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Abstract 

Background: The aim of this study was to explore the characteristics of breast cancer mortality in 
Inner Mongolia, and to provide evidence for the prevention of female breast cancer. Methods: Us-
ing data from the Death Registry System from 2008 to 2010. We classified female cancer deaths 
according to the International Classification of Disease-10th Revision. The mortality of different 
age groups and the potential years of life lost were calculated for female breast cancer in Inner 
Mongolia. Results: Breast cancer mortality for Inner Mongolian women was higher in older age 
groups. The potential years of life lost were also much higher in younger groups than in older 
groups. Marital status, education level and occupation may contribute to this increase in breast 
cancer mortality in younger groups. Conclusion: Preventive policies should be implemented to de- 
velop strategies aimed at reducing the breast cancer mortality, especially with regard to younger 
age groups in Inner Mongolia. 
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1. Introduction 

Breast cancer is the second most common cancer worldwide, and by far, the most common cancer in women, 
with an estimated 458,000 deaths (14% of all cancers) having occurred in 2008 [1]. At the end of the last cen-
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tury in Japan, several studies had predicted that breast cancer would become a leading cancer [2]. Generally 
speaking, mortality of breast cancer are higher in North America, Northern Europe, Australia/New Zealand and 
lower in sub-Saharan Africa and Asia [3].  

The age groups trend was different for breast cancer mortality in different countries and regions. In North 
America, breast cancer mortality rose with age. In Asian countries, the breast cancer mortality curves are flatter 
in younger age groups than in North America. The peak of mortality for age group was in 55 - 64 years groups 
in Asian [4]. Some studies showed that a higher proportion of breast cancer patients in developing Asian coun-
tries are more in younger age groups than those in developed Asian and Western countries [5]. This characteris-
tic has been explained in part by the fact that many Asian women with breast cancer continue to be diagnosed at 
a relatively late stage, and young age by itself is a known indicator of poor prognosis for breast cancer [5].  

Inner Mongolia is 1 of 5 minority ethnic autonomous regions in China. Until now, only a few studies have 
evaluated breast cancer in this region. The aim of this study was to explore the characteristics of breast cancer 
mortality. 

2. Materials and Methods 

2.1. Data Source 

Death data between January 2008 and December 2010 was collected for this study through the Death Registry 
System (DRS), which was established by the Ministry of Health of China and maintained by the Inner Mongolia 
Autonomous Region Centers for Disease Control and Prevention (CDC). Death data from DRS included infor-
mation on primary cause of death, death date, sex, and age. DRS uses a multistage cluster probability sampling 
strategy with stratification according to population structures of the eastern, central, and western regions of Inner 
Mongolia, the local gross domestic product, the proportion of rural dwellers, and the total population of local 
areas. Monitoring points of DRS in Inner Mongolia included Kailu County, Bairin Youqi, Sonid Youqi, Mus-
lims District, and Linhe District.  

The death data were categorized on the basis of the Tenth Revision of the International Classification of Dis-
eases (ICD-10) criteria. The ICD-10 codes for breast cancer and female cancer used in this study were as fol-
lows: C50, malignant neoplasm of the breast; C51, malignant neoplasm of the vulva; C52, malignant neoplasm 
of the vagina; C53, malignant neoplasm of the cervix uteri; C54, malignant neoplasm of the corpus uteri; C55, 
malignant neoplasm of the uterus, part unspecified; C56, malignant neoplasm of the ovary; and C57, malignant 
neoplasm of other and unspecified female genital organs.  

The total population in 2008-2010 was obtained from the Inner Mongolia CDC to calculate breast cancer 
mortality per 100,000 women aged 20 years or older.  

All hospitals in Inner Mongolia were divided into 4 levels: provincial, municipal, county, and township. Pa-
thological diagnosis can be provided in all 4 hospital levels. All diagnostic methods in this study included pa-
thological, clinical, surgical, and postmortem diagnoses. Clinical diagnosis included imaging, pathological 
anatomy diagnosis, and pathophysiology diagnoses. Surgical and postmortem diagnoses were also employed.  

2.2. Statistical Analysis 

The chi-square test was used for examining the 5 monitoring points and 3-year differences in female cancer and 
breast cancer mortality. The percentage of hospital-level diagnoses and diagnostic methods was calculated. Life 
expectancies were estimated from life tables. These life tables were constructed from total mortality and popula-
tion data, each covering 1 calendar year. In order to analyze the characteristics of age, patients were categorized 
into the younger age groups (20 - 49 years old) and older age groups (≥50 years). We calculated the potential 
years of life lost (PYLL) for female cancer and breast cancer for the premature death analysis for all ages. To 
compare potential relevant factors between younger and older age groups, the mortality by region, ethnicity, 
marital status, occupation and education level for female cancer and breast cancer were calculated. The chi- 
square test was used to examine the differences of these rates.  

Microsoft Excel and SPSS 13.0 statistical software were used for data management and analysis. A p-value of 
≤0.05 was considered statistically significant throughout this study.  

3. Results  

The annual average population of the 5 monitoring points was 1.5 million, with 60% of the people living in rural 
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areas. Populations of the 5 monitoring points accounted for about 6% of the total population of Inner Mongolia. 
There were a total of 362 cancer deaths among women recorded in the DRS system during 2008 - 2010. The 
mortality was 22/100,000 (95% confidence interval [CI], 19.7 - 24.3) for female cancer and 10/100,000 (95% CI, 
8.5 - 11.1) for breast cancer. 

Table 1 shows the mortality for female cancer and breast cancer in the 5 monitoring points according to the 
calendar period. Breast cancer mortality accounted for nearly half of the female cancer deaths during those 3 
years. A large variation in mortality for female cancer (16.0, 95% CI, 4.0 - 29.0) and breast cancer, (95% CI, 5.4 
- 14.7) was observed during the 3 years. However, there were no statistically significant differences in the 3 
years between the 5 monitoring points of female cancer (χ2 = 13.6, p = 0.09) and breast cancer (χ2 = 11.2, p = 
0.19). Therefore, the data sets for the 3 years and 5 monitoring points were merged for analysis. 

The percentage of hospital-level diagnoses and diagnostic methods for female cancer and breast cancer are 
shown in Table 2. More than 80% of women were diagnosed in the first 2 hospital levels. All cases of breast 
cancers and 99.7% of female cancers were diagnosed pathologically.  

 
Table 1. Mortality rate of female cancer and breast cancer among the 5 monitoring points in 
Inner Mongolia (2008-2010).                                                      

 2008 2009 2010 
 n rate (1/105) n rate (1/105