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172.45/10 77, AR 20 167.70/10 J7 , BFRE(0~74 % )N 19.36%., ik V& 58 sl
Joi & B Je RT R g O P VA A e 0 ] R b DX R LSRR R R e S ] L b X PR
TR % R T Lot L 2007—2015 A8 FH P8 A2 Ha, il ) BBt DX AT S e i 8 oKL 4% 3 6 B e [ A5 £k
TG A AR A B (P>0.05) , {H 4 AT A 5B P 1 Hp b 5 B4 i I ] 728 4 52 B0 R [ % (P<0.05) ,
APC 53504 -2.82% ,~3.64% , 4= N AE IR 06 R AE 0~39 4 kb FHARK-,40 % L s H 3
Pt [ AE 75~79 2 NHE TS B A i 0, VS A H il ] TR M DX B LR R AR SR A T 4
FE7KSF , AFL I HP b 256 i 4 RV 95 4 7K, [ 4538 1 2007—2015 41 B ¥ 4% v 3% J& 1R 0~30
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Cancer Incidence in 0~30 Km Area Around Tianwan Nu-

clear Power Plant,2007—2015

DONG Jian-mei, LI Wei-wei, QIN Xu-cheng,MA Zhao-jun,ZHANG Wei-wei
(Lianyungang Center for Disease Control and Prevention, Lianyungang 222003, China)

Abstract ; [ Purpose ] To investigate the cancer incidence in 0~30 km area around Tianwan Nuclear
Power Plant from 2007 to 2015.[Methods] The crude incidence,age-standardized incidence rate
by Chinese standard population(ASIRC), age-standardized incidence rate by world standard popula-
tion (ASIRW), cumulative incidence rate (0~74 years old),the top 10 leading cancers, percentage
change(PC),and annual percentage change(APC) were analyzed by using the data from Lianyun-
gang cancer registration system.[Results] From 2007 to 2015, the average annual crude incidence
of cancer in 0~30 km area around Tianwan Nuclear Power Plant was 234.73/10°,ASIRC and
ASIRW were172.45/10° and 167.70/10°, respectively , with the cumulative incidence rate(0~74
years old) of 19.36%.Lung cancer, liver cancer, gastric cancer,female breast cancer, colorectal can-
cer,and esophageal cancer were the most common cancers in this area. The incidence of cancer in
male was higher than that in female. From 2007 to 2015 the crude cancer incidence rate did not
show a significant change (P>0.05),but the overall ASIRC and male ASIRC of cancer were de-
creased significantly(P<0.05),and the APC was -2.82% and —-3.64% ,respectively. The age-specific
incidence rate of cancer before 39 years old was lower,then increased rapidly,and reached the
peak at the age group of 75~79 years.The ASIRC of thyroid cancer was lower than that of the na-
tional level,but the ASIRC of leukemia was higher than that of the national level and Jiangsu
Province from 2007 to 2015.[ Conclusion ] From 2007 to 2015,in 0~30 km area around Tianwan
Nuclear Power Plant,the major cancers were similar to those in China and Jiangsu Province,and
the cancer incidence was lower than that of China and Jiangsu Province,but the incidence of
leukemia was higher than that of China and Jiangsu Province,suggesting that further studies on
leukemia are needed in the future.

Key words: cancer;incidence ; Tianwan Nuclear Power Plant
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A A HEUE 1, NZOEME M IE 1 80%~90%
W HNEAAC, K i MR ER D)
Hb, PREEY)EI PR B 0 H B R A AT RN 2 R
i, JC ISR FOR g | 1 aips 25 0 R ok A e il ]
PG T IR I O — LR ) L R BT e R G T
AR LT VT8 3 2 W TI9 100 P A% ol ol 2 3
Rt 2 57 R 5F =R A% FR 3, 2005 AF 10 H B IR,
2007 4% 5 HIERB AR IBTT . R 1 i S A%
iz A7 10 10 ) FB1 i, DX 1 ok 988 & o 1 O B 2R AR ARRAIE
AR SO FH TS A% Ha 3k SR R 0~30 7 B 1 1 T 2 55 b IX
(AR fRI AR . VA5 A i sl i) [T b 1X)2007—2015 4
PR A0 BORMEEAT AT, AR A U A A s
& AT 3 [0] ] BB AR A £t B R 00 i (AR 2 1 S A 7 5 =
SLmh B Rt

