pue }sT Y3Im sasfeur
a1y Jo sy[nsal sy ]) uostredwod SUIAI] UeqInuoU-UeqIn pue xas ‘uonednado ‘oFe 10y Jusunsnipe ynoyym (dnoid sousisyal se pasn

alam . W bg pg> :aansodxs uopei jo 1085380 159M0] 33 0} pauSisse alom pUe padOWSs IaAdU oyMm spalgns ayy) snyeys Sunjowg £Aq /y61
a0uIs sinsodxs uopel [eruUspIsal Ueall pajySem-awin 03 SUIPIodde ‘$861-0861 ‘USpamg Ul Iaoued Sunjjo ogeIsppO  OI-¥O 2[qel

(I 2UL AL LA THEIR - #BF0L
T ubg 0sEHB A | LA EMEBC Y ~ QD2 EHMIE) SAR 4 RIEEE RN DERIHEBN - BED) 4% (Y LUIEEE
BOONULRE S/ CHABEYEE OO UHr6IY AL NUHM ST LMYV < CMEZ A L—T LY N0 E

62



g% Ler - e 56 - 1t |68 T6 - It [g0l 001 - st joul Ll - 6%
652 g8 3 ¥'s S £ S 66 99 Ly uMmow U
78 ror - ¢ot [ , o - ve v 78 - L i ogt - v. oo ¥el - /8
9%¥ §ZE 1 0'§1 €8 g1t 6 911 58 971 Lep /samare8p o1 <<
3 ves - L1 v L1 - sy fes 6 - 6€ |64 ve - 8¢ oL e - v [t
062 sz @ €L €5 9 79 09 09 79 €01 £vp /sanam8p o1 >
, Aep /98D) 1330Ws JUBLIND

€62 06 - 10 8 08 - 97 v s - g1 feo ev - g1 e v - 91 Jeot
901 18 1 §y T 7e 24 ¥T 1z 97 e 13ows-xg
w911 e - vo  fig €7 - 01 61 §1 - 90 fese L1 - [0 jowe vy
8.1 4 S 51 3 01 ¢ It o¢ 01 ¥ paxoWws 143N
Isquinp [mo] (ID %56 YR yuod/3sey (TD %S6) 3R] uod/aswy (I'D %56) 1 U0 /38> (TD%GEIR] o /ey (I'D %G6) SPPQ __"3uod /38wy

€~ bg 00¥< €-W bg 007091 £-UI b 0¥ 108 - bg 08-0§ €-ur b 06> syme Supjowis

"9ATESBU ST JIWIT] J9MO] 8} USUM [SpOU YSLI SAI}R[AI SSa0Xa JeaUl] 3y} JOJ paje[nofed aq J0U Ued onel pooyIaI] sy} Uo paseq

JIWI] Jo MO 33} 95NEBIaq PaJeLLINSs ST [eAISUI 90USpYUod 3y} jo yruur] saddn ayy AJuQ  *(50°0<d) yueoyudis A[eonsne;s jou st pusn oyl ,
(€661 W[OYDOIS ‘19IMnsul exsurjore)] ‘Unrpauiqnu

193 y9ymynsuy /, Sunnjgsispun ysiSojonuapids spueyeyuIospUe] U - :8dUEdSUN| Y20 18peIsoq I uopey, pafinue ‘g4 /7 Hodder

-ININI @43 Ul ¢ a[qe] IJoye paonpoidey]) ‘(SIsA[eue sy} Ul pauIquUIOd alom UdTym ‘Te[nuis atam sdnoid jonuod pug pue IsT Yim sasAfeue
a3 jo syynsal sy ) uositredwod Sural] uegInuou-Ueqin pue xas ‘uonednido ‘a3e 10y Jusunsnipe sye (dnord sousiajal st pasn alom

w1 bg pg> :arnsodxa uope1 jo A103a3ed 359.MO[ 33} 0} pauSisse alom pue padyoUIs Joaal oym spalqns ayy) smyeys Sunjours 4q /H6T 9duls
aInsodxa UOpeI [eRUSPISAI UesW pajySiom-awn} 0} SUIpIoddE F8ET-0861 ‘USPaMS UT Jeoued Sunjjo ysiIaanedy  QI-JAIAI 2[qel

° (RUINRLYD DY EEHIHYE B2 Y
@O FEEE L “HANLT 4Y (| NEEBAE) ECOIICIHT ORI ° (SOOTNEL) I8 B 22,
(MHIN 2L AAL LA HEFOL mbg oS HWA | CHABWEECY 0 L2EFHEIE) (TS WEYH
(6 VLY 6O NHEREDE SN S 4 W L OCEESEREET) (£Y (KB 4Y (Y UISEESO Y
WO OULE S AR/ CorAENEEOI 61T A IHMBKET ¢ LMYV ? 2 CMEEAL—T LY 0NN E

63



09T - ¥l

66TT - 9T 0T - €00l VIOl - 660  SHWYO)IeA
¥S1 9901 101 900'L =HIQJO ORI PP [320UULL [N
991 are - e fw_ o1 - wol fig | 0l - 9o foge | S UET - 0060 foIy | b |
086 o8] 8561 te 1 w9 1 et | wust A8 poz | 1960 urt 1z 1 loee ] oN
004 99't - 08T0 {81 801 - 0860 Izl 0€0't - [0S0 [Z8l 00T - 66F0 JEVL _omN
10¢ 0£9°0 SK90 o W'l 190 15 9€ze €20 % %9Z 0eL0 ¥S (44! LS
9467 01T - 01 65 oW1 - 1860 9¢v UZ1 - 0Wo0 85 €zl - 690 196 756 s|anu0d Jo JaquIn N
1871 QLTY Ses'l 134 L60°E 8Tl k144 £00'0 €00'T (474 ¥00°0 900'T 99z F444 22093 JO IQUINN
QUNN [0, aWMDS-[HD (D %S6)SPPO U /ore) awmbe-[HD (D %66)SPPO W /ewD)  amwmbe-lHD (1D %G6)SPRO W /200D  awmbe-[H{D (D %G6)SPPO W /300) quad /98D moputm uado rean
£ bg 00b< £ by 001-0¥T £-0 by 0¥1-08 £-1 bg 0805 £ bg 05> angme Burdasls

(£661 WOY03S ‘}93n31sul eysurjole)] ‘UnIpawQ(ru 103 323nyysu] ‘, Sunnjgsiepun ysiojonuspids spuepjejwospue] ug

- Iooueo3un] Yoo Ispeisoq I UOpeY, PIIIUL ‘€6 /7 Woddel-AINI aU3 Ul 0T 9[qel JO siseq 8y} UO pajewsa) ‘(sisA[eue ayj Ut paurquiod
alam YoIym ‘Ieqruiis atom sdnoi [ouod pug pue 3sT Ym sasA[eur ayj Jo synsal ay]) uosiredwod SulAl] ueqInuou-ueqin pue snyejs
Sunjows ‘xas ‘uoednooo ‘a8e 105 yusunsnipe noyym (dnoid aousisjal se pasn alom Wl bg gg> :sansodxs uoper jo A108a3ed 3s8MO[ 3y}
03 pauSisse alom oym spalgns ayy) mopuim uado reau Jurdsais jo 31qey ay) Aq /6T 9ouls ainsodxs Uopel [enuapisal ueaws payyJom
-suwiny 0} SurpIodde ‘H86I-0861 ‘Uapams ut 1eoued Sunpjo (T Y O) T0jewinse [oZsusEH-[SIURA PUE OBRI SPPO 11-4O 2[qel

(L
DNRLAAL LAZEBER BEFOLVT ubgosHBA Y LHAEYRE) @A TAAN cANLA2YUIE I YEND

4 TEERW | “2HLCKIE THEOHR EBEWL AT YN HH | YN D BRXFEBR - BFEF) X (Vg rEEsy
QQAULE YA/ cHAEYRE O \YHLre12 ASFNEMBNEE Z LHN VY A EMEEAL—-T LY 110 ¥

64



9481 LE0 - 900 Ty - ¥l 144 g1 - U1 S1E 91 - 01 98€ ST - 60 384 914

086 81°0 T LE ¥l S61 [t V0T [ A4 0EE ON

004 00 - FA SRR A 81 ¥l - 60 121 60 - ¥0 r4:1 0t - %0 34 9€T

10€ €0°0- 90 9 60 19 90 89 90 \2l t448 83X

9.5¢ o - 100 67 - Il 65 91 - I'l 9y €1 - 80 8% €1 - 60 19§ 256 S[OQUCS jO JBqUINN

18¢1 oro gl 124 €1 9T [nt (444 1 89¢ At 4 838W0 JO IaquunpN

1BPqUINN [0 (1D %SEIEWBF 00T (1O %56) g 3u02/98%) ro%se) . uo0/8e) TO%se) W~ 7909 /368) D %S6) M uo0/eew)  3u0d /360 mopuim usdo waN
1ad ¥y 9sa0x3 £-u bg 0op< £-u bg 00¥-0¥1 £-w bg ov1-08 £-w bg 08-06 ¢-u1 bg o> smwms Suidasjg

"2A1eSU SI JIUT] JoMO] 8} UslM [9POW YSLI SA1JB[I SS90Xa JeaUl] 9y} J0] paje[nofed aq JOU UeD Ofjel pooyI[eyI] 8y} Uo paseq
JIWI| JSMO[ 81} 95Neaq Pajewlnsa SI [BAISIUI 3d0UspYuod 3y} jo | addn ayy A[uQ  (50°0<d) 1ueoytudis A[reonsness jou st puan ay L,

