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Abstract
The aim of this study was to determine the mortality rate and the burden of breast cancers among
residents of Inner Mongolia. We analyzed mortality data reported by the Death Registry System
from 2009 to 2011. The age-specific mortality of breast cancer was close to female cancer in 25 to
35 years group. Regional distribution of breast cancer was not significant difference (p = 0.36).
The women who were employed, married and living in rural areas were more likely to die of
breast cancer. Over the period 2009 through 2011, the elimination of deaths from breast cancer
resulted in increased life expectancy of 0.15 years. Mortality due to breast cancers is substantially
greater among the younger women. Further, the mortality rate associated with breast cancers is
greater for employed and married women than those unemployed and single women. Therefore,
in Inner Mongolia, breast cancers appear to pose a greater mortality risk for young, employed and
married women.
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1. Introduction
“Breast cancer is the leading cause of cancer death in female worldwide, accounting for 14% (458,400) of the
total cancer deaths in 2008 [1].” “Breast cancer is the most commonly diagnosed cancer and the second-leading
cause of cancer related deaths among women in the US [2].” “It is also the most common tumor in European
women and is the first cause of death by cancer in females [3].”
Cancer is a major public health problem in China. Based on reports from the Ministry of Health [4]; it is the
second cause of death in China. “In China, breast cancer is the fifth most common cause of death for Chinese
women and the mortality was 10.2 per 100,000 [4].” “Breast cancer mortality has been on the increase until re*
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cently in China [5].” “It was 9.14 per 100,000 and accounted for 6.86% of all cancer deaths in females in 2006
[6], however, it was 10.24 per 100,000 and accounted for 7.54% in 2009 [4].”
Hence, it is necessary and important to get accurate projections of breast cancer mortality. However, there
were few studies for breast cancer mortality in Inner Mongolia. The aim of this study is to assess the breast cancer mortality and its burden in Inner Mongolia. The data covered a larger population and reflected the most recent and accurate estimate of cancer burden in Inner Mongolia.

2. Materials and Methods
Breast cancer and female cancer death data were obtained from the Death Registry System, maintained by the
Inner Mongolia Centers for Disease Control and Prevention (CDC). The five monitoring points from the death
registry system are Muslims District in Hohhot City, Linhe District in Bayannur City, Sonid Youqi in Xilingol
League, Bairin Youqi in Chifeng City and Kailu County in Tongliao City, respectively. The five monitoring
points are located in the eastern, middle and western regions in Inner Mongolia. Three regions are divided according to their geographical location, historical evolution，traditional lifestyle, as well as some provisions for
policy laws.
The death database included information on primary cause of death, death date, sex, and age. The cause of
death was coded according to the International Classification of Disease-10th Revision (ICD-10). The ICD-10
codes were grouped in this study into breast cancer (C50) and malignant neoplasms of female genital organs
(C51-C57). Breast cancer and malignant neoplasms of female genital organs are called female cancer.
The annual midyear population figures in 2009-2011 were obtained from the CDC of Inner Mongolia to calculate age-specific mortality and annual mortality of each region per 100,000 women. Occupational status, marital status and urban/rural area were chosen as the indicators to assess the demographic characteristics of breast
cancer and female cancer mortality. The death number and percentage of breast cancer and female cancer were
calculated for five monitoring points.
Potential years of life lost (PYLL) are used to emphasize premature mortality by estimating the average time a
person would have lived had he or she not died prematurely. We used PYLL to measure the contribution of
changes in breast cancer and female cancer mortality on overall changes in life expectancy during the period
2009-2011.
Microsoft Excel software and SPSS 13.0 statistical software were used for data management and analysis.
The χ2 test was used to assess differences in rates, and a significance level of 0.05 was used.

3. Results
The age-specific mortality from 2009 to 2011 for breast cancer and female cancer are shown in Figure 1. The
breast cancer accounted for three-fourths of the female cancer from 25 to 35 years. Breast cancer mortality was a
half of the female cancer mortality, although the mortality of breast cancer decreased after 40. The age-specific
mortality trends were similar between breast cancer and female cancer.
Figure 2 shows the region trend of mortality for breast cancer and female cancer. There were differences for
breast cancer mortality between eastern region and Midwest regions, whereas less differences between middle
region and western region [Figure 2(a)]. A gradual and steady increasing trend in female cancer mortality was
observed in three regions from 2009 to 2010. This trend was not observed in 2011 [Figure 2(b)]. In three regions, the mortality trend for both breast cancer and female cancer was decreased from 2009 to 2011, except
breast cancer in 2009. There was no significant difference in death distribution both breast cancer (p = 0.36) and
female cancer (p = 0.19) in three regions.
Table 1 shows the percentage of female cancer and breast cancer deaths for occupational status, married status and resident areas. Most deaths were married. Employment women were 3 times more than unemployment
women. Although rural areas were higher than urban areas, the difference was a little.
Figure 3 displays the PYLL associated with breast cancer and female cancer in Inner Mongolia from 2009 to
2011. The elimination of deaths from female cancer and breast cancer resulted in increased life expectancy of
0.31 and 0.15 years respectively. The impact of the elimination of breast cancer remained relatively stable under
30 in women and relative years of life lost associated with female cancer is much 2.1 times than breast cancer.
After 35, relative years of life lost associated with female cancer and breast cancer decreased rapidly, but the
speed was relatively faster in female cancer.
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Figure 2. (a) The mortality of breast cancer in eastern, middle
and western of Inner Mongolia. (b) The mortality of female
cancer in eastern, middle and western of Inner Mongolia.
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Figure 3. The PYLL of female cancer and breast cancer in Inner
Mongolia, 2009-2011.
Table 1. Percentage of breast cancer and female cancer in monitoring
points.
Breast cancer