1 #ABETE

1.1 HwERRIE

2007—2015 4 % I g oo 191 9 LR 1 3% = Uk
Hibb RIS R X R AT 2003 4R, 5
emipra ANa, G 5 Mg EcA, HATis M
T, Ho, 2 U T DX R I A A 25 PV A
JE Bl 0~30 2> BLYE I Hi X, 12 iy o830 Ak 2 [ % i
Je AR T BB 22— IR B ARk 5 22 Ak (v
B CAE RO YRS , He P, 2008—2012 4F Jif g3 & i 9%
AR IR RE K205 38 (55 11 8 ) AR o i = HB T
T 2003 4EHEST AT FETT B A UE I A B A e A
PR ARSI, 5 M st R —RIE LT g
SEAE AR VIR 2R o AT R AT I AT T R Y i A
L AT R E A . 28I AR RN
H OGS IR RN AE DAL W 2R G e | B R
SR, n A T bR O T ] . 2007—2015
AR A2 X IR ) e R R 1.14%

N E Rk A & =T gt . 2007—2015
AF R H R Rl X BN 8 579 063 A, Hodb A
P 4 385 150 A, &t 4193 913 A, M5 R 1.05:1,
1.2 &HHIFHE

JIT A B o s 9 24 2007 41 A1 H &
2015 4F 12 7 31 H W) & YO 12 00 9 & 0 1 il 9
W) (A ERAE I K b X B 2 R G R A B R
SE IR ), I A s 161 9 kSR FH R B 2 90 43 25 (585 10

4’ ® ’@ 2021 jf‘ % 30 )& % 2 #  China Cancer,2021,Vo0l.30,No.2

Jit ) ) (ICD-10) 1 B 52 95 4328 - il g 27 23 k(36 3
Jii)) (ICD-0-3) Zhi fith .
1.3 REFM

HRAE iR 8 e TAE TR 5 M (2016) )2 F0
B o g i AFF 5 H o0 (TARC)/ B B 8 i 8 30 B 2 (1-
ACR) X i Jed 85 10 ot £ 19 A7 DG 225K B0, ff ] SAS MS-
Excel ,JARC-crgTools 55 8K {1 X 4510 55k} 47 4%
PEECHE B AT He e e A R e ot R
i bR IR B R, HARGE R . R ELAE 2 K L A
(MV% )} 71.95% , 612/ 955 b (M/1) 2 0.64, 1A
FET B5 22 UE B 45 HL 9] (DCO% ) M 1.68% , 12 Wi 1k 4
AN B (UB% ) A 0.66% , J5 2% A A B K oAl oA
& B T 5 14 LB (UNK% )4 1.62%
14 SitzaE

JH SAS 9.2 HAt AT BUR G b, T
KR bR RBE(0~74 B ) B KRR,
K 2000 A A E bR N AR B4 A4 R Segi s 5t
PRUEN FAR IR A B3 BN PR IR AR HE AL R (T
PR Hbm 58 ) Rl N AR I8 s o A0 58 (R R . 1A%
) KIS KE «=0.05, 430 L s S A b AL R 3
AR 43 o ( percentage change , PC)FIAF AR A6 Fy
77 o ( annual percentage change , APC)J- i 4 A [i]
s APC G T4 3ok A ¢ K o LR TH3 7
Z% R[4,

2 & R

21 REER

2007—2015 4, FH V5 A% Ha, st Jo] Bl DX 4 4 2%
PR IR & 95 20 138 141, 4 &9 R 234.73/10 J1, ks
K 172.45/10 T3, FR 30 167.70/10 T7, R
(0~74 % )5 19.36%., Hrh 51k 11 302 #, # AW
#257.73/10 T3, AR R R 193.34/10 J7 , it b % Ny
190.91/10 Ji, BEFFE (0~74 ) } 22.64%; it
8836 il , KL & 5 % 210.69/10 Ji , kR K 153.94/10
Ji, RSN 147.28/10 J7, BER (0~74 % )N
16.31/10 J1,2007—2015 4, FH ¥ 4% H 3l Ji) 61 s X 58
PER I % 5 T Lot (Table 1),
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227.35
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Table 1 Cancer incidence in 0~30 km area around Tianwan Nuclear Power Plant,2007
(0~74 years) (%) cases

(1/109)

