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Introduction

Although the incidence rate of female breast cancer in
China is comparatively lower than in the developed countries
in the world, it is still one of the most common malignant
tumors that have threatened Chinese women’s health over
the last two decades. The incidence rate for breast cancer in
Tianjin now ranks second, only after lung cancer.
Meanwhile, the incidence rate keeps increasing and the age
of the incidence peak has become younger. Therefore, an
epidemic analysis of breast cancer over the last two decades
in Tianjin was here made for the purpose of determining
possible risk factors, with the aim of providing a basis for
measures for prevention and control, and finally trying to
reduce the incidence rate of the disease.

Materials and Methods

All cases come from the Cancer Registry Center in
Tianjin that is located in Tianjin Cancer Institute and
Hospital, Tianjin Medical University, China. It is one of the
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Abstract

To take effective measures for prevention and achieve the goal of reducing the incidence and mortality rate from
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5-year, 10-year and 15-year survival rate increased. This may be mostly attributable to work leading to early detection
and early diagnosis of breast cancer.
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members of the International Association of Cancer
Registries (IARC) of the World Health Organization, The
data cover more than 3.7 million people of the Tianjin urban
area. The tumor registry data of Tianjin from 1981 to 1997
have been included in volumes V, VI and VII  of Cancer
Incidence in Five Continents issued by WHO (Muir et al.,
1987; Parkin et al., 1992; Parkin et al., 1997).

All physicians and medical staff of the hospitals and
clinics in the registry area are responsible for filling out the
report form for every new case diagnosed as having a
malignant tumor. Death certificates for malignant tumors
have to be registered at the local police station and the
residential file is checked against this source. All cancer cases
with insufficient information are traced to his/her family,
clinic and employer. Tianjin Cancer Registry Center
periodically conducts an active re-checking program to
review all patient records on cancers that were not registered
in this period. The morphology code of ICD-O-1(World
Health Organization, 1976) and the fourth digit of ICD-9
(World Health Organization, 1977) topography code were
used in the present study.
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For the purpose of data management and processing,
Tianjin Cancer Registry Software Package, developed at the
registry center, was used and revised periodically. Each data
item is checked as being an allowable code and certain
selected combinations of items are checked. Possible
duplicate records from different sources are identified by
computer as well as by hand.

A total of 15 data items, including serial number, name,
sex code, age, occupation code, working unit code, address
code, cancer site code, code of diagnosis basis, year of
diagnosis, month of diagnosis, medical unit code, year of
death, month of death and reporting source code, was input
and computerized.

The population material in Tianjin derives from Tianjin
Police Bureau. The data needed for the research were
calculated with reference to the total population, divided by
two, for the last two decades by the date of Dec 31. The
following chart is the age distribution of the female
population in 1997 in Tianjin (Figure 1). The world standard
population in 1964 was used to calculate the age-
standardized rate.

The data of clinical stage, pathological type, duration of
survival, lymphatic metastasis and information of molecular
epidemiology of the breast cancer cases come from Tianjin
Cancer Institute and Hospital. Since seventy percent of the
breast cancer cases of the Tianjin urban area are treated in
this hospital, the data used here are quite typical.

Incidence or mortality rates per year by site, sex and age
group are presented as several indexes such as age-
standardized population rate (ASR), crude incidence rate
(CR), and accumulative incidence rates.

Results

A. Epidemiological trend of breast cancer

Incidence trend:
From 1981 to 1997, the new breast cancer cases in Tianjin

urban area totaled 8208, with a constantly increasing trend
every year. The incidence rate, from 17.38 per hundred
thousand in 1981 to 26.32 per hundred thousand in 1997,
has been increasing 51 percent (Table 1).
Mortality trend:

A total of 2094 mortality cases of breast cancer were

registered during 1981-1997 in Tianjin urban area. Although
the incidence rate has kept rising annually, the mortality rate,
from 4.72 per ten thousand in 1997 to 7.58 per ten thousand
in 1981, revealed a big drop of 38 percent in this eighteen
years (Table 2).

