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Abstract
AIM: To estimate the mortality rates of gastroenterologic
cancers for the period between 1974 and 1999, in Henan
Province, China and its epidemiologic features.

METHODS: Information on death of patients with cancer
was provided by the county-city registries. Population data
were provided by the local police bureau. All the deaths of
cancer registered were classified according to the three-
digit rubric of the ICD-9. Cancer mortality rates reported
herein were age-adjusted, using the world population as
standard and weighted piecewise linear regression analysis.

RESULTS: Total cancer age-adjusted mortality rates were
195.91 per 100 000 for males and 124.36 per 100 000 for
females between 1996 and 1998. During the period of 1974-
1999, a remarkable decrease took place in esophageal
carcinoma, stomach cancer remained essentially stable and
liver cancer, a moderate increase. Colorectal cancer was
slightly increased over the last two decades.

CONCLUSION: The population-based cancer registry can
give an accurate picture of cancer in Henan Province, by
providing a set of analyses of selected cancer mortality data
as a source of reference for researchers in cancer, public
health and health care services.
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INTRODUCTION
China is one of the countries with the highest esophageal cancer
and gastric cancer risk over the past century which is still the
leading cause of deaths worldwide[1-9]. The aim of this study
was to estimate the mortality of digestive tract cancers in Henan
Province.
      Promotion of cancer control programs requires accurate data
on cancer incidence and mortality from population-based
registries. In 1977, we reviewed all causes of death between

1974 and 1976 retrospectly and enlisted the participation in this
survey of the 15 cancer registries from 1983 to 1999 in Henan
Province which was inhabited with about 9 million people, one-
tenth of the province’s total population. The geographical
locations of these units are shown in Figure 1.

Figure 1  Geographical locations of the participating county
and city registries of Henan Province, China.

MATERIALS AND METHODS
Information on death of patients with cancer was provided by
the county-city registries, that consisted of the rural doctors
and the local hospital doctors. Information was requested on
demographic factors such as place of residence, age, sex, date
of birth, and primary site of cancer as well as different
diagnostic methods used such as radiology, cytology, and
histology. Population data were provided by the local police
bureau, consisting of the total population and the age-sex
structure at the end of each year in each site studied.
     All cancer deaths registered were classified according to
the three-digit rubric of the ICD-9[10]. To facilitate comparison
on an international basis, cancer mortality rates reported herein
were age-adjusted, using the world population as standard. The
direct standardization method was used to calculate various
age groups from 5-years to 80 years and older. Cancer mortality
trends from 1974 to 1999 were determined for more than 4
anatomic sites in males and females using weighted piecewise
linear regression analysis.

RESULTS
The total cancer age-adjusted mortality rates were 193.68
per 100 000 for males and 133.29 per 100 000 for females in
1974-1976, and 218.29 per 100 000 and 125.52 per 100 000
in 1986-1988, and 195.91 per 100 000 and 124.36 per 100 000
in 1996-1998, respectively, accounting for 13.12 % for males
and 10.71 % for females in 1974-1976, and 19.78 % and
15.82 % in 1986-1988, and 22.37 % and 17.25 % in 1996-1998,
respectively of all cancer deaths. The major cancers diagnosed
in Henan Province among males and femals are presented in
Table 1. The main cancers in men included esophagus,
stomach, liver and lung cancers, and the main cancers in women
included esophagus, stomach, liver, lung, cervical and breast
cancers. In general in Henan Province, men had higher
mortality rates than women.



Table 1  Estimated cancer mortality rates1 for males and fe-
males in Henan Province based on 15 selected registries

      Male Female
Site2   Years

        ADM1     %      ADM1 %

All sites 1974-76         193.68        100.00        133.29        100.00
(140-208) 1986-88         218.29        100.00        125.52        100.00

1996-98         195.91        100.00        124.36        100.00
Esophagus 1974-76           70.06          45.62          36.34          36.65
(150) 1986-88           67.78          31.04          35.99          32.14

1996-98           43.77          25.70          25.73          24.19
Stomach 1974-76           36.02          19.89          19.79          15.01
(151) 1986-88           63.45          30.39          31.90          24.97

1996-98           51.56          26.85          31.71          24.19
Colon/rectum 1974-76             6.47    3.92            6.14            4.48
(153-154) 1986-88             6.33    3.36            6.23            4.83

1996-98             7.89    4.12            8.41            5.04
Liver (155) 1974-76           17.54  11.53            8.21            7.70

1986-88           26.63  14.96          11.48          10.93
1996-98           32.02  16.37          16.16          14.58

1: Age-adjusted mortality, standardized using world standard
population. 2: Numbers in parentheses are ICD-9.

     Table 2 illustrates urban-rural comparisons for selected
cancer deaths from 1983 -1985 and 1997 in Henan Province,
which included 12 counties and three cities. In Henan Province,
rural areas had higher cancer mortality rates than urban areas,
except for liver cancer in males.

