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[ Abstract]  Objective
Chinese population attributable to ionizing radiation. Methods

To estimate the excess relative risk coefficients of stomach cancer for
The excess relative risk and excess
absolute risk coefficients of stomach cancer were estimated based on Life Span Study by using risk models
developed by BEIR VI committee ( Biological Effect of lonizing Radiation). Guided by transportation
methods from Life Span Study to Americans, we determined that transportation method for Chinese
population includes both multiplicative and additive models with a weight of 0.7 and 0. 3 respectively, on

an arithmetic scale. Besides, curve fitting was used to obtain sex- age- specific stomach cancer baseline

incidence based on Chinese cancer annual report. Then, Chinese excess relative risk coefficients of

stomach cancer were obtained by substituting excess relative risk, excess absolute risk of Life Span Study
Results
coefficients of stomach cancer for Chinese population are 0. 26/Sv for male and 0. 64/Sv for female, whose

and Chinese baseline incidence rate into risk transportation model. Excess relative risk
exposure age is 30 years old and cancer age is 60 years old. Coefficients increase with decreased exposure
age and cancer age. Conclusions Excess relative risk coefficients of stomach cancer for Chinese
population are by larger higher than that of Life Span Study, and their sex-age tendency are similar.

[ Key words)

Baseline of cancer incidence rate;

Excess risk of radiation carcinogen;  Risk transportation between populations;

Stomach cancer

- TR DA -

A U FE 1 2R RO A A S0 FE I D 9 5%
SR, A S B0 DR 000 60 6 S 0 o K] )
AR Lo R i ] 1) P A AR . T
SEPNAT (9 0 BLAT AR T80 S P e 96 s DRD s o T SR

DOI;10. 3760/ cma. j. issn. 0254-5098. 2015. 04. 011
FEWH . TR TARRMES (18) 175 H (20130702) ; #H &6
LR A e S T S e A= TR E S TS
(20121106120041)
YER 7. 300192 KL, ALTTUMAIES 240 Hh el s 28 2 e it
BE2ERFFT T RO B 2 5 0 T R 4 B S =

FHA 4 5 A0 ER 23 fa B & 80 356 B Ak 1) fE 1 &
-y G o N NG 113/ NI 0K 1 v = ) 7 R 1
P T3 122 I8 FH N ) 4 Sk B0 A6 6 e 7 vk, Al
FH H A5 s JE 2 A7 3 48 B 75 e 5T (life span
study, LSS) FHR ST 208 G AL B 75

LSS MR, B U5 B[R], 7] 2 85 AT &, |y H:
RRLADLAS 380 ) S 800 F P BT R AT A B QR
SRR fE R A IR B B AL, SR, R TN
T P i A 2 2 4 TR S 00 X i i R 2k i %
FR ARSI 1Y) 2 5, L A AT 1) 6 S 800 A 1 B A



FRAE R B2 S B P45 2015 4E 4 4535 5454 ] Chin J Radiol Med Prot, April 2015, Vol. 35 No. 4 - 283 -

HH R LSS 15 S 2o ek, 5 25 & AT A
TR fE 6 e R Al ST AR AR i &, A W G
LSS 14 S B0 B AU X D A 0 E R, L & H
PR AHE R FERE HE LR R 5

AW IS B H g 4 56 A48 25 51 2 BEIR VI
(Biological Effects of Tonizing Radiation Committee,
BEIR V) "/ BIF & o S S5O A A 3 LSS 4 4 5K
Jei BB TR X 1G B (excess relative risk, ERR) F1i8 %
A5} fG IS (excess absolute risk, EAR) &80, K A&
TR S O S I 5 R AR RIFR ] 2012 iy 2%
TOARAR ' PR AE HE L R S, A STk [T e A
SYEUE G 2R

BRE5TE

1. AR5 BUE SRR, BEIR VLB & /7 B i 58
FEUEERAA LA (1) .

ERR 8f EAR = B™* xD x exp' ™"’ x

(a/60)" (1)

A, ERR(Sv ) B EAR( T A -4E " -Sv ") 434l
SRy BAASE ) i %) 68 ORGSR R D N AT B R
FRRB AR L 0 RG5O T A0 L ) i e B0
W ZR 85, B 45 AH X £ 6 22 BORN 48 X7 A& B &R 8%, Herh
BEAXTER ZECHR 0. 21, LMK 0. 48 ; 4 % 16 [
RE B ML AR, B0 4.9, D RFIE, Svie N
ZHAERY e x = (e-30)/10(Y e <30 %) ,e* =0
(M e=30 %) ;o MBI ;v Il n 20000 8 32 B4R
4RI BB AT S, 6 AR X S B B 1R v 2 A A
AR —0.3 FIl — 1. 4 75465 1 B AR 78 v — 3 A Tk
5350k —0. 41 F1 2.8,

