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Abstract
Background: Gastric and esophageal cancer (GEC) have made a great contribu-
tion to the cancer burden in China. This study aims to report GEC incidence and 
mortality trends in 2000– 2015 and their predictions to 2030.
Methods: We collected GEC data from 22 cancer registries for Joinpoint tem-
poral trend analysis between 2000 and 2015 and average annual percent change 
was calculated. Based on the historical changes, combined with the 2015 GEC 
national incidence and mortality rate, the rate from 2016 to 2030 was predicted 
grouped by sex and age. The crude rate, standardized rate, and cumulative rate 
were calculated. The number of cases were obtained by multiplying the United 
Nations' World Population Prospects and the predicted rate of corresponding 
years. Attribution changes between 2015 and 2030 were apportioned into demo-
graphics and risk factors.
Results: There were decreasing trends of age- standardized incidence rate world 
(ASIRW) and age- standardized mortality rate world (ASMRW) during 2000– 2015 
in China (p < 0.05), the decline was more significant for the age group of 40– 
49 years in men and the age group of 50– 59 years in women. It was predicted 
that in 2030, about 549,724 new cases and 394,576 deaths of GEC would occur in 
China. Compared with 2015, the numbers of new GEC cases and deaths in 2030 
decreased by 15.24% and 17.62%, respectively. From 2020 to 2030, GEC ASIRW 
and ASMRW were predicted to decline from 24.98 to 17.47 and from 17.41 to 
11.82 per 100,000, respectively. The number of new cases decreased by about 
15.24% with changing demographic (44.48%) and risk (−59.72%) and the number 
of deaths decreased by about 17.62% with changing demographic (47.18%) and 
risk (−64.80%).

www.wileyonlinelibrary.com/journal/cam4
https://orcid.org/0000-0003-2554-0874
mailto:
https://orcid.org/0000-0001-8377-6071
mailto:
https://orcid.org/0000-0003-2078-9056
http://creativecommons.org/licenses/by/4.0/
mailto:weiwq@cicams.ac.cn
mailto:zhuanggh@mail.xjtu.edu.cn


   | 1903Zhou et al.

1  |  INTRODUCTION

Gastric and esophageal cancers (GEC) are global pub-
lic health challenges, with estimates of 1.69 million 
new cases and 1.31 million deaths in 2020 worldwide.1 
Approximately 47.42% of all GEC occur in China.2 
Although the survival of GEC has been improved in re-
cent years, the 5- year survival rate is still maintained at 
about 30% in China.3

To improve the early diagnosis rate and early treatment 
rate, a number of population- based screening projects 
were implemented in high- risk areas of China, includ-
ing Cancer Screening Program in Rural since 2005 and 
Cancer Screening Program in Urban since 2012. In 2019, 
the Cancer Screening Program in Rural has covered 196 
counties, and has screened more than 1.5 million high- 
risk people in high- risk areas of GEC. Long- term fol-
low- up studies in China found that as long as one- third 
of the residents in high- risk areas were screened, the in-
cidence and mortality of esophageal cancer can be effec-
tively reduced, indicating that endoscopic screening is an 
effective method for intervention and control of GEC.4 
Although population screening has made significant 
progress, relevant researches are still limited to high- risk 
areas. There is still a lack of evidence on the effectiveness 
of GEC screening programs for non- high- risk population. 
And the changes in the overall burden of GEC in China 
are still unclear.

Previous study used data extracted from the Cancer 
Incidence in Five Continents series to explore long- term 
trends of gastric and esophageal cancer in 20 world re-
gions.5 Shao also reported a trend analysis of gastric can-
cer, esophageal cancer, and colorectal cancer from 1991 to 
2015 in Yangzhong.6 The National Central Cancer Registry 
(NCCR) of National Cancer Center has estimated the 
cancer burden in 2015, based on data from 368 registries 
across the country.7 However, China still lacks long- term 
trend analysis and burden forecasting for GEC in China.