Table 1. Breast Cancer Incidences in Tianjin 1981-1997
(/100000)

Year      Cases        ASR         CR*     Age 0-64    Age 0-74
                  accumulated %

81 267 17.4 18.3 1.3 1.9
82 321 19.9 20.9 1.5 2.1
83 355 21.7 2.70 1.5 2.5
84 348 20.3 21.8 1.5 2.2
85 350 19.3 21.5 1.6 2.1
86 433 23.3 26.0 1.8 2.5
87 439 23.0 25.9 1.8 2.5
88 510 26.2 29.9 2.0 2.7
89 529 26.2 30.7 2.1 2.8
90 539 26.5 30.8 2.1 2.8
91 498 23.3 28.0 1.8 2.5
92 510 23.0 28.5 1.8 2.5
93 574 24.3 31.5 2.0 2.3
94 563 23.2 30.8 1.8 2.2
95 602 24.0 32.8 2.0 2.3
96 681 26.3 37.2 2.2 2.5
97 689 26.3 37.4 2.2 2.5

Total 8208

Table 2. Breast Cancer Mortality Rates in Tianjin 1981-
1997 (/100000)

Year      Cases       ASR       CR      Age 0-64       Age 0-74
    accumulated %

81 114 7.6 7.6 0.5 0.8
82 112 7.0 7.2 0.4 0.8
83 134 8.7 8.6 0.5 1.1
84 122 7.4 7.7 0.4 0.8
85 106 6.1 6.5 0.3 0.7
86 121 6.4 7.3 0.5 0.6
87 133 7.2 7.9 0.5 0.8
88 120 6.1 7.0 0.4 0.7
89 118 5.6 6.8 0.4 0.6
90 125 5.9 7.1 0.4 0.7
91 124 5.8 7.0 0.4 0.7
92 124 5.6 7.0 0.4 0.7
93 129 6.0 7.1 0.4 0.5
94 122 4.8 6.3 0.3 0.4
95 127 5.3 6.7 0.3 0.5
96 143 5.4 7.8 0.3 0.8
97 120 4.7 6.3 0.3 0.4

Total 2094
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Figure 1. Female Population Age Distribution in Tianjin
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B. The age-specific incidence of breast cancer

Along with age increase, breast cancer incidence rate
had been increasing accordingly. It reached a peak and then
dropped gradually. However, the value and age groups at
peak periods varied greatly. In 1997 the incidence rate peaked
at the 50 age group. Compared with the 75 age group in
1981 it clearly demonstrated a younger trend. In the 1990’s
the incidence rate peaked at an obviously much lower age
than in the 1980’s (Table 3).

C. Change of breast cancer rank

The incidence rate of breast cancer in the Tianjin urban
area ranks second among all the female malignant cancers,
only after lung cancer. Its mortality rate ranks No. 4. This

order has  remained unchanged over the past twenty years
(Table 4).

D. Area differences in breast cancer incidence rates

Compared with other Chinese cities:
Since there are only a few cities and areas in China that

have a cancer registry,  epidemiological observations and
analysis have been somewhat limited. Here only the
incidence rate in different periods in Shanghai, Beijing and
Tianjin are compared (Table 5).  According to the Table 5,
the conclusion can be drawn that the incidence trend in these
three cities is the same, and the incidence of breast cancer is
increasing. Shanghai has the highest  incidence rate, whereby
breast cancer ranks the first among female malignant cancers.
The incidence rate in Tianjin is lower than in Beijing and

Table 3. Breast Cancer Specific Incidence Rates with Reference to Age in Tianjin (/100000)

Year      Age-group
20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 80- 85-