(€661 WIOYXD0}S J91MINSU BYSUTOTe}] “UIDTPaWQTu 103 J93n3nsu]

* Burjgstepun ysiSojorwspids spueejWOSpUE] UF - I90URdZUN] YOO J8pRIs0q I Uopey], pafiiue ‘cs /g Woddel- NN syl Ul o1 9[qel
Ioye paonpoiday) (sisATeue sy} Ul PaUIqUOD 2I9M UDTYM ‘Te[rulls a3om sdnoid [onuod pug pue IsT Y3im sesAeue sy Jo s3[msal a])
uosiredurod SurAlf UeqInuou-uUeqIn pue snyeys Sunjows ‘xes ‘uongednodo ‘98e 10y yueunsnipe Jeye (dnoid sousisyal st pasn alem W by
05> :aansodxa uopex jo A108s3e0 159M0] 8y} 03 paudisse azem oym spalqns ayy) mopuim uado Tesu Juidss]s jo Jiqey sy} Aq LF6T s0Uls
arnsodxa uopel [erUapPISal UeaW pajydem-auiny 0} SUIPIoddE ‘$86T-0861 ‘USPeMS UT Isdued 3unjjo Ysu aAneRy

LAONHEZHDEHBUE " EES R CEH W@ T 2VCIEHEHREFES)

LI-ININI ®1qe L

C(RYVTURBINZ 2 LEHEIHTYE “R2 ¢
POEGE ML “RIXNLDE LY (KBTS HEYOLNC T ORIXBEE%se ° (SO0RNEE) LB E IR,
(WHEILNRLAANLLAZEBU FEFOL] Wb os HEA | cHAEYEE) (TE2LWEHEL L

(4L (KB £Z 077 eWNE TERsYE

QOULESRW ] cHAEYEBOICILI6TT ASNEMBNEE G LNV Al cMEEAL—T LY TT-NNI 2

65



Jeak g bg 784€ PUY 68€7 '9£91 ‘SY1] : amseodi@ SARRIMUNUND WOPRI : UOISIAIP 3 Jo Arwpunog (q)
Jeak g-w b 766E PUP Y67 ‘2761 'SOV] : ameod e sARUINUNLND VOPW : UOISIAIP i} Jo Lrepunog (e)

Aedonmu puw Surfjs mp
95T S8yl - v.60 [eb | so71 - 9780 [izg wrl - 90 [gig | szl - 9o [izg . [rzs | 70 ©REIAIEIVYD INOqY
1821 €567 err ez 1 oo Tl sz 1 soto 9€0'L ez | w0 ol lisz lerz ] uonwunoyur s uo paseq (q)
952 6991 - 080T [gob | 06€1 - 060 @yl - 0960 fzig | s: - maa _mmm _ _E _ 23(qns Aprus [[e Joy [949]
1821 8092 6Y€L g 1 o1 AR L1157 0641 6z 1 ee67 uopur uwrpaur ay 4q (e)
IsqumN (W0l auenbs-[HD (D %G¢6) SPPO U3 /ase) aenbs-[HD (IO %S6) SPPO  1U03/ase) auenbs-[HI) (I'D %64a) sppO UG /358D  AUEnDs-THD (1D %E6) 8PP0 0D /ase]) FUIALLAINSWIHL SUTITLL JO

(§ 30 ) uoISIAID U1y (G Jo y) UOISIAIP Yyunog (30 £) UOSIAIP PITY L (G JO 7) UOSLAIP PUGDSS (530 c UGISLATP }4Ig aoejclal 10 ajwsuaduo

(€661 WIOY03S ‘193N 13sul eysurjoley] ‘Unipswqlru 10y 193mysu] ‘, Sunnjgsispun ysiSojorwsprds spueyejuwospue] ug

- adued3uUn| Yoo Iapeisoq I uopey, pafinus ‘ge/z 1oddei-NAL 8y} U 7T o[qe JO siseq 8y} U0 pajewrnsa) “(SIsA[eue ayj Ul paurquiod
aIom PIYMm ‘Teruuls alom sdnoif [oguod puz pue 3ST UM sasATeur ayj Jo synsalay]) uostredwod Suial] ueqrnuou-ueqin pue snjejs
Sunjows “xss “uoyednooo ‘e8e 10§ yusunsnipe ynoyyim (dnoid sousiejal se pasn azem (G JO T) UOISIATP 3sI1j :31nsodxa uopel Jo Kro8ayed
159M0] 2y} 03 paudisse alam oym spalqns ay3) Iojewrnss [ed18070a8 ay3 Jo uerpaw ay3 Aq payewnyss are spolad Jurssiur ay} yorym

JO “/%61 @ouls arnsodxe Uopel [ElIUSPISaI SAlR[NUWIWIND 0} SUIPIoddE ‘F86T-086] ‘USPamg Ul Ieoued unf jo onel sppO ZI-¥O 91qel

HH/2LN 2L

AL LAZHEBR - BEFYURSEEIEXNECEER A CHAEYRE) (HXCKOSHULEZAUFH T NEREQ) “H¥
hQEZEEH(ILN 2 FH®A | cOREMY, 21 M%RWHEK cFET) 4L (VYOI TRHITEER AL £ REgY |

QOQAULE Y RH/ N cHxBEYREO\CHLr61Z A NBMBERETZ LRIV A cMEEAL-T LY IO E

66



w3k gz b 794€ PUR 6967 ‘9491 ‘¥ 11 : 9mns0dXd 2ANBNUWIWND UOPEI : UOISIAIP 213 jo ATepunog ()
Ieak ¢-uz bg 7gE€ PUR £FGZ LZ61 ‘SOPT ¢ Ineodxa SARRIMUIWND UOPED : UOISIAIP 313 Jo Lmpunog (¥)

Lredounu pus Sulpmp

9457 9TO - 000 91 - o1 [eey | vi - g0 fizs y1 - 60 fgis | TU- 20 [ies ] *mm | 30 DRBUIPEIP JNOqT
1821 or'o £1 6z | 1 sz | 11 ese | 60 fisz | Vi | uomwuncsuray uo paseq (q)
9487 gTo - 100 61 - 1 o6k ST - 60 |68 91 - 0T f2I§ 91 - 01 015 [ s13(qns Aprys [[e 303 [248]
1821 o §1 182 71 672 Tl 657 €1 79z ez uope uvpaw ayy 4q (v)
PQUNNROL (1D %56)sTwakszg 1ad  (I'D %66) o 3o /as8D (D %S6) o~ o> /3680 (D %S6) A U0 /369D D %56 M Woo/eww) EIEES) MUIUWINFII ZUTesIL JO

g-wi by 001 3ad yy 9seax3 (5 JO G) UOIBIAID YIS (G JO ¥) UOISIAIP 310 (G jo £) UoistAIp pInJL (G J0 7) uolstAIp puodas ( 30 1) uoIBIAIp Jig aow]dad 30 ajesuaduion

"9A13E 88U ST JIUIT] JoMO] 93 USUM [9POW SSLI 9A1}E[3I SS8IXa Jeaul] 8y} J0J paje[nafed aq Jou Ued ofel POoYISYI] a3 Uo paseq

JIWI] I9MO[ 23 9SNEIaq Pajewlnss sI [eAIa}ul 80Uapyuod ay; jo yruurf addn ayy A[uQ  *(50°0<d) yueoyiusis A[Jeonsness jou sI puay ayf ,
(€661 WIOUMD0}S 123 NIBSUI BYSUT0Te)] ‘UDIPaofi 107 3eninsu] , Sunnjsiepun ysidojonuspids apueyesuiospue]

ug - Isoueo3un| Yoo IJapeisoq I uopey, painus ‘ce/z Hodder-NIAL 9yl Ul ZI a[qe] 1oyt paonpoldsy) ‘(SISATeur sy3 Ul pauIqLUIOd

alom YoTYM ‘Tefruils alom sdnoi [oquod pug pue 3sT Yiim sasAJeue ayj Jo sjnsalay]) uosiredurod Sulal] UeqINUou-UreqIn pue snjejs
Sunjows ‘xas ‘uonednodo ‘o8 10y uswsnipe Iaye (dnoid sousiajel se pasn alom (G JO T) UOISIAIp 1sIYj :aInsodxs uoper jo A103a3e0
159M0] a1 0) pauSisse alam oym spalqns ayy) Jojewnss [ea1801008 ay) 1o uerpaw oy Aq pajewrnse are spowad Sursstur ayy Yotym jo
‘%61 99u1s aansodxa Uoped [eUSpIsal sAlR[NUILIND 0} SUIPIOIdE ‘F8EI-0861 ‘USpams Ul Isoued Junjjo ysuaaney  ZI-NIAI 21l

| © (RUMLBLET DY EEHITLE B2 YLRLE
SEEL CBANLE 4 Y (KEEEAE) HCOLICHTORREH% © (SOFIELY) MRIBEIIMIE, (W

WINDYANL LA - RESVURSEL NSNS CERA | coraEUHE) (THLNEUE L < F Lraofd
YRDIWBLE FEE B EH W 2OCHEEENEST) (JY (RKBOSEYLEINAHY T NEHC WY
HOELEMHIDN FHEA A ORI 2N 2 BRI - FET) £Y (V\UOIE TRTBERA I £ HY
QGULE S HBA ] Lo ENEEOIHI61T A UEMENET T SHNYIN? A CMEE A L—T0Y  TIWAIE

