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Incidence and mortality rate of esophageal cancer has decreased
during past 40 years in Hebei Province, China
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Background: Hebei province is located in North of China with of approximately 6% of whole national
population. It is known as a high-risk area for esophageal cancer in China and worldwide. The aim of our
study was to estimate the esophageal cancer burden and trend in Hebei Province.

Methods: Eight cancer registries in Hebei Province submitted cancer registry data to the Hebei Provincial
Cancer Registry Center. All data were qualified and compiled for cancer statistics in 2011. The pooled
data were stratified by gender and age group (0, 1-4, 5-9, 10-14...80+). Incidence and mortality rates were
age-standardized to World Segi’s population standard and expressed per 100,000 persons. In addition,
proportions and cumulative incidence/mortality rates for esophageal cancer were calculated. Esophageal
cancer mortality data during the periods 1973-1975, 1990-1992, and 2004-2005 were extracted from the
national death surveys. Mortality and incidence rate data from Cixian and Shexian were obtained from
population-based cancer registries in each county.

Results: The estimated number of newly diagnosed esophageal cancer cases and deaths in 2011 in
Hebei Province was 24,318 and 18,226, respectively. The crude incidence rate of esophageal cancer was
33.37/100,000 (males, 42.18/100,000 and females, 24.31/100,000). The age-standardized rate by world
standard population (ASRW) was 28.09/100,000, ranking third among all cancers. The esophageal cancer
mortality rate was 25.01/100,000 (males, 31.40/100,000 and females, 18.45/100,000), ranking third in
deaths among all cancers. The mortality rates of esophageal cancer displayed a significant decreasing trend
in Hebei Province from 1973-1975 (ASRW =48.69/100,000) to 2004-2005 (ASRW =28.02/100,000), with
a decreased rate of 42.45%. In Cixian, the incidence of esophageal cancer decreased from 250.76/100,000
to 106.74/100,000 in males and from 153.86/100,000 to 75.41/100,000 in females, with annual percentage
changes (APC) of 2.13 and 2.16, while the mortality rates declined with an APC of 2.46 for males and 3.10
for females from 1988 to 2011. In Shexian, the incidence rate decreased from 116.90/100,000 to 74.12/100,000
in males and from 46.98/100,000 to 40.64/100,000 in females, while the mortality rates declined, with an
APC of 4.89 in males from 2003 to 2011.

Conclusions: Although the incidence and mortality rates of esophageal cancer remain high, an obvious
decreasing trend has been observed in Hebei Province, as well as in high-risk regions, such as Cixian and

Shexian, over the past 40 years.
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Introduction

Esophageal cancer is a common cancer, with a 5-year
relative survival rate of approximately 20.0% (1).
According to GLOBOCAN, the estimated incidence rate
of esophageal cancer in China was 12.6/100,000 in 2012,
which was approximately twice as high as the worldwide
average (5.9/100,000) (2). Hebei province is located
in North of China with of approximately 6% of whole
national population. It is one of the high-risk areas for
esophageal cancer in China. In particular, the incidence and
mortality rates in two counties of Hebei Province, Cixian
and Shexian, are among the highest in the world (3,4). The
earliest population-based registry was established in 1974
in Cixian. Shexian had its own population-based registry
in 2000, and another six population-based cancer registries
have been established since 2010. In total, the eight
cancer registries covered a population of 4,573,293, which
represented approximately 6.37% of the entire population
in Hebei Province in 2011 (5,6). Moreover, Hebei Province
participated in three national death surveys conducted
during the periods 1973-1975 (7), 1990-1992 (8,9), and
2004-2005 (10).

To provide basic information on preventing and
controlling esophageal cancer, we reported the burden
of esophageal cancer in Hebei Province in 2011, and we
examined trends in the mortality rates of esophageal cancer
from 1973-1975 to 2004-2005. Additionally, we examined
the trend in the incidence and mortality rates of esophageal
cancer for two high-risk areas: Cixian (1988-2011) and
Shexian (2003-2011).