Both
New Crude rate ASIRC ASIRW Cumulative rate

1109 (/109
204.46

cases
2052

Year

Rl 126

18.60
17.75
17.14
15.08
15.64
16.27
15.26
16.68

15.13

179.81  168.18

215.76

884
959
935

27.13

239.81

272.62

1168
1277
1241
1198
1245
1274
1246
1288
1365
11302

22.75

202.67

244.82

2007

26.93 210.63  175.19 171.32
24.77
21.32
21.96

21.83
20.99

20.43

216.03  210.29

267.85

22.21

23991  196.11  196.87

2236

2008

166.81  159.25

206.95

203.03  210.29

262.99

20.84

235.58 185.73  183.04

2176
2144
2198
2271

2009
2010

198.89  153.67 142.13

946
953

18.09 240.93  177.44  182.52
18.69
18.95
18.00
18.44

17.68
19.36

166.04  161.01

220.59

155.43  147.74

203.99

185.84  192.28

255.05

17142  168.56

230.08

2011

997 21097 155.59  145.39

1004

1117

1041

181.97 185.63

257.93

169.34  164.12

234.97

2012

154.00  148.10

209.07

168.86  177.62

248.28

229.11 162.02 161.38

2250

2013

16529  157.02

228.88

171.18  178.86

252.56

24098 168.84 166.74

2405

2014

146.74  140.22

210.57

20.48

169.17  193.34

264.25

2406  238.00 158.80  158.93
20138

2015

16.31

8836  210.69 153.94 147.28

22.64

193.94  190.91

257.73

172.45  167.70

234.73

Total

Notes: ASIRC : age-standardized incidence rate by Chinese standard population in 2000 ; ASIRW : age-standardized incidence rate by Segi’s population

238.00/10 J3 5 AR N 2007 419 204.46/10 J1, i sl T %0
2015 419158.80/10 73 ;5 AR M 2007 4E 14 202.67/10 J7 ,
stk Rl 2015 4EAY 158.93/10 J7 (Table 1),

R 4l o 2R AT R 53 BT, 45 2R i 7R (Table 2),2007—
2015 4 FH V5 A% FL 3l ] 61 il DX 308 e e 8 5 23R G B 2 A Ak e 4
(P>0.05),PC }-1.19%,APC }-0.15%, 53 P8 i % 9 %
T B AL % (P>0.05) ,PC H-4.38% ,APC 4-0.58%, Lt
A IR R AL T B B AR B (P>0.05) ,PC h 3.06%,
APC 4 0.39%.

WA h AR R IEAT R T, R BR (Table 2),
2007—2015 4 HH 725 4% Ha, sl J) T b X0 e 2 9 R 2 B B
#3# (P<0.05) ,PC H-18.21% ,APC }-2.82% ., VLMLV by
HbR R BB R R (P<0.05) ,PC N-23.24% ,APC }-3.64%;
{8 2 e 0 1 iR b bR R B B AR R 5 (P>0.05) ,PC K
-12.10% ,APC }-1.87%,

23 FEEMMBEZRER

Fie 29 BSOS, 2007—2015 4F FH 5 4% v, 3 J5) 6] b [X 0
PE IR R ET 10 SLAR YR It e | R ot FL R 4
RN SR N NG RN S NS (RSN R R R e 8 )
BT 10 AL Ry e Mo B R R R A5 E R R
RS BRI | I R AR bk B8 5 e M R R 10 A AR IR
FUMRE e (45 B e B0 H M HOIR R
T E RS OP S5 (Table 3),

24 FREHIKREFE
24.1 bR AR FE

2007—2015 4, FH A% Fa sl Jo) Lt DX R0 A g 4
RIS IG KM BT, KRR 0~39 2 A4k T 8AR K-, 40
BUNGIE LT, 78 75~79 2 40 A\ BEA B B s 1 (1421.38/10
T B BT B T8 RN L A S R g R A B A U
BT I TR AR Ak R A BRI DL AR AL, &9 RN 40
B LG I FTE, 7R 75~79 BRIk B R (B
1959.35/10 J3 , Zc P 961.19/10 J7) , b J& B R [% 7€ 20~50 %
Y1 NHE Lo M IR s s T B 7E 50 % LA R AE R,
5 VGV b I8 s # v T L P (Table 4, Figure 1),

242 FER 2 E TR B KRR L

2007—2015 4, H V5 4% Ha sl Ji 61 b DXAS ) 4 i 2 i B 7Y
FEOEAE IR ORTE] F E /N T 20 2 ANBESS — s R
S ZATE WS L NRETT 5 L 5 & I AR U2 I e L
R L IEE | HOIR BRRE T 5 067 2 s B0 AT i 2 4 30 0k i g 1)
70.98%(137/193); & PEFLAREE 20~50 2 ANHESE — i ol 1k
g, AR AL NREET 5 7 i R MR K R Lo e FL R
S RS R ORBRIE I BT S AV R B A 2 4
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Table 2 Percentage change (PC)and annual percentage change (APC)
of cancer crude incidence and age-standardized incidence rate by
Chinese standard population in 0~30 km area around
Tianwan Nuclear Power Plant,2007—2015

