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Comparing Study of Cancer Incidence Between East and

Middle-west Region in China
CHEN Wan-qing',ZHENG Rong-shou', WANG Ning?, et al.

(1.Cancer Hospital, Chinese Academy of Medical Sciences,National Office for Cancer Prevention
and Control, Beijing 100021, China; 2.Beijing Office for Cancer Prevention and Control, Peking
University Cancer Hospital & Institute, Beijing 100142, China)

Abstract: [ Purpose | To describe cancer incidence in east and middle-west regions and analyze the
difference of the incidence between different regions in China. [Methods] Cancer incidence cases
data from 72 registries,which were divided into 44 registries in east region and 28 registries in
middle-west region, as well as the relevant population data in 2009 were used. Crude and age-
standardized incidence rates were calculated in each region, stratified by sex and urban/rural.
Negative binomial regression model was applied to estimate incidence rate ratio and 95% confi-
dence interval with the reference of middle-west region, which incident cases were defined as de-
pendent variable and the region as independent variable adjusted by age, sex and urban/rural.
[Resulis] The crude incidence rate, age-standardized incidence rates by Chinese standard popula-
tion(ASR China) and World standard population(ASR World) in east region of China were 306.07/10°,
149.22/10° and 194.60/10°, respectively. The rates in middle-west region of China were 231.53/10°,
139.64/10° and 182.27/10°, respectively. The top 6 cancer sites in east and middle-west regions
were same, those were lung, stomach, colorectum, liver, breast and esophagus, but the rank of
incidence in different regions was little different. Both crude incidence rate and ASR China of col-
orectal cancer and breast cancer in east region were higher than those in middle-west region. The
crude incidence rates of lung cancer, stomach cancer, liver cancer and esophageal cancer were
higher than those in middle-west region, but the ASR China were lower than the rates in middle-
west region. The cancer incidence rate in male in east region was 1.13 times of the rate in middle-
west region and the top 3 sites of difference of cancer incidence rate between east and middle-west
were thyroid, prostate and kidney in sequence. The incidence rate ratios were 1.89(95%Cl ; 1.64~
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2.17), 1.66 (95%Cl:1.52~1.80) and 1.42 (95%CI:1.30~1.54), respectively. In female cancer
incidence rate ratio was 1.19  (95%CI:1.08~1.31) between east and middle-west regions and the
top 3 sites of difference of cancer incidence rate between east and middle-west were thyroid, kid-
ney and lymphoma in sequence. The incidence rate ratios were 1.98 (95%CI:1.83~2.15), 1.48
(95%¢CI:1.32~1.66) and 1.47 (95%CI:1.33~1.62), respectively. [Conclusion] There has been
distinctly difference of cancer incidence between east and middle-west regions in China and sci-
entific evaluation for regional differences of the cancer incidence can provide valuable information
for cancer prevention and control.

Key words: malignant neoplasms; incidence; east region; middle-west region; China
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Table 1 Quality evaluation for cancer registration in east region and middle-west
region in China,2009

S M/1 MV% DCO%

e East Middle-west East Middle-west East Middle-west
Oral and Pharyngeal 0.42 0.40 81.87 82.97 1.78 2.51
Nasopharynx 0.56 0.53 70.97 76.36 2.96 3.40
Esophagus 0.77 0.71 74.37 77.94 242 3.19
Stomach 0.72 0.69 76.46 75.24 2.95 2.95
Colon and Rectum 0.49 0.47 80.56 78.96 1.65 3.61
Liver 0.92 0.86 31.02 42.99 6.26 4.09
Gallbladder 0.81 0.71 46.23 54.39 4.03 6.11
Pancreas 0.93 0.81 35.27 50.94 4.52 5.62
Throat 0.53 0.50 76.99 75.88 3.04 2.63
Lung 0.87 0.79 49.35 55.60 4.78 4.93
Other Organs in Chest 0.55 0.46 59.29 58.79 2.65 3.30
Bone 0.74 0.68 53.74 54.18 6.28 7.07
Skin Melanoma 0.48 0.69 84.52 97.40 0.76 0.00
Breast 0.24 0.25 87.75 88.42 0.83 0.99
Cervix 0.24 0.30 86.53 87.28 1.02 1.68
Uterus 0.30 0.44 85.75 76.96 1.32 4.52
Ovary 0.45 0.38 79.20 80.13 1.57 1.47
Prostate 0.42 0.47 72.28 63.65 1.45 3.44
Testis 0.19 0.19 81.46 88.89 0.00 0.00
Kidney 0.33 0.35 77.41 72.50 1.26 1.00
Bladder 0.40 0.38 78.61 75.14 1.61 2.87
Brain 0.59 0.64 50.88 51.45 3.12 4.44
Thyroid Gland 0.07 0.12 89.78 89.39 0.29 0.90
Lymphoma 0.55 0.59 92.79 90.08 0.89 1.19
Leukemia 0.77 0.70 94.35 91.15 1.26 2.50
Other Cancers 0.50 0.47 65.78 69.07 3.05 4.63
Total 0.63 0.63 66.88 68.46 3.01 3.60

