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BER1) BEALNILT—YZ&EHTZIEITELD

IBFREBERREDET

BLSSTIKEALNILOT—5 ZiRE R ZH. Efe i & > TERIES
BREICDOWTIE: 22 X
@ (0.005, 0.02, 0.04, 0.06, 0.08, 0.1, 0.125, 0.15, 0.175, 0.2, 0.25, 0.3, 0.5, 0.75,
1.0, 1.25,1.5,1.75,2.0,25, 3Gy +)
B — o0&
B XEREOERNE (XEDH & &)

B LSS 147 —%DH5.86.6114%. 38,5092 M R/INDIREX 7 (~0.005Gy, DF h
~5mGy)ICAEEI N T\,

B BAT—5 DEHIC & BBERBLERENET

T — 5 DEFHIC LB BRBLDH

Data Variance

Rawdata 1,2,3,4,5,6,7,8,9,10 Var(x)=9.17

Categorized 1~5 x5 samples

Var(x)=6.94

= data = 6~10 x5 samples
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BLSS 14 TIRIREZ 22K
@ (~0.005, ~0.02, ~0.04, ~0.06, ~0.08, ~0.1, ~0.125, ~0.15, ~0.175, ~0.2, ~0.25,
~0.3,-~0.5,-~0.75, ~1.0, ~1.25, ~1.5, ~1.75, ~2.0, ~2.5 , ~3.0, 3.0Gy-)
B Y5y 7ILY X 53782

B NZE12.6RDICE 5ICEEE,
®12 X% (~0.02,~0.06, ~0.1, ~0.15, ~0.2, ~0.3, ~0.75, ~1.25, ~1.75, ~2.5 , 2.5Gy~)
B Y>> 7))L X: 33973
B6 X4 (~0.06, ~0.15, ~0.3, ~1.25, ~2.5, 2.5Gy~)
B> FILYA R 22257
BINSIEHUTIZODETILEHTE.
BIREETIL B1d
B (FERti0IC) BRMEREETIL

0 (d<T)
B2 (d-T) (dzT1)
Wi#E
BROoptim TEEZRAIL
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MER2) BEREICREULHETE

(LSS13#; Preston et al.2003)

BIREETIICOWTERERICY > FILERE L THE, 125
MSVETHWS EBREERD

HEERER

a) WEETIL

22 X5 1M X7 6 X9
HEE |RERE| tE HEE | BERE| HE HEE | BRERE| HE
#RE ERR (/Gy) 0.413|0.051| 8.07|** | 0.408|0.052| 7.84|* | 0.391]0.053| 7.34|**
s3]l 0.340|0.088| 3.88|** | 0.331/0.089| 3.72|** | 0.340|0.092| 3.70|**
B EER -0.334| 0.084| -4.00|** |-0.347| 0.086| -4.04|™ |-0.364| 0.092| -3.97|**
B EFH -0.949| 0.382| -2.49|** |-0.878| 0.390| -2.25|* |-0.823| 0.407| -2.02|**
N 53782 33973 22257
AIC 33285 26520 21115
BIC 33760 26973 21548
b) BfEHEET I
22 X5 1M X7 6 X9
HEE | JERE | HE HEME | BERE tE HEE | ERE | HE
#R2 :ERR (/Gy) 0.417| 0.071| 5.86|*| 0.408| 0.074| 5.55|**| 0.385| 0.073| 5.25|**
E3)( -0.023| 0.264| -0.09 0.003| 0.304| 0.01 0.037] 0.356| 0.10

PRI 0.345| 0.105| 3.29|**| 0.330| 0.108| 3.07|**| 0.332] 0.114| 2.91|*
B EE -0.338| 0.096| -3.53|*|-0.346| 0.100| -3.46|** |-0.358| 0.107| -3.34|™*
BEE R -0.985| 0.562| -1.75|* |-0.874| 0.577| -1.52 -0.774] 0.619| -1.25
N 53782 33973 22257
AIC 33287 26522 21117
BIC 33782 26994 21568

UNSCEAR (United Nations Scientific Committee on the
Effects of Atomic Radiation)® Btk D@ 247

