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Estimation of Cancer Incidence and Mortality in Differ-
ent Geographic Areas of China in 2016: Analysis Based

on Population-based Cancer Registry Data
ZHANG Si-wei, ZHENG Rong-shou, SUN Ke-xin, WANG Shao-ming, CHEN Ru,
LI Li,HAN Bing-feng,ZENG Hong-mei, WEI Wen-qiang,HE Jie

(National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital,Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing 100021, China)

Abstract: [Purpose] To estimate the cancer incidence and mortality in the different areas of Chi-
na in 2016.[ Methods ] The data of 2019 China Cancer Registry Annual Report submitted by can-
cer registries across the country were used, and the completeness, validity and comparability of
the data were evaluated. Qualified cancer registry data were pooled for analysis. The national pop-
ulation data of 2016 were used to estimate the incidence and mortality of cancer by age, gender,
area and cancer site. [Results] Among 487 cancer registries 156, 148 and 183 registries were lo-
cated in eastern, central and western areas, covering 181 million, 102 million and 99 million
people and accounting for 34.74%, 21.59% and 24.85% of total population, respectively. For es-
timation, 1.668 million new cancer cases were diagnosed in eastern areas with a crude incidence
rate of 320.94/10%; 1.331 million new cancer cases were diagnosed in central areas with a crude
incidence rate of 286.69/10°; 1.065 million new cancer cases were diagnosed in western areas
with a crude incidence rate of 267.11/10°. The age-specific incidence rates were similar across ar-
eas. The top 5 common cancers in eastern areas were lung cancer, colorectal cancer, gastric can-
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cer, female breast cancer and liver cancer, with lung cancer and female breast cancer as the most
common cancers in male and female, respectively. The top 5 common cancers in central areas
were lung cancer, gastric cancer, liver cancer, colorectal cancer and female breast cancer, with
lung cancer and female breast cancer as the most common cancers in male and female, respec-
tively. The top 5 common cancers in western areas were lung cancer, liver cancer, colorectal can-
cer, gastric cancer and esophageal cancer, with lung cancer as the most common cancer in both
male and female. A total of 0.953, 0.807 and 0.654 million cancer deaths were estimated in east-
ern, central and western areas, with crude mortality rates of 183.47/10°, 173.75/10° and 163.87/
10°,respectively. The age-specific mortality rates were similar across areas. The top 5 common
causes of cancer deaths were lung cancer, liver cancer, gastric cancer, esophageal cancer and
colorectal cancer in all areas. [Conclusion] The cancer incidence and mortality differ by geo-
graphic areas in China. Targeted cancer prevention and control policies should be developed ac-
cording to the epidemiological features of cancers in each area.

Key words: cancer registry; incidence; mortality; geographical disparity; China
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Figure 1 Main quality control indicators of cancer registration data in eastern,central and western areas of China in 2016

% @ M A 2023 F % 32 A% S A China Cancer,2023,Vol.32,No5

B s &




Table 1 Estimated new cases and cancer incidences by geographic areas in China,2016

P H R E SR

Geographic New cases . C.ru de ASIRC ASIRW s T 7 A Hb X
area Gender (x10000) incidence (1/109) (1/109) rate (0~74
(1/109) vears old)(%) TR IR 1 AL Ry il g,
All areas Both 406.40 293.91 190.76 186.46 21.42 W R 4 B
Male 223.43 315.52 208.69 207.03 24.41 FE A5 . AT 10 {35 1 i
iy
Female 182.96 271.23 175.11 168.14 18.54
Eastern areas  Both 166.78 320.94 198.37 192.70 22.02 IR o7 S R AR Y
Male 88.75 336.73 209.74 207.35 24.41 75.56% o JPES 1 AL A il
Female 78.03 304.69 189.49 180.57 19.75 Jen O BT 4
Central areas  Both 133.10 286.69 189.70 186.12 21.58 17 i P LT 5 985 4o VeSS 1 o
Male 72.55 303.34 206.29 205.17 24.42 :
Iy JBr Y g Hoe
Female 60.55 268.99 175.36 169.28 18.82 SRR D8 M, 2 UL R
Western areas Both 10652 267.11 18160 17822 2043 Wi A5 B L SR A IE
Male 62.14 302.48 210.14 208.87 24.43 *’35'5 (Table 2 Flgure 3~4),
Female 44.38 229.52 154.57 149.05 16.48 2.5 EMHPREETBR

Notes : ASIRC : age-standardized incidence rate by Chinese standard population; ASIRW :age-standardized

incidence rate by Segi’s world standard population
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Figure 2 Age-specific cancer incidence rates and cases by geographic areas in China,2016
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Table 2 Top 10 cancer incidences by geographic areas in China,2016