Predicting the future disease burden of GEC has a 
pivotal role in cancer control policy.8 Thus, in this study, 
we aim to present the recent GEC incidence and mortal-
ity trends and short- term predictions to the year 2030 in 
China. These findings can provide evidence for GEC can-
cer prevention and control policymaking over the next 
decades.9

2  |  MATERIALS AND METHODS

2.1 | Data Sources and quality control

According to Measures for the Administration of Cancer 
Registration, the NCCR collects cancer registration data 
from 31 provinces, autonomous regions and municipali-
ties in China.10 All hospitals, medical and health insti-
tutions in administrative regions are required to submit 
cancer records to local cancer registries. All cancer regis-
tries are classified where prefecture- level cities and above 
are divided into urban areas, and county- level cities and 
below are divided into rural areas. As of August 2018, a 
total of 501 cancer registries submitted cancer registry 
data of 2015.7 NCCR collected, evaluated and selected 368 
registries' data in the pool data according to the Chinese 
Guideline for Cancer Registration (2016) and International 
Agency for Research on Cancer (IARC)/International 
Association of Cancer Registries relevant evaluation 
criteria.11– 13 Quality control included the validity, reli-
ability, completeness, and comparability of all cancer 
registry data. A series of indexes were taken into consid-
eration, including the mortality to incidence (M/I) ratio, 
the percentage of cases morphologically verified (MV), 
the percentage of death certificate- only cases (DCO), 
the percentage of the diagnosis of unknown basis (UB), 
and the stability of cancer trends over years.7 According 
to International Statistical Classification of Diseases and 
Related Health Problems 10th Revision (ICD- 10), gastric 
cancer and esophageal cancer cases coded as C15 and C16 
were extracted for analysis. NCCR estimated nationwide 
number of cases, crude rates, and age- standardized rates 
by age and gender.

Twenty- two cancer registries set up before the 1990s 
in China can provide qualified registry data, including 
11 urban and 11 rural registries. Population- based reg-
istration data from these registries were used for long- 
term cancer burden monitoring. We extracted data from 
these 22 registries from 2000 to 2015 for trend analysis. 
NCCR performed quality control on the data in the same 
way, and data met the quality requirements were se-
lected in the data pool. According to ICD- 10, gastric can-
cer and esophageal cancer cases coded as C15 and C16 
were extracted for analysis. Cancer coding methods and 
principles were consistent each year. NCCR calculated 

Conclusions: Although GEC incidence and mortality rates showed downward 
trends, the disease burden remains heavy in China. The current prevention and 
control strategy are effective which need to be carried on.
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age- standardized incidence rate world (ASIRW) and 
age- standardized mortality rate world (ASMRW) by 
gender and age every year.

2.2 | Statistical analysis

For temporal trend analysis, cancer birth cohort and 
Joinpoint model were conducted using the data from 22 
cancer registries, 2000 to 2015. The rate was fitted by the 
formula in Joinpoint model,

where y is the incidence/mortality rate, α is the constant 
term, β is the regression coefficient, and ε is the random error 
term. Trends were expressed as annual percentage change 
(APC) and average annual percentage change (AAPC) by 
gender and age groups.14– 16

Among them, bi represented the slope coefficient of each 
trend, wi represented the duration of each trend, and the Z 
test was used to analyze statistical differences through the 
JoinPoint 4.3.1.0 software.14

To reduce the possibility of reporting spurious changes 
in trends over the period, models were restricted to a max-
imum of two joinpoints.17

We selected the trend analysis result of the last seg-
ment as the future trend change rate�, year as x and � as 
the random error term. Use y = � + �x + � and the inci-
dence and mortality of GEC in 2015 to predict the rate in 
2016– 2030, grouped by age (0 to 80 by 5 years, 85+) and 
gender (male/female). The cumulative incidence/mortal-
ity rate (0– 74 years old) was calculated.11 The number of 
new cases were predicted by multiplying the predicted in-
cidence rates by the population forecasts of China from 
the World Population Prospects 2019 made by the United 
Nation. The calculation of the number of deaths was con-
sistent with the count algorithm of the number of new 
cases.