Materials and methods
Data source

Cancer registry data

The Cixian cancer registration was established in 1974. The
incidence and mortality rate data were published in Cancer
Incidence in Five Continents (CISVIII and CI5X) (11,12).
The Shexian cancer registry was established in 2000, and
the data were published in the Chinese Cancer Registry
Annual Report (2008-2013). We extracted incidence and
mortality data on esophageal cancer from 1988 to 2011
in Cixian and from 2003 to 2011 in Shexian. After 2010,
eight cancer registries have been established in Hebei
Province. Hebei Provincial Cancer Registry Center is
responsible for compiling cancer data collection, evaluations
and publications from local population-based cancer
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registries. The cancer information was reported to the
cancer registries by local hospitals and community health
centers, including the Basic Medical Insurances for Urban
Residents and the New-Rural Cooperative Medical System.
The Vital Statistical Database was linked to the cancer
incidence database to identify cases with death certificates
only (DCO) and follow-ups. By June 1, 2014, eight cancer
registries submitted 2011 data to Hebei Provincial Cancer
Registry Center. All cancer cases were classified according
to the International Classification of Diseases for Oncology,
3rd edition (ICD-0-3), and the International Statistical
Classification of Diseases and Related Health Problems
10th Revision (ICD-10). Invasive cases of esophageal cancer
(ICD10: C15) were extracted and analyzed from the overall
cancer database.

Quality control

According to “Guideline of Chinese Cancer Registration”,
we checked the data quality using the inclusion criteria
from “Cancer Incidence in Five Continents Volume X” (12),
which was required by the International Agency for
Cancer Registry (IACR) and the International Agency for
Research on Cancer (IARC) (13). To check and evaluate
the data, we used software, such as MS-Excel, SAS, and
TARC Tools, which were issued by the International Agency
for Research on Cancer/the International Association of
Cancer Registries (IARC/IACR). The data were included
in the present analysis if they met the following criteria:
the morphological verification (MV %) was higher than
66%, the percentage of cancer cases identified with death
certification only (DCO%) was less than 15%, and the
mortality to incidence ratio (M/I) was between 0.6 and 0.8.

National retrospective survey of mortality

In the mid-1970s, a nationwide retrospective survey of the
causes of mortality from 56 diseases (with a special emphasis
on cancer), which was organized by the National Office
for Cancer Prevention and Control, was conducted in 29
provinces, including Hebei Province. This survey covered
all 153 cities and counties in Hebei Province. For the
first time, it provided the national profiles and patterns of
cancer mortality, as well as the total mortality rate in Hebei
Province (7).

A national retrospective sampling survey of cancer
mortality from 1990 to 1992 was organized by the National
Office for Cancer Prevention and Control, the Ministry
of Public Health, China. This survey employed a stratified

sampling method, and covered approximately 10% of the
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Table 1 Esophageal cancer incidence and mortality in Hebei province, 2011

Rates Sex Crude rate (1/10°) Ratio (%) ASRW (1/10°) CR 0-74 (%)
Incidence Both sexes 33.37 13.54 28.09 3.41
Male 42.18 15.94 37.38 4.52
Female 24.31 10.67 19.53 2.36
Mortality Both sexes 25.01 15.30 21.99 2.42
Male 31.40 15.98 29.71 3.16
Female 18.45 14.25 15.35 1.72

ASRW, age-standardized rate by world standard population; CR, cumulative rate.

population in China. A total of 21 cities and counties from
Hebei Province were enrolled as sampling areas (8,9).

A national retrospective stratified sampling survey of all
causes of death for the period 2004-2005 was organized by
the Ministry of Public Health of China and the Ministry
of Science and Technology of China. The survey was
performed in 31 provinces/municipalities/autonomous
regions, including Hebei Province in 2006 (10). A total
of 18 cities and counties were selected as sampling areas,
with a total population of 13,791,868 (20.15% of the total
population of Hebei Province).

Statistical analysis

Incidence and mortality rates were calculated by gender
and age groups. The numbers of new cases and deaths were
estimated using the 5-year age-specific cancer incidence/
mortality rates and the corresponding populations. The
World Segi’s populations were used for the age-standardized
rates. The cumulative risk of developing or dying from
cancer before 75 years of age was calculated and presented
as a percentage. SAS software was used to calculate the
incidence and mortality rates. Long-term trends in age-
standardized rates of esophageal cancer in Cixian and
Shexian were analyzed using Joinpoint regression model (14).
Joinpoint regression software (version 4.0.4) developed by
the US National Cancer Institute was used.

