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[ Abstract | Objective To analyze the burden and trends of esophageal cancer in China from 1990 to 2021, and
compare them with Japan and South Korea. Methods Based on the global burden of disease 2021 database, the incidence,
mortality, and disability-adjusted life years (DALY's) of esophageal cancer and the corresponding age-standardized rates in
China from 1990 to 2021 were analyzed and descriptively studied according to different ages and genders, and compared with
Japan and South Korea. The estimated annual percentage change and relative variation were used to evaluate the trend of the
burden of esophageal cancer. Four risk factors, including smoking, alcohol consumption, low-vegetable diet, and chewing
tobacco, were included and the proportions of esophageal cancer DALYs and death burden attributable to each risk factor
were analyzed. Breakdown analysis method was used to analyze the contribution of population growth, population aging,
and epidemiological changes to the incidence of esophageal cancer. The age-period-cohort model was used to analyze the

effect trends of age, period, and birth cohort on the incidence of esophageal cancer. Pearson correlation analysis was used to
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evaluate the correlation between age-standardized DALY's rate and socio-demographic index (SDI). The number of incident
cases and age-standardized incidence rate (ASIR) of esophageal cancer in China over the subsequent 20 years were predicted
by autoregressive integrated moving average model. Results In 2021, the number of incident cases, number of deaths,
and DALY of esophageal cancer in China were 320 805, 296 443 and 6 898 666, respectively, with increases of 54.61%,
40.61%, and 17.88% over 1990. In 2021, the ASIR, age-standardized mortality (ASMR), and age-standardized DALY rate
of esophageal cancer in China were 15.04/100 000, 14.13/100 000, and 317.18/100 000, respectively, which were higher than
those in Japan (6.22/100 000, 3.81/100 000, and 84.34/100 000, respectively) and South Korea (3.52/100 000, 2.29/100 000,
and 50.15/100 000, respectively). The burden of esophageal cancer in males was higher than that in females in the 3 countries.
In 2021, smoking and alcohol consumption were the 2 major risk factors for esophageal cancer death in China; the increase
in the number of incident cases was mainly caused by population growth and population aging. In addition, the ASIR of
esophageal cancer in China increased with age, peaking at 85-89 years old. From 1990 to 2021, SDI was negatively correlated
with age-standardized DALY rate of esophageal cancer in China, Japan, and South Korea. It was predicted that by 2041,
the ASIR of esophageal cancer in China would continue to decrease to 9.14/100 000, but the number of incident cases would
increase to 398 200. Conclusion The burden of esophageal cancer in China remains substantial. In the future, it will be
crucial to strengthen the prevention and control of risk factors such as smoking and alcohol consumption. Additionally, efforts
should be made to promote early screening, diagnosis, and treatment, particularly among high-risk populations.

[ Key words | esophageal neoplasms; burden of disease; China; incidence; mortality; risk factors
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Tab 1 Burden of esophageal cancer and its changes in China, Japan, and South Korea in 1990 and 2021

Index Case number in 1990 ASR in 1990 Case number in 2021 ASR in 2021 Case number ASR EAPC
(95% UI) (95% UD/(X 10) (95% UI) (95% UD/(X 10°) variation/%  variation/% (95% UD/%
Incidence
China 207 495 24.80 320 805 15.04 54.61 —39.35 —1.88
(172 674, 241 459) (20.71, 28.73) (256 102, 394 756) (12.04, 18.43) (—2.09, —1.67)
Japan 11 335 6.59 21933 6.22 93.50 —5.61 —0.24
(10 816, 11 676) (6.28, 6.80) (19 705, 23 180) (5.73, 6.48) (—0.47, —0.02)
South Korea 1840 6.02 3383 3.52 83.86 —41.53 —2.08
(1491, 2230) (4.91,7.28) (2 699, 4 139) (2.81,4.31) (—2.22, —1.94)
Mortality
China 210 821 26.06 296 443 14.13 40.61 —45.78 —2.26
(176 081, 244 587) (21.77, 30.10) (236 648, 362 831) (11.36, 17.18) (—2.50, —2.02)
Japan 8493 4.99 14 565 3.81 71.49 —23.65 —0.94
(8 105,8716) (4.73,5.12) (12957, 15 419) (3.49, 3.99) (—1.06, —0.82)
South Korea 1716 5.80 2196 2.29 27.97 —60.52 —3.53
(1390,2075) (4.72, 6.98) (1757,2 698) (1.83,2.81) (—3.74, —3.32)
DALYs
China 5852132 653.31 6 898 666 317.18 17.88 —51.45 —2.67
(4841 614,6818927) (543.18,758.88) (5471 181, 8 553 366) (252.46,392.42) (—2.90, —2.44)
Japan 204 567 118.07 267 046 84.34 30.54 —28.57 —1.21
(197 740, 208 797) (113.93,120.6) (244 223,279 928) (78.99, 87.57) (—1.40, —1.03)
South Korea 48 742 148.53 48 070 50.15 —1.38 —66.24 —4.00
(39279, 59 171) (120.20, 180.03) (38 608, 59 205) (40.36, 61.89) (—4.21, —3.78)

ASR: Age-standardized rate; EAPC: Estimated annual percentage change; DALY's: Disability-adjusted life years; UI: Uncertain interval.

