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Temporal Trends and Spatial Clustering of Esophageal
Cancer Incidence and Mortality in Nantong, Jiangsu

from 2013 to 2020
PAN Shaocong, HOU Xiaoyan, LIU Maomao, HAN Yingying, XU Hong, LIN Ling,

CAI Bo
(Nantong Center for Disease Control and Prevention, Nantong 226007, China)

Abstract; [ Purpose ] To analyze the incidence and mortality trends and spatial distribution pat-
terns of esophageal cancer in Nantong of Jiangsu from 2013 to 2020. [Methods] The esophageal
cancer registration data from 2013 to 2020 were collected from cancer registries in Nantong. The
crude incidence/mortality rates, age-standardized incidence/mortality rates by Chinese standard
population (ASIRC, ASMRC) and age-standardized incidence/mortality rates by world stan-
dard population (ASIRW, ASMRW) for esophageal cancer were calculated. The average annual
percentage change (AAPC) of esophageal cancer incidence/mortality rates were computed using the
Joinpoint regression model. The ArcGIS 10.2 software was used to analyze the spatial distribution
patterns and spatial clustering of esophageal cancer incidence and mortality. [Results ] From 2013
to 2020, there were 23 644 new cases and 19 633 deaths due to esophageal cancer in Nantong.
The crude incidence rate was 39.68/10°, ASIRC and ASIRW were 14.96/10° and 15.05/10°, re-
spectively. The crude mortality rate was 32.95/10°, ASMRC and ASMRW were 11.64/10° and
11.59/10°, respectively. The AAPC in crude incidence rate, ASIRC, ASIRW, crude mortality
rate, ASMRC and ASMRW were -9.83% , -5.27% , -10.04% , -2.61% , -7.27% and -7.44% ,
respectively (P<0.05). Spatial clustering analysis revealed that western areas of Nantong municipa-
lity (Rugao and Hai’an) were high-incidence and high-mortality clusters for esophageal cancer. In
contrast, some regions in the southern area of Nantong, including Chongchuan District, Develop-
ment Zone, Haimen District and Qidong City, were low-incidence and low-mortality clusters.
[ Conclusion ] From 2013 to 2020, the incidence and mortality rates of esophageal cancer in Nan-
tong showed a declining trend but remained at a relatively high level. Esophageal cancer incidence
and mortality exhibited significant spatial clustering characteristics in Nantong municipality. Effec-
tive comprehensive prevention and control measures should be targeted at high-incidence and
high-mortality clusters of esophageal cancer gradually reduce the disease burden.

Key words: esophageal cancer; epidemiology; geographic information system; spatial-temporal
distribution; Jiangsu

Y AE B H.2023-09-06; 14 B B #1.2024-01-08
BIE1EE E  #H,E-mail :ntbo@sohu.com

X % &l 156 F @ 8 2024 % % 33 A% 3 M China Cancer,2024,Vol33,No3




1A g o TR DL A P R —
2020 4 4 [ 5 8 9B & 0 90 R0 A8 T 43 o Sk
32.4 J3 IR 30.1 T30, HELE WA PR RIS 6
P FETIEES 4 71,2018 4 V105 4 13 4 8 37 2 9 191)
BORIAE T ) 85053 59 Sk 25 202 4911 #1121 636 i), HE
PG IR RS AE 4 00 FETIESS 3 0, maE T
B R RBET A TR K 2015 AF pEiE i 24
T R R BE T %5 1 R 41.18/10 J7 F1 34.35/10 J7
HEAE P 8 OB R R RS 4 00 FETER 3 BT
g0 Pl T R AR, A SCEE TR R A
i S AT RS R HESE, A (S B R S (geo-
graphic information system , GIS)¥ i == (0] ¥4 5 &
B KR FFE T B AR S 5, 43 2013—2020 47
A L X B A AT A ] e A LA, RRE
AR B 4 A T TR S X, Ry A I 9 SR
FVEAR T T0055 7t B2 AR} 22 AR 40

1 #REFZE

1.1 #ERIE

2013—2020 4 pg 38 i1 £ 8 g AR FBE T s
SR VR T e 3 T R A R B PR 2 1CD-10
iRy C15; 53 HEBIAE IS 43 £ BN FVBU R I8 T 7
BTS2 Jry AN e S T GE T Jm) 5 e B TIT S R i BTk
U5 F R IE T [ SR BT IR R S a b A B B
1.2 FREEH

2012 A g 3 17 % P i B e i 2 4 TR
WTHEANE T X)), ZJE S 9 TR E R
SR B O ARE A R TP B AR B R R T R
BACAL S % [ P E Hh 0 % T B o i A 5% R [
B i A B0 B2 ST A A v IO I B o
I32R)H 3 RR(ICD-0-3) Al Br g 73 28 )55 10 hi
(ICD-10)#E47 4 f . 2013—2020 4 5 3 T £ 5 9 5E
TR H R 0.83 9% B 242 W7 L 1 R 75.10% , (LA
FET R 2EAE B L) 0.30%, g 530 Wk o
B B TR
1.3 Sit=4bE
1.3.1 %t p bk