Results
Quality evaluation

The coverage population of all eight cancer registries was
4,573,293. The M/I of esophageal cancer in all cancer
registry areas was 0.75 (0.74 in males and 0.76 in females).
The MV% was 75.5% (75.3% in males and 75.9% in
females). The percentage of cancer cases identified with
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DCO% was 1.5% (1.3% in males and 1.8% females).

A total of 84.7%, 93.5%, and 95.8% of esophageal cancer
cases were diagnosed by the county hospital level or above
in the surveys dated 1973-1975, 1990-1992, and 2004-2005,
respectively. Fewer than 2.5% of esophageal cancer cases
did not have clinical diagnosis materials, and over 94.6% of
the causes of death were confirmed by clinical diagnoses or
other advanced technologies in all three mortality surveys.

Overall incidence and mortality rate in Hebei Province in
2011

In 2011, there were approximately 24,318 esophageal cancer
cases in Hebei Province, accounting for 13.54% of all
cancer cases. The crude incidence rate of esophageal cancer
in the registry areas was 33.37/100,000 (42.18/100,000
for males and 24.31/100,000 for females). The ASRW
was 28.09/100,000, which was 1.8 times and 4.8 times
higher compared with the level of China and the world,
respectively. ASRW was 37.38/100,000 and 19.53/100,000
for males and females, respectively (Table 1).

In 2011, 18,226 esophageal cancer deaths were
estimated in Hebei Province, and the crude mortality rate
was 25.01/100,000. It was 31.40/100,000 in males and
18.45/100,000 in females. The ASRW was 21.99/100,000,
which was 2.0 and 4.4 times higher relative to the average
level of China and the world. The ASRW of males was
29.71/100,000 and that of females was 15.35/100,000 (Zxble I).

The mortality trend of esophageal cancer in Hebei Province

The mortality rate of esophageal cancer displayed a
significant decreasing trend in Hebei Province from 1973-
1975 to 2004-2005. In 1973-1975, the crude mortality
rate of esophageal cancer was 30.85/100,000 (males 41.63,
females 19.60), and it declined to 21.86/100,000 with 28.89
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Table 2 The mortality of esophageal cancer in Hebei province from 1970s to 2005
1973-1975 1990-1992 2004-2005

Index Total Male Female Total Male Female Total Male Female
CMR 30.85 41.63 19.60 28.04 36.39 19.25 21.86 28.89 14.43
ASRW 48.69 67.54 30.40 47.35 65.34 31.02 28.02 38.81 17.89
PMR 31.32 35.76 24.57 24.33 25.37 22.49 16.37 17.43 14.48
Rank 1 1 1 1 1 1 3 3 3

CMR, crude mortality rates; ASRW, age-standardized rate by world standard population; PMR, proportional mortality ratio (which

is esophageal cancer mortality to overall cancer mortality ratio).
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Figure 1 The mortality rate of esophageal cancer in Hebei
province from the 1970s to 2005. CMR, crude mortality rates;
ASRW, age-standardized rate by world standard population; PMR,

proportional mortality ratio.

and 14.43 per 100,000 for males and females in 2004-2005.
For the 1973-1975 period, the ASRW of esophageal cancer
was 48.69/100,000 (male 67.54, female 30.40), accounting
for 31.32% of cancer deaths, ranking in first place. For
1990-1992, the ASRW was 47.35/100,000 (male 65.34,
female 31.02), accounting for 24.33% and ranking first
all cancer deaths. The ASRW of esophageal cancer was
28.02/100,000 (male 38.81, female 17.89), with 16.37%
and ranking third among total cancer deaths in 2004-2005,
and the mortality rate decreased by 42.5% compared with
1973-1975. The age-adjusted mortality rate was descending
as a whole and an equal trend was observed for males and
females during the study period (1able 2, Figure I).