1981 1.0 2.5 10.4 26.7 34.6 44.9 46.1 43.8 48.5 66.0 61.4 70.7 37.8 0.0
1982 0.5 1.4 8.0 31.8 52.2 34.5 61.4 61.6 58.7 75.3 48.5 71.3 71.2 50.3
1983 1.0 4.4 8.3 25.0 47.0 51.8 46.3 52.0 70.6 83.4 84.2 87.3 42.8 0.0
1984 0.5 4.0 14.9 30.1 49.1 42.2 48.4 53.9 61.0 86.9 79.9 46.8 42.2 22.3
1985 0.0 3.2 10.0 27.2 38.2 55.8 54.0 64.2 74.2 67.4 66.3 69.3 37.9 0.0
1986 1.8 4.5 15.3 33.3 57.4 68.9 67.3 61.3 70.1 66.6 79.1 59.1 18.1 57.2
1987 0.7 5.5 20.0 30.5 73.3 73.0 59.6 64.7 71.6 68.6 68.2 70.4 34.9 0.0
1988 0.8 7.4 18.3 28.2 70.1 68.2 60.5 64.2 77.0 70.1 66.8 72.1 76.8 0.0
1989 2.7 3.9 15.1 39.0 69.3 74.4 77.1 69.9 65.3 72.6 70.9 59.4 60.3 15.6
1990 1.9 2.1 16.0 34.6 70.2 91.1 73.6 62.1 79.6 74.1 81.8 80.6 70.3 0.0
1991 0.9 6.8 15.9 27.1 54.5 73.2 78.5 51.3 71.5 48.8 66.9 70.2 67.3 14.0
1992 3.5 1.3 18.5 33.6 63.7 80.3 70.5 69.8 52.9 51.0 80.1 74.5 71.0 0.0
1993 0.9 3.5 13.0 24.0 57.7 82.9 75.0 74.4 61.8 49.9 78.6 78.4 26.6 12.2
1994 2.8 3.9 12.5 22.1 38.1 82.1 62.0 68.5 62.6 87.6 69.1 68.8 44.0 34.2
1995 0.0 5.5 8.2 23.3 55.8 69.0 76.9 79.2 68.7 70.6 59.6 60.3 48.7 0.0
1996 0.0 4.5 15.7 33.4 53.4 78.0 87.6 83.1 66.1 84.3 57.8 79.1 47.6 0.0
1997 0.0 6.0 14.5 23.6 53.4 82.9 90.6 72.0 73.5 69.1 77.9 50.5 22.6 57.2

Table 4. The Most Common Cancer Incidence and Mortality Rates among Females in Tianjin 1993-1997 (/100000)

        Incidence                    Mortality
Site                        No. of cases         ASR            Rank              Site                             No. of cases       ASR           Rank

lung 4978 39.4 1 lung 3762 29.3 1
breast 3117 25.5 2 liver 942 7.5 2
stomach 1281 10.1 3 stomach 864 6.8 3
liver 1142 9.1 4 breast 641 5.2 4
colon 748 5.9 5 oesophagus 409 3.2 5
rectum 731 5.8 6 pancreas 370 2.9 6
ovary 626 5.3 7 brain, and 327 2.7 7
brain, and 510 4.4 8 nervous system
nervous system rectum 368 2.7 8
oesophagus 525 4.1 9 colon 330 2.6 9
cervix uteri 311 2.4 10 cervix uteri 168 1.3 10
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Shanghai (Parkin et al., 1992; Li et al., 2001; Wang et al.,
2001; Department of Epidemiology in Shanghai Cancer
Institute, 2000; Wang et al., 2000).

Compared with the world:
The developed areas of the world, such as the United

States, Europe and Oceania have high incidence rates for
breast cancer. The accumulative incidence rate is 12% for
the 0-74 age group. However, in Asia and Africa, incidence
rates for breast cancer are much lower, at below 5% in the
same age group. In Tianjin, the incidence rate is only 2.6 %
in the same age group (Table 6) (Parkin et al., 1997).

E. Survival analysis of breast cancer

A follow-up survey on all the breast cancer cases
diagnosed during 1954-1990 in Tianjin Cancer Institute and
Hospital was made. The data showed that the 5-year, 10-
year and 15-year survival rates in different periods and
different stage had  all increased with time (Ning et al.,
2001). (Tables 7, 8).