42

@ UNSCEAR2006 L 7R— k

BIREHRTEICKEITEREZERUICETILTRRO DT B

BQ COLSYYTINERET DI &IFELMN?
REEME (Sv) |ERR/Sv (= P&
0-0.05 0.93 1.09 0.150
0-0.1 0.64 1.16 0.300
0-0.125 0.74 1.95 0.025 **
0-0.15 0.56 1.75 0.045 **
0-0.2 0.76 2.62 0.003 e
0-0.5 0.44 3.67 <0.001 e
0-1 0.47 4.70 <0.001 xx
0-2 0.54 7.71 <0.001 e
04 0.47 9.40 <0.001 o

) PE I BRI E, HFT) LSS13%Preston et al.(2003)DTable 4icinZE 43

JEIEIC D WTIE200mSy., EFERIEE IC D W TIE250mSvE
TOY Y I ERWDEBERICHED,

@ UNSCEAR2011H Y Y —LR—k

@ "Statistically significant elevations in risk are observed
at doses of 100 to 200 mGy and above.
UNSCEAR(2011, parag. 25)“
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FIG. 5. Excess relative risk per Gy (ERR/Gy) for all solid cancer
for selected dose ranges. The figure shows the ERR/Gy and 95% CI
for a dose range from zero to a given dose based on the linear model
for the full data that allowed for different ERRs below and above the
given dose and taking radiation effect modifiers as common to the two
dose ranges. The increased ERR/Gy in the low-dose levels less than
0.1 Gy corresponds to the estimates of ERR higher than the expected

linear line in Fg. 4. 47
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LSS14 (Ozasa et al. 2012) TOHEEFER
(B >3%E): L. Q.LQETIL D&

TABLE 6
Parameter Esti of the Dose-Resp Models for Excess Relative Risk (ERR) for all Solid Cancer in the Full Dose Range
and for the Range of 0-2 Gy
Full <2 Gy
Dose range model” L’ LQ Q L LQ Q
Bi: linear 0.42 0.36 - 0.44 0.22
B.: quadratic - 0.038 0.22 - 0.18 0.33
Effect modification
o: sex (female = 1; male = ~1) 034 035 0.40 028 029 029
T: age at exposure (year) -0.035 -0.034 -0.035 -0.033 -0.034 -0.035
v: attained age (Ioﬁ‘:_x&eﬂ(ln —0.86 —0.86 —-0.90 —0.84 -0.89 .97
Deviance 18301.2 183300.4 185249 175573 175516 17557.2
df 53147 53146 53147 49577 49576 49577
Test (vs. LQ model ) P =036 - P < 0.001 P =0.02 - P =0.02

Note. Bolded columns are the selected models.

“ The ERR model was defined as s(c.s.b.a) [1 + p(d) - exp(t e + vin(a)) - (1 + o s5)], where d is colon dose, 5 is sex, b is birth year, ¢ is age at
exposure, and a is attained age. p(d) was B,d for the linear model, B,d + B.d” for the linear-quadratic model, and ya” for the quadratic model. T, v
and o are coefficients for effect modification.

*L: linear, LQ: linear-quadratic, Q: quadratic.
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B2 (d-d”) (d=d) ~ WALE  AC
B Model 5 Dose category dummy 2
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B Model 6 (Manual search) Linear spline (L1L2)(do=10,20,30mGy,,)
Em{d—d’) Eg:cfo)) N ik
\ : W BRRE
AT TEN = = IC, BIC
B Model 7 2 Gy T/Egh
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TILDEERR EEFE DR
[ B BREKE BEE
— BIfE B 5 E L1 Q1 L L<EL2 | QL <IFQ2
| i FEEAE | wexe | JERME | 70 | ERAE | nnan |l |0 g [ weee | - A |8C
1 |8 L L2& R 0.413| *** -166185 33285.0 | 33759.8
2 |#®E+=R |LQ L2& 368 0.342| ** | 0.049 -16617.9 | 33285.8 | 33780.5
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L1+L2 5 |f HEETEE
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