Table 2 Incidence of cancer in east and middle-west regions in China, 2009 (1/105

Area Gender Population No.cases Crude rate ASR China ASR World
East Both 62347136 190828 306.07 149.22 194.60
Male 31416734 106193 338.01 166.32 220.94
Female 30930402 84635 273.63 133.87 171.35
Middle-west Both 23123386 53538 231.53 139.64 182.27
Male 11814820 31269 264.66 164.48 217.58
Female 11308566 22269 196.92 116.14 149.31
East urban Both 42946837 139789 325.49 154.32 200.59
Male 21566866 75568 350.39 166.69 221.67
Female 21379971 64421 300.38 143.74 183.09
Middle-west urban ~ Both 14542172 34629 238.13 137.53 179.52
Male 7418219 20137 271.45 161.01 213.43
Female 7123953 14492 203.43 115.44 147.97
East rural Both 19402999 51039 263.08 137.71 180.62
Male 9849868 30625 310.92 164.90 218.77
Female 9550431 20414 213.75 111.01 143.67
Middle-west rural ~ Both 8581214 18909 220.35 144.14 188.02
Male 4396601 11132 253.20 171.23 225.52
Female 4184613 7777 185.83 118.08 152.56
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HUIR B AR RAEAR IR LA T35 8 L, & AW FIabn e Trhva s Lo, £ 86 A B0
ok 11.85/10 T3 ("R bRk 7.56/10 J7), Miideg Ja v vh 9 & 99 S5 R Hh bR 23R R B 98 19 P bR SR AT v A e
H Lo MR IE R B A 10 60, R BR 530 (Table 5),

5.48/10 J3 1 3.61/10 J3 , AT 10 i EEME 23 FREBBSPEBREMBLEREESR
FEZR TR P PG R Lo rp AR ), 2% 0 S5 0 67 U th e AR DL P IX O S R JHAARS L IR S R
—H, [T 10 PG ERE S RS R ZECEMER 5 ARG VG R 0 B R &R R L 1.16(95%

Table 3 Incidence of the main cancer in east and middle-west regions in 2009 (both gender)