67



'3ATIB33U ST JTWI] I3MO] 3} UayM [SPOUI YSII 3A[ R[S $§30X3 Jeaur] auf} JOj paje[nofed aq jou
ued Ofel POOYISI] 81} UO paseq 1wy Jamo] Sl 9S1edaq pajewnsa 1 [eAIs}UT 30Uapyuoo au jo jrun| raddn sy ATUO  (S0°0<d) ywesgudis A[[eoysgeys jou st puay ayy, ,

Lseo- o ] | 900 | logsz 1otz |paunuisiap Jou 10 2130 Loso- . || 10 | loggr 1 |eat JpeunuIsiap jou Jo Y0
Lovo-o00 ] | c1'0 ] lossz | lope | sose mwounresouspy Leoo-900 ] | /70 1 Jozg1 | lo92 | sese> eroupIEsOUSPY
Lo~ . ]| 10 1 bz ] losz | $3583 [[39 [rews Logo-900 | | ££0 1 loggr | 474 ] S35® [[90 [[elug
Logo- . | | 600 | e 1l | s> ([0 snowenbg Levg- . 1| A | loggr 1 letg |  sesw [e0 snourenbg
Lozo- . | | 00 1 [ssp | lesz ] umowun Logo- . | | %00 | o | | umonyur
[wo- .1 | 610 | [zsz | [oww | Aep fsaperedp o1< IEEP 610 | ost | [ste | Kep /saeaedp gT<
lwso- o | | 910 | levt | o6z | Kep /senaredn 1> lez1-c00 | | 70 | logz | sl | Kep jsayeredn o>

TIYOWE AT TIYOWE TUSTIT S
foo0- . | | 100 1 ez | fsor | TYowWsYy Isor- « | | 81'0 | pa R | TIOWEXY
tego- . | | L0°0 | ot | 248 | PITOWE THAIN] foot- o ] | LT0 | s | feet | TIPUEHASN
[ evo-200 | | L10 1 leslt | fz19 | Plo 1¥a4 /-9 [ £90-20010 | 820 | Jees | [psv | PIo 1834 /-69
fozo- o | | 900 | 1o0s | lesv { plo 1234 $9-65 feeo- o« | | 10 | lew | foge | plo 1eak $9-gg
[eco- . | | 200 | [ | Pz | Plo 1va4 3-GE feco- o || €10 | joie | fost | plo 1ea4 y6-g¢
fewo- o | | 90°0 | [eszt | fess | aewag {05°0- 000 | | 510 | [s06 | |8z | a[eway
L ogo- o000 | | 10 | [ae1 | etz | a[E ['sc0-%00] | £20 1[99 | |zss | 3[eN

1D %86 g-urbg oT /Wy ssaoxg  jonuoy ) 12 %56 e-wbgoor /g ssdxg  [oQucy )
s193lqns Aprys jonuod-a6ed [[8 204 ) “sopuIm uado Isau daals oym spaslqns Aprys Surpnpxe 1ayyy

| (€661 W[OYPOIS ‘Jo3mInsul

ey{SUTjoIRY] “UDIpawQiul 10y Jo3nysy] ‘, Junnjesispun ysidojorwapids spuenejuwospue] ug - Jeoued3un| Yoo Iapeisoq I Uopey], pafijus
‘c6 /7 yoddeI-NINT 2y} Ul 11-G seqe Ioye paonpoidey]) “(2]qe} Y} UT PaUIqUIOd aIoMm UDTYM “Te[ruls alom sdnoxd jonuod pug pue
1ST UM sask[eue ayj Jo s3[nsad ay} a0uls) mopuim uado Ieau dass oym spalqns Apnys Surpnipxs Jeye asoy) pue ‘/y61 3ouls axnsodxa
uopel [eljUSpIsal Ueall papySom-awy 0} SUIpIodde $861-0861 ‘USPams Ul Iadued Jun| 10 sI0}0ej ySU jo ATeuruung  ¢I-NIAI 9[qeL

(T CPNWH G PNWEYE 4 ¢ ¥V LYLAONHEZIHAONAFEER 2VCIEEEKEFEFE) (WHI 2T
NEEUNERECROEE S ERBWOLEHEWE) £ ( KEET Y\l old EEHERIBY Y e “E&E 4R “WE) £
FOOAULE SRR/ CaABENBKOI\Cdre 1 HAFNHRBNET T LMV A eMEEAL—T LY cT-INNL ¥

68



1 R =T VKBRS Ve AT 5 BEMBUIRICE T B194TEN 5D
MMETES P B0 OMPBAREY X7 (Y X7) (&BEHR
F£HIZONT, Filp. BE. M5, WER, STHEEELEGA 02T v 7@
1R THIE)

Figure1l Relativerisk of lung cancer in Sweden for all case-control study subjects,
1980-1984, according to time-weighted mean residential radon exposure since 1947
after adjustment for age, occupation, sex, smoking status and urban-nonurban living
comparison by adopting the conditional logistic regression analysis using Epicure
package (Reproduced after Table 5 in the IMM-rapport 2/93,5tockholm 1993) and the
odds ratio estimated on the basis of same table without any adjustment (Estimated on
the basis of Table 5 in the IMM-rapport 2/93, Stockholm 1993).
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Figure2a Mantel-Haenszel estimator (OR,__ ... ) of lung cancer in Sweden, 1980-
1984, according to time-weighted mean residential radon exposure since 1947 after
adjustment for control groups, and the Odds ratio for all case and control subjects
without any adjustment (the subjects who were assigned to the lowest category of
radon exposure: <50 Bq m™ were used as reference group). (Estimated on the basis of
Table 5 in the IMM-rapport 2/93, Stockholm 1993)
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Figure 2b Mantel-Haenszel estimator (OR,,_ 1. Of lUng cancer in Sweden, 1980-
1984, according to time-weighted mean residential radon exposure since 1947 after
adjustment for Sex, and the Odds ratio for all case and control subjects without any
adjustment (the subjects who were assigned to the lowest category of radon exposure:
<50 Bq m® were used as reference group). (Estimated on the basis of Table 5 in the
IMM-rapport 2/93, Stockholm 1993)
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Figure3a Mantel-Haenszel estimator (OR, .. j.en.se) ©f lUNg cancer in Sweden, 1980-
1984, according to time-weighted mean residential radon exposure since 1947 after
adjustment for Age, and the Odds ratio for all case and control subjects without any
adjustment (the subjects who were assigned to the lowest category of radon exposure:
<50 Bq m*® were used as reference group). (Estimated on the basis of Table 6 in the
IMM-rapport 2/93, Stockholm 1993)
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Figure 3b Mantel-Haenszel estimator (OR, ., ...y Of lung cancer in Sweden, 1980-
1984, according to time-weighted mean residential radon exposure since 1947 after
adjustment for Histologic type of cancer, and the Odds ratio for all case and control
subjects without any adjustment (the subjects who were assigned to the lowest
category of radon exposure: <50 Bq m? were used as reference group). (Estimated on