Both Male Female
Rank Sites Cases  Rate* ASIRW Sites Cases  Rate* ASIRW Sites Cases  Rate* ASIRW
(x10000) (1/10% (1/10%) (x10000) (1/10% (1/10%) (x10000) (1/10% (1/10%)
All areas
1 Lung 82.81 59.89 36.46 Lung 5498 77.64 49.78 Breast 30.60 45.37 29.05
2 Colorectum 40.80 29.51 18.05 Liver 28.88  40.78  26.65 Lung 27.83 41.26  23.70
3 Stomach 39.65 28.68 17.59 Stomach 27.63 39.02 25.14 Colorectum 1695 25.13  14.58
4 Liver 38.88 28.12 17.65 Colorectum 23.85 33.68 21.65 Thyroid 1526  22.63 15.81
5 Breast” 30.60 4537 29.05 Esophagus 18.45 26.05 16.81 Stomach 12.02  17.82 10.31
6 Esophagus 2525 1826 11.13 Prostate 7.83  11.05 6.72 Cervix 11.93  17.69 11.34
7 Thyroid 20.26  14.65 10.37 Bladder 6.42 9.07 5.71 Liver 10.00 14.83 8.65
8 Cervix 1193 17.69 11.34 Pancreas 5.70 8.05 5.14 Uterus 7.11  10.54 6.64
9 Brain,CNS 10.90 7.88 5.57 Lymphoma 5.16 7.29 5.07 Esophagus 6.80  10.07 5.60
10 Pancreas 10.04 7.26 4.36  Brain,CNS 5.05 7.13 5.26 Brain,CNS 5.85 8.67 5.87
All sites 406.40 29391 186.46 All sites 223.43 315.52 207.03 All sites 182.96 271.23 168.14
Eastern areas
1 Lung 3329 64.06 36.39 Lung 21.18 80.35 47.97 Breast 1441 5627 34.78
2) Colorectum 17.94 3453 19.65 Stomach 10.63 4035 2424 Lung 12.11 4729  25.55
3 Stomach 15.22 2929 16.77 Colorectum 10.44  39.61 23.75 Thyroid 897 35.04 2430
4 Breast” 1441 5627 3478 Liver 9.90 37.55 23.16 Colorectum 7.50 2930 15.77
5 Liver 13.27 2553 15.07 Esophagus 645 2446 14.64 Stomach 459 1791 9.68
6 Thyroid 12.03 23.15 16.31 Prostate 4.04 1534 8.72 Cervix 395 1541 9.67
7 Esophagus 8.83  16.99 9.59 Thyroid 3.06 11.61 8.43 Liver 337  13.17 7.12
8 Pancreas 4.75 9.14 5.06 Bladder 295 11.18 6.56 Uterus 296 11.58 6.97
9 Brain,CNS 4.48 8.61 5.79 Pancreas 2.64 10.00 5.92 Brain,CNS 2.52 9.82 6.35
10 Lymphoma 4.25 8.17 5.17 Kidney 2.62 9.93 6.23 Esophagus 2.38 9.29 4.72
All sites 166.78 320.94 192.70 All sites 88.75 336.73 207.35 All sites 78.03 304.69 180.57
Central areas
1 Lung 26.82 5777 36.17 Lung 18.32  76.59 50.75 Breast 9.92 44.06 28.40
2 Stomach 1497 3224 20.41 Stomach 10.34 4322  28.85 Lung 8.50 37.77 22.18
3 Liver 13.20 2843 18.19 Liver 9.50 39.74 26.53 Colorectum 5.12 2275 13.68
4 Colorectum 12.11  26.09 16.51 Colorectum 6.99 29.23 19.43 Stomach 4.63 20.58 12.23
5 Breast” 992 44.06 28.40 Esophagus 6.32 2643 17.56 Cervix 4.61 2047 13.08
6  Esophagus 9.08 19.56 12.26 Prostate 1.96 8.18 5.20 Thyroid 4.17 1851 12.69
7 Thyroid 541 11.64 8.11 Bladder 1.87 7.82 5.12 Liver 3.69 1641 9.82
8 Cervix 4.61 2047 13.08 Brain,CNS 1.66 6.93 5.25 Esophagus 276 12.26 7.07
9 Brain,CNS 3.48 7.49 5.42 Pancreas 1.65 6.90 4.58 Uterus 2.39  10.60 6.73
10 Pancreas 2.90 6.24 391 Leukemia 1.55 6.50 5.56 Ovary 1.93 8.58 5.69
All sites 133.10 286.69 186.12 All sites 72.55 303.34 205.17 All sites 60.55 268.99 169.28
Western areas
1 Lung 2271 5694 3691 Lung 1549 7538 51.29 Lung 7.22 3735 2277
2 Liver 1242  31.14 20.68 Liver 948 46.16 31.66 Breast 6.27 3244 21.58
3 Colorectum 10.75 2695 17.46 Stomach 6.66 3242 22.06 Colorectum 433 2237 13.81
4 Stomach 9.46 23.73 1543 Colorectum 6.42 3126 21.18 Cervix 338 1749 11.64
5 Esophagus 734 1840 12.08 Esophagus 5.68 27.66 19.07 Liver 294  15.19 9.47
6 Breast” 6.27 32.44  21.58 Prostate 1.83 8.90 5.63 Stomach 2.80 14.49 8.92
7 Cervix 338 17.49 11.64 Bladder 1.61 7.83 5.18 Thyroid 2.12  10.98 7.90
8 Brain,CNS 2.94 7.38 5.41 Brain,CNS 1.43 6.96 5.32  Uterus 1.76 9.10 5.99
9 Thyroid 2.83 7.08 5.10 Pancreas 1.41 6.88 4.64 Esophagus 1.66 8.56 5.16
10 Pancreas 2.39 6.00 3.85 Nasopharynx 1.36 6.63 4.61 Brain,CNS 1.51 7.83 5.50
All sites 106.52 267.11 178.22 All sites 62.14 302.48 208.87 All sites 44.38 229.52 149.05