Age specific mortality of esopbageal cancer in Hebei
Province from 1973-1975 to 2004-2005

The age-specific mortality rate was low before 40 years of
age and began to increase thereafter; for male, the mortality
rates peaked in the 70-year-old age group which was 469.90
per 100,000 in 1990-1992, while they peaked at the 80+
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age group (430.38 and 336.96 per 100,000 in 1974-1976
and 2004-2005). For females, as well as the male, the top
of mortality rate of esophageal cancer appeared in the 80+
age group, except in 1990-1992, during which the top of
mortality rate was observed in the 70-year age group (Table 3).

The age-specific mortality trends of 1973-1975 and 1990-
1992 were similar, while the trend of 2004-2005 was similar
to both of them, but the mortality was much lower. There
was a significant decrease in the mortality trend in all age
groups, especially among middle-aged people between 40 to
65 years old, who showed a nearly 50% decreased rate; the
greatest decreases were observed in the 40-age group with
63.5% and 73.1% decreases for males and females. There
was a slight decreasing trend in other age groups in 2004-
2005 compared with 1973-1975 (Table 3, Figure 2).

Trends of incidence rates of esopbageal cancer in the
bigh-risk regions of Cixian (1988-2011) and Shexian
(2003-2011) in Hebei Province

The incidence rate of esophageal cancer has noticeably
decreased in the high-risk region of Cixian in Hebei Province
(Table 4, Figure 3). In 1988, the age-adjusted esophageal
cancer incidence rate of males in Cixian was 250.76/100,000;
it declined to 106.74/100,000 in 2011, representing a
decrease of 57.4%. For females, the age-adjusted incidence
rate was 153.86/100,000 in 1988, and it declined to
75.41/100,000 in 2011, revealing a decreased rate of 51.0%.
There was a decreasing trend for the age-adjusted incidence
rate of esophageal cancer in Cixian during the period 1988-
2011, with annual percentage change (APC) of 2.13 and 2.16
in males and females, respectively.

We can also see a similar trend in Shexian (Table 5,
Figure 3). For males, the incidence rate declined from
116.90/100,000 to 74.12/100,000 during 2003 to 2011,
and for females, the rate declined from 46.98/100,000 to
40.64/100,000; thus, the decrease in rates were 36.6% and
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Table 3 Age-specific esophageal cancer mortality rates in Hebei Province from 1973-1975 to 2004-2005

He et al. Incidence and mortality rate of esophageal cancer has decreased in Hebei Province

1973-1975 1990-1992 2004-2005
Age group
Male Female Male Female Male Female
0- 0.00 0.00 0.00 0.00 0.00 0.00
5- 0.00 0.00 0.00 0.00 0.00 0.00
10- 0.01 0.01 0.00 0.00 0.00 0.00
15- 0.06 0.00 0.11 0.00 0.15 0.00
20- 0.29 0.09 0.20 0.00 0.00 0.00
25- 0.46 0.38 0.64 0.45 0.79 0.00
30- 1.67 0.78 1.42 0.76 0.47 0.49
35- 4.86 2.85 4.78 2.32 1.78 0.82
40- 16.75 8.24 12.85 8.03 6.12 2.22
45- 36.05 17.23 35.03 16.87 15.64 6.59
50- 79.28 36.45 54.85 30.74 35.84 16.04
55- 141.32 59.79 107.49 50.45 68.81 35.57
60- 236.78 95.50 212.33 95.45 107.75 49.06
65- 316.98 131.50 314.83 155.68 159.81 76.35
70- 418.61 182.73 469.90 223.29 275.56 114.57
75- 428.72 199.82 456.41 212.09 291.56 143.89
80+ 430.38 243.05 439.18 202.84 336.96 149.82
500 |
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Figure 2 Age-specific mortality rate of esophageal cancer for male in Hebei province from the 1970s to 2005.

13.5%, respectively, with APC of 3.74 and 3.21, but showed
no statically significant difference.