The change of cases was influenced by risk of GEC 
and population age structure and size. Let Nrasbe the 
number of cases given a risk r, an age structure a and 
a population size s, where r, a, and s were leveled for 
the observed 2015 (o) or the predicted 2030 (f).18 Nooo 
applied the rates, age structure, and population size 
of 2015, and Nfff  was the predicted number of cases in 
2030. Noffapplied the rates of 2015 and age structure and 

population size of 2030. Noofapplied the rates and age 
structure of 2015 and population size of 2030. Thus, the 
change between 2015 and 2030 was decomposed into 
three components.

The total change percentage was 
(

Δtotal
Nooo

)

× 100. 
Change of risk, age structure, and population size were 
calculated in the same way. The Chinese population in 
2000 and Segi's world population were used to calculate 
the age- standardized rate China and world.19 We applied 
SAS software (Version 9.4, SAS Institute Inc.) for statisti-
cal analysis.

3  |  RESULTS

3.1 | Temporal trends between 2000 and 
2015

About 46.59 million people in the Chinese main pop-
ulation area were covered by 22 cancer registries, ac-
counting for 3.39% of the national population at the 
end of year 2015 (Figure  1). Between 2000 and 2015, 
the ASIRW of GEC decreased by an average of 3.5% 
(−4.4%  to  −2.7%) (Z  =  −7.9, p  <  0.05) per year. 
Male incidence AAPC was −3.4% (−3.9%  to  −2.9%) 
(Z  =  −14.3, p  <  0.05) and female AAPC was −3.9% 
(−4.2%  to  −3.6%) (Z  =  −25.3, p  <  0.05). The aver-
age decline in ASMRW was 4.2% (−4.7%  to  −3.7%) 
(Z  =  −16.4, p  <  0.05). AAPCs in male and female 
were  −  4.0% (−4.5%  to  −3.5%) (Z  =  −14.8, p  <  0.05) 
and  −  5.1% (−5.9%  to  −4.2%) (Z  =  −11.3, p  <  0.05), 
respectively (Table 1). The declining trends of ASIRW 
were similar for male and female, while the declin-
ing trends of ASMRW were more obvious for females 
than for males. The GEC incidence of male showed 
a significant downward trend during 2000– 2003, the 
downward trend slowed down during 2003– 2010, and 
a significant downward trend appeared again during 
2010– 2015, but the rate of decline was slower than the 
first period of time. The female incidence rate showed a 
persistent downward trend, instead. The GEC mortal-
ity rate of male and female showed a rapid- slow- rapid 
decline process as that of male incidence. Analysis 
of age- specific incidence and mortality rates showed 

ln (y) = � + �x + �

APC =
(

eβ − 1
)

× 100%

AAPC =
{

exp
∑

wibi∕
∑

wi − 1
}

× 100%

Δtotal = Nfff −Nooo

Δtotal =
(

Nfff −Noff
)

+
(

Noff −Nooo
)

Δtotal =
(

Nfff −Noff
)

+
(

Noff −Noof
)

+
(

Noof −Nooo
)

Δtotal = Δrisk +Δage +Δsize
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F I G U R E  1  Geographical distribution 
of the 22 cancer registries in China

T A B L E  1  JoinPoint analysis of the trends of the ASIRW and ASMRW of GEC in 22 cancer registration areas of China, 2000 to 2015

Trend 1 Trend 2 Trend 3 2000– 2015

Period APC (95% CI) (%) Period APC (95% CI) (%) Period APC (95% CI) (%)
AAPC (95% CI) 
(%)

ASIRW

Both 2000– 2004 −4.9*(−7.0 to −2.8) 2004– 2009 −1.7(−3.9 to 0.5) 2009– 2015 −4.1*(−5.2 to −3.0) −3.5*(−4.4 to −2.7)

Male 2000– 2003 −5.7*(−7.4 to −3.9) 2003– 2010 −1.9*(−2.5 to −1.3) 2010– 2015 −4.1*(−4.9 to −3.3) −3.4*(−3.9 to −2.9)

