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ForhEe e

The contamination of construction steel by Cobalt 60 led to 1,659 radiocontaminated buildings
in Taiwan between 1982-1984. Since radiocontaminated buildings were first discovered in 1992, the
Atomic Energy Council has arranged health exams for residents exposed to over 5 mSv of radiation
in any single year during their period of residence. The Atomic Energy Council has completed over
9,000 health examsto date.

Experts still disagree over how exposure to low-dose rate ionizing radiation over an extended
period of time affects the health of those living in radiocontaminated buildings. In this project, a
retrospective cohort study will trace the radiation exposure of radiocontaminated building residents.
An epidemiologica survey and study will aso be carried out using the health exam results and
national cancer registry files. Such a study will be the first of its kind in the world and offer
tremendous research value. The study will also look how long-term radiation exposure in the
residents of radiocontaminated buildings relates to heath effects. The subjects of the study will
consist of those who received a dose of over 5 mSv in any year while residing in a
radiocontaminated building.

Statistics compiled by the Atomic Energy Council indicate that there are currently over 1,600
people in Taiwan that qualify as victims of radiocontaminated buildings. Apart from completing an
analysis of the victims demographics, health and risk awareness as well as a hematological survey
and analysis, this study will also examine the relationship between ionizing radiation dosage and
health, long-term trends in cancer prevalence as well as analyze the confounding factors in cancer
onset to improve the clarity and validity of the research results. Such an inter-disciplinary
integration of health physics, epidemiology and biological statistics will hopefully establish the
most appropriate epidemiological study model for assessing the relationship between radiation
dosage and health effects. The data will not only help government agencies in their decision-making
but also allow for recommendations to be made on the long-term heathcare of residents in
radiocontaminated buildings.

keywords : Low dose-rate; ®°Co; Radiation; radiocontaminated buildings; Cancer risk
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w4 A e ¥ (Hwang SL; 2008) ~ %4 & 48 5w %(Chang WP; 1999, Chen FD;2000,Tsai
MH;2001) ~ @ s 5t s % (Hwang SL; 2006) ~ 3% & 2 £ 4 ¥ fe (2  %,1999) ~ pepia p 1§
3 4 (FFoeE; 2008) ~ 4 7 &7 5 (Lin CM;2010)% » Bp @ A 5 i BER R 5 10 % &
xzﬂmy_#g Bt B AR S (22 % 2000) o {5 EE ik D 4 ¢ AR 25 £ o LR IR f

FEAEOERFT UBRZEHEBHEFTFEDLE > FI AP ERy REY R
(Retrospectlvecohort study) » B AR L £ B EEABRIGHER O T ELE
k2 W ARREE M 7~ M EETERHER i’ﬁmmnﬁﬁﬁﬁﬁﬁﬁ’%ﬁﬁ
L RRAE R R g R B VAR SRR VR R AR 2 SRR R
sl 2 B B o

15 SR £ & M 4P B

PP EE41" p AR § (Hiroshima) ~ & % (Nagasaki) i RF 13 7% F #72& = e % (Life Span
Study Cohort; LSS Cohort) & %% % Fl#5 5 & & 07 A2 ¥ R F v 6] 509 8% (Solid
cancer) & & ¢ i f5(Leukemia) » 1994 # df £ (Thompson DE; 1994)4p ) » 79,972 ¢h LSS+ i
¢ 0 3 8,613 4 g =t & 1958-1987 & B AR ET ) 5 ’%ﬁff%&% s H s B RURH 310 2 2 e
B HPR AT T % L F AR D3 oh 4P #1840 b % (Excess Relative Risk at 1 Sv; ERRys))
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% 0.63 > Zf *h 5 ¥4 4 b *& (Excess Absolute Risk; EAR cases per 10°PY Sv) % 29.7 £ 11 %
Miztms 5 s 032~ 8% %5 072 s 095 54 5 159~ “r & 5 0.99 ~ 33 5k
= 1.02 ~ E’#’JTI‘U%,? 115> * B3 B3t g F R & o V- K" LSS e 3 a‘ﬂ“" v A
93,696 ¢ 5 é—*ﬁ ot e o HHH T e o b s (acute lymphocytic leukemig/ALL) < ERR 5
06 &M ¥ gt o :}}%(Acute myelogenous leukemia; AML) 5 0.9 {4 &g v o :}}%(Chronic
myelogenous leukemia; CML) 5 1.1 P55 § ezt e08f ¥ & & (Preston DL; 1994) © Preston
% (2003):% 5 0-150 % & # cnig b+ £ 22 45 ¢F 3 4o e B & (excess solid cancer risks) & 44
B RS EIRLAEE e zs&smig v RERLZ TR A IZE Y “P%*%“E'J‘%i&fﬂ”‘ ’
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(Preston DL; 2003) - Preston % (2008)» # M+ ¥ M A Z & 2 2 £k Z {55 > 50 i pr 7 8%
(Solid cancer) si3gg *t 3 4r b *& (ERRys) 4 %] 2 1.0 2 1.7 (Preston DL; 2008) -

