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Summary
What is already known about this topic?
Esophageal  cancer  (EC)  is  one  of  the  most  common
malignant tumors in China. The new cases and deaths
in China account for more than half of the world, and
the disease burden of esophageal cancer is serious.
What is added by this report?
From 1990 to 2019, the disease burden of EC in China
showed  a  decrease  overall;  it  first  increased  between
1990 and 2004, but then decreased between 2004 and
2019. The burden of EC in men was much higher than
that  in  women.  Age  was  an  important  factor  affecting
the  burden  of  EC,  with  disease  burden  rising  rapidly
after 40 years old.
What  are  the  implications  for  public  health
practices?
The  screening,  early  diagnosis,  and  treatment  for  EC
should continue to be strengthened in China. Middle-
aged  and  elderly  men  are  high-risk  groups  of  EC  and
should  be  a  key  population  for  EC  prevention  and
control.

 

Esophageal  cancer  (EC)  is  one  of  the  common
malignant  tumors  that  cause  death  and  disability
among Chinese people. According to the latest analysis
of  malignant  tumors  in  China,  EC  is  the  sixth  most
common cancer and the fourth leading cause of death
from cancer in China (1). The burden of EC in China
is  serious:  in 2019, there were 278,121 new cases  and
257,316 deaths by EC in China, accounting for more
than  half  of  the  number  of  cases  and  deaths  in  the
world  (2).  The  standardized  incidence  rate  (SIR)  and
standardized  mortality  rate  (SMR)  of  EC  in  China
were  13.90/100,000  and  13.15/100,000,  respectively,
which  were  far  higher  than  the  global  levels  of
6.51/100,000 and 6.11/100,000, respectively (2).  The
prognosis of EC is poor, and the five-year survival rate
was  only  30.3%  (3).  The  data  in  this  report  were
obtained  from  the  latest  estimates  of  the  Global
Burden of Disease Study 2019 (GBD 2019) (2), which

were used to analyze the burden of EC in China from
1990−2019. The results  of  this  study showed that  the
burden  of  EC  in  men  was  much  higher  than  that  in
women from 1990−2019. Age was an important factor
affecting  the  burden  of  EC,  with  the  disease  burden
rising  rapidly  after  40  years  old.  The  screening,  early
diagnosis,  and  treatment  for  high-risk  groups  of  EC
should continue to be strengthened in China.

The  data  in  this  report  were  extracted  from  the
GBD  2019  (2).  Related  indicators  of  incidence,
mortality, and disability-adjusted life years (DALYs) in
1990, 2004, and 2019 were used to evaluate the trend
of  the  burden  of  EC  in  China.  DALYs  refer  to  all
healthy  life  years  lost  from  illness  to  death.  DALYs
include  the  years  of  life  lost  (YLLs)  caused  by
premature  death  and  the  years  lived  with  disability
(YLDs)  caused  by  disability  due  to  disease.  The
incidence, mortality, and DALYs of EC in China from
1990 to 2019 were described by gender. The burden of
EC of different age groups in 2019 was analyzed in the
5-year-old group distance. This study aimed to update
and  present  the  incidence  and  deaths  of  EC  and
provide the basis for the prevention and control of EC.

From  1990  to  2019,  the  number  of  cases  of  EC
increased  from  173,687  to  278,121,  an  increase  of
60.13%;  the  crude  incidence  rate  increased  from
14.67/100,000  to  19.55/100,000,  an  increase  of
33.27%. In 2019, the SIR of EC was 13.90/100,000, a
33.71%  decrease  compared  to  the  SIR  of  1990
(Table 1).  Similarly,  from  1990  to  2019,  the  number
of  deaths  caused  by  EC  increased  from  176,602  to
257,316,  an  increase  of  45.70%;  the  crude  mortality
rate  increased  from 14.92/100,000  to  18.09/100,000,
an increase  of  21.25%.  In  2019,  the  SMR of  EC was
13.15/100,000, a decrease of 40.44% compared to the
SMR of 1990 (Table 1). The overall DALYs of EC in
China from 1990 to 2019 increased from 4,494,070 to
5,759,997  person  years,  an  increase  of  28.17%;  the
crude  DALYs  rate  increased  from  379.67/100,000  to
404.96/100,000,  an  increase  of  6.66%.  In  2019,  the
standardized  DALYs  rate  of  EC  was  277.50/100,000,
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which was 45.26% lower than the DALYs rate in 1990
(Table 1).  DALYs  of  EC were  mainly  caused  by  early
death of YLLs, and the proportion of YLLs in DALYs
was about 99% (Table 1).