Table 2  Urban and rural differences in mortality rates1 of
cancer from selected sites in Henan Province, China (1980’s
and 1990’s)

      Urban area          Rural area
Site2                      Sex

             1983-85          1997 1983-85           1997

All sites M 170.09        149.52  208.80         190.34
(140-208) F   99.89          52.83  126.99         103.07
Esophagus M   78.74          12.10    87.63           50.03
(150) F   45.62            5.48    57.29           25.58
Stomach M   35.13          21.01    54.06           49.66
(151) F   17.35            4.05    31.86           23.52
Colon/Rectum M     8.10            8.92      6.38             9.17
(153-154) F     5.48            2.36      4.36             4.81
Liver (155) M   30.47          38.48    23.40           36.10

F   11.11            9.43    11.28           17.06

1: Age-adjusted mortality, standardized using world standard
population. 2: Numbers in parentheses are ICD- 9.

      Cancer mortality rates at all sites did not change over the
past two decades (Figure 2). During the period of 1974 -1999,
marked changes took place in Henan Province in cancer
mortality rates at certain sites. Esophageal carcinoma markedly
declined, esophageal cancer mortality rates decreased over the
period studied for males from approximately 70 per 100 000
in 1974-1976 to 43 per 100 000 in 1996-1998, and for females
from approximately 36 per 100 000 to 25 per 100 000,
respectively (Figure 3). Stomach cancer remained essentially
stable (Figure 4), liver cancer have markedly increased (Figure
5). Colorectal cancer was the fifth most frequently diagnosed
cancer in Henan Province. Men were diagnosed with this cancer
slightly more frequently than women. Mortality rates for
colorectal cancer have slightly increased over the last two
decades (Table 1).

Figure 2  Total cancer mortality in Henan Province, China,1974-
1999.

Figure 3  Age-adjusted mortality of esophageal cancer in Henan
Province, China, 1974-1999.

Figure 4  Age-adjusted mortality of stomach cancer in Henan
Province, China, 1974-1999.

Figure 5  Age-adjusted mortality of liver cancer in Henan
Province, China, 1974-1999.

DISCUSSION
Generally, genetic factors, per se, do not produce marked
mortality changes over a short period of time, unless a specific
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genetic factor present in the population interacts with a newly
introduced agent in the environment. Thus marked changes in
mortality rates, either increased or decreased, usually indicate
that a new environmental agent has been introduced into or
removed from the population in question. Compared with many
other countries[11-18], all cancer mortality in Henan Province
varied slightly over the past 25 years. Although mortality rates
varied widely in specific cancers, cancers of the esophagus,
stomach, liver and lung accounted for over 86 % of all cancer
deaths in Henan Province. Cervical cancer and breast cancer
made up 81 % of deaths in women. In general in Henan
Province, men had higher mortality rates than women, and
rural areas had higher mortality rates than urban areas, except
for lung cancer.
      Cancer mortality rates at all sites have been associated with
many factors, including diet and nutrition[19-23], occupational
exposure to toxic chemicals, tobacco and alcohol use, and
certain viruses[24-31]. We found that lower socio-economic status,
environmental pollution around the residential areas, lampblack
in rooms, lower body mass index (BMI), more pickled food
intake, cigarette smoking, alcohol drinking, mental-trauma and
depression were risk factors of esophageal cancer. It also
showed that the subjects having histories of upper digestive
tract operation, dysplasia of esophagus and family histories of
carcinoma had markedly increased risks for developing
esophageal cancer[32]. Over the last 20 years, the dietary change
occurred in Linzhou which was associated with the incidence
and mortality decrease of esophageal cancer in the past ten
years[33,34]. Cancer mortality rates at all sites remained essentially
stable for males during the period studied, from approximately
193 per 100 000 in 1974-1976 to 195 per 100 000 in 1996-
1998. Cancer mortality rates of females decreased over the
last two decades from 133.29 per 100 000 in 1974-1976 to
124.36 per 100 000 in 1996-1998.
      At the time of this study, esophageal cancer mortality rates
decreased over the period studied for males, from approximately
70 per 100 000 in 1974-1976 to 43 per 100 000 in 1996-1998,
and for females, from 36 per 100 000 in 1974-1976 to 24 per
100 000 in 1996-1998. Stomach cancer mortality rates did not
change substantially during the period studied. Inversely,
gastric cancer incidence and mortality rates showed a consistent
decline in recent decades world-wide[12-15,21,22,35]. Liver cancer
mortality rates for males markedly increased over the last two
decades, from 17 per 100 000 in 1974-1976 to 32 per 100 000
in 1996-1998, for females from 8 per 100 000 in 1974-1976 to
16 per 100 000 in 1996-1998. Primary liver carcinoma (PLC)
incidence and death rates in Australia increased in the past
two decades[36]. Based on selected cancer registries around the
world, developing countries have experienced PLC increases
in incidence wherease developed countries have experienced
declines[37].
     The data analyzed in this report were age-adjusted using
world standard population and stratified for sex and places. In
temporary variation, the patterns presented were descriptive
in nature. Secular trend in esophageal cancer and live cancer
for both sexes in 1974-2010 with regression was used for spatial
analysis.
       At the end of the 20th century, cancer was the second leading
cause of death in Henan Province. In the new century cancer
will be the number one killer in Chinese.
      Future cancer control research must aim to reduce cancer risk,
incidence and mortality, and improve the quality of life[38].

CONCLUSIONS
The role of population-based cancer registry is to collect the
data which give an accurate picture of cancer in a population,
in order to understand and  control the impact of cancer on

that population.  The cancer registry data can also be used to
plan medical facilities and requirements needed for cancer
control.
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