2. TR L Ao A R (2012 [ i
BICAER) (T FRAEH) & AT TR E 2009 4F ' 9 Pk

14 o IO ZM
2 7205 %]
% + X305 %W
12 * J10% 5216
o 20532
i o THNGEM
¥ & %o,
> ) o
< A‘%. “oa
& 08 ﬂAAA oo,
7, Og
T
.dQ 0.6 S + L e e,
= "xxx)(x .++++++ 2
B o4l g o, Th,
g7 i Ry
00,5 30 60 70 80 50 ®
BRERCY)

F-AERS L N LR R %, HUE I 1 ~ 84 W I ASAE
WL AR AFE 1 ~4 Z 4,5 ~84 B3k 16 41 (5
5%/4), RAE/NZIFELFH, X1 ~ 84 B L
RARRHEAT IR, A B A 1) -4 1 Tl B4 R e
o MG B KR EE O OB, B E B R
0.001 /7 A -4,

3. fElS ALY, B R S B B AR L RS
BRI A (2)

ERRyg(p ey =0.7 X ERRpyy(, ...y +0.3 X

EAR i e/ Bam - (2)

o ERR g (oo TR LR B 98 1 0132 AT 1% -
AR  ERR, B34 7% /5 ERR; ERR 4, ., F
EAR 4 o o o HAK (1) TR H A B EN-2
HRAT W4 - BB AR I8 1) ERR R EAR, By (o, M HIZE
GBI g ) - R A ) SRR R R

# X

MR8 BEIR VIHp 15 i 4 S B0 A B A48, L2
A1, T i ) - 52 BRAF U - 8 i A 0% O] e 00 A X
fE R (ERR ) 8 &0 48 % f5 5 ( EAR) {E, WLIEL 1,
K1 AT, HAR R s M s e 8 A G Fe it o
B H ERR PR T 5, B 57 BEAT- 34 F 2R AT i
/N AR H EAR Bl 32 FRAF 34 ol /)N 1 48 K B AR
TR RN AR K . EAR JoPE2Z 57,

XoF 5 ) ) A S 2 3 R 4 R R A T il £k
UG AT AE I A%, ULIE 2, HOGE I i 55 MR
LPERLA I R B R A= (3) BT (4) .

y =0.452 —0. 179x +0. 017 55> —0. 000 654x° +

0. 000 010 5x* —0. 000 000 055 1x° (3)

y =0.521 —=0.256x +0. 031 4x” —0.001 45x° +

0. 000 027 0x* —0. 000 000 156x° (4)
40, °SHZMR
A 2103 %2
B +155 %]
2 X20% %R
= ©258 57 o
§ 300 vz R
% .
R
;ﬁf 20}
&
i
3
E 1
B
% 50 60 70 80 90
BEER)

Bl1 HAAREEMEGERRE A BBXTER B, MARL T LK



- 284 - B R S B 45 2015 4F 4 A5 35 B4 4 W] Chin J Radiol Med Prot, April 2015, Vol. 35,No. 4

K, SEI NS A GEIE, v W EEREE
W BT NAE e AR AR « S BB AR IR 1 ~
84 %

G HARR TR NE B B A 5 H a5 i
ERR Fl EAR {8} 38 A\ 09 9 i FE 48 8 0 %, I
FHRERIFE RS A 0 s, Al A T 3% B i 1 0l -4F
U 31 R ARG A RBUE . 1 3 o R B R R Lotk
ERR #1015 A L, BRI BRI H A< LB ERR
X HAE

BT, B H AR A BB G S R
BRI FNAE WS A LR AR BL, AN TRl Z 4B 7E T ERR
R EA T LT B R EARHER R B T H AN
. LL30 23z 60 % [ B, i E ABEfE R &R
BUORYER 0.26/Sv, Lotk R 0.64/Sv; HA NEES 1
H0.21/Sv, R 0. 48/Sv, K3 AL 10
4130 % 37 B ERR A,

W’