the basis of Table 7 in the IMM-rapport 2/93, Stockholm 1993)
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Figure 4a Mantel-Haenszel estimator (OR, ., ... Of lung cancer in Sweden, 1980-
1984, according to time-weighted mean residential radon exposure since 1947 after
adjustment for Smoking status, and the Odds ratio for all case and control subjects
without any adjustment (the subjects who were assigned to the lowest category of
radon exposure: <50 Bq m* were used as reference group). (Estimated on the basis of
Table 8 in the IMM-rapport 2/93, Stockholm 1993)
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Figure 4b Mantel-Haenszel estimator (OR, . .., ri.cnsmet
1984, according to time-weighted mean residential radon exposure since 1947 after
adjustment for the habit of sleeping near open window, and the Odds ratio for all case
and control subjects without any adjustment (the subjects who were assigned to the
lowest category of radon exposure: <50 Bq m* were used as reference group).
(Estimated on the basis of Table 10 in the IMM-rapport 2/93, Stockholm 1993)
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Figure OR-5 Odds ratio of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 (the subjects who were assigned
to the lowest category of radon exposure: <50 Bq m were used as reference group)
without adjustment for age, occupation, sex, smoking status and urban-nonurban
living comparison. (estimated on the basis of Table 5 in the IMM-rapport 2/93,
Stockholm 1993)
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Figure IMM-5  Relative risk of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 (the subjects who were assigned
to the lowest category of radon exposure: <560 Bq m™ were used as reference group)
after adjustment for age, occupation, sex, smoking status and urban-nonurban living
comparison. (Reproduced after Table 5 in the IMM-rapport 2/93, Stockholm 1993)
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Figure OR-6  Odds ratio of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Sex (the subjects who were
assigned to the lowest category of radon exposure: <50 Bq m* were used as reference
group) without adjustment for age, occupation, smoking status and urban-nonurban
living comparison (The results of the analyses with 1st and 2nd control groups were
similar, which were combined in the analysis). (estimated on the basis of Table 5 in
the IMM-rapport 2/93, Stockholm 1993)
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FigureIMM-6  Relative risk of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Sex (the subjects who were
assigned to the lowest category of radon exposure: <50 Bq m were used as reference
group) after adjustment for age, occupation, smoking status and urban-nonurban
living comparison (The results of the analyses with 1st and 2nd control groups were
similar, which were combined in the analysis). (Reproduced after Table 5 in the IMM-
rapport 2/93, Stockholm 1993)
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Figure OR-7 Odds ratio of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Age (the subjects who were
assigned to the lowest category of radon exposure: <50 Bq m™ were used as reference
group) without adjustment for occupation, sex, smoking status and urban-nonurban
living comparison (Since the results of the analyses with 1st and 2nd control groups
were similar, which were combined in the analysis).(estimated on the basis of Table 6
in the IMM-rapport 2/93, Stockholm 1993)
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Figure IMM-7  Relative risk of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Age (the subjects who were
assigned to the lowest category of radon exposure: <50 Bq m were used as reference
group) after adjustment for occupation, sex, smoking status and urban-nonurban living
comparison (Since the results of the analyses with 1st and 2nd control groups were
similar, which were combined in the analysis). (Reproduced after Table 6 in the IMM-
rapport 2/93, Stockholm 1993)
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Figure OR-8 Odds ratio of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Histologic type of lung
cancer (the subjects who were assigned to the lowest category of radon exposure: <50
Bq m?were used as reference group) without adjustment for age, occupation, sex,
smoking status and urban-nonurban living comparison (The results of the analyses
with 1st and 2nd control groups were similar, which were combined in the analysis).
(estimated on the basis of Table 7 in the IMM-rapport 2/93, Stockholm 1993)
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Figure IMM-8  Relativerisk of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Histologic type of lung
cancer (the subjects who were assigned to the lowest category of radon exposure: <50
Bq m™® were used as reference group) after adjustment for age, occupation, sex,
smoking status and urban-nonurban living comparison (The results of the analyses
with 1st and 2nd control groups were similar, which were combined in the analysis).
(Reproduced after Table 7 in the IMM-rapport 2/93, Stockholm 1993)
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Figure OR-9 Odds ratio of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Smoking status (the subjects
who were assigned to the lowest category of radon exposure: <50 Bq m™ were used as
reference group) without adjustment for age, occupation, sex, and urban-nonurban
living comparison (The results of the analyses with 1st and 2nd control groups were
similar, which were combined in the analysis). (estimated on the basis of Table 8 in the
IMM-rapport 2/93, Stockholm 1993)
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Figure IMM-9  Relative risk of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by Smoking status (the subjects
who were assigned to the lowest category of radon exposure: <50 Bq m™ were used as
reference group) after adjustment for age, occupation, sex, and urban-nonurban living
comparison (The results of the analyses with 1st and 2nd control groups were similar,
which were combined in the analysis). (Reproduced after Table 8 in the IMM-rapport
2/93, Stockholm 1993)
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Figure OR-10 Odds ratio of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by smoking status (the subjects
who never smoked and were assigned to the lowest category of radon exposure: <50
Bq m* were used as reference group) without adjustment for age, occupation, sex and
urban-nonurban living comparison (The results of the analyses with 1st and 2nd
control groups were similar, which were combined in the analysis). (estimated on the
basis of Table 9 in the IMM-rapport 2/93, Stockholm 1993)
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Figure IMM-10 Relativerisk of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by smoking status (the subjects
who never smoked and were assigned to the lowest category of radon exposure: <50
Bq m™ were used as reference group) after adjustment for age, occupation, sex and
urban-nonurban living comparison (The results of the analyses with 1st and 2nd
control groups were similar, which were combined in the analysis). (Reproduced after
Table 9 in the IMM-rapport 2/93, Stockholm 1993)
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Figure OR-11 Odds ratio of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by the habit of sleeping near
open window (the subjects who were assigned to the lowest category of radon
exposure: <50 Bq m™® were used as reference group) without adjustment for age,
occupation, sex, smoking status and urban-nonurban living comparison (The results of
the analyses with 1st and 2nd control groups were similar, which were combined in the
analysis). (estimated on the basis of Table 10 in the IMM-rapport 2/93, Stockholm
1993)
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Figure IMM-11 Relative risk of lung cancer in Sweden, 1980-1984, according to time-
weighted mean residential radon exposure since 1947 by the habit of sleeping near
open window (the subjects who were assigned to the lowest category of radon
exposure: <50 Bq m™ were used as reference group) after adjustment for age,
occupation, sex, smoking status and urban-nonurban living comparison (The results of
the analyses with 1st and 2nd control groups were similar, which were combined in the
analysis). (Reproduced after Table 10 in the IMM-rapport 2/93, Stockholm 1993)
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Figure OR-12 Odds ratio of lung cancer in Sweden, 1980-1984, according to cummulative
residential radon exposure since 1947, of which the missing periods are estimated by the median
or the geological estimator (the subjects who were assigned to the lowest category of radon
exposure: first division (1 of 5) were used as reference group) (The results of the analyses with
1st and 2nd control groups were similar, which were combined in the analysis). (estimated on
the basis of Table 12 in the IMM-rapport 2/93, Stockholm 1993)
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Figure IMM-12 Relative risk of lung cancer in Sweden, 1980-1984, according to
cummulative residential radon exposure since 1947, of which the missing periods are
estimated by the median or the geological estimator (the subjects who were assigned to
the lowest category of radon exposure: first division(1 of 5) were used as reference
group) after adjustment for age, occupation, sex, smoking status and urban-nonurban
living comparison (The results of the analyses with 1st and 2nd control groups were
similar, which were combined in the analysis). (Reproduced after Table 12 in the
IMM-rapport 2/93, Stockholm 1993)
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Figure IMM-13 Summary of risk factors for lung cancer in Sweden, 1980-1984,
according to time-weighted mean residential radon exposure since 1947, and those
after excluding study subjects who sleep near open window (Since the results of the
analyses with 1st and 2nd control groups were similar, which were combined in the
table). (Reproduced after Tables 5-11 in the IMM-rapport 2/93, Stockholm 1993)
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Epidemiological Study of Nuclear Industry Workers in Japan

Tamiko Iwasaki
Radiation Effects Association
Institute of Radiation Epidemiology
1-9-16, Kajicho, Chiyoda-ku, Tokyo, 101 Japan

ABSTRACT

The effects of low dose and low dose rate exposure to the huxhan body have not been
clarified yet. Under this situation, epidemiological study on the health effects of the
nuclear industry workers in Japan was conducted since 1990 by the Institute of
Radiation Epidemiology of the Radiation Effects Association which had been entrusted
by the Science Technology Agency of the Japanese Government.

The study population was selected from among persons registered in the Radiation
Dose Registration Center for Workers of our Association engaged in radiation worker
at nuclear power plants and associated facilities. In the present experiment, the
cohort consisted of 114,900 persons who satisfied the criteria of period of observation,
age, sex, etc. The study period was between 1986 and 1992, the average follow-up
period being 4.6 years. The average cumulative dose per person and the total
population dose was 13.9 mSv and 1,598.5 person-Sv, reépectively. The total number
of deaths among the study population was 1,758, including 661 deaths due to all

malignant neoplasms.
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The SMR(Standardized Mortality Ratio) of 22 different death causes including
leukemia and solid tumors was calculated. Furthermore, members of the population
were grouped by five dose groups (less than 10mSv, 10-20mSv, 20-50mSv, 50-100mSv
and 100mSv or more),and the ratio of an observed to an expected number was
calculated to test whether there is a trend for the death rate to increase with dose.

Among nuclear workers no significant increase in deaths nor any relationship with
radiation dose was found, except the pancreatic cancer with 10 years lag. Since many
previous studies of nuclear industry workers have demonstrated no significant
association between exposure dose and pancreatic cancer, we can not immediately
conclude a causal relationship between with radiation. Further follow-up study will
be needed.
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FRAT N RER O M A E SR

Distribution of analysis population by year of birth

H A 4R HEE (N) (%)
1900 ~ 1909 47 0.0
1910 ~ 1919 1,128 1.0
1920 ~ 1929 8,123 7.1
1930 ~ 1939 20,218 17.6
1940 ~ 1949 31,539 27.4
1950 ~ 1959 33,563 29.2
1960 ~ 1969 20,074 17.5
1970 ~ 1979 208 0.2

&t 114,900 100.0
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Number of deaths by cause of death
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#3 BTN REFORERES A

Distribution of study population by cumulative dose

SRR AT veEEE () SRR E
(mSV) (mSV)
<10 81,169  (70.6) 1.7
10 - 12,044  (105) 144
20 - 12,494 (109) 31.8
50 - 6,085 ( 5.3) 69.9
100 + 3,108 ( 2.7) 149.6
&7t 114,900  (100.0) 13.9
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ABSTRACT

To evaluate the risk of the population occupationally received repeated low-level exposure
to ionizing radiation, a cohort study on Japanese radiologic technologists has been
undertaken since 1981. The study population consisted of 12,133 male technologists, born
before 1950, were followed up from 1969 to 1993. All deaths were confirmed using
Japanese family registers (Koseki) and death certificates. Cumulative occupational doses
were estimated by Yamamoto's method for the 3,476 population, born before 1933 among
the population mentioned above. The average dose was 46.58 cGy (S.D.: 27.29 cGy).

The SMRs for deaths from major causes were obtained using the mortality of
Japanese vital statistice. The SMR (95% CI, one side p value) for the deaths from all
causes was 0.68 ( 0.79-0.96, p<0.001). The SMR for all malignant neoplasms was 0.87
( 0.79-0.96, p=0.002). The SMR for leukemia was 1.41 ( 0.87-2.15, p=0.079). The
SMRs for lung and stomach cancer were 0.65 (0.50-0.85, p<0.001) and 0.68 (0.55-0.83,
p<0.001) .The SMR for colon cancer was 1.36 (0.94-1.89, p=0.049). For brain tumor , the
SMR was 3.58 ( 1.64-6.79, p<0.001).

The relative risk of mortality ratios for cancer of major sites, stroke and circulatory
heart disease by the estimated cumulative dose was analyzed based on Poisson

regression model but the statistical tests did not show any significant association.