‘ﬂL

B AR ehd 2 E(Chernobyl) 2 § >t 1986 & 4 0 26 pUREE R enprar thsE 2
o B LSRG STl R (isotopes)fx,’-i 131(*Y1odine; Y1) 2 4% 137 (*’Cesium; ¥*'Cs) » 15 &+
BT % F i BAT ",f’s"{f»‘? EERREE Nt S BRATIIR R A o A A X
1990-1993 & FF e B % » F I n :fa‘%;m%%;ﬁ it 4% 4 b (Standardized Incidence Ratio; SIR) =
1.77 (95% Cl =1.22-2.47) » ERRyg, % 4.3 (95%Cl= 0.83-7.75) (Ivanov VK;1997) - Noshchenko AG
F00)FHAEF TP RBE ST EHI0 A F A 2 B S o PRI HZd ki
T e d b m(ALL) G B F R e A 0 R B .fs.e_(Zhitomir)#p ¥ 2Lk & e (Poltava) en
Relative Ratio(RR) % & 4.8(95%CI=1.1-22.6)» i & ‘o 4 5 4 & & 1991 # {5 ' § i& & 7 %
g c PFFTEFA P4 EL > AR EBRREST AT 2 S A B e 0 TG ] 3%
2 ;I»Lﬂ;]ub % & (Papillary thyroid carcinomas) » 1 & 1 % % /5 8Lds 53z =+ 5 B A F ok
B = M (susceptibility) » feg Pk & AL £ 2 4,000 £ X DIEE SR A ¢ 0 BT e
@ﬁo§¥%giﬂﬁﬁﬁ’Bﬁﬁﬁﬁ%4&%%&1%’zﬁﬁ&@ﬁ$ﬁﬁ%§%%

il R o S ,#»L%Eﬁ%m)k % 2% % &(Willwyn D; 2008) - Hatch p3n s » 3B = 5 2b » T & =

B e it PRALE ST T T RUR I T L R B e 40 A
E IO S ;}Hp&am&pﬁ%i\g 4r o ﬁ » @ ﬂ%ﬁ%%#pﬁ,@ g 4% 7]+ (Modifying effects)» A #% % >
;—,;‘ur_v;kg%ﬁq@.i;}f;a;z CFEFCAARR G AELRE o d NEL AR OER > &
ER TN B o AN E IR T ) O IO A #B:F/%m& ' H 4v 3 M (Hatch M; 2005) -

FRARA R E 2R 1 £ B ¢ (National Academies’ National Research Council)#t o) <]
e B sFa(Gammaray) 2 X-ray ¥ £ 888 5 F e #ad SR btk e e 0 B E R E AR
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Moentd th > 20 5 Menm B 4 7 AL KA E > 3 g P R P (Brenner DJ; 2003) o fe 4245 i
%ng*fi’umﬂﬁﬁwﬁﬁm10%%6%’£$%§m§50m058&%£mvn
BFETA G H 2 4 5405 (biophysics)sh Tl is » 73 d A MAET > TR E2EF ] K
ek %3 i BEIRVII ¥ 433582 Gdf 2 3 DT i B 320 > i o BES A
R S H T R i 2 B AU T (linear energy transfer; LET)» W £ i g S i £ 4 3R
TS s 34 R DNA X B G 0 &0 fe & % E (BEIR VII; 2006) - #+ BEIR
UIECEBEERE S S ESS AU SR TP v e LR L N S
DA G AR A S R A R EHC5 (Linear-No-Threshold Model; LNT Model) » 4 %
SR ERS 2 EHALF R TR L Gl R S (b4c CT Screening, angiograms, X-ray) ~ f
BROFHR PR 1 F 15 PR ERE > EDMAEEEZTERDEREGETE S
B> Ra APk rAGplalmP3®Eakd &2 8% LNT B T A
1o % 4y B (WareWR,; 2008) » /3 i 51 % £ ¢ > 445 10,000 £ 6% 3 & % &7 4off2 7 4
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AT G L R > ARG MR T 2 iR
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T AR THR L AR 1 § MRS A S B 0 A ek e aE T
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Boo s BER GG 0 ZILHP TS g SR B R ELG T hEa s SR ELNT 2 3
FNES T SRR ESEEN EOFNIE NI ET EX
MR A 6 M S i B A s SR R e BAHE S A8 R aRh
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f 1888 & “rik Il o 4t 15§ 3F 5 B & 4b 1147 022k > Feinendegen # (2005);% 5 100mGy I 200
mGy ﬁﬂi*’;’;ﬁ?ptigéq‘sbﬁg%c DNA i i ftenifst»c% o @ % 1S DNA s 2 » e 500mGy 1+ ek
Bk B €% 2 e k= (apoptoss) o