T % 4 S B0 i o AR Y A 5E — AR AR K
T ELR P S AR 98 R S S0 s A R B B R A
AU SATR ) R 4 5 SO fa 16 i B i AR 2, A
AR5 5 FH 118 6 St 850 A2 B A 7R ol 0 46 2 0 &
W2 RS AELEA LA T BEIR V E BRI S B 312 5t
2x(ICRP) 55 60 5 4t 5, L E R GF B 4 & 51 &
(NCRP) 55 116 F 45, EEH A KPR (EPA)
1994 47 i 5, Bk A [ D i A 200 Bl 2 2 B 4y
(UNSCEAR) 2000 4% 4z 5 11 5% =] [& 5 T A= 0F 5% B
(NIH) 2003 4F 2 15 f& B A 7Y J5 , 2 1990 4F- 5]
2004 AF[A]IA T 27 R AR 49 2 S B AIF 580 AR, i
RS R p e e | B B 4 AU
. 22 EFAE 1985 AE B T BT R AT R
K EALARE S BOE R I8 FLN TR Y

35; 15
— &R
30t T BLEET 7
— &R
25t T AT 2
=~ g N
E‘%‘ 20¢ ;é
Z R
R st i
¥ '’
1 EH 5
& 10 ﬁ
fond
]
st
_ . i . 0 e
. 20 40 60 80 @
BRERCY) BEERCY)
B2 B iR Eaihg A Bik;B. Lot
1o, ° ° 105 2 [ HABE 257 ° 103 52 [ b B A
o & 303 52 H p B A B 2303 52 4 E AR
+ 1045 Z R HAANBE o +10% 32 H A N B
08 + % 304 2R HA& AR 20t s % 30% 2 HA AR
% 06 ” W% 1S
& i “a & +t “a
R a +++++ °°°°°° g Tre, "o,
® o4l aﬁb +++++ OOOOOOOOOOOOO & 1ok Abﬂ Thay, o T0egg,
= g o, ++++++ = A AL\‘A ooooo
g e, bbb g “ iy
2 ) XX Lo, Fhbtey B RS A N ++++'H'++++
02 r XxXXxxxxxxXxxxxXx 051 *XxxxxXxxxXx
XXXH XK XMXHXX*XXXXxXX
0.0 L - . ! @ 0.0 L L L i
40 50 60 70 80 40 50 60 70 80
BIRER ) BRERCY)

B3 hEAS HAAR SRR BOR B GR R 8 A BB, ot



FRAE R B2 S B P45 2015 4E 4 4535 5454 ] Chin J Radiol Med Prot, April 2015, Vol. 35 No. 4 - 285 -

SR AR T, 2003 4FgE4T T 88, Hodile
FKHI T — 25 HF A AL S A 97 % H 89 BEIR VI
N

MR R R R RO, ERERE
AL PR 1) T B A 2 b I oo IR 2, > B A
JeA 1% S B0 f s A iR Y 2 2 BRI 0 ) TR
AHFREABE A ; JEFA i3 1% 88 S B0 S I A 98 1) i 3
PRI B ) SR P AR B ) o 14 G P 2 T
PR, BiA Z MR8 R &R a4 B
R e B R E B, O A KT TR ERT
PR R BRI 2R, 0 SR 8 e A 2 A 2 ]
BEA o PIL, B T B AR e Ry sk G
— [ AH e B AH A% Y 7= A i g, B R FH AH 36 A
TRABRL, T A R A R 35 R A R (H AR A
BCE RFONE IR RS A 30k

e o D] 2 7 A () [ 28 N () v G Ak 3 2
I ] NGE FH Y 1R A A 7R R L A EE AR IO 3R A
WA E X, I, A58 2R 92 BN RITR A8
YR A R, EACE R b ARHIF 98 R A 5L
JUEE, TiE BEIR VI SR A X 300N B8 g 2 vy
BNz 5 1 ZEE UF 5T T & 1) RadRAT
NCRP NIH 03 .ICRP 103 .EPA ") A i fh
FRUBE TR BT HER4E SR 28 BN K SO BE (3 45
SR = TR RO B Oy i, AR T I ATE T
HA R T, A58 % B AR A T 3
NBER R R S RO BRSO T 2786 T BEIR
VI % B AL AT ICRP A AR R