FIFH Excel 2010 #1 SPSS 21.0 %k £ #F 1743 #r
TR AR BT ) ML rhE A O AR ER (P AR
)RR DA (AR E) . 2352k 2000 4F 4

“? ® ’@ 2024 jf‘ % 33 )& % 3 # China Cancer,2024,Vol.33,No.3

5 RN 3 2 A ofE N A B LA & Segi tH 45
HEN TG 3 bR S A TR 3

K H Joinpoint 5.0 # 4, 715 2013—2020 4F £
B A (LT Z 0T 4 B 26 H 43 L (average
annual percentage change, AAPC) J H 95% & {55 [X [
(confidence interval,,Cl) , %2 1= PFHr £ 48 98 & W (BE
T2) K2R A 3 IF JEAT Ge it 2 A 3, 6 30 7K 1
a=0.05"%",
1.3.2 =57k

4k ) B AR % ds ] AreGIS 10.2 #0144
25 [8] F #H 2% (Global Moran’s I) " | BEPE 5L 2 F5 4
(Moran’s I), LAR i 17 45 £ 45 (573 ) £ 4888 0 1
FET 3R N #4728 () A AR OG0B WA EIRR B
IR SR FFET e T AAAE S AR AEE . Moran’s T HU
EAE[-1,1 ]2, KT 0 R Bl & =5 [ IEAH G {H
AR 1 25 (A AH OGP BB R /N T 0 FoR R AAHOC,
T 0 W, 23 () S22 Rl AL A3 A o0

RE AR WAL AT 38 ] AreGIS 10.2 i+ %
25 M55 B 23 BT (Anselin Local Moran’s )7 #8 B | ik
— P PRIN A () IX B S SR AR A RN W )
] DA 3R 3B 5L 2% $8 40 (Local Moran’s 1), Jay i 5
2RO R B 2R EOMELL, HAE R T 0 Hil il 48
17 et 02 a3 S Ry TR AWk d N (E RS V1 v
(R —m R E SRR ), R 2 BN T 0
I, 2R WY 122 18] 5 o0 J@ PR (E 5 AH <8 B oA 5= (-1
RAEWAL - B A2 Moran’s T {H Y i 35 VEK 56
K Z K

2 & R

21 BUEEHKERBSE

2013—2020 4F, B 38 17 5 & B8 23 644 1),
FL& %R 39.68 /10 J7, HAR=E N 14.96/10 J1, 1
PR 15.05/10 J7,0~74 % BRULHFE K 15.81%,
R R R I M R T LoPE (Table 1),

R T 2013—2020 4F & 8 R & 3 H 2013
) 46.91/10 5 [ E 2020 4E A9 34.23/10 J7
(AAPC=-9.83%, P<0.05), "F'Fr 3 B 2013 4F1# 20.80/
10 J3 B2 2020 4E /9 10.91/10 71 (AAPC=-5.27% , P<
0.05), A2 i 2013 414 21.04/10 J7 % & 2020 4F
() 10.88/10 J7 (AAPC=-10.04% ,P<0.05), 2013—

+ AR i



Table 1 Incidence of esophageal cancer in Nantong from
2013 to 2020

Gender New Incidence ASIRC ASIRW  Cumulative rate
cases rate(1/10°) (1/10%)  (1/10°) (0~74 years old) (%)

Both 23644  39.68 14.96  15.05 15.81

Male 15739  53.85 20.05 21.65 24.72

Female 7905 26.04 9.68 8.81 6.91

Notes : ASIRC : age-standardized incidence rate by Chinese standard popula-
tion ; ASIRW : age-standardized incidence rate by world standard population
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Table 3 Mortality of esophageal cancer in Nantong
from 2013 to 2020

Mortality ASMRC ASMRW  Cumulative rate

Gender — Deaths /109 (1/109 (/109 (0~74 years old) (%)
Both 19633 3295 1164 11.59 9.52
Male 13039 4461 1559  17.00 15.52
Female 6594 2172 748 658 353

Notes : ASMRC ; age-standardized mortality rate by Chinese standard popula-
tion; ASMRW : age-standardized mortality rate by world standard population

Table 2 Trend of incidence of esophageal cancer in Nantong from 2013 to 2020
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ASIRW New Crude incidence
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Figure 1 Spatial aggregation of incidence of esophageal
cancer in Nantong from 2013 to 2020
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Figure 2 Spatial aggregation of mortality of esophageal
cancer in Nantong from 2013 to 2020
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