Gender PC(%) B APC (%) SB t P
Crude incidence
Both -1.19 -0.00154 -0.15 0.00432  -0.36 0.7327
Male -4.38 -0.00580 -0.58 0.00491 -1.18 0.2757
Female 3.06 0.00385 0.39 0.00518 0.74 0.4811
ASIRC
Both -18.21 -0.02856 -2.82 0.00550 -5.19 0.0013
Male -23.24 -0.03706 -3.64 0.00596 -6.22 0.0004
Female -12.10 -0.01891 -1.87 0.00597 -3.17 0.0158

Note : ASIRC : age-standardized incidence rate by Chinese standard population in 2000

Table 4 Age-specific incidence of cancer in 0~30 km area around
Tianwan Nuclear Power Plant,2007—2015

N Both Male Female
ge - - -
goup  New APCROUE Etome. s
(vears) cases (1/109) cases (1/10) cases (1/109)
0~ 48 9.57 23 8.45 25 10.91
5~ 33 6.26 17 5.94 16 6.65
10~ 47 8.78 32 11.00 15 6.14
15~ 65 12.96 39 14.33 26 11.33
20~ 111 21.92 48 17.78 63 26.65
25~ 188 23.85 74 18.66 114 29.11
30~ 288 37.36 95 24.57 193 50.24
35~ 544 81.72 154 46.05 390 117.72
40~ 1093 174.99 405 128.49 688 222.36
45~ 1514 203.19 590 157.66 924 249.13
50~ 1974 317.41 1002 313.77 972 321.26
55~ 2621 603.23 1515 690.24 1106 514.41
60~ 2512 539.18 1547 679.12 965 405.29
65~ 2371 731.68 1490 945.86 881 529.06
70~ 2395  1094.38 1532 1458.88 863 758.13
75~ 2184  1421.38 1388  1959.35 796 961.19
80~ 1438  1288.97 937  1842.82 501 825.15
85* 712 861.71 414  1156.33 2908 636.44

Total 20138 234.73 11302 257.73 8836 210.69

PENIE ) 58.16%(2174/3738 ) ; lilifii /& 50 % LA B ABESR —m &
AR AR AL N RERT S OB MR AR i . B T
i R A AT S A 2R B A I 2 4 R R
1 62.95%(10203/16207 ) ; 55V Lo VEA [W 4RI 40 I AT 5 A8k
Jib 93 AN [] (Table 5) .,

KT &

2007—2015 45, FH A% o JR] ] M X 4 ABE 2 1 b s o
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Age-specific incidence(1/10%)
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S AR 2 4 SR T WL | Ll
ZRA R i K 181 2014
AT FH V5 A v il ) Lt X4
AV b 96 R AR T W LA (R
& 5 K- 200 2015 4F H T A%
P, J 1 X 4 AR S vk
AR RAR T 1 T R 5 % K
S2U AT L A R S B AT
6], 2% X 4 ATk e R &
I 7K A T S 6V T b DX [)
WK

0 Bt O E T

Nuclear Power Plant,2007—2015

0~ 5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ 60~ 65~ 70~ 75~ 80~ 85

Figure 1 Age-specific incidence of cancer in 0~30 km area around Tianwan

2007—2015 4 M5 #% &
il JE) BB X 58 A S i g S 14
KRR ERS T, X554

Age(years)

BIML & 9 2 o 234.73/10 T3, AR & R 172.45/10
T, HERRR N 167.70/10 J7, BRE (0~74 %) K
19.36% , #5517 A% L o Ja [ B X 2007—2008 4F
A NAE A b AR 3 8 1 o ] ()40 R KT
2009—2015 4 4> A % g i R 505 F b
[ & 9 /K- 713 2010—2015 4F 4 A 1 ik
AR R IALFVLIRA8 [FHH & KSF0470 a] D
Wiz AT ), ) Fl s R R 149 2 9 7K e
PRI T4 B AL 348 [ & 7K 53 4, 5 1 it b
DA HE 2013 45 FH 725 4% H 3 ) Tt [X 4 A BE 0 47 i