[>4b2 5]’

BERO NI, e OBEHEIE CEROEFEMEICL > TiTbhTE 72,
SEHOBB, BIROBED O BUROZETME L TRIBHINTWH DI, MEEA
B ENE OFGRAE Y RO L LZETH A [Shimizu et al., 1987, Pierce et al.,
1996] o LA L. ZOBFEIE, FRICL A —FoSHHIT{ 22T 2E/ICOWTTH Y,
— AR DOBEHREEFME T BLEr 53, BREREHIICICE 2 AMREEY M
LHEELEZONS, I THRFROBRBGTHREAERDOIE IR T 5 BEFRE S
SLRRT BRI [HURSR Y R 27 55l 720 DS R EEHIE BRI 0B FREMSE] &
LT, HEEABRBEREMEOW % X T, BEENKEBUT R ERE SR L Bl
12 1981 4 (BB 56 4F) LB I N (B i 1986] o FIFAZE TR DEINRIZ
1969 4% (HRFI 44 4F) ~19824F (HRFI 57 4F) Th o7z, 1986 4 (HHF 61 4F) ITHE M
FA L UCEBIM % 1986 48 (W1 614E) ¥ THEE L7 [F1l 1988, Aoyama, 1989]
1989 4 (PHILEE) 5 WHEHREZRETIZEE O [BUR# U X 7 FEIC 21 % BRSER
T DBEEROWE] 7oV s b LTHIES B S . BE. 1993 F (CPBEL 5 4)
T TOBEIKT Lize #. 1996 F (FH 84) 4 ADDIRMEEMRENPLT -5 %
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BETRE R AR ICBE L, R AHBREMERISEHRRAEZTIEE ATV S,
4ENE 1969 £~1993 FOBIBERE LV T LD, TOBRERZHET S,

WFge )5 &

FAENREFEHETI A~ [FE fib, 1986] .

B4 O BEHREMETGHIB IR 43 £ RP O RB SNz, TOHFEEL, EEL I
BEOFT 2 B2%, FNICRR, BEIN TV A BEMUTHEEM T, 1950 4 (11 25 4F)
DRTRAE DB DHNE, 12,133 A% Cohort FIFEED /20 DREMNRERE L1z,

HFEDRER L FERFE ©

EBEOFTEHET, HESICEAL TV ARG HIC, FE  REBEXOMNEK
 TREA ST, ERE TP - BRERAICL o T 1969 4£~1993 4 0 BB
HFIZFEC DR T & 25 a. BB, AEBERICECHE R RFHIEHEZHRL.
FECOREE Ao 72,

RREBERIICHEOHSTE ©

1933 4F (HEFI 8 4F) LARTICHEAE L 72 BUR#RILET 4,699 A, MBEHEE D 720 DIFHRAA
FTE 3476 AoV T, fEEFERHROBTRICES VT, 1986 £ TORBEBIT
BWETILELOKE [HE fib, 1986, Tatsumi et al., 1987, FllI, 1988] THeE L 720

AT T

AENREAOHEECE Y ARAABUESEOBTERL LB T 3 20, EELECL

(Standardized Mortality Ratio; SMR) % EH L7z, ZOEHIIY2- T, BHHIETH
% 1969 £ ~1993 £ DIEAE N O REHE b S 1872 E# 5 RERRIZERBIZE TR % FHESE
TEE LTHW:, £, REBREHRI(CRBEOHENSTEL 2 o BB OH T, 1986 4
T CORFBEHRE LRGN X 7 &L OB % Poisson HJFE T IVIZ L o THHT L7,

5igin S

1) £RO%H

T RERIL 1950 £ (FHD 25 ) DIRTRADOBUDHFEREHEM T, A% 12,183 AT
Hbo BH DRI TH 5 BERREMETREOEEEOIMEE 1 ITRT . REFDFIL
1936.5 £, il 1938.3 4E, BIAELIE 1946~50 4RI D o 700 BURHRI BRI
DEROS Y FE 1 RUR 2 1SR T, FHERE 343 58 (EHERE 100%) . hoE 31.8
B 25 RUTARLE . 266% T, FlLFITH %L BEMERL. 46~50 &I 6.9%.
50 UL Lk 7.8%THh o 7z, BEHRHIMIZ 1969 4£~1993 4. BB AL 270,586 A, 1
AN%7- 0 oFHBEHNIE 23.6 £ (BEHERZE 39 4F) THhh, 7. 1969 £~1993 £ DI
DB OBREISELEE IR — b, Bl H, 1933 FLIRTFEAERE. 1934~1937 FFARE, 1938
~1950 SEFEAEFERICE 2 IR EN TV B, 1933 FELIRTHEAETEIT 4,699 A, BEFBRGEFOF
BRI 45,1 B, FECEIE 873 A (19.0%) . 1934~1937 FFFEAREIT 1,356 A, BEFBALS
B DR ERIE 33.8 B, FEEUT 66 A (4.9%) . 1938~1950 FEFEAREIL 6,178 A, BEF
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PARGRE D 4ERIT 26.3 . LT 131 A (21%) THhb, 2HHEE 12,133 AiTxt L,
SHETPRERE 10,808 A (89.1%) « &FETHEREK 1,070 A (8.8%)  &BiFEH 255 A (2.1%)
THholz,

2) FEIBRFIEREIEC T

FEFRREREFE T 3 FUICH 3 1SR T . £FEROBEFETHIZ 1,070 ATH
FIECTHIL 1,682 A, SMR X 0.68 (95%BHXM : 0.64-0.72) . BB IULHET M
WCAEBICHIRIECH L D 44w (p<0.001) o £ATADEIRIETE D 445 ATHIRFFECEIE
511.5 A.SMR iX 0.87 (95%E X [ :0.79-0.96) . H EIHARFFETE & b A%\ (p=0.002) .
fidsA BASAL FFSA® SMR 221 0.65 (95%EHHX M : 0.50-0.85) . 0.68 (95%
EHEXH © 0.565-0.83) . 0.85 (5% EHXMH : 0.66-1.09) T. & 2 FOELCTKIIFE
WCHARRFE TSR X D Ay (p<0.001) 25, FASAAEE TR P o BT A D SMR it 1.36

(95% EHAX MY : 0.94-1.89) . BT HUL 35 A, HMIFFETHIL 258 AT, Al 5%
HREAE LT, BIBECRE ) SV ARCHIHRERL VSV EEIEREL S
(p=0.049) . EREAAD SMR X 0.99 (95%EHHXH : 0.62-1.50) , BB EIT 22 A,
B 31d 22.2 AT, FOERBAEETIE 2V, REEZEBERTH 9 Acx LEEE
% 2.5 A. SMR X 3.568 (95%EHHKX M : 1.64-6.79) TEARECHIIAZICHIFHEH
DEVERL o7 (p<0.001) . ZOMOFERIEE SIS CHIE 2 ALdhvis,
SMR it 7.27 (95%EHHEX M : 1.09-26.3) . BFIZFECKIIARICHFRLCE 03 AL VS
WEERE 2 o7 (p=0.032) . HINE (ICD 9 :204-208) DEAEFLT-HuT 21 A THIRFIELE
#uk 149 A, SMR iZ 1.41 (95%1EHHX M : 0.87-2.15) Tdh o7z L2 L. AEICHAFIE
TEIDVEVLEZ Dok (=0.079) o 7272, U »/5, Hiliik4ek ICD 9 :200-208)
TRA L, BT 46 ACTHIFFETEIE 31.8 A, SMR 13 1.41 (95%EHEX M .
1.03-1.89) . HIEECKIIARICHIFREER L VS VERL 2o/ (p=0.016) .

B TR E 2 Lk, BIRIEDE 21 A0S, BURMSER L I3E X b gt
DM 1 AEBA T MENE 3 AFEEhTnAEILThb, HILHIELT 21
ANDOFEGEHERAIWTRLTBL,

3) BERRARIR. BLEFERNIC R EELECH

1969 E0 5 1993 FE F TOEBAM L B D 54, BlH 1969~1973 4, ) ol %
10 EFDIT4MT T, 1974~1983 4, 1984~1993 ) 2 M & L. &3EH. &25A. HIlL
WD SMR & 5% BHEXHERLIZDDOPES Th b, ZFERICOVTIE, SMR X 0.59,
0.63. 0.71 &R LHMEAMICH S5, REVWELLIITX %\, 2ATAICDVTIE, SMR
1% 0.90, 0.87, 0.87 L (L L2V, WTE ) LETETOEMIICH S, HILFED SMR
i 2.07, 0.19, 2.08 & FZADBHHIFITE <. FHTH T, BERICEDDO LV
Kol TEICEBEDEHHIHO 5% EERMO TRMEZFHOLND LIREL Y &,
ZLTC. COMBICCLL2 14, ATL 2 3HIHBELTWAZ LD EFEHTOIRETHS ),

FEEM T 39 BT, 40~49 &, 50~59 &, 60 UL L& 41T, SMR & 95% KX
BERLZDDDBEE ThHbHo RIEHITOWVTIZ, BEERD LR L L b2 SMR 25N+
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B, 39 LT SMR i1 0.44 & ¥ 95% EER M IE 0.34~0.57, 214560 UL -
Ezh k081, BREHERXMIZ0.75~088 L 2 o7z LAL, SMR R 1UTFTH5, &
BACDOWT S, BLEFEO LR L &b ICHMEmEZRL, 39 RLLT D SMR i 0.61 & {&
(. BREFEXMIL 0.32~1.04, ZNAT60RLELEEL %% L 0.95. 5% EHX KT 0.84~
1.07 L% o7z, HIIFKED SMR IFE3EER L L 12 0.33, 2.32, 1.35, 1.46 £ ZfLL. 39
BUTCTIEWEEZ L2, 40~49BTHROIFL. UBEC 2o TH, 1 22 2EZR
Do F7z, 40~49 BIT ATL1#l. 50~59 ®IZ ATL % 241, CLL & 1 & AT 5,

4) REHELIFERIFETRL OlE .