R EES T CRE s kT

\—:\

1995 Hwang(2008) te = 45 S EE 2 ¢ il 4 > & 7,271 df btk B eni s ¢ o B
2005 # > 7o TG Bk F » 141 405 ik R ICRP60 i ik 4 g T 195 @R Y (& & 2 £ > solid
cancer i 10 ) @] 95 i fesf i FEAP R G0 B 0 0 sk (et i T e o
)i % 3 4e 19%(HR=1.19 95%CI=1.01-1.31) » 7 s rf Pk ' vt R hbts 1 fph &
(Hwang SL; 2006) - & % 43 (1999) S BifEl A ot E A A 2 G E B A E LT EAF e
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20 kdn g B s @aoritnst (IR) G538 & BB HITT 8§ 5 MR fr
WMotz Pyfr o BRENT IR I o Fele > o P RAT A F 3o # i 3
Trlds o e BAFRGEI €@ iR s e T > S F R G BB CRM oo 3 IF AL
Ao AR AP RmEFS o FIF TR R ERE L PG T 0 %1 IR
DNA » #58dg it 7 cc A Flend d foi g iy 0 F e pfrmre B L 8L fok ¥
i A6 i g e B 423 (Dainiak N;2002) -

PEMLR S ity B e Y 5 F e & 2 2R B T2 (Cronkite EP;1967, Cronkite EP;1972,
Fliedner TM;1988) - A — 4L/ » # ¥ mPe ~ %;Iﬁ‘ii.?:m’f’e Sl e P 20T A B
2 s B2 o friicF o o FL - BREFERFE TR o P RFT LI MERAER D
imre 1} @ (cytogenetic) = jx > — 4L 5 0% %ém P i T dwie Lk Evansg(1984)4p 41 H ik gk
SHARER L HEREL TR 5 BT AT BT e RSt m e kb B (GO) 0§55 ehdt
BRAET B R - R A1 e 2 B & (mitogen) ™ @ 'z ik i2 B 1] ¢ # (metaphase) 1 i
AdRAYTRY HMREINRL S UE BT wme S MR VR ERL RS L iR
AFRINGT o XD 2L AFEREL > 0 IR Rl p 0T F RARE 12 %
9% AR el SR S 1S T 3-4 3% 4 i P E X2 (Filedner TM; 2001) « #f 4 im? #c i ¥ % 1-3
BEPAKRBEY (Pt HFFDFE) » VEMNTIRED TR MY P THET

i EFF R R BIS £ 15 - Chang WP % (1999) 12 Cytochalasin-B micronucle assay(CBMN)j
R TR R L2 2 T e enpicr (micronuclel) % B o 5 AT F SRR I ehat £ fichr en%
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¢ ¥ % £ & (chromosome aberration rates)%f‘us‘z Bt o RFIE AL MRBRE L e A4k
Poog it mz e L nFlEp A < B AT RA J S hd e g2 2 55 o Tsal 3 (2001)
FEipdl g R 7 2 F5HE %4 5 >300% ¢ + ~100-300 £ ¢ + ~ <100 £ & % >
M e i S MR (o) B 5 21.8217.62154 H R 4% 45 WHE FHF - ChenFD
¥ (2000) 41 * ¥ £k =522 ; (fluorescence in situ hybridization; FISH) g% 56 i~ 1§ &+ 5 @ = %
36 T HFPR Bk T dwie 4 ¢ R8T e - (reciprocal chromosome translocation) » 12w di 4 §8
g bt 4 R E 0 T ¥ Meatphase FA B % 24~ 12 %4 ¢ WL d > BIRIGHE O~ g~
dnre ¢ M e AR 5 o