From 1990 to 2019, the crude incidence rate, crude
mortality rate,  and crude DALYs rate of EC in China
showed  an  overall  increasing  trend.  The  rates  first
increased, reaching a peak in 2004 but then decreased
in the years  following (Figure 1).  The SIR, SMR, and
standardized  DALYs  rate  also  showed  an  increase  at
first  followed  by  a  decline,  but  the  decline  was  faster,
and  the  overall  trend  was  declining  compared  to  the
crude  rate  (Figure 1).  From  1990  to  2019,  the
incidence,  mortality,  and  DALYs  rate  of  EC  in  men
were  much  higher  than  those  in  women.  The  SIR  of
EC  in  men  was  about  2–3  times  that  of  women
(Figure 1).  From  1990  to  2019,  the  crude  incidence
rate, crude mortality rate, and crude DALYs rate of EC
in  men  increased  by  51.64%,  42.16%,  and  24.42%,
respectively, and those in women decreased by 0.89%,
17.73%,  and  31.55%,  respectively.  From  1990  to
2019, the SIR, SMR, and standardized DALYs rate of
EC  in  men  decreased  by  23.55%,  28.96%,  and
35.15%,  respectively,  and  those  in  women  decreased
by  51.00%,  59.70%,  and  65.20%,  respectively.  All
these  indicators  of  the  burden  of  EC  decreased
significantly  in  women  than  in  men  (Figure 1  &
Table 1).

The age distributions of EC incidence rate, mortality
rate, and DALYs rate were similar. The incidence rate,
mortality  rate,  and  DALYs  rate  among  people  under
20  years  old  were  all  0.  Those  indicators  in  people
under  40  years  old  were  at  a  relatively  low  level  but
rose  after  the  age  of  40.  The  incidence  rate  and
mortality rate of EC increased monotonously with the
increase  of  age  groups  and  reached  the  highest  in  the
age  group over  85  years  old.  The  highest  DALYs  rate
was found in 75–79 year-old population. Among these,
the  incidence,  mortality,  and  DALYs  rate  of  all  age
groups in men were much higher than those in women
(Figure 2). 

DISCUSSION

The  results  of  this  study  showed  that  the  crude
incidence rate, crude mortality rate, and crude DALYs
rate  of  EC  in  China  increased  overall  from  1990  to
2019, which indicated that the burden of EC in China
was  still  heavy.  Different  from the  increasing trend of
crude  rate,  the  SIR,  SMR,  and  standardized  DALYs
rate  showed  an  overall  decreasing  trend,  which  is

consistent with the previous research results reported in
China  (4).  This  phenomenon is  related  to  the  change
in population structure caused by aging.

The  burden  of  EC  first  increased  and  then
decreased.  The  “Outline  of  China  Cancer  Prevention
and  Control  Program  (2004−2010)”  issued  by  the
Ministry  of  Health  is  a  programmatic  document  on
cancer prevention and treatment (5), which has played
an important role in promoting cancer prevention and
treatment in China. In 2005, China carried out cancer
screening and early diagnosis and treatment (including
esophageal,  stomach,  liver,  nasopharyngeal,  female
breast,  and cervical  cancers)  in  rural  high-risk  areas  in
the  form  of  central  fiscal  transfer  payments  (3,6).
Screening  has  found  a  considerable  number  of
precancerous  lesions  and  esophageal  cancer  patients,
urged  them  to  seek  medical  treatment  as  early  as
possible and inhibited the progression of the disease to
advanced  esophageal  cancer,  and  also  reduced  the
death of EC. Thereby the incidence and mortality rate
of EC decreased. This may be an important reason for
the decrease in the burden of EC after 2004. It shows
that  screening  and  early  diagnosis  of  esophageal  EC
have  achieved  certain  preventive  effects  (7).  YLLs
account for about 99% of  DALYs, indicating that the
life  loss  caused  by  early  death  of  esophageal  cancer  is
still  at  a  high  level.  China  should  continue  to
strengthen early screening for EC.