1933 4 (WAHI 8 4F) LARTICHEA: U 2Bt 4,699 Arh, SEHT D720 DIFHAA
FTE/23476 AN TFIYRESNAERICOVTE AL (1986 ) I ToRBEEY
WECHERINRS OFETHE L, FHHREIL 46.58cGy. E¥ERZEIL 27.29¢Gy T, &
BEIX 26~50cGy DB ICH o7 (H4) o SHOLHICLTHEINLE LIFAE (1986
) FTORBBERIT (HE LIEEGFETERDELR % Poisson regression model (20
WTC, 4 D0OHEH 7 T — (<50, 50-69. 70-99. 100+ cGy) THEMIME MY X2
EOMBRERIT LI RT) o MEEBMAEY 1950 £ (BRI 25 4F) DIRTERE L/ &
EhPAN OBRIHER TIHVEBEOMEN * 20 2 DAHCHENH NI B2 BEMEIT D
b dhol,

ER

Z ORI FEAE D 1950 4 (A1 25 4E) LLATRELE O B S EBGREMER DT &
1969 £~1993 £ DHAMN. BEHHAEZLL 20T, BIBAEIL 270,586 AFETH A, cohort
e, Lorb, PEYFHLTENRTELDT, BHRREL 22728 21% LENTH -
2o BFFEIZE Y, HEAOBEBHRIICICIAEBEHENEHITI ODAGEEFBHL ML 2
D, BRICEA—HOEHBIIDERELEBTAMESESTELILIIEREIH L LE
Abhb, LL, =7 0OBNIIELZHIIOVEIIY) ThHbH, BEERKFED O HRES
MELR AT AR RER BRI T — & PBE SN, FRIICT -5 -2 L& &
BLEIRENDANLZV,

BREWITCHEOHETEIX 1933 FELLANICHESE L - BEHRE P BEHEE O 720 D FHAS
AFTE 3476 N (ZEFHD 286%) I22oWT, EHFAE (1986 ) T TORKME
FIZBBEERINERS OFETHELZISBE RV, UNSCEAR [UNSCEAR, 1994] 138
EHITCERCBIT B U RAZ RO AR, BESNLBERT(RREOBFEENEWZ
EilHBERRTVE, ZOEFBOBEZET OREFEE L EEHEEORIECRRORHE
ThhrEILONS, ‘

SMR i22FEH. @BARUH. B, FEAT1 XM EL, FIALBREFEETH -7,
CHEEEHOBHENBERL LA ICEoTELLZVWOYIREYHEEADE

(Healthy Worker Effect) 2B L TWwW5, &5, RENRERAIEERERZTHS S
LOYBEBLTVAES), B, BEYBEEANRYAET AR ED TV L, KB
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BATI, &BSAD SMR 12 1.36, 5%DEEAELINT, E) EVFEOEMEADL
Nize ERBEADKMBRO NP0/ 2 LIZEBRBEBEZORERII—KLTVE, B4 A,
fidsA D SMR 251 X DA VDIl BBPAPFEICKREVEEIZHED 2\,

HIMHED SMR 1% 1.41 Tdh o725, HETIELdh o720 L L, 21 Flo[ILHER, 141
? CLL, 3BID ATL P& ENTw 5, IREMICOEINADT, ED L) ICRET L H»
PHETH S, HIIFEOREIIAE B TIERP o 7228, ) o8, EilndesE (ICD 9 :200-
208) TR L, BIBRCEEIABICHBERCHIVSVERL 2> TWADT, HILFE%
EOTEMMBRESEICHBENEC L LEZTREVOTRZVY. ZOBEE, BB O%
MICHL w5 2 &, BHEERTIX 40 RURICHEMT 5 2 &, 1933 ELARIRELERICE
WIEERATAE, FRERED L) RaMEIT LidE o BN — Y ERL T
WaARIZEDbNS,

PEESEICEREL T oEMIZELTW /225 REEO SMR 11 368 THETH -7z, B
AET b 1975 F AT DFEBRZ OB A 2 RN Y O BESBEIT 258 o 72, BHER 145
I7OVEILAEI VPO CHEBIIREP oL EDEZIONSN, TEANVF—
DEVHEROBEL~ORIUIE C B3RP 272D T2 v, —F. NMEEIZEBEE
LEBOENETFTROBAEFS V. T2, OTE TR L TWARd Lk,
EHIC, MEEOMERTHET A, ICD191 ORMEXEEDADIETRE A2
k), HFEOSEAFME N, BRI SMR FSBAFMETWwAZ LIELILN
5o BHEEDZE L HFKICE SV SMR OBFFETHEE/RL TWE, WTFhi
LThd, BEHFEOEVEELZDT, SMR OFHIIMEEYETHLEL S,

Carpenter [Carpenter, 1990] iX. 4 % T4 7/-%E [Smith and Doll, 1981] . %X
[Matanoski, 1990] . HE [Wang et al,, 1988, 1990] . HA [Aoyama, 1989] . 7~ —
2 [Ennowetal, 1989] DEBEFHFEDRAERL L L0, EERFERESL 2OHEL AL
) EiF7: [UNSCEAR, 1994] . Z1ic kA&, EHEEIC L 2 BBLETIBBINSLE
i3, £FEEL L CRBREREIBEINRLZ LU T, AESNE BRI X
DR b, RETIE, 1921 FLIRNIBER. M. BEM. BILR T 555, 1920~1954 4EIC
. BHEEICL A TIZEMT 524, BEECORON ARSI RONZ k>
TV 5, KETIE, 1920~1939 EiXOREMETE. M. IR, 1) > /3pWfE, 1940~1969 4
S CRERER, FhR. 2R EREE 2L/, HEITIE 1950~1985 FEOEIEHIM % 3 {24
FTwaE, 8 Mlz@L T, . K. B, BIRTH L. 7¥ < — 7 TIIAVRT
Holze TAHAEIL, Carpenter PELY LiF -9l [Aoyama, 1989] . 4 HDO#HE & b
Wy B, R, BIURTH A, — IS, BURNEIES T 54T b b o 74 Al
PCERFEEBICLABT L) T REFFICHILE L EHBEORBACHTBEI L Z L
B ECE A, PETIE. TID X AEAT= S U v 7V DE AL 1985 ELETHH D
T, TOEASERICOVBBI AL EZ N5, BEIHME L EEHEDNOBE
FELCAS, FETIX 1920 SELLATICHERE. BT, KETIX 1920~1939 4E\C I REME L v ¥
J3PIE, 1940~1969 4FIC TREMASE, Wi, &5 H6E,. FE T 1950~1985 FE %8 LT
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A, FTEE. RAETIREE. REMEIBEINSILTHL, RO OEEIR, KEIC
BA %, BUHHUAORPEAERPES L TWATRESEZRRLTWADTIIZWES )
Do

RRBMERT CBE L RNECROMZOFEMII SR OMEIE S 70,

LE :
AT EEA B A BETRBR R OmII 0 b L ICR2EWN T RN [BEHRY R 2
A 72 DERBEREHIT  REOREREMAE] & LTHB S HIHhEEL
INLD o HERBERBREMEOTRERE, “NRR, BREERICERHT L, T/,
WD T — 5 BT DIz o TTHET & o LERKEREER - KIGWHHEER., K452
B#ER. RUBGHRIEEREHRR - AMBRMER - HXREELICRE#HT L. 28K
BrsE D —ER i 1988 40 b A AR F IR EMAEH ORI 2 1T 72,

BE IR
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All(1,070) =
0.68
All cancer{445) HEE
0.87
Lymphatic and
hematopoietic(45) 141
Leukemia(21) e o]
1.41
Stomach(97) =4
0.68
Colon(35) B ——cli—f
1.36
Rectum(25) I an
0.99
Liver(64) Bl
0.85
Lung(57) e |
0.65
3.58
Brain(9) 5 2 4
0.1 1 10
SMR

Figures in parentheses show numbers of observed death

3 FERHEIZHN T HSMRE 95%(E #8 X

SMRs with 95% C.I. for main causes of death

2000 60
1800 B 1500
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g 1400 | {40 ¢
'_g\ 1200 | $
a 1000 | 130 ¢
5 goo | 122 2
400 l / 211 149 110
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0 . . i B N
-25 -50 =75 -100 100+
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B4 e RAEBERIBEONH

Distrubution of estimated cumulative
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1. BEOEEEROSHOEHRS

Distribution of age at the time of registeration at the ‘
Ministry of Health and Welfare as radiologic technologist

Age* No %
-25 3,233 26.6
26-30 2,486 20.5
31-35 1,823 15.0
36-40 1,558 12.8
- 41-45 1,224 10.3
46-50 840 6.9
51+ 949 7.8
Total 12,133 100
Note: *) Mean:34.3, Median:31.8, S.D.:10.0

=z 2 1969 FEH5 1993 FETITEIHESNh-EF D4

Characteristics of the population followed up from 1969 to 1993

Birth year No. of Mean age at No. of No. of No. of
cohort subjects entry (range) alive death censored

(%) (%) (%)

-1933 4,599 45.1 3,622 873 104
(85-72) (78.8) (19.0) (2.3)

1934-1937 1,356 33.8 1,254 . 66 36
(31-41) (92.5) (4.9) (2.7)

1938-1950 6,178 26.3 5,932 131 115
(20-37) (96.0) (2.1) (1.9)
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3 2RARVELESHAANOBRTIETLH. HFETH. SMR,
BREFERBMRURT7VHFAIREIZESp E
Number of observed and expected deaths, SMRs, 95%C.1.
and one side p values by sites.