Notes:*:Only include female breast cancer;*:crude incidence rate; ASIRW :age-standardized incidence rate by Segi’s world standard population;
CNS: central nervous system
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Figure 3 Incidence rank of major cancer by eastern, central and western districts in China,2016

bR 2 B VS X, H Table 3 Estimated deaths and cancer mortalities by geographic areas in China,2016
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X HCY T AP By Al areas Both 24135 174.55 106.00 105.19 11.85
- . Male 153.07 216.16 138.55 138.14 15.73
X g =Ny &
D, AR A Jo e Y 4 o Female 88.28 130.88 75.06 73.95 8.02
DR N AR FAPIHEH X Eagtern areas  Both 9534 18347 10298  101.97 11.37
(Table 3), Male 59.66 22638 134.68 134.07 15.11
26 SR EBBITETER : Fenlllale 35.67 139.30 73.48 72.19 771
Central areas  Bot 80.67 173.75 109.16 108.46 12.37
A H = 2R
7 Ho DCAR I J BE T Male 50.68 211.91 140.79 140.52 16.19
TE 40~% W8 4 Z i Ak T3¢ Female 29.98 133.21 79.03 78.02 8.57
KK ,45 B Z 5 R 3 |- Western areas  Both 65.35 163.87 106.27 105.66 11.95
b, 5085 % R DL AF R4 Male 42.73 207.98 141.10 140.93 16.09
Female 22.62 117.00 72.22 71.28 7.81
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Figure 4 Top 10 cancer incidences constituent by geographic areas in China,2016
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Figure S Age-specific cancer mortality rates and cases by geographic areas in China,2016

Central areas

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

Age group(years old)

Western areas 2500

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

Age group(years old)

SE MR AT AE TS ALK 65.70 T3 ), o A b g
FET-I 27.22% , HR BTG (33.64 J1f6)) . B9
(28.85 T3 fl) . 45 EH Wi (19.56 T3 4]) FE &
(19.39 J3f3), Wi 10 A8k R o 4300 1k i st
T-HY 82.72% , HAYESCT-4 1 i Ay i , Ho v ok B9 |
B B NS B A HEAETE 1 A
Jei M Mg, LRk 8 R T 45 L e LR

3 ] A 30 Ml DX TR SE T 56 1 A0 1 Sy il i
FU R o B A5 e R AT 10
Fifgeg o 4 A R SE TS Y 82.58% , BEEE 1 ik
Jitids U I T B A e oM
157 g fifides , LR A 45 B W i | e L R R

] v 0l DX TR SE T 1 A6 Y Sy il
FOR R o B RS B R AT 10 07
i k4 A R FE T 1Y 83.00% , FAEES 1 40N
Jitides LU I | B B A B MR
17 Sk filiges , Feu o B 9 e  FL e S B