Trends of mortality rates of esopbageal cancer in bigh-risk
regions of Cixian (1988-2011) and Shexian (2003-2011)
in Hebei Province

The mortality rate of esophageal cancer has decreased in
the high risk region of Cixian in Hebei Province as the
incidence rate showed (Figure 4). In 1988, the age-adjusted

© Chinese Journal of Cancer Research. All rights reserved.

esophageal cancer mortality rate of males in Cixian was
252.50/100,000;5 it declined to 103.07/100,000 in 2011,
representing a decrease of 58.5%. For females, the age-
adjusted mortality rate was 126.74/100,000 in 1988, and it
declined to 53.52/100,000 in 2011, revealing a decrease of
57.8%. A significant decreasing trend in the age-adjusted
mortality rate of esophageal cancer was found in Cixian
during the period 1988-2011, with APC of 2.46 and 3.10
for males and females, respectively.

The mortality rate of esophageal cancer in Shexian
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Table 4 Incidence and mortality rates of esophageal cancer in Cixian, 1988-2011

567

Male

vear Population Cases CIR ASR Population Cases CIR ASR

1988 262,726 404 153.77 250.76 260,173 267 102.62 153.86
1989 272,643 401 147.08 237.16 264,539 251 94.88 131.13
1990 289,391 443 153.08 248.10 285,840 307 107.40 151.55
1991 294,993 446 151.19 260.53 285,437 289 101.25 139.36
1992 299,306 430 143.67 240.72 287,546 287 99.81 139.60
1993 299,498 457 152.59 209.20 296,060 313 105.72 123.02
1994 303,761 408 134.32 183.23 295,104 291 98.61 114.85
1995 302,782 392 129.47 176.93 294,867 333 112.93 133.34
1996 302,537 416 137.50 186.58 298,595 340 113.87 134.74
1997 306,383 374 122.07 171.91 298,596 259 86.74 101.02
1998 312,566 405 129.57 172.44 298,694 310 103.79 119.98
1999 316,262 370 116.99 152.80 300,200 284 94.60 107.66
2000 316,876 379 119.61 159.14 308,271 281 91.15 105.10
2001 322,513 390 120.93 160.73 313,500 262 83.57 93.94
2002 325,048 445 136.90 169.48 312,199 286 91.61 98.60
2003 308,509 454 147.16 201.19 294,129 254 86.36 102.86
2004 309,550 444 143.43 195.64 294,470 267 90.67 104.48
2005 308,963 430 139.18 197.94 299,143 298 99.62 119.64
2006 314,372 409 130.10 180.68 300,612 296 98.47 112.94
2007 317,671 445 140.08 189.60 306,413 272 88.77 102.97
2008 320,489 407 126.99 179.47 308,873 283 91.62 108.20
2009 322,621 407 126.15 176.87 311,712 281 90.15 108.75
2010 320,857 358 111.58 124.15 315,635 247 78.25 70.86

2011 322,290 318 98.67 106.74 317,046 267 84.21 75.41

APC -2.13* -2.16*

CIR, crude incidence rates; ASR, age-standardized rates; APC, annual percentage changes; *, P<0.05.
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Figure 3 Incidence rates of esophageal cancer in Cixian (1988-2011) and Shexian (2003-2011).
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Table 5 Incidence rates of esophageal cancer in Shexian, 2003-2011

Male Female

vear Population Cases CIR ASR Population Cases CIR ASR

2003 200,177 199 99.41 116.90 185,074 78 42.15 46.98
2004 200,754 170 84.68 94.94 185,579 94 50.65 60.61

2005 201,858 198 98.09 118.30 186,385 88 47.21 52.20
2006 202,503 175 86.42 96.42 187,186 110 58.77 64.32
2007 203,472 143 70.28 86.46 187,923 95 50.55 52.22
2008 204,175 179 87.67 100.62 188,893 94 49.76 47.18
2009 205,168 221 107.72 111.99 189,776 107 56.38 53.60
2010 206,895 165 79.75 83.24 191,150 83 43.42 41.74
2011 192,509 157 81.55 7412 179,967 82 45.56 40.64
APC -3.74* -3.21*

CIR, crude incidence rates; ASR, age-standardized rates; APC, annual percentage changes; *, P<0.05.
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Figure 4 Mortality rates of esophageal cancer in Cixian (1988-2011) and Shexian (2003-2011).

also presented a decreasing trend (Figure 4). For males,
the mortality rate declined from 112.6/100,000 to
62.91/100,000 during 2003-2011 with a 44.1% decreased
rate and with APC of 4.89. For females, the mortality rate
went from 47.33/100,000 to 41.46/100,000, revealing a
decrease of 12.4% and with APC of 1.65, but showed no
statically significant difference.