Cause Obs Exp SMR  95%Cl p

All 1,070 1,582 0.68 0.64-0.72 <0.001
All cancer 445 5112 0.87 0.79-0.96 0.002

Stomach 97 143.4 0.68 0.55-0.83 <0.001

Lung 57 87.1 0.65 0.50-0.85 <0.001

Liver 64 75.1 0.85 0.66-1.09 0.111

Colon 35 25.8 1.36 0.94-1.89 0.049

Rectum 22 222 0.99 0.62-1.50 0.539

Brain®* 9 25 358 1.64-6.79 <0.001

Other 2 0.3 7.27 1.09-26.3 0.032
nurvous system*

Lymph. and 45 31.8 1.41 1.03-1.89 0.016

hemato.

Leukemia 21 14.9 1.41 0.87-2.15 0.079

Note: #* )Tumors of benign and unspecified nature are included

x4 RAEFER—FHICR-ANRORESE

Classification of leukemia observed during follow up by birth cohort

Birth year -1933  1934-1937 1938-1950 Total
Type of leukemia
ALL
AML
Acute leukemia
CLL
CML

Plasma cell
leukemia

ATL
Leukemia 1
Total 14 0 7 21

- B WO N

1
1
1
0
2
1

ON =M 01 =
ool eleNelNe]

N
o O
[ Q="
-t W
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# 5 BN OBREIETH. SMR R U 95% X H
Number of observed deaths, SMRs and 95% C.I. by follow up period

Period of folow up 1969-1973 1974-1983 1984-1993
Obs SMR Obs SMR Obs SMR
Cause of death (959C.1.) (95%C.1.) (95%C.1.)
All 84 0.59 324 0.63 662 0.71
(0.47-0.73) (0.56-0.70) (0.66-0.77)
All cancers 28 0.90 130 0.87 287 0.87
: (0.60-1.30) (0.73-1.03) (0.77-0.97)
Leukemia 3 2.07 1 0.19 17 2.08
(0.45-6.06) (0.03-1.06) (1.21-3.32)

Note: *) including 1 case of CLL and 3 cases of ATL

6 EEFERICR-BIRIETH. SMR RU 95%{EHE X H
Number of observed deaths, SMRs and 95% C.I. by attained age

Age -39 40-49 50-59 60+
Obs SMR Obs SMR Obs SMR Obs SMR

Cause of death (95%C.1.) (95%C.1.) (95%C.1.) (95%C.1.)
All 59  0.44 138 0.54 234 0.58 639 0.81
(0.34-0.57) (0.45-0.64) (0.51-0.66) (0.75-0.88)

All cancers 13 0.61 57 0.89 108 0.75 267 0.95
(0.32-1.04) (0.67-1.15) (0.61-0.90) (0.84-1.07)

Leukemia 1 0.33 g8* 2.32 5# 1.35 7 148
(0.06-1.87) (1.00-4.57) (0.44-3.16) (0.59-3.01)

Note: * ) including 1 case of ATL
# ) including 1 case of CLL and 2 cases of ATL
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® T R7YVERETIVICEOCRBRELTERAERIRID
B EE DR ‘

Relative risk by cumulative dose based on Poisson regression model

Cumulative dose in Gy

Cause of

death <0.50 0.50-0.69 0.70-0.99 1.00+

Total 1.0 0.80 1.12 1.17

All cancer 1.0 0.70 0.86 1.10
Esophagus 1.0 0.42 0.00 1.81
Stomach 1.0 0.84 0.69 1.22
Colorectal 1.0 2.30 0.71 0.62
Lung 1.0 0.51 0.73 2.03

Stroke 1.0 0.58 1.71 0.80

Circulatory dis. 1.0 1.55 2.28 2.63

except stroke

Coronary heart 1.0 1.80 5.23 10.24

dis.
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Survey of the Patients with Basedow Disease Treated with 13!] ; An
Evaluation of the Incidence of Hyperparathyroidism in These Patients

Takehiko Tsuchiya®, Kunihiko Ito™, Motoi Murata™
* formerly of U.O.E.H., currently with Ito Hospital
**Tto Hospital, ** Division of Epidemiology, Chiba Cancer Center Research Institute
Ito Hospital: 1-17-16, Shibuya, Shibuya-ku, Tokyo, 150 Japan

ABSTRACT

It is known that external radiation acts as a developing factor in hyperparathyroidism
(HPT). To clarify whether or not 131] acts as a factor of developing HPT authors carried out
a survey on the patients of Basedow disease treated with 1311 at Ito Hospital. In the first
work (part 1), levels of calcium and parathyroid hormone in the blood were studied in 2954
cases of patients treated with 131] (RI group) and 530 cases treated with antithyroid drugs
(ATD group). The calcium level was measured in all cases treated with 1311 and/or
antithyroid drugs.

PTH-M (parathyroid hormone) was measured in 262 cases of the RI group and 29 cases of
the ATD group which showed levels over 10 mg/dl of calcium. Fifty-eight cases (2.50%) in
the RI group and three cases (1.19%) in the ATD group showed over 560 pg/ml PTH-M,
which is the highest normal value.

The increase in incidence of cases with over 560 pg/ml PTH-M in the RI group versus that
of the ATD group is statistically significant. However, there is no statistically significant
difference in the annual incidence when the follow-up period differed between the two
groups.

The incidence of cases with 560 pg/ml of PTH-M was higher in older patients than in
younger patients.

In the second work (part II), the incidence of HPT was studied in patients with HPT that
developed after treatment with 1311 and/or ATD for Basedow disease at Ito Hospital. Fifteen
of nineteen HPT patients had been treated with 131 and the other four had been treated
with ATD. Basedow patients of the same age and sex with HPT and treated in the same
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year at Ito Hospital were selected as the control population for this study. The populations
were 223 cases treated with 13! and 199 cases with ATD. The incidence of HPT in the RI
and ATD groups was 6.7 percent and 2.0 percent, respectively. The incidence in the RI
group was apparently higher than that in the ATD group. The average latent periods in the
RI group and in the ATD group were 13.5 years and 4.1 years respectively.

In the RI group 11 cases underwent follow-up periods of more than 10 years and 4 cases
were followed up for less than 10 years. For the ATD group 3 of 4 HPT cases were followed
up for less than 3 years. In the population the average follow-up periods for the RI group
and the ATD group were 5.9 years and 5.3 years respectively. A relationship between
radiation dose and development of HPT was demonstrated in these 15 cases of HPT. These
findings suggest that 13! treatments for Basedow disease may result in development of
hyperparathyroidism but the length of the follow-up period and age of these patients may
also be an important factor in the incidence.

RLwic

HIEBBERIC & 2 B30 FRIRBIRIC XL o T, BRI TEE (hyperparathyroidism:HPT)
DEEFEEN LR$5 Z LI+ A 8413, Rosen 5 case report (Rosenetal, 1975) Z85% -
C Tisell 5 (Tisell etal, 1976) . #Dfi (Hedman et al, 1984) (Tiselletal, 1985) (Schneider
etal, 1995] @ 50 X ARIAHALN TS, F2RE T, BUSIREFEDOHRIZS HPT 0
SEo¥NE R T, BES O (Fujiwaraetal, 1992) d$ 5, L Lad D, 31 2L 5 HPT
FERITOWTOEEL, IEFIHRE (Esselstyn etal, 1982) (Rosenetal, 1984) | F4EFROHEN
»dbH LT HHE (Bondesonetal, 1989) & L\ &3 5845 (Fjalling et al,, 1983) HSAbHiLs
P Thb, 22 Thivbiui, 8 052 % o THPT ORERIBEINNT 5 P EERETT 572
WIZ, 23k FYORFERET 181 0T 9177 b DICOWTIREZIT 072, RD 2 DO FHETHRE*
FTo77, #1(1)ix, HPT BE CREIRRERVE Y PTH-M O LRAPZOHMEEL 25 Z L»
by ZOEDREZEAT, B BEHRFET ZOMED LR 5 b OOFN 5 (kB BB E ATz 5
2T, FIEFEEIZB TN PR THEEY 9 11 7: b 0T, HPT 2R L BE T3l k5%
I 1172 % D LHIRRIBFIATD) D ADEEEL 9 1172 b DT, WIONDZOREFRIFH P ERET L
72DT, TNHDFERITOWTHET 5,

I. PTH-M IZoWTORES
I-1. HE
2% FYECTHIERREIC BT Bl 5% ) 1T T, 54 1 L EZ R L - BERI 792954 4
IZoWT, RBERBOREERECIF Ca EEHEL. Ca fE4% 10mg/dl L ED b DIZOWTIIH
parathyroid hormone ¥ L C PTH-M BOHlEY 7077, F7. FIRREHIOADMME 5 1)7:
b DATD #9530 BT b, [FkIC Ca fE 10mg/dl PLED b DIZOWT PTH-M &% IE L 72,
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N DBEEOHT, PTH-M{EASIEED LR E &5 560pgml DL EOHBBEER R L7z, /2K
512, RI FETIHRGO L1 58P LREZZE T, ATD BCILRBER» OBRZZ T TN
FNOBEER Y LT, PTH-M fE® 560pg/ml Ll L0 BEHBEREL BRI L7,