Female 2000– 2015 −3.9*(−4.2 to −3.6) — — — — −3.9*(−4.2 to −3.6)

Urban 2000– 2003 −6.2* (−8.4 to −4.0) 2003– 2009 −1.6*(−2.6 to −0.5) 2009– 2015 −4.2*(−5.0 to −3.4) −3.6*(−4.2 to −3.0)

Rural 2000– 2007 0.3(−0.7 to 1.4) 2007– 2015 −4.1*(−5.0 to −3.3) — — −2.1*(−2.7 to −1.5)

ASMRW

Both 2000– 2003 −7.3*(−9.2 to −5.4) 2003– 2010 −2.7*(−3.4 to −2.0) 2010– 2015 −4.5*(−5.4 to −3.6) −4.2*(−4.7 to −3.7)

Male 2000– 2003 −7.3*(−9.2 to −5.3) 2003– 2011 −2.5*(−3.0 to −1.9) 2011– 2015 −4.5*(−5.8 to −3.2) −4.0*(−4.5 to −3.5)

Female 2000– 2004 −6.9*(−9.0 to −4.7) 2004– 2010 −3.4*(−5.0 to −1.8) 2010– 2015 −5.6*(−7.1 to −4.0) −5.1*(−5.9 to −4.2)

Urban 2000– 2003 −8.0*(−9.7 to −6.3) 2003– 2009 −1.8*(−2.6 to −1.0) 2009– 2015 −4.6*(−5.2 to −4.0) −4.2*(−4.6 to −3.7)

Rural 2000– 2006 −0.6(−2.0 to 0.8) 2006– 2015 −4.0*(−4.7 to −3.2) — — −2.6*(−3.3 to −2.0)

Abbreviations: 95% CI, 95% confidence interval; AAPC, average annual percent change; APC, annual percent change; ASIRW, age- standardized incidence rate 
world; ASMRW, age- standardized mortality rate world; GEC, gastric and esophageal cancer.
*The APC and AAPC are significantly different from zero (p < 0.05).
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that the decrease was observed in all age groups, but 
the age group 40– 49 years in male and the age group 
50– 59  years in female decreased more significantly 
(Table S1 and S2). Urban incidence AAPC was −3.6% 
(−4.2% to −3.0%) (Z = −11.7, p < 0.05) and rural AAPC 
was −2.1% (−2.7%  to  −1.5%) (Z  =  −6.9, p  <  0.05). 
Mortality AAPCs in urban and rural were  −  4.2% 
(−4.6%  to  −3.7%) (Z  =  −18.0, p  <  0.05) and  −  2.6% 
(−3.3%  to  −2.0%) (Z  =  −8.1, p  <  0.05), respectively. 
The decline in urban areas was more significant than 
that in rural areas. The rate of urban showed a rapid- 
slow- rapid decline process while the rural rate showed 
a more obvious downward trend in the second period.

The incidence rate between 39 and 79 years old in-
creased significantly with age in both gender (Figure 2). 
However, these age groups showed significant decreasing 
trends between 2000 and 2015. The age groups of 40– 49 

and 50– 59 years had the most obvious downward trends. 
Compared with the incidence rates, mortality rates de-
creased more significantly in each age group. Similarly, 
the age groups of 40– 49 and 50– 59 years had significant 
downward trends than other age groups, both male and 
female.

3.2 | Predictions in 2020 and 2030

In 2020 and 2030, a total of 573,165 and 549,724 new 
cases of GEC have been estimated. The national crude 
incidence rates are 39.82/100,000 and 37.54/100,000, re-
spectively. The age- standardized incidence rate China 
(ASIRC) and ASIRW are 24.97/100,000 and 24.98/100,000 
in 2020, and 17.49/100,000 and 17.47/100,000 in 2030 
(Table 2).