22 MR FEEFoMN 2021 4F, EEEE
B RIFNECH 24.96 J1, Lot R NECh 7.12 71,
B P ASIR 2 Ry L 1k 1) 3.87 £ (24.78/10 J7 vs
6.40/10 J3 ) 5 H AN [ 52 BUAH AL 0 14 51 22 5,

H A P ASIR 2904 PE 5.92 £% (11.24/10 J7 vs

1.90/10 J3 ) , 5% FE W 252k 10.76 % (7.10/10 J3 vs
0.66/10 J7 ) o 2021 4F, Gk b, vvE 55 Mo
P EERSR R T EAC, A T EEEE
ASIR BEAF IR0, 7F 85~89 % ik F| I (H .

F A s £ 4598 ASIR HYAEIRY 4045 5 v [ s A Al



WFELEER AR 2024 4F 12 H, 55 45 %

° 1481 -

I, HIBEFIRRIE MG, 75 40 5 Z iR, 25
RN, HATE 85~89 % iA B {f, i [ ) 7
80~84 ZIiKFNE( . BLAh, fE &M AET T, FKE
B R 5 NETE 70~74 3R B AE, H Al
S E AR, 5 E R AR, WE 65~69 4
ANES I

Number of incident cases  ASIR

[ Total Total
= Male = Male
60 000 3 Female *~ Female

1400
g
B
£ 40 000f [
2 2
Q
=
b I {200 2
S} ‘H !:5
EZOOOO' ?
£ A HHH 1100
’ LA
0 mm:lthH!!Hll ‘ H'h 0A
T oo aoaTaaFTaaTAAITAAIT O T W
ARDQRDT T WD Y YLD G A
Snmownmowvwonmownwownmowo N
AN NN N < VNN O OIS0
Agelyear
5000 1150
§4000 (
<
2 b 1100 £
§3000' 2
G
© 2000} l %
é H_H 50 <
Z 1000} [LH‘ .
ﬂ“"l H nite
oo L 0 i T
0 - 5 o S Al 0B
tToaoatTaoaTaatT AT ITAT O T W
SRR S S AR AR I A G AR
SCrnmowmowvwownmwownwownmowo N
AN NN N < VNN OO0
Agelyear
6001 1150
3 L
I+
Q
£ 400 11002
! =
2 <
5 >
e )
22001 H 50 <
£
=]
’ m
Il n
. oo L b Il e
T T T I ITAAITAAIT AT O T W
AN NN N < VN O OIS0 0NN
S h DKo . NS B oo A
AN A NN 0~ 0~ 00 0 &

E1 2021 £HE (A) . BEX (B) MHE (C) RE
FiR. BAANBNREELRER
Fig1 Incidence of esophageal cancer in different age
and gender groups in China (A), Japan (B), and
South Korea (C) in 2021
ASIR: Age-standardized incidence rate.
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Fig2 Analysis of attributable risk factors for esophageal

cancer in China, Japan, and South Korea in 1990 and 2021

A: Attributable risk factors for deaths from esophageal cancer in
1990 and 2021; B: Attributable risk factors for esophageal cancer
DALYs in 1990 and 2021. DALYs: Disability-adjusted life years.
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Tab 2 APC model analysis results of esophageal cancer incidence in China, Japan, and South Korea
RR (95% CI)