T ] 15 98 BL AR R0 Sk FH 1 S (2012 Hp [ i g
BACARRY) & A0 B3R [ 2009 4F 98 0E FE2R K R
Pt X SORE R TR ] 104 A0 b e B B 45
Gry 72 RO G IR . B TR IEM SR T
BRI R E AW 56 9 45 ) A [E] PR i
FEFSE HC/ [ PR B e U 2 ) i 2R’
SR FRLH LU W LB A 76. 14% | RA HET- & 24 01F
B Y e 9 R 2.95% , JE T/ KR He R 0,711
2008 4F-F1 2009 4 14 e & S T 4R 1IE | 27 5 J Bt
Tk B A R

T34 E BRI B 5% 2 200 e 0 ORI St
IR E 14 B0 5 2003—2007 AR50, Hidh 12 4>
b RNl ) e S TR o i (1 | = O W A WA & I 1
HNEBALEE T IR B e RN R
BTN TEEL R BRC AR =y 22— SR s T
JE# . HIRBA LU B 95. 3% , H HATAE

T 22 R B A 0 el 0.5% , SE 1=/ % 06 L ok
83.3% ,3 WHE bR T &L RBIE" . Wi H
FNBHR R E G 5 50 A R B B |, i 7E b
S ) A e e B AR Ak A 5 A TRD
IR S =R (EP =371 VS

THHN AN SR AT I 21 B B FE 4R R, S (15
RIS ERR fETERCRIE B, ABF5ER i 44U
B AT AR O BIFELR e, R AT LA g i g DR X — [
B, ABAE ST & AR SR AR AR5 B, BRI A CRIE il 26
PIA ARG A 251 T (M 5 4100.99) , KU
EATA Bl SRS B & R 4 A
WFSER A T AL B 73

ERNIN R TETESCy kTN Y S S LB UR/AS:Y
BEIEAGE A, B, 2 BRAR IS /)N
TS ZR B 5 FE IR AP I B, A X S Bk /)N, & Xof
FER AR, ARSI R T8 1, 4% fa s — %
HA], UG5 A SR LR Rk R i i T, 38
SJEPLERIBT BRAR 2, & ARERIfa e 5%, Al
EASE A b )R A AR X A I 2R B 1 ) AN AE
BRI IR A, AR a5 0 AR AR
L, —HINA 25, R E AR ERR BUE AR A
% AT B AU A A 2 B U T 7 LM AT 0% A5 B AT i
AL LR, X 544 )5 1 ERR 254 T EAR fidk
RRIRINGE T, 52 BRI 5 EAR LR &0 %
FIEASSZ IR, SR, AT ARG X5 3 R A
FELA T 2 8 RE R ST B AR AL (1% T0) BB IS & A=
M EAAE2E S, RIS A 22140, 5 H 2

ALY 1 9 A I R EI 36 AL R FE B R 4K
TR ey HOG R R a8 Ml B I R
RIS EE LT P | b AR T H AR,
JERSR 3% E L B fE G R 50, bR R Al
TIHREARGE , WMREAMRER GRS, i
I H A CHE i D25 I A 6 L AHE fas s

T B, R R IE T LSS Wk, &
(1% 7 8 T 2 S 2 v ) R S — M B, K e
32 W% 2T 800 Ji e & 2 S B 548 1 R = /N
G BT SO R AE R AR fE R AR, X — IR
AT BN BUE SR A 5 H bR BRGS, Wik & (%) 1Y
B PG A0 7 R AT AR SCAG S A B dn ) | )
RGN T

AHIF 5 I FH e BT 10 4 B B0 FE A AL | B i
FEARR RN [ R E FR 26 & 0 %, IR R Tk BB



- 286 - B R S B 45 2015 4F 4 A5 35 B4 4 W] Chin J Radiol Med Prot, April 2015, Vol. 35,No. 4

B R BUR G R A S 0T ik, X — Ik s
AR [ A 1% S S0 A e 2 B, O e S B
S DA 12 (I AL RSO . AR W 5 FH ) A B8 A6 7Y
& LSS BORME— PR b 2 50T AR ik
o SRR, B Ah, FE RS R A5 R B 2 e e s I
SRR 2 A R MR, 4025 HOCHEORS T Y
T B G R e AR R SR, ZEARAT B R
FR e Il AR 94 0 ) S0 A IR, 30 i B0 e 8 S O
Friasf GORHE ST AR AR Y

AR R AR B A P e R S AR BB 45 TS 4
(33320140032) WA 5T TAERY 235

Z % X W

[ 1] rhoe NRILAE TA. GBZ 97-2009 FCiHH: iR i DKl 34 W
bS], deat: AR TA AL, 2000.