Sl FHD T A F AN BERS Y REREHAE 510 % i o s ) S e
P 2 PEALAT SR R AT o BT S fr [ HED TR SRHLIE ST B AR N > e
A — FA RS ek gk (Dainiak N; 1997) - Baranov ¥ B Pl ke b wiF I8 5 oh

Af 714 % RERRGE T FEIE 2 F F 2 K 1000 ke op f 20-30 % 15 4Rl
(Baranov A; 1995) o iz it £ 7 it FIM P i i A chflf b 3 g 83 n e foie e s dig

o

0okt R G L AR BB A B E S LR FoEL R 010 AT S AZE 50 K
FRE i e S STeRR e B (Beebe GW;1977) o #3tixie E s 0 T BRBB TR B 54T
D EBNBHR G AL Ra o d MR EERBERD BA T o T g
6090 i s LA M T w2 9w (ALL)fol 2 F 8216 & 5 (CML) = & v b ko T ek
o &g o (AMLY & B e b L m(ALL)feB 8ty 2 B (CML) L 2 %
& (Finch SC; 1997) -

RPN E B ALY o A L R EHE AL AT RHETAEAF A
E- 2 RE AL 25 £ 42 F’*ﬁ A BRI kL THRIEAPM 21
ST Rk o 1 2008 # 5k o S itk PR STE R | £ 2,346 4 (20,657 4 =) o 4 2000
E R FEL R R RN - REL B TR L IR S 47(3 1 %52009) 0 1
i B ’,‘ﬁ'ﬁi{ﬁ’fi EHREEE GRS BAR e £ (2004 #~2007 & ) &
RERpEET R LB b B e B FH (MCV) 2 2w s 2% (MCH) 42 &) 5% >
Hapd 2 §4p ik M 596 - Hwang % (2008):f B3 2005 & /& 1k chig E-‘J‘ﬁﬁs 595 ZiE A B
TR AL B E RSS2 Rm b mB R £ #icis > 12 Cox proportiona hazard model
PHOAE mE b et (Hazard Ratio; HR) > 2% &7 0 fwx % (HR=119) %4 dvg
b st b B ¥ (margina significant) % o
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2. e TR (R A € 3 B alicdy)
P TR A A B A B AR R 2 BA A AT IEHER AT 2h
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%ﬁd PRFHBRMALSFEECZBNGEHAFLEAFEFERF 0 B LA T 2 BRI
BE o

4. w2 F -

AATRARE A A AR (MN] s £ B R PGS RS ) 2 R 2 2 T
(& *25rm) -

AATRIER A A TR E S B 2 SRELD T A8 ) H 2 PER S 2 AR % (ICD-O
oG 5 THEINE 2 L i) o

6. ¢ LiEFRLH YR LRT R
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2, % %)

Dt = DaZe 5% 40 A

Dt:f3 - &2 4 kB A AE (¥ = uSv)

Da;é'ziif"z?ii chT ¥o3E ok g s A £ & (8 = uSvihr)

YO: i& » EfeenE B (4o 1987 &) o

YLA&AE FpEHER (401995 #£) o

Al RV B (B =44, - ~ - E s =28)

40: o e B XI5 A B T o
B. 3}t OO faFl# * & f FH £

i%%ﬁ%ﬁﬁﬁﬂ5xmxm2wﬁﬁmﬁﬁﬁm%’%%*F%ﬂﬁhﬁﬁwﬁﬂa’ﬁ
v F & ¢ (Geiger-Mueller meter; GM meter)p| £ - Bl E B % £ 7 5 # -~ F 30 LR FE KRR A
PR IR RAARRTE RN ERS C HERELBHHESF AT o kP "2 ELE Nt
H K,% TS RATHT OB E FE R § 1 E R F (Geiger-Mueller meter; GM meter) #7 {7 e %
Pl HARR L AT o

BEEEIN
(1) §3 8 K55 & & (4o 1987 £ 2 7 ~1987 £ 6 )
In2
Dt= DaZes® ¥ MelMalymy 44

m)gamﬁw%1@§&§(%wmﬁgg~m%&6”)

12 v, W) 2 v 1Y)

Dt= DaZes® 12 Marlgi5? 449 F DaZes® Yedi52 44 F

(1) 336 pF i Bs 2 6 58 5 & (4e 1987 4 O 7 ~1989 4 6 7 )

1% v, W) ) 2 v 0o %)