K, ] VG 0 by DX R SE T 1 A6 1 Sy il
FOR R o B R RS B AT 10 [
Ji g 7 4 A MR SE TS Y 82.62% ., BAEES 1 Ak
g, LU R R B e e NS B A R
LA it FLUIFRE . B 4 g A L AR
(Table 4, Figure 6~7),

3o #

A TR 2% i B A 2 B A BRE 1Y T R
T Z— G TR B e R AT AR AR AT R A
el DA BOR | WM BT TLAR AR AR Y
FHARE o AN R R ) 3t 21 A MR AT B S
[Fi) K 522 W) 4 [ RT3 5 18 s A 7 3 54 s ) o) 52 1

P AN 328

20 4l 70 4EARAE A AT 3 AFESE T [l
JE R A, FEAREE T4 A i R BT T 40 A
H, IF K IR R S U R 2 Y el SR
B2 1) M T3 A R AE—— R bR 55 21X, 90 4EAR 0 E
174 27 4 3 4EAET IR R ke 25 | 1 2 4%
S BGAE IR AT R PG K R IR TE
IR P T TR S AR il AU T PR 1, Al FL AR
i LT N R BT, 21 )5 3 KB
[ o A A 2 B B R 2 R kR, N R AR T
KA T ORI BE R4 e, n b R85 05 Y s RE
W7 R A A, kS PR R AR TR 1 [ 2 B
FET- R T AN At B8 E SR
MR g RN B R AU TR R B T Bl TR 45 B L &
L A R0 IR 2 ST TR T

T E AHS P PR AR 4 4R T 1986 4F 4 [
N KIS PR 2238, 1997 4F 4 K /s Tk 2
P K T DRI A T e ELR T, O S  A IX 5
FEl, 2000 4 [ 52 il 7 1) 78 75 38 KT % v 22 32 e L
SR B S T N SR RS 2011 AR E R Gt
Jra MR AT (3 v e 45 5 O T2 A2 v e X R 1Y)
TR WY 55 B 2 A 06 T VE 0 K TT K BUOR
Ji 4 ST il 7o DL ) LA B A B4 7S KR RS p e R
(28 05 XA 43 R AR L TR, PR AN AR L Y oK
DK AR b st ) S AR SOk 5 A G D s B R A T
oA, AKG AR AL b DX AT R 22 i 0 B R Gt )R
R PG R DX R S bR, AR SR TR B (HDI) &
1990 4RI A TR T & B3 i, LA R A i kR
R R BE A 3 AT T 4 T A
X B NS K R B, HDI A6 A 43 3 A
X3 AR, AR B TR T Oy i, v b DX R, P
A Oy F AR BF9E S I HDI 598 E (14 & A A7 78