B, B HESE ORI EIED 4 Z5ekoet AV, PTH-M 2% 560pg/ml Bl E o
BUBEBEIC OV TR {(Ca=10mgldl DFEFIEL SFEFIED) X PTH-M =560pg/ml DIEFIE
PTH-M BESEGROL 124 o TRHE L, Sl OEEREEL VT ZRE T o7 $72. BB
B &S RERBROEDREICIAF 2—F Y b0 t BEE AV, TR 2 BIROBRSE
BT, AEEPSHBBE OB A SENED J 4 —F(Mantel-extension)iRE x V. EE
DFA IR OERERE ZRE L t B 24T o 7%

BBty T RRIRSAE T RI FICDW T, 3% & (FHEI 5L Euthyroidism (235 b D
% Eu(euthyroidism) & LT, #AERICIER Th o T H FRBRVE VHDHS% 9 1F T 5 b Did
Hypo(hypothyroidism). FLERISHIDEEE% 3 13T 5 b Did Hyper(hyperthyroidism) & L7z,

%23, PTH-M I radiommunoassay #:% fiv 7z [Y<i] &v MefEH L, |

[-2. &%

1) i Ca fEIZDWT

RI #£ & ATD # T CalOmg/dl DL EOHBBEREIL. 2N 11.3% L 11.5% T WEICETZD L
NWiairole@E D, iz, RIFHIBWTIL, 81 OR5EEL, % b UNTHRIUE & BB T b
2 ALIEIMIIZRD H Do 12

2) PTH-M {EIZoWT

RI Z£Tid. PTH-M {EA5E T & 725 DI 262 $1TC. 560pg/ml L LD b DTIL 58 HIT, 2Hic
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Cohort Study of A-Bomb Survivors

Yukiko Shimizu
Radiation Effects Research Foundation
5-2 Hijiyama Park, Minami-ku, Hiroshima, 732 Japan

ABSTRACT

The Radiation Effects Research Foundation (RERF) has conducted a long-term follow-up study
of a cohort of 120,000 atomic bomb survivors and non-exposed controls (called the Life Span Study cohort).
The in uteroexposed and the children of A-bombing survivors cohorts, which consist of 2800 and 77,000
subjects, respectively have also been followed up.

Leukemia is the disease most sensitive to radiation. Its minimum latent period is two to three
years. Its risk, which peaked in 6 to 8 years after the bambing, has continued to decrease thereafter and
isclose to Oat present. Dose response relationship is an upward linear quadratic curve. Increase in risk
is also observed for solid cancers.  Unlike leukemis, afier the minimum latent period of about 10 years,
the risk increases propartionally to spontaneous cancer rates and their dose response relationship is
linear,

Recently, an increase of risk of noncancer diseases has been also observed, though it is smaller
than that of cancer.  However, the mechanism of the relationship between radiation and non-cancer
diseases has not been elucidated, and further study isnecessary.

No increase of cancer risk was observed among in-utero exposed survivors before they were 10
years of age, but the risk has subsequently increased.  Neither the cancer incidence nor the mortality
from non-cancer diseases show any increase of risk among the children of A-bomb survivors.

The findings obtained from the Life Span Study, In-utero Study, and Children of A-bomb
Survivars Study at RERF have been widely quoted in the reparts of the UNSCEAR and have been used
by the ICRP as a basis to establish dose limits. Since those who were young when exposed, those exposed
in utero and children of A-bomb survivors have just entered cancer and noncancer prone ages, it is
important to continue long-term follow-up of these cohorts.
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Table 1. Comparison of Cancer Risk between “ In utero exposed” and
“exposed at 0—5 Age ATB” 1950—92 (Mortality)
(from Delongchamp et al, 1997)
£ 1. PWEEEL 0—SECHIBLIZBONA I A7 DI, 1950—92  GEL)

Inutero 0—5 Age ATB

ERR (Per Sv) 24 (0.3,6.7) 1.5 (04,32

() :90%CI

Table 2. Mortality among Children of A-bomb Survivors
1946—90
(from Yoshimoto et al., 1996)

2. BRI TBIT A ORI TR, 1946—90

Cause of death No of death ERR (Per Sv)
Cancer
Age <20 53 —0.223 (<0.293)
All age 120 —0.223 (<0.106)
Other than cancer
Age <20 2,789 0.043+0.042
All age 2,958 0.046+0.041

(  ):95% upper bounds
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Table 3. Current Status of RERF Major Samples (1990)

LSS Total , 56%
Age ATB <30 87%
Age ATB 30+ 21%

In Utero 86%

F, 94%
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OFl& ThPOLBEHBICANZVERVET (F1),
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(1) B MEHERE L ORE, }
(2) B¥  BUNREEFRONREE | D2 21ICKE (G,
BEEXEHIC
@ Wrgeo$ LV g
@ B0 B & Bk,
AT THR T ED-VWERVET (2),
[ E LTORSEEIE, ~VAFA LY RELTOREZEDD Y F. BUEEH# & oHh
by, FLTHLRIEEL) ERIDTTI, HERRELOEE, TV v T 0%
Ty AOHE, BFOELVEBRLER] L. £5)VI) L IHEFTTHRNAZITAS
LEWET(E3), |

(&1

BARESE AR ORSBITHEA
£ - TR ORARITOWN

1970 ERO BF D FHF R (HFHEER)

1980 £ DREREE L &M% (RTFHIEERER)
ZiFm %%%ﬁ - FEF—F =2

l BO% - BUSEZR AT

L BATIZE (1983~1994) V) R 27 Bl — ¥ X — A
(HESANS BB —8 & L TEM)

O HHRB¥EROI—F 131 H5BEREOHFHE
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O F@RudEoak— MRtk

1996 S£EZ b o THRT — FHLWERHEN

154



(F2)

BT — VBB ASEREORIEN
B RRE DR EZ

I. BEREENEOFH L8N
1. ®@SNCBIT 5 HEHRE S OB & R
2. LPENIBIT S BEREEE OB & RE
RIZEVPICRTREN?
3. ER‘RFEIZEIfTDbhATVWAL?
EALRBESDH BN
R AT ?

SBOPIZED AP ?

(#%3)

I. BEHEEMEOBEN, BEx. I©H
1. ¥ERE L T—Rus s
#eEERl%¥ (Health Science)
2.  BUESBi#EL /DY
3. HE&FNEFELOEA
— RXTY9 T TSI R

— BFOELVWE#LEH

FNTIX, ALY £,
O KB LOHEKREED THEE [FBHEEOIR— M%) KoWT—FHL LT
TnwEBWwET,

BRI, ABCC DRI S | BEHRREMRIT V2 { T, EBFERERLOMEZ T, ABCC
DOERIZ. 0ak Ridge National Laboratory O/REWEEMOYWHEEEIKIT EDHE
R LTOVE Lz, B ROBEFIERNICTE 5 2 LORNORRIR, RHRERL
LOARZEDOHDORAED TLD THELZE ZITHTED T3, 1986 FITRIRE W IREHE
EH: DS86 X, EMBEIRT systematic errors FREVI LTI TREEN TV DS,
BEMOBZEZFIINLERL T, RERICPERERICH) LT ERALTCVET,
ILERRBRON V<HEDHEETIE, DS86 X 5 10 cCy [HEDHETEIX, #2180 8/ T
53¢, EREABELIZRELTWS, (Nagatomo,T.et al., Health Phys. 69, 556-
559,1995) . #IL{ ED dosimetry (ZHiZi, FREOHERIE X D VRS dose BES
ELTEIND) . BEHROANGEEOMETIR, BREFEOREICHLHLTEHLL, H
HELHTREDDOTHD, LhL, BEZOLEE, MEEIRDPLESTLH LR ST
WVAELELYDHD, ELIELARVD dosimetry IFEEICLTESLZ L3k, BLNVD
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®7

Research Institute Of Radiation Hygiene, St. Petersburg, Russia

Director P.V. Ramzaev, Staff 130 persons in St. Petersburg
Federal Radiological center AN. Barkovsky
Novozybkov branch V.P. Ramzaev
(Bryansk oblast, staff 50 persons in the branch)

Status in Russian Federation as of June 1995 (V.Y. Voznyak, IAEA Vienna, 1996)

1-5 Cifkm*  5-15Cikm* 1540 Cikm®* =1 Cifkm?

Bryansk No. of settlements 768 284 279 1331
No. of inhabitants 236300 147000 90800 474200
Other No. of settlements 5826 504 0 6330
No. of inhabitants 2013000 200200 0 2213200
Total No. of settlements 6594 788 279 7661
No. of inhabitants 2249300 347200 90800 2687400
(m 3 ) Thyroid cancer incidence in “children-86" subpopulation,
per 1600600%
14
12
10 —$—>0,037 MBg/sq.m
§ 26 cases
3
E —0— <0,037 MBg/sq.m
26 cases

* R E W . "Some results of scientific researches of St.-Petersburg Institute of
Radiation Hygiene in the field of radiological consequences of the Chernobyl accident.”
A Barkovski, B.Erkin, A Mishin, B.Borobjev(Federal Radiological Centre) V.Ramzaev,
A XKacevich, S.Krivonosov (Novozybkov Branch of IRH), St.-Petersburg Institute of
Radiation Hygiene (IRH), St.-Petersburg —Novozybkov, Russia, 1997
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