Discussion

Esophageal cancer is one of the most common cancers in the
world. With an estimated 456,000 new cases and 400,000
deaths, esophageal cancer was the eighth most common
cancer and the sixth leading cause of cancer deaths worldwide
in 2012 (2). Although the incidence and mortality rates have
been stable or have declined slightly (15), esophageal cancer
remains an important public health burden worldwide.

© Chinese Journal of Cancer Research. All rights reserved.

The incidence of esophageal cancer varies widely across
regions, ranging from 3 per 100,000 in low incidence areas
to over 100 per 100,000 in high incidence regions. There
are approximately 223,000 new cases and 197,200 deaths
in China, accounting for 52.8% of incidence and 49.3%
of mortality in the whole world. Hebei Province has high
incidence regions of esophageal cancer. In particular, Cixian
and Shexian have some of the highest rates of esophageal
cancer. The ASRW was 28.09/100,000 in Hebei Province
in 2011, which was 1.8 and 4.8 times higher compared with
the overall rates in China and worldwide. The most recent
cancer statistics on esophageal cancer might provide basic
information for esophageal cancer prevention and control.
The data showed that Hebei Province still suffers a great
disease burden from esophageal cancer.

Esophageal cancer is a multifactorial disease, with a
complex interaction between genetic and environmental
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factors. However, the exact mechanism underlying
esophageal cancer is still unclear. The risk factors of
esophageal cancer differ in different countries and regions.
In developing countries, nitrosamine, lack of nutrition,
unhealthy lifestyles and smoking are the main risk factors.
Nitrosamine is a potent carcinogen, and its precursors
(nitrate, nitrite-nitrogen and secondary ammonia) are widely
present in air, water and food in high-risk areas. Liang
et al. found that the level of nitrate, nitrite nitrogen and
ammonia in high-risk areas exceeded the national standards
for drinking water, which were 7 times higher than in low-
risk regions (16). The residents of high-risk areas often
eat pickled food, which could convert nitrates to nitrites
and induce synthesis of N-nitrosamines. Islami F ez 4.
showed a significant association between consuming pickled
vegetables and esophageal cancer risk, with an OR of 2.08
(95% CI, 1.66-2.60) (17). Several studies have suggested
that the intake of fruits and vegetables was associated
with the decreased risk of esophageal cancer (18,19). The
consumption of vegetables and fruits was much lower in
high-risk areas, and the esophageal cancer burden may
contribute to it. In addition, local traditional dietary habits,
such as drinking hot soup and eating with squatting posture,
may be associated with an increased risk of esophageal
cancer. Lin J et al. reported that regular consumption of hot
food was a risk factor for esophageal cancer (OR, 4.13; 95%
CI: 2.13-8.0 5) (20). In a study addressing the attributable
causes of esophageal cancer incidence and mortality in
China, smoking tobacco, drinking alcohol, and a low
intake of fruits and vegetables accounted for 46% of the
esophageal cancer mortality and incidence rates in 2005 (21).

China’s mortality rates have decreased somewhat over
the past three decades due to improvements in socio-
economic status and lifestyles. According to data from The
Third National Causes of Death Sampling Survey (2004-
2005), the mortality rate has declined by 33.6% and 41.6%
compared with the second survey in 1990-1992 and the first
survey in 1973-1975, respectively (22,23). The mortality
rate of esophageal cancer in Hebei Province also showed
a significant decreasing trend. The mortality rate of 2004-
2005 decreased by 40.82% and 42.45% compared with
1990-1992 and 1973-1975. The ASRW of esophageal
cancer in Hebei Province in 1973-1975 and 1990-1992 both
ranked first among all cancers, and it declined to the third
place in 2004-2005. In addition, the proportional mortality
ratio of esophageal cancer among all cancers declined from
1973-1975 (31.3%), 1990-1992 (24.3%) and 2004-2005
(16.4%). Furthermore, there was a significant decrease trend
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in middle-aged people between 40 and 65 years old from
1973-1975 and 2004-2005, with a nearly 50% decrease,
particularly in the 40-year-old group, with 63.5% and
73.1% decreases for males and females, respectively. Thus,
the median age of esophageal cancer death increased during
this period. The same decreasing trend in the mortality rate
of esophageal cancer was observed in Cixian (1988-2011),
with APC of 2.5 and 3.1 for males and females, respectively,
while in Shexian (2003-2011), there were APC of 4.89
for males and 1.65 for females, respectively. For mortality
trends, the incidence of Cixian and Shexian also showed a
decreasing trend during our study period (24).