F I G U R E  2  GEC rates of different 
birth cohorts by age groups in China. 
GEC, Gastric and esophageal cancer. (A) 
Both incidence; (B) Male incidence; (C) 
Female incidence; (D) Both mortality; (E) 
Male mortality; (F) Female mortality
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In 2020 and 2030, 404,011 and 394,577 deaths of 
GEC have been estimated. The crude mortality rates 
are 28.07/100,000 and 26.95/100,000, respectively. The 
age- standardized mortality rate China (ASMRC) and 
ASMRW are 17.48/100,000 and 17.41/100,000 in 2020 and 
11.84/100,000 and 11.82/100,000 in 2030.

In 2020, the age group of 65– 69 years has the largest 
number of incidence cases in males, while in 2025 and 
2030 it is the age group of 70– 74 and 65– 69  years. The 
number of cases in the age group 75– 79 years will increase 
with the time and reach the highest in 2030. However, 
the number of cases in the age group of 50– 54 years will 
decrease with the time and reach the lowest in 2030. In 
females, the age group of 65– 69 years has the largest num-
ber of cases in 2020, while in 2030 it will be the age group 
of 65– 69 and 75– 79 years.

In males, the age group of 65– 69  years has the larg-
est number of deaths in 2020, while in 2025 and 2030 the 
age group of 70– 74  years will have the largest number. 
In males, the number of deaths in the age group of 75– 
79 years will increase with time and reach the highest in 
2030. The lag of mortality peak is also observed in females. 
The maximum value of number of deaths will occur in 
the age group of 75– 79 years in 2025 and 2030 (Figure 3).

3.3 | Change between 2015 and 2030

Compared with 2015 and 2020, GEC ASIRW and ASMRW 
will further decrease in both gender in 2030. ASIRW will 
drop to 17.47/100,000, a 41.47% decrease compared to 
2015 (29.85/100,000). The number of new GEC cases will 

decrease by about 15.24% with changing incidence rates 
among which changing demographic and risk contrib-
ute 44.48% and −59.72%, respectively. ASMRW will drop 
to 11.82/100,000, a 44.43% decrease compared to 2015 
(21.27/100,000). The number of GEC deaths will decrease 
by about 17.62% with changing mortality rates among 
which changing demographic and risk contribute 47.18% 
and −64.80%, respectively.

In 2030, the ASIRW and ASMRW in males will drop 
to 25.69/100,000 and 17.62/100,000, and the ASIRW 
and ASMRW in females will drop to 9.25/100,000 and 
6.01/100,000. The overall change in female attribution is 
greater than that of males, including an increase in de-
mographic and a decrease in risk. Although the number 
of deaths among males are still twice that of females, 
the change in attribution is smaller than that of females 
(Table 3).

4  |  DISCUSSIONS

Our study provides evidence for China GEC trend analysis 
and forecasting burden in the next 15 years. We system-
atically analyzed the long- term trends of GEC incidence 
and mortality by age and gender and found that the rates 
in most age groups showed a downward trend. Compared 
with 2015, the number of new cases and deaths will de-
crease in the next decades in both sexes. However, after 
attribution analysis, it was found that demographic fac-
tors, including age structure and population size, led to an 
increase of 44.48% in the number of new cases and 47.18% 
in deaths. The results indicated that the main reason for 

T A B L E  2  Incidence and mortality of GEC in 2020 and 2030

Year Rate Sex
Cases 
(×104)

Crude rate 
(1/100000)

ASRC 
(1/100000)

ASRW 
(1/100000)

Cumulative rate 
0– 74 (%)

2020 Incidence Both 57.32 39.82 24.97 24.98 3.10

Male 40.72 55.15 36.05 36.31 4.65

Female 16.60 23.68 13.89 13.66 1.60

Mortality Both 40.40 28.07 17.48 17.41 2.00

Male 28.68 38.85 25.54 25.59 3.07

Female 11.72 16.72 9.42 9.23 0.96

2030 Incidence Both 54.97 37.54 17.49 17.47 2.20

Male 39.13 52.30 25.51 25.69 3.39

Female 15.84 22.12 9.47 9.25 1.05

Mortality Both 39.45 26.95 11.84 11.82 1.32

Male 28.03 37.47 17.54 17.62 2.12

Female 11.42 15.95 6.13 6.01 0.56

Abbreviations: ASRC, age- standardized rate China; ASRW, age- standardized rate world; GEC, gastric and esophageal cancer.
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F I G U R E  3  Age- specific incidence and mortality rates and cases of GEC in China, 2020, 2025, and 2030. GEC, Gastric and esophageal 
cancer. (A) Male incidence; (B) Female incidence; (C) Male mortality; (D) Female mortality
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the future significant impact on the GEC burden is the 
aging population.