Dt= DaZe5% 12 Macl 52 447 F DaZes® MedBD 447 F
E) % Mo 1%) w5
DaZe =B 44 F

Dt:ffs - #2231 R FAHE (2 0S)
Da;f;zﬁ?zakn en-L 39%F ¢h i B R & 5 (H = :uSv/hr)
YO: i& » EfeenE B (4o 1987 &) o

YLAE FPIEER (401995 &) -

Ma B 40 i o

M (2 g8 i» o

FEBfF'&#‘ﬁa: (2%7 =1, X251 =05)-

n:e F4prg & #ico

52: i EXEHE BT
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(< )i A B 4 it =

1.3+ 5 « & (person-years of observation)

TG00 5 cn@ e phAY 5 1082-1984 £ Y » iz (L #i8 » PERFF — o #0d 0 1B~ 50t R chpE
A BE (7 5 AT 3 enif Bide B o r03 3 R & FlRpR Y < OB 0 AT LB K L P (2011
£ 127 31P)F B AT RS DG RIS BRI L £ e

2% JE B R Hp  (Cancer incubation period)

Ry ZfE 734 R ¢ (International Commission of Radiation (ICRP) 60 ;1990):73% 60
BLAR L dp o e T IOBCEE R L 2F 0 HE gL 10E o 2R ATt Elc R
EERZ SR AR UEF S EELEN - R

Mg B4 ook % 5 %.3R 2 (Biological Effects of lonizing Radiation (BEIR) V; 1990)
o g;:f‘%.miiaﬁ,\,@;%ﬂxkﬁp L2E 0 HU KL 58 cZRA AL Bl REF LB
B BAEHEBAAME  FE Y B E B RA SR EFRY o p 0 MRk BAE
Aﬂa‘r%é—fs 2E (B H)ESEHBFR)TEZEAFHE o ¥ BN AP F REET L E
HRE L 2F He pppritmbsz 102 5L 8 o

BHEE L L K&
fesp st = FALE B AR PR e S 4 (D 2005 & 4 165 bI)(# b AR
2 RE)-

4, ¥ mmrw 4 F (Cancer Incidence)

Incidence= 73 2 A B/ ke B R EDLEHRA £
5. FEREIHEF A S

',»':*

(Standardized Incidence)

a RBHEHRES 2 S XRIEE A E K,
Standardized Incidence=

q R CEFE A E

ij

A A FERORD R R BB EREF L REEA T o
bl it RpEF L F REACEECRE CFEET LB EZ o

7. 3-8 R RRRE g 4 (Standardized Incidence Ratio ;SIR)
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752 BB R v e S (o] EN] 4 E ) X HRRRILY] L E R 2
FoEHREFE LA FERPELFAFLEE S EdH = F(F 5K - ) H SR
Sk SIR 2 95%R IR FE 2N T 0 FREEFI  § 1o 27 A wHG 2 B sy
FABELR S PR A Lo AR BRSO BB Y R 2 e
SRT AREE S s Ok
SIR 2. 95%f2 i} & ':

D 1 Z
g :—1— —+L/23
R ( 9D 3\/5)
SR, = D"‘l 1. 1 Zy 2 ya
9(D+1) 3JD+1

D:;gfm HIH (A B R REF R L A
T () FoREdZ a2 e

EEd

d!

A0 4 p<O05. Th A KL hig

el J‘(

B pValuer 1873 % RS 4 BeSr B L R s 2 BT L M F sy

202 WRARECH L G E bl
P HEoEs kel P
%4

S R CEER A d(E) w2 4 #(0)
(1) (2) (3)=(1)x(2) (4)
0-4 PY1 R1 El 01
5-9 PY2 R2 E2 02
10-14 PY3 R3 E3 03
15-19 PY4 R4 E4 04
20-24 PY5 R5 E5 05
25-29 PY6 R6 E6 06
30-34 PY7 R7 E7 07
35-39 PY8 R8 E8 o8
40-44 PY9 R9 E9 09
45-49 PY10 R10 E10 010
50-54 PY11 R11 E1l o1
55-59 PY12 R12 E12 012
60-64 PY13 R13 E13 013
65+ PY14 R14 E14 014
&3 SEi 20i
Fagfpir- = S adufmgd L = 301 =(4)/Q)
SERUN YLk SEi

( ) f)‘?l ‘E— S IbF lp

1 v 3 P38 B3¢ 4 47 (Poisson Log-linear Model)

23



(e p N
exp%gboJr by+ g bX=
RR_ ]d:l,x _ n% j=1 ': eXp(b )
B d—Ox_ ar P = ’
e expeho+ g bX=
5 =1 :