East region Middle-west region
Rank Site NS Ny Rank st N e
1 Lung 35458 56.87 25.18 1 TLung 10326 44.66 25.74
2 Stomach 22868 36.68 16.96 2 Stomach 3081 34.95 20.64
3 Colon and Rectum 20425 32.76 14.89 3 Liver 6329 27.37 16.34
4 Liver 18207 29.20 14.29 4 Esophagus 4896 21.17 12.47
5  Breast 14513 23.28 12.33 5 Colorectum 4734 20.47 11.91
6 Esophagus 14028 22.50 10.37 6  Breast 3619 15.65 9.55
7  Pancreas 5152 8.26 3.56 7  Cervix 1368 5.92 3.64
8  Thyroid Gland 4825 7.74 491 8 Brain 1240 5.36 3.74
9  Lymphoma 4705 7.55 4.08 9  Pancreas 1068 4.62 2.64
10 Bladder 4601 7.38 3.18 10  Bladder 1046 4.52 2.55
Table 4 Cancer incidence of the main site in east and middle-west regions in 2009 (male)
East region Middle-west region
Rank Site N S A Rank Sie NS M
1  TLung 23297 74.15 34.19 1 TLung 7138 60.42 36.41
2 Stomach 15676 49.90 23.88 2 Stomach 5771 48.85 29.98
3 Liver 13474 42.89 21.86 3 Liver 4681 39.62 24.49
4 Colon and Rectum 11309 36.00 16.98 4 Esophagus 3343 28.29 17.33
5  Esophagus 9818 31.25 15.08 5 Colorectum 2691 22.78 13.77
6  Prostate 3734 11.89 4.83 6  Bladder 777 6.58 3.91
7 Bladder 3453 10.99 4.95 7  Pancreas 632 5.35 3.18
8  Pancreas 2930 9.33 4.26 8  Brain 620 5.25 3.86
9  Lymphoma 2715 8.64 4.82 9 Lymphoma 617 5.22 3.45
10  Kidney 2551 8.12 4.15 10 Prostate 553 4.68 2.63
Table 5 Cancer incidence of the main site in east and middle-west regions in 2009 (female)
East region Middle-west region
Rank Site NS N Rank Sie NS e
1 Breast 14402 46.56 24.54 1  Breast 3569 31.56 18.90
2  Lung 12161 39.32 16.66 2  Lung 3188 28.19 15.51
3 Colon and Rectum 9116 29.47 12.93 3 Stomach 2310 20.43 11.53
4 Stomach 7192 23.25 10.33 4 Colorectum 2043 18.07 10.13
5 Liver 4733 15.30 6.75 5 Liver 1648 14.57 8.25
6 Esophagus 4210 13.61 5.80 6 Esophagus 1553 13.73 7.73
7  Cervix 4105 13.27 7.47 7  Cervix 1368 12.10 7.33
8  Thyroid Gland 3664 11.85 7.56 8  Ovary 750 6.63 4.16
9 Uterus 3039 9.83 5.07 9  Uterus 664 5.87 3.52
10 Ovary 2610 8.44 4.66 10 Brain 620 5.48 3.61
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Table 6 Incidence rate ratio of cancer in both gender between east

and middle-west regions in 2009"

S0 M 11 %955 5% LA 3 1.95(95% Site Rate Ratio 95%LCI 95%UCI Chi-Sq P
117522 17) 1.47(950C1. 1.34-1.61 Thyroid Gland 1.95 1.75 217 14926  <0.001
:1.75~2.17) 1.4795%Cl: 1.34~1.61) Kidney 1.47 1.34 1.61  69.69 <0.001
A1 1.41(95%CI:1.30~1.52), HoAth % J Lymphoma 141 130 152 7653 <0.001
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L Y (Table 6 Lung 1.00 0.94 1.07 001 0921
533 X (Table 6). Stomach 0.92 0.84 1.01 313 0.077
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“ Reference to middle-west region and adjusted by age, gender and urban-rural.
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Table 7 Incidence rate ratio of cancer in male between east and

middle-west regions in 2009

2.17).1.66 (95% CI:1.52 ~1.80) Fil 1.42

Site Rate Ratio 95%LCI 95%UCI  Chi-Sq P
(95%CI: 1.30~1.54), AHE5 o P # Y Thyroid Gland 1.89 1.64 2.17 7799 <0.001
AT AR R T | A G Prasints 166 152 180 137.68 <0.001
2 G B AT TR I R T R Kidney 1.42 1.30 154 68.73  <0.001
OB 45 B M AL e 20 R R Nasopharynx 1.34 1.22 1.48 3745 <0.001
Pancreas 1.32 1.19 1.47 28.57 <0.001
I R P A AR A BRI L AT A Lymphoma 1.32 1.22 143 4834  <0.001
B, AR T 8093 (95%Cl: L ety 130 116 145 213  <0.001
0.87~0.99).0.89 (95%CI. 0.84~0.94)FI Bladder 1.23 1.13 134 2208 <0.001
0.85(95%C1.0.78~0.91). BB 5 by Oral and pharyngeal 1.16 1.05 1.28 8.12 0.004
A
& X (Table 7)., Lung 0.95 0.89 1.01 267  0.102
L5 Hh P R L e A R Ky e Esophagus 0.93 0.87 0.99 4.53 0.033
W 1.19(95%CI:1.08~1.31), %5 v ) 089 054 0'9‘1‘ 1334 <0'°°1
BRI 3 GBEMRRU D TR s ie a5 sas oo
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I B R A | R SR AT T O S 1 S o A T
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(Table 8)
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" Reference to middle-west region and adjusted by age and urban-rural.
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Table 8 Incidence rate ratio of cancer in female between east and

middle-west regions in 2009"
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IC P2 (TACR) ) 38 o Jo & s o A7 A%, 9

* Reference to middle-west region and adjusted by age and urban-rural.
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