From  1990  to  2019,  the  incidence,  mortality,  and
DALYs  rate  of  EC  in  men  were  much  higher  than
those  in  women,  and  the  crude  incidence  rate,  crude
death  rate,  and  crude  DALYs  rate  of  men  increased,
while  those  of  women  decreased.  This  may  be  closely
related to the drinking and smoking habits of the male
population  (8),  so  the  male  population  should  be  the
key  intervention  group.  Women’s  burden  of  EC
decreased  more  than  men’s,  which  may  be  related  to
women’s  high  fruit  intake  (9),  low  drinking  and
smoking  rates  and  other  habits  (8).  The  estrogen  in
women can also affect the disease as it has been shown
to have a preventive and therapeutic effect (10).

The  results  of  the  analysis  of  EC  burden  among
different age groups in China in 2019 showed that the
incidence, mortality, and DALYs rate of EC in people
under  40  years  old  were  at  a  relatively  low  level,  but
rose rapidly after the age of 40. Age was an important
factor  influencing  the  burden  of  EC,  and  it  increased
with age.  In all  age groups,  the burden of  EC in men
was  significantly  higher  than  that  in  women.  It  is
suggested  that  middle-aged  and  elderly  men  are  high-
risk  populations  for  EC  and  should  be  regarded  as  a
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key  population  for  EC  prevention  and  control  and
regular screening measures should be taken.

After  analysis,  we  observed  the  EC  data  collected
from GBD 2019 were close to reports on EC incidence
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FIGURE 1. The incidence, mortality, and DALYs rate of esophageal cancer from 1990 to 2019 in China. (A) The incidence of
esophageal cancer from 1990 to 2019 in China; (B) The mortality of esophageal cancer from 1990 to 2019 in China; (C) The
DALYs rate of esophageal cancer from 1990 to 2019 in China.
Abbreviation: SIR=standardized incidence rate; SMR=standardized mortality rate; DALYs=disability adjusted of life years.
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and mortality data in Chinese cancer registration areas
as  the  ratio  of  incidence  was  between  0.88  and  1.24
and the ratio  of  mortality  was  between 1.12 and 1.52
(11–12).  The  two  different  sources  provided
comparable data.

This  study  still  has  certain  limitations.  First,  EC
includes  two  main  histological  subtypes:

adenocarcinoma  (AC)  and  squamous  cell  carcinoma
(SCC)  (13),  which  were  not  classified  in  the  analysis.
Second, this study did not differentiate between urban
and rural areas and different regions in detail.

In  summary,  the  SIR  and  SMR  of  EC  in  China
from 1990 to  2019 showed decreases,  but  the  burden
of  EC in China was  still  severe  due to the large aging
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FIGURE 2. The incidence,  mortality,  and DALYs rate  of  esophageal  cancer  among different  age groups  in  2019.  (A)  The
incidence  of  esophageal  cancer  among  different  age  groups  in  2019;  (B)  The  mortality  of  esophageal  cancer  among
different age groups in 2019; (C) The DALYs rate of esophageal cancer among different age groups in 2019.
Abbreviation: DALYs=disability adjusted of life years.
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population.  EC  is  a  great  hazard  to  the  health  of  the
population, especially in men over 40 years of age. It is
necessary  to  increase  the  detection  rate  and  early
diagnosis  and  treatment  for  high-risk  groups  of  EC,
which  is  the  basis  for  greatly  reducing  the  incidence
and mortality. 
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