A. REIE RS Ak
B. p %571
(I) 55488 #AAERHBEE = FF2) A4 01,150,507+ = 2(%+% Hwangetal. ;
2006) > 3+ & & e A dc e
(1) A& FHR 20~ ek # & (Attained age) ~ 4~ =< % #& 1§ &+ & # (Age of Exposure) ~ ) 2 &
i~ (birth cohort) -

2. "R h AR E R % B3¢ A 47 (Excess Relative Risk; ERR model)
ERR= /,(a,sb)[1+ r(d)es(s,e,a)]= RR- 1

1,(a,s,b)  Baseline (Zero dose) risk function (aage at risk; s gender and b birth cohort)
r(d) Dose-responseshape, eg. Inear, Inear-quadratic, threshold,...
e(s e a) Effect modification function, e.g. age at exposure (IRPA 11" 2004)

ERR* k&7 Ap¥ > AR E > § Yo7 o~k BRFOEH - DEFEE > B L H 4
PR M Ao el 'R RS 0 2 3% 238 @ & Poisson 4 fie v ¥ Poisson model i 3 ehRE i 5 RR-1e
% ERR=05> % 7 & #{+c 1 B H end@ £, 3¢+ % 1 50%:rfe i b &

3. MEEH g Hh & 5N A 17 (Excess Absolute Risk; EAR model)
EAR= R- R,

27 SR A e L o

T RS E R G L RRDRE 0 DT G SRR ekt b0 f 8K (
EMAE, 2005) da B pFE 3l poA R :fﬁ A b e Tl BiE A Bobde ~ R MR
SAE o 0 R SR STE A R & Y anh %k IS 0 7§ %04 B & Radiation Effects
Research Foundation (RERF)#*7i# * ¢hERR,EAR, S Bk R E &4 - SFE R 3 FRETASR
P L AA A1 M enSE RSN TG B 2 R R b % (352 X, 1992) o ¥ ¢F & ERR, EAR
2. OB%CI enfe B ¥, d 2R~ bl § o @ A A Wadbase Cl R ®F < %o
V3 R & o] A it 2 2 & 42 Firth’s penalized likelihood method * Bayesian analysis
(Normal prior) % (# % 1~; 2009) -

4. rLH A B vt i 3+ Cox Proportional Hazard Model 4 1)
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ht=h,(t)exp(b,! (X, = M)+ b,1 (X, = i)+ by X3+ b,X,)

EHR= exp(b4)
SR ERY
Xoodvd o &
2
Xy An 5 Boa st e
Xp R & Wﬂ(@ﬁ%ﬁ ﬁ'mlméﬂ%)
‘?l"-ﬂ-iﬁ%tlooi ﬁtﬁwﬁf% f’i'i‘l]ﬂ,%;ﬁ% 4 %’}i\iﬁﬁa“ﬁwo

(1) HHFHFFF DR E ™ —
Y1Z P Edh AT § 02 (two-stage sampling approach) fs - b Lt B

1L AihmEE

Study Design: two-stage cohort study

Hypothesis: Low dose radiation is associated with occurre
Cancers, hematological defects, and other abnormalities

ce of

14 1004

With
Cancers . ORs RR, ERR

(Case) .

Exposed

cohort

BN EL Two-stage
B, BT i
Control W * = Without Sampling
cohort Cancers Adjusted for
(Control) confounders

Radiation exposure: Qutcomes: cancers and

dose, dose rate subelinical hematological
diseases

S ohort End of
Establi- .
e 30 years follow-up: occurrence of Cancers study

#HBICRP60® R4 B -FHiad i
(4.7 24F » solid cancer % 104F)

Bl 4~ e bR Rz —%H0)

AEF EF - FFERA T T & S w R E (57 7 2 (Retrospective cohort study)i
i3 0 EZHFHERBE B T UEHENTEZ AR H2MAENITIHRE XY G
2 F a2 R )%Ii’“"c*éamp e A H N AT 30 & FF 2 BraB R T AT

15k B 2R I enin M o 102 2 R G ER AIRES S 2 2 b % 41 R(OR RR, ERR) « & # i
BB EF2 bk e HRY  Bpd 2 ok FEREHE OB E > X 2R FF DRE
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S ER T TR (AT feol) ¥ 0T 1 5 i3 8 )5 (explanatory variable) o o *tak £ R v %
MRS S 'ﬁﬂla‘%ﬂ—? AR - PR Y xﬁ*ﬁ_; M2Lrr#tk & (non-validation
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