Female cancer

n = 158

%

n = 335

%

Employed

119

75.3

254

75.8

Unemployed

39

24.7

81

24.2

Unmarried

2

1.3

3

0.9

Divorce

0

0.0

1

0.3

Widowed

13

8.2

25

7.5

Married

143

90.5

303

90.4

Unknown

0

0.0

3

0.9

Urban

74

46.8

164

49

Rural

84

53.2

171

51

Occupational status

Married status

Area

4. Discussion
In this study, we calculated breast cancer mortality in order to identify the magnitude of breast cancer in female
cancer in Inner Mongolia. Breast cancer mortality ranked the first in female cancer mortality from 2009 to 2011.
The result was consistent with the report from National Central Cancer Registry (NCCR) of China [4].
Age-specific mortality showed that breast cancer has a higher proportion of deaths before 35 years age group
compared to female cancer. The breast cancer mortality increased with ages before 65 years age group. The
mortality began decreasing in 70 years age group. Our results are different from other East Asian studies [7].
The mortality increased with ages in these regions. The increasing trend was rapid in young and steady in old
people. The highest mortality was in the highest age groups. The discrepancies may reflect differences in the
detection and management of breast cancer. Some studies showed breast cancer screening reduces breast cancer
mortality [8]. In Inner Mongolia, lack of breast cancer screening programs may be one of reasons for young
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people with higher mortality. In Japan, however, young people with lower breast cancer mortality are attributed
to high rate of breast cancer screening.
The findings of our study suggest that breast cancer was decreasing over the time, except eastern region in
2011. One possible explanation for the role of region may be the effect of economic levels. Recently, there have
been suggestions that female breast cancer mortality was higher in the high economic levels than in the low
economic levels [9]. In Inner Mongolia, the western region has the highest economic levels, followed by the
middle region, and eastern region is lower than these regions. Our data is in agreement with this trend. However,
this trend requires further research.
The findings of our study show that women who were in employment were more likely to die of breast cancer
than those unemployed women. The result is consistent with other studies. Employed women have high levels of
strain for their job and family than the unemployed. Some studies showed that high levels of strain were as- sociated with a slight increase in the risk of breast cancer [10]. Many employed women tend to postpone the age of
the first birth. Older age at first birth increases the risk for breast cancer [11].
The findings of our study show that the proportion of women with breast cancer deaths who were married was
more than other women. Married may be one risk factor for breast cancer in Inner Mongolia. With regard to the
findings from the present study, one may argue that the relatively high proportion of married breast cancer
deaths is most likely due a to a married population structure. Evidence from the Norwegian women suggests that,
breast cancer was found to be decreased among divorced women [12]. Similarly, divorced women had a decreased risk of breast cancer in Swedish women [13].
The proportion of breast cancer mortality in rural areas was slightly higher than urban areas. In China, this
proportion in rural areas (4.92%) was lower than that in urban areas (9.47%) in 2006 [6]. The results are opposite with our findings. The difference between rural areas and urban areas may due to the absence of breast cancer screening programs and health education in rural areas, whereas such programs are fully or partly implemented in the majority of urban areas in Inner Mongolia.
The findings of our study show that PYLL of female cancer and breast cancer were high before 30. The result
is different from our previous study for Japanese at the end of the last century [14]. Our previous study showed
that PYLL of breast cancer were high before 40, and it decreased rapidly after 45. It is indicated that the death
age of breast cancer was earlier than Japanese women. Some risk factors that associated with the developed
countries such as higher economic income, higher education and screening programs, can explain the reason
why the higher age of death in these countries.
In the present study, we report the characteristics of breast cancer between five monitoring points located in
three different regions in Inner Mongolia. The mortality of breast cancer in the three regions increased with age.
There is not a significant difference in death distribution in the three regions. The deaths of breast cancer and
female cancer are more likely to be employed women and married women. The death of breast cancer for young
women is more serious. Further studies are needed to assess more recent trends in the mortality of breast cancer
as well as the respective roles of genetic and environmental factors of breast cancer in Inner Mongolia.
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