Item China Japan South Korea
Agelyear
20-24 0.030 (0.029, 0.031) 0.019 (0.011, 0.031) 0.028 (0.013, 0.058)
25-29 0.043 (0.041, 0.044) 0.029 (0.020, 0.042) 0.037 (0.021, 0.065)
30-34 0.104 (0.102, 0.106) 0.060 (0.047, 0.077) 0.075 (0.051, 0.111)
35-39 0.258 (0.254, 0.262) 0.158 (0.134, 0.187) 0.159 (0.120, 0.211)
40-44 0.597 (0.590, 0.604) 0.470 (0.417, 0.531) 0.424 (0.344, 0.522)
45-49 0.977 (0.967, 0.986) 1.111 (1.006, 1.226) 0.990 (0.840, 1.166)
50-54 1.548 (1.536, 1.560) 2.060 (1.897,2.237) 1.764 (1.544,2.016)
55-59 2.149 (2.135,2.163) 3.288 (3.073, 3.518) 2.754 (2.469, 3.072)
60-64 2.696 (2.680, 2.712) 4.121 (3.900, 4.354) 3.501 (3.187, 3.846)
65-69 3.152(3.132,3.171) 4.868 (4.651, 5.094) 4.294 (3.928, 4.693)
70-74 3.800 (3.773, 3.828) 5.019 (4.815, 5.230) 4.649 (4.222,5.119)
75-79 3.851(3.817,3.884) 4.744 (4.540, 4.957) 4.513 (4.026, 5.060)
80-84 3.745 (3.706, 3.786) 4.443 (4.218, 4.681) 4.462 (3.879, 5.133)
85-89 4.292 (4.236, 4.347) 4.119 (3.862, 4.392) 3.994 (3.355, 4.754)
90-94 3.557 (3.496, 3.619) 2.842 (2.620, 3.083) 2.815 (2.221, 3.569)
=95 2.118 (2.044, 2.195) 2.222 (2.000, 2.470) 2.504 (1.689,3.711)
Period
1992-1996 0.885 (0.880, 0.890) 0.676 (0.647, 0.706) 0.958 (0.877, 1.047)
1997-2001 0.943 (0.939, 0.947) 0.823 (0.800, 0.847) 0.948 (0.892, 1.009)
2002-2006 1.049 (1.046, 1.052) 0.958 (0.944, 0.973) 0.904 (0.868, 0.942)
2007-2011 1.009 (1.006, 1.011) 1.116 (1.099, 1.133) 0.961 (0.923, 0.999)
2012-2016 1.005 (1.001, 1.009) 1.226 (1.193, 1.261) 1.056 (0.995, 1.120)
2017-2021 1.127 (1.120, 1.134) 1.370 (1.313, 1.430) 1.200 (1.101, 1.308)
Birth cohort
1897-1901 3.461 (2.978, 4.024) 4.267 (3.113, 5.849) 4.464 (0.803, 24.808)
1902-1906 3.111 (2.967, 3.263) 4.042 (3.460, 4.722) 3.106 (1.610, 5.993)
1907-1911 2.603 (2.527, 2.681) 3.595(3.221,4.013) 2.566 (1.737, 3.790)
1912-1916 2.435(2.376, 2.495) 3.071 (2.800, 3.367) 2.587(1.908, 3.509)
1917-1921 2.449 (2.397, 2.502) 2.575(2.371,2.797) 2.562 (1.968, 3.336)
1922-1926 2.311(2.267, 2.356) 2.143 (1.983, 2.315) 2.407 (1.901, 3.046)
1927-1931 2.120 (2.083, 2.158) 2.019 (1.871, 2.178) 2.119 (1.707, 2.632)
1932-1936 1.870 (1.840, 1.900) 1.826 (1.688, 1.976) 1.905 (1.557,2.330)
1937-1941 1.647 (1.624, 1.672) 1.593 (1.463, 1.734) 1.856 (1.532,2.247)
1942-1946 1.438 (1.419, 1.458) 1.422 (1.294, 1.562) 1.622 (1.344, 1.957)
1947-1951 1.262 (1.246, 1.278) 1.172 (1.056, 1.302) 1.174 (0.970, 1.421)
1952-1956 1.027 (1.015, 1.040) 0.988 (0.878, 1.110) 0.946 (0.775, 1.155)
1957-1961 0.837 (0.827, 0.848) 0.745 (0.653, 0.849) 0.755 (0.611, 0.934)
1962-1966 0.651 (0.643, 0.660) 0.565 (0.488, 0.654) 0.637 (0.506, 0.802)
1967-1971 0.556 (0.548, 0.564) 0.430 (0.365, 0.507) 0.500 (0.386, 0.647)
1972-1976 0.422 (0.415, 0.429) 0.378 (0.315, 0.454) 0.406 (0.302, 0.544)
1977-1981 0.340 (0.333, 0.347) 0.346 (0.278, 0.431) 0.344 (0.235, 0.501)
1982-1986 0.301 (0.293, 0.309) 0.315(0.232, 0.429) 0.323 (0.193, 0.540)
1987-1991 0.280 (0.270, 0.291) 0.272 (0.168, 0.442) 0.251 (0.110, 0.574)
1992-1996 0.246 (0.231, 0.262) 0.220 (0.099, 0.489) 0.201 (0.057, 0.704)
1997-2001 0.236 (0.209, 0.267) 0.220 (0.054, 0.894) 0.239 (0.033, 1.750)

APC: Age-period-cohort; RR: Relative risk; CI: Confidence interval.
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Fig 3 Breakdown analysis of number of esophageal cancer incident cases in China, Japan, and South Korea from 1990 to 2021
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Fig4 Correlation analysis of age-standardized DALYs rate for
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