] e JH Al b DX ) 15 D0 AR AL 720
{B7E 20~50 % A4 21, Lo VR R o R H s T
FAE X 5 (2014 4 H [ 43 b DX M R 2 9 AR
T4 AT ) — SCH 2 B A9« 4 [ 45 L IX 20~50 % 4 &
P &5 R B T, 50 % LL B NHE S 1k i R
3 T AL B ) AFSE & B, 2007—2015 4
FHI Y25 4% P, 32t J) L HBL X 20~50 4 4F 48 20 AR, DL 1
UM KR e 2, LU SR8 e e S0 | IR IR
S ET S OB R b FUMRE | SR L R
JIRE | P AT Y 2R Y 29.91% , 1T 2% H 3 ] PR b
DX R g 0 R R R 2o e 3 e T B

Table 5 The top 5 cancer incidence in different age groups in 0~30 km area around Tianwan Nuclear Power Plant,

2007—2015
<20 years 20~50 years =50 years
Gender Rank New Proportion . New Proportion .. New Proportion
Sites cases (%) Sites cases (%) Sites cases (%)
Both 1 Leukemia 74 38.34 Breast,female 761 20.36 Lung 3724 22.98
2 Brain 27 13.99 Liver 431 11.53 Stomach 1820 11.23
3 Bone 14 7.25 Cervix 357 9.55 Liver 1721 10.62
4 Lymphoma 11 5.70 Thyroid 317 8.48 Esophagus 1514 9.34
5 Thyroid 11 5.70 Lung 308 8.24 Colorectum 1424 8.79
Male 1 Leukemia 48 43.24 Liver 355 25.99 Lung 2533 25.78
2 Brain 15 13.51 Lung 160 11.71 Stomach 1290 13.13
3 Lymphoma 9 8.11 Stomach 136 9.96 Liver 1277 13.00
4 Bone 8 7.21 Colorectum 123 9.00 Esophagus 1087 11.06
5 Testis 3.60 Thyroid 79 5.78 Colorectum 878 8.94
Female 1 Leukemia 26 31.71 Breast 761 32.08 Lung 1191 18.66
2 Brain 12 14.63 Cervix 357 15.05 Breast 935 14.65
3 Ovary 9 10.98 Thyroid 238 10.03 Colorectum 546 8.56
4 Thyroid 8 9.76 Lung 148 6.24 Stomach 530 8.30
5 Bone 6 7.32 Ovary 116 4.89 Liver 444 6.96
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BE AT UL, 20~50 27 A1 i 20 1) Lo 2 P g 2 0 R
T B, SR &SRB ARRKER,

2007—2015 45 HH V5 A% H sl i) T e DX N O
Jifgga KL & 9 5 T BH (R AR AR 4 (P>0.05)  H 42 B
B R 2 I R B (P<0.05) . 3BT A
W, mTRES b X AN BRI A K, BE R,
2007—2015 4 FH V5 4% F i J&] [T b IX, 4 AHE 60 %
P B AT EE I 2007 4F 13.51% , #5742 = 2015
F17.99% ; FPE 60 % LI AT 6 N 2007 4F
12.63% , 54E ETHZE 2015 4 16.80% ; &1 60 % LU
BT 2007 4 14.43% , #5482 E T+ 2 2015 4F
19.23%,, AT UL iZHIX N 132 A0 1 O 5 % SR a3

2007—2015 4 [ 25 4% H sl Jo] Pl b DX 0
i Jga 2 s e Bl AR I 8 RO R, RN 40 % LS
WP Tt 7E 75~79 %Ik B R g BE S B
R B AR A VIR WL LR S
175 GUAHARL , 15 % 9 28 B e 0 Ry T5~79 4 ) AH L ax 2
Hi DX, 5L 5 20 H B R ey i TR el

W IEE B AL B, 2007—2015 4F [H 725 4% H, 3 J&
Hb X R T 10 ALEPE R e E A 1AL, xS
[ VIR KWL AR | S R DL R 2 &
W 6 7 iR 5 4 [ 2007—2015 4E i 6 1 &
R R £l N (5 TR VA 7 N P (A= A W
2010—2015 41 6 57 /& 95 Ji FhokF 5], NG4S Ao, s A7 A
] 14170 P L SR AR 9 A, A EL 4 [ RN VL 95 A8 1 1
UL, HERLSERT , B KT (hhR % .5.57/10 T3 ) & T
42 2010—2011 4F . 2013—2015 4F & 9% K F (b
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