¥ @AM 2023 F % 32 4% 58 China Cancer,2023,Vol.32,No 5



Table 4 Top 10 cancer mortalities by geographic areas in China,2016

Both Male Female
Rank Sites Deaths  Rate® ASIRW Sites Deaths  Rate® ASIRW Sites Deaths  Rate® ASIRW
(x10000) (1/10% (1/10) (x10000) (1/10% (1/10°) (x10000) (1/10% (1/10)
All areas
1 Lung 65.70 47.51 28.09 Lung 4547 6421 40.58 Lung 2023 2999 16.24
2 Liver 33.64 2433 15.07 Liver 2496 3525 2290 Stomach 8.84 13.10 7.13
3 Stomach 28.85 20.87 12.30 Stomach 20.02 2827 17.77 Liver 8.68  12.86 7.27
4 Colorectum 19.56 14.14 8.13 Esophagus 1423  20.10 12.73 Colorectum 8.10 12.01 6.36
5 Esophagus 19.39 14.02 8.28 Colorectum 1145 16.17 10.04 Breast 7.17  10.62 6.39
6 Pancreas 8.79 6.35 3.75 Pancreas 4.98 7.03 4.44  Esophagus 5.16 7.64 4.00
7 Breast” 7.17  10.62 6.39 Prostate 3.36 4.75 2.73 Pancreas 3.81 5.64 3.08
8 Brain,CNS 5.85 4.23 291 Brain,CNS 3.26 4.61 331 Cervix 3.72 5.52 3.36
9 Leukemia 5.57 4.03 2.98 Leukemia 3.24 4.58 349 Ovary 2.72 4.04 2.45
10 Lymphoma 5.15 3.73 2.34 Lymphoma 3.10 4.38 291 Brain,CNS 2.59 3.83 2.51
All sites 241.35 17455 105.19 All sites 153.07 216.16 138.14 All sites 88.28 130.88  73.95
Eastern areas
1 Lung 26.06 50.15 27.34 Lung 17.58  66.69 39.04 Lung 8.48 33.13 1647
2 Liver 11.56 2225 12.89 Liver 8.58 32.57 19.88 Colorectum 3.57 13.94 6.66
3 Stomach 1094 21.05 11.39 Stomach 7.64 29.01 16.79 Stomach 329 12.86 6.42
4 Colorectum 8.48 16.32 8.55 Esophagus 520 19.72 11.56 Breast 3.04 11.88 6.65
5 Esophagus 7.11  13.69 7.45  Colorectum 491 18.63 10.65 Liver 298 11.63 6.04
6 Pancreas 4.38 8.42 4.58 Pancreas 2.44 9.24 5.42 Pancreas 1.94 7.58 3.76
7 Breast” 3.04 11.88 6.65 Prostate 1.63 6.18 3.23 Esophagus 1.92 7.48 3.54
8 Leukemia 2.52 4.84 2.81 Lymphoma 1.50 5.69 3.49 Ovary 1.23 4.79 2.73
9 Lymphoma 247 4.76 3.24 Leukemia 1.43 5.44 3.84 Cervix 1.14 4.43 2.54
10 Brain,CNS 2.17 4.17 2.72  Brain,CNS 1.19 4.53 3.09 Leukemia 1.04 4.05 2.67
All sites 95.34 183.47 101.97 All sites 59.66 226.38 134.07 All sites 35.67 13930 72.19
Central areas
1 Lung 21.84 47.05 28.84 Lung 1537 6426 42.12 Lung 6.48 2877 16.22
2 Liver 11.32 2439 1545 Liver 820 3430 22.85 Stomach 338 15.02 8.46
3 Stomach 10.85 2337 14.33 Stomach 747 3123 2049 Liver 3.12  13.85 8.07
4 Esophagus 6.81 14.67 8.94 Esophagus 481 20.11 13.18 Breast 251 11.14 6.86
5 Colorectum 5.83  12.55 7.58 Colorectum 341  14.27 9.26 Colorectum 241  10.73 6.00
6 Breast” 251 11.14 6.86 Pancreas 1.41 5.88 3.85 Esophagus 2.00 8.88 4.86
7 Pancreas 2.46 5.29 3.25 Brain,CNS 1.15 4.80 3.53 Cervix 1.47 6.53 4.01
8 Brain,CNS 2.07 4.46 3.13 Leukemia 0.99 4.14 3.32 Pancreas 1.05 4.68 2.66
9 Leukemia 1.73 3.73 290 Lymphoma 0.91 3.82 2.63 Brain,CNS 0.92 4.09 2.73
10 Lymphoma 1.53 3.30 2.17 Prostate 0.91 3.79 2.33  Ovary 0.91 4.02 249
All sites 80.67 173.75 108.46 All sites 50.68 211.91 140.52 All sites 2998 133.21 78.02
Western areas
1 Lung 17.79 44.62 28.29 Lung 12.52 6097 41.02 Lung 527 2725 15.88
2 Liver 10.76 2697 17.73 Liver 8.18 39.80 27.18 Liver 258 13.35 8.12
3 Stomach 7.07 1772  11.20 Stomach 491 2388 1595 Stomach 2.16 11.17 6.58
4 Esophagus 546  13.70 8.73 Esophagus 422 2056 1391 Colorectum 2.12  10.95 6.28
5 Colorectum 525 13.16 8.10 Colorectum 3.13 1524 10.00 Breast 1.61 8.35 5.39
6 Pancreas 1.95 4.89 3.10 Pancreas 1.14 5.54 3.70 Esophagus 1.24 6.41 3.65
7 Breast” 1.61 8.35 5.39 Brain,CNS 0.92 4.49 3.36 Cervix 1.12 5.79 3.75
8 Brain,CNS 1.61 4.04 2.92 Prostate 0.83 4.03 2.46 Pancreas 0.81 4.20 2.51
9 Leukemia 1.36 3.42 2.69 Leukemia 0.82 3.98 3.18 Brain,CNS 0.69 3.57 2.47
10 Lymphoma 1.12 5.79 3.75 Lymphoma 0.69 3.37 2.38 Ovary 0.59 3.06 1.99
All sites 65.35 163.87 105.66 All sites 42.73 207.98 140.93 All sites 22.62 117.00 71.28

Notes:*:Only include female breast cancer;*:crude mortality rate; ASIRW :age-standardized mortality rate by Segi’s world standard population;
CNS: central nervous system
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Figure 6 Mortalities rank of major cancer by eastern, central and western districts in China, 2016
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Figure 7 Top 10 cancer mortality constituent by geographic areas in China,2016
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