[2] e NRIEAETAR. GBZ 97-2002 i dt 4k i3 J birbn ofi
[S]. dbat. AR BA: H AL, 2002.

[3] rhoe NRILAE TR, GB 16386-1996 M iR 4 Wibs
HER AR PRF N ST, Jbnt. h EARME TR, 1996.

[ 4] National Research Council. Health risks from exposure to low
levels of ionizing radiation BEIR VI Phase 2 [ R]. Washington
DC: National Academy Press, 2006.

[ 5] Berrington GA, Tulian AA, Veiga LHS, et al. RadRAT: a
radiation risk assessment tool for lifetime cancer risk projection
[J]. J Radiol Prot, 2012, 32(3): 205-222.

[6] BRE, BRI, 2012 hE MR EIC4EMR [ R]. JL5 . 4B
SRPE I RAL, 2012:1-302.

(7] T8, 25, WEAR, % REEE0RRE R R E I SR
B[], FERE¥RAER T, 2009, 33(6) :570-573.

[8] g MHEUEMER BRI SE()]. EAMES - s
PR R4, 2005, 29(3) :121-126.

[9] RUEE. WETEUEGERITAMBIUR MR R [T]. PIE
BRSSPI, 1995,15(3) :147-151.

[10]

[11]

[12]

[13]

[14]

[15]

[18]

IMIEZE, T, i 2. NIH 5 BEIR V585 E0% /G I i B
BRI NS AR (1], P ERST T, 1993,2(1) :23-
25,28.

Su YP, Niu HW, Chen JB, et al. Radiation dose in the thyroid
and the thyroid cancer risk attributable to CT scans for pediatric
patients in one general hospital of China[ J]. Int J Environ Res
Public Health, 2014 ,11(3) . 2793-2803.
FUHUR S A DR T, R A T 2 3-8 [ I S A Y
R TAELLIR A5 (NTH 85-2748) [R]. b5t . b mi i e 2
WF5E I, 1987.

Rall J, Beebe G, Hoel D, et al. Report of the National Institutes
of Health Ad Hoc Working Group to develop radioepidemiological
tables[ R]. Bethesda:NIH, 1985 .1-355.

National Institutes of Health. Report of the NIH-CDC Working
Group to revise the 1985 NIH radioepidemiological tables[ R ].
Washington DC; NIH, 2003.

National Institutes of Health. 1985 4F- 3% [E U AT 24 & 1Y
B AR A ——31 W7 IS P b o8 1) k2 4 ( NTHL 03-5387 )
[R]. mhad 3% LRt R e R B MU 5 i B2~ it
FEHT, 2005.

M7, iR E AT A TR 2009 4 MR Kk FISE
T[], R EE, 2012,22(1) :2-12.

Chen W, Zheng R, Zhang S, et al. Report of incidence and
mortality in China cancer registries, 2009 J]. Chin J of Cancer
Res, 2013,25(1) :10-21.

Forman D, Bray F, Brewster D, et al. Cancer incidence in five
continents volume X. IARC Scientific Publication No. 164[ DB/
OL]. 2014 [2014-1029 ]. http://ci5. iarc. fr/CI5-X/Pages/
download. aspx.

Curado MP, Edwards B, Shin HR, et al. Cancer incidence in
five continents volume IX[ R]. Lyon:IARC, 2007.
Stewart BW, Wild CP. World cancer report 2014 [ R ].
TARC, 2014.

Lyon:

(Wek B 3 :201407-15)

KTFFH A5 ML ZOR

i - MEH - -

MG E R Ge T2 2410 A5 ) Mo AR B2 o it e VR BE G400 5 W LT 30 OREAR AR 500
YNNG 5, KRS X, Mean T M( RO M) 5 QpriEZEHESUNE s, KA SD; @FsEiRHESUNG s, , N SE;
@ K5 HIESOINE 5 OF ¥ HPSCRE Fy; @ RAREHASUNE x° ;s QX RBAESUNE r; @FFARBHTESUNE n;
O G ITF= R I ZETRRT X P /N T 85 TR S KA (—Hh 0. 05) THOL, —HH RN« 280 Git 55 30 RS B
P {0 BB AR AR 2 R — e P >0.05 F1 P <0. 05, [RII 7 25 Gt i BB (10 £ =3.45) , R4 s AL ik
P AE; OFAM B A5 —aSR A A A 28, NS S0 F B a b o od e f; 7R R TE HF SR H0E R IR

PRt BLEATS B RHA S 1R TE R IR AT

(A F) 28 584