Discussion

Presently, although the incidence rate of breast cancer
in Tianjin is still lower than that of developed countries, it
has shown a rapid increase over the past two decades. It
now ranks  No. 2 among the female malignancies in Tianjin
urban area. Therefore, there will be severe consequences if
the study of appropriate prevention and better treatment of
breast cancer in Tianjin is not emphasized. To decrease the
incidence of breast cancer primary prevention of breast
cancer should be especially strengthened, which means an
emphasis on protective factors and control of risk factors.
Thus it is essential to ascertain the influential factors  causing
breast cancer. These can be roughly divided into two main
varieties: one is related to physiological, generational and
hereditary factors (Yuan et al., 1988; Ronseer et al., 1994;

Howe  et al., 1989; Henderson et al., 1985; Newcomb et al.,
1994; Calle et al., 1993), while the other is environmental
factors (including dietetic habits, smoking and physical
exercise, etc) (Boyd et al., 1993; Lubin et al., 1986; Howe et
al., 1990; Baghurst and Rohan, 1994; Van et al., 1995; Nasca
et al., 1994; Calle et al., 1994).

  Public education related to controlling risk factors of
breast cancer in Tianjin has just started for women, which
includes reduction in the intake of fat, increasing the intake
of high-fiber food (such as grains, vegetables and fruit),
promoting breast-feeding, doing regular physical exercise
and so on. Moreover, regular screening should be going on.
At the same time, through early detection and early diagnosis,
the mortality rate of breast cancer is declining, with the
survival rate is increasing.

Table 5. Female Breast Incidence Rates(ASRs) in the
Different Time Periods in Beijing, Tianjin and Shanghai,
China (/100000)

Area Year          1983-1987        1988-1992      1993-1997

Beijing 22.4 25.4 27.8
Shanghai 21.2 26.5 30.1
Tianjin 21.5 24.6 25.5

Table 6. Female Breast Incidence Rates in Different
Areas in the World 1988-1992(1/100000)

Country                                   Cases       CR       ASR    Age 0-74
             Accumulative %

Bamako:Mali 100 5.4 10.2 --
Brazil:Belem 409 19.5 30.2 3.5
Canada:British Columbia 9903 119.5 84.3 9.8
America:California, 15823 172.6 103.7 12.1
Los Angeles Country:Non-Hispanic White
China:Shanghai 6084 35.0 26.5 2.8
China:Tianjin 2586 29.3 24.6 2.6
Hong Kong 5392 38.5 34.0 3.7
Korea:Kangwha county 23 8.7 7.1 0.8
Japan:Miyagi Prefecture 2440 42.7 31.1 3.3
Singapore:Chinese 2187 41.8 39.5 4.2
India:Bombay 3864 17.8 28.2 3.2
Israel:All Jews 8628 88.4 77.4 8.7
Estonia 2200 52.9 36.5 4.0
France:Bas-Rhin 2621 106.8 78.8 9.0
UK, England,Oxford Region 7328 114.6 80.9 9.1
Italy:Genoa 2608 141.9 72.3 8.0
Western Australia 3462 86.9 72.9 8.0

Table 7. The Survival Rates for Breast Cancer Patients
in the Different Periods in Tianjin (%)

Period     5-year             10-year            15-year

54-60 48.4 37.3 30.8
61-70 62.5 50.9 43.9
71-80 69.9 59.8 50.7
81-90 79.0 64.7

Table 8. Survival Rates for  Breast Cancer Patients in the Different Periods in Tianjin (%)

Period      5-year                 10-year                                                15-year

54-60 80.0 56.8 40.5 40.0 80.0 44.2 28.3 20.0 60.0 35.8 22.5 20.0
61-70 86.3 70.9 50.2 15.4 79.2 56.8 40.6 15.4 70.8 49.8 32.4 15.4
71-80 90.9 78.0 53.5 58.3 83.7 65.8 43.0 42.1 76.8 56.3 35.2 30.0
81-90 93.7 82.3 66.8 100 84.5 67.2 49.4 45.3
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30% proportion (Frykberg and Bland, 1993). Research
related to this problem is now under way.

Conclusions

In the future we should strenuously introduce and
popularize knowledge about the risk factors for breast cancer,
advocate healthy ways of living and sound diets, and promote
physical exercise. As well, we should enhance efforts for
early detection of breast cancer, especially the screening of
groups  at  high-risk. Molecular biological technology should
be further strengthened for revealing the original causes of
breast cancer and exploring biological indexes concerning

prognosis. More emphasis also should be placed on
improving therapeutic approaches for breast cancer. We will
make every effort to control its incidence and to decrease
the mortality rate.
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