The first death-cause survey in 1973-1975 showed
the distribution of mortality of esophageal cancer had
remarkable geographic variations and, thus, identified
many high-risk areas, such as Cixian and Shexian. Since
then, esophageal cancer prevention and control fields have
been established in both counties. Experts specializing in
epidemiology, clinical and basic research worked together to
perform various intervention studies to control cancer rates.
The reasons for the decreasing mortality from esophageal
cancer were not well understood, potentially for the
following reasons: for nearly 40 years, a great deal of cancer
control work has been performed in these areas to control
the risk factors, including (I) improving the quality of the
drinking water by decreasing the pollution of nitrosamine;
(II) administering the storage of agricultural products and
advocating that people expose grain and drinking water to
the sunshine; (III) avoiding food contaminated by mold;
(IV) eating more vegetables and fruits; (V) modifying
unfavorable lifestyles; and (VI) providing health education,
including essential knowledge of cancer prevention and
control. These measures may have contributed to the
decreased incidence and mortality rates found in these
areas.

The prognosis of esophageal cancer is poor, with a
five-year survival rate of 20.9% in China (25). The main
reason is that most cases are asymptomatic and detected
at an advanced stage, when they are no longer amenable
to surgical resection. The tumor begins from esophageal
epithelium dysplasia, which has an increased risk of
developing further into precancerous esophageal cancer
lesions (26). Therefore, it is necessary to screen patients for
esophageal epithelium dysplasia and to treat precancerous
lesions to prevent the development of malignancy in high-
risk individuals. Cixian and Shexian have been chosen as
demonstration bases of early detection and treatment for
esophageal cancer; more efforts have been invested into
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screening and early detection to identify the precancerous
lesions of esophageal cancer, especially esophageal
epithelium dysplasia. Since 1970’s, esophageal cancer
screening has been carried out using balloon cytology in
Cixian, and many patients with esophageal epithelium
dysplasia and early-stage esophageal cancer were screened.
Since 2000, a national screening program using endoscopy
with mucosal iodine staining and index biopsy combined
with pathological examination for confirming and staging
the disease has become available at 13 sites in Hebei
Province, including Cixian and Shexian (27). Through early
detection and subsequent treatment, the 5-year survival rate
of esophageal cancer has significantly improved in some
high-risk areas (28).

Our study is the first one to systematically examine the
trend in the incidence of esophageal cancer from the 1970s
to 2011 in Hebei Province, based on data collected from
population-based cancer registration areas. However, there
are some limitations to our study. First, although the overall
quality of our data was reliable, only eight cancer registries
have submitted the complete data. Furthermore, data on
the incidence and mortality rates of esophageal cancer were
available only from 2003 in Shexian. Therefore, the long-
term trend cannot be fully analyzed. With an increasing
number of registries and improvements in data quality,
accurate data can now be collected for analyses.

In conclusion, the mortality rate for esophageal cancer
in Hebei Province showed an obviously decreasing trend
for the past 40 years. The incidence and mortality rates
of esophageal cancer showed a decreasing trend in high
incidence areas, such as Cixian and Shexian. A possible
reason for this finding is that primary and secondary
prevention measures have been performed. However, the
esophageal cancer burden in Hebei Province is still serious.
Endoscopy screening with mucosal iodine staining and
biopsy should be popularized in high-risk esophageal cancer
regions other than Cixian and Shexian in Hebei Province. It
is likely that the incidence and mortality rates of esophageal
cancer will decline further if esophageal cancer controls,
including education health, intervention, screening and
early diagnosis, are continuously enhanced.
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