The declining trends of different ages were differ-
ent. The results showed that the declining trends of the 
younger age group was more obvious than the older age 
group. After age- specific rate trend analysis, we found that 
the change of the age group of 40– 59 years was generally 
greater than that of over 60 groups. The decline was most 
obvious in men and women in the age group of 40– 49 and 
50– 59 years, respectively. Although trend analysis of stan-
dardized rates showed downward trends of GEC, the crude 
incidence and mortality rates remained stable. Attribution 
analysis revealed that the incidence will totally decrease 
by 15.24%, but the age structure and population size will 
increase cases by 37.95% and 6.53%, respectively. The com-
parison of the number of new cases by age in 2020, 2025, 
and 2030 showed that the peak of new cases gradually 
shifts to older age groups, while the number of cases in 
the lower age group is decreasing year by year, which was 
likely to lead to an increase in the average age of onset.

Melina uses data from 42 registries in 12 developed 
countries of Cancer Incidence in Five Continents to pre-
dict the esophageal squamous cell carcinoma (ESCC) 
trend by age- period- cohort models which is predicted 
to continue decreasing in most countries up to 2030.20 
However, the number of new esophageal adenocarci-
noma cases is expected to increase rapidly from 2005 to 
2030 in all studied countries. China's esophageal cancer 
is still dominated by ESCC, which accounts for 86.3%. In 
this way, we are consistent with the international forecast. 
Joliat21 also predicts Switzerland GEC trend until 2029. 
The incidence and mortality of esophageal cancer rose 
slightly but the rates of gastric cancer both decreased sig-
nificantly. After the European population standardization, 
the overall GEC also shows a downward trend. However, 
the downward trend in the Swiss rate is longer and larger.

Both age- period- cohort models and Joinpoint model 
are used to fit the trend of the rate. The advantage of age- 
period- cohort models is that they can simultaneously 
adjust the three factors of age, period, and cohort to pre-
dict the trend of disease. It is mainly used in descriptive 
epidemiology to analyze the trend of chronic disease and 
infectious diseases incidence and mortality. The Joinpoint 
model divides a long- term trend line into several segments 
and describes each segment. It predicts the rate of each 
age group, and the short- term results are more accurate. 
It does not have strict requirements on whether there is a 
trend in the data sequence itself, and is widely used in the 
trend analysis of cancer registration data.

Trends in this study were derived from 22 long- term 
monitoring sites. They were all located in the south of 
the Heihe- Tengchong Line (northeast- southwest), cov-
ering the main population areas in China, and the trend T
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change had certain reference value. GLOBOCAN 2020 
predicted 802,930 GEC new cases and 674,924 deaths in 
China in 2020.2 In contrast, the number of cases in this 
study was estimated to be 28.62% and 40.14% lower than 
GLOBOCAN 2020. The difference between the two re-
searches was that we used the data derived from 368 mon-
itoring sites in 2015,22 while GLOBOCAN 2020 used the 
data derived from 90 monitoring sites between 2008 and 
2012.2 China established the first batch of registries in 
high- incidence areas to monitor key cancers. These reg-
istry data were reported to IARC via NCCR and were se-
lected in Cancer Incidence in Five Continents at the same 
time. However, some registry data at these registries were 
higher than the whole country, and using these data tends 
to overestimate China's cancer burden. With the rapid in-
crease in the coverage of cancer registration in China, the 
availability of effective monitoring data is also increasing. 
Facing the rapidly changing burden of cancer, the moni-
toring data extracted by the NCCR now is timely and can 
better reflect the cancer burden. By comparison, the data 
we predicted was closer to the real situation in China.

Comprehensively inferring from the results, popula-
tion aging will be the main factor affecting the burden 
of GEC disease in the future. The continuous increase of 
the elderly population and the higher incidence of the el-
derly group will result in a large number of elderly GEC 
patients. Compared with the seventh census of China, the 
World Population Prospects 2019 overestimate the total 
population size. Among them, the age group of 0– 14 years 
and the age group of 15– 59 years are both overestimated, 
while the age group of 60+ years is underestimated. 
Therefore, there are fewer adolescents than expected, and 
the actual trend of aging is faster and more obvious, which 
may lead to an underestimation of the number of the age 
group of 60+ years cases in our results.

The reason for the average age of onset change may be 
related to the decline in the incidence of the age group 
of 40– 69 years and the increase in the elderly population. 
We also observed that age- specific incidence and mortal-
ity fluctuates more in the age group of 40– 69 years than in 
the other groups, partly because they are the target pop-
ulation for screening. This change from population will 
be the focus and difficulty of the control of GEC in the 
near future, which is both reflected in male and female. 
Although the incidence rate in 2020, 2025, and 2030 is 
decreasing year by year, the incidence change is limited. 
Thus, government intervention is still needed, especially 
for the senior age group.

GEC mainly occurs in backward rural areas and is re-
lated to smoking,23 alcohol drinking,24 and lack of nutri-
ents.25 Trends in the overall burden of GEC over time are 
thought to be related to the promotion of urbanization, 
economic development, lifestyle changes, and screening 

programs. We found that the time of significant decline 
in rural areas was slower than that in urban areas, which 
is more likely to be related to differences in economic de-
velopment. After quantifying the downward trends, most 
of the trends are divided into three segments which show 
a rapid- slow- rapid decline process. We speculate that it is 
because the changes in social development have the most 
obvious impact on the living environment and living hab-
its at the beginning.

According to reports, the ASIRW's AAPC of esoph-
ageal cancer in male and female are −3.9% (−5.1% to 
−2.6%) (p < 0.05) and − 5.8% (−6.3% to −5.3%) (p < 0.05) 
from 2000 to 2015. Male ASIRW's AAPC of gastric cancer 
is −3.1% (−3.4% to −2.7%) (p < 0.05) and female is −2.8% 
(−3.1% to −2.6%) (p < 0.05).7 Except for female in gastric 
cancer, the downward trend of the two cancers is basically 
the same, of which esophageal cancer is more significant. 
Based on the characteristics of the two organs,26– 28 we 
combined consideration of GEC trend burden changes to 
facilitate the actual work of cancer prevention and control. 
Endoscopy includes high- risk area screening and clinical 
opportunistic screening is still the most suitable method 
for GEC prevention in China at this time, except for ur-
banization, economic development, and other nonpublic 
health measures. Only about one- third to one- half of the 
22 cancer registries have started GEC screening, and the 
screening population is limited. In the overall data, there 
is no peak incidence which always shows up after screen-
ing. The cancer registration data is not detailed enough 
to determine whether the case comes from screening, fol-
low- up research is needed to further illustrate the relation-
ship between screening and GEC trend.

The advantage of this study is that we used the lat-
est 2015 cancer registration data as the baseline value, 
the estimates were closer to the real cancer burden in 
China, and the long- term monitoring trends were reli-
able. The drawback was that we could not obtain official 
population estimates in China. However, we choose the 
United Nation's estimates of population for prediction, 
the short- term deviations were limited and acceptable. 
In addition, no specific information about other risk 
factors has been collected in the attribution analysis, so 
currently only demographic and non- demographic fac-
tors can be explained.

5  |  CONCLUSIONS

Although GEC has a downward trend in China, the inci-
dence and mortality of GEC in China are at a high level 
compared with other countries or regions in the world. 
With the increasing aging of the population, the incidence 
of GEC will maintain a certain scale in the near future and 
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the new cases gradually gather to the older age group. China 
still needs to strengthen the prevention and control of GEC, 
such as expanding the scope of endoscopic screening and 
the target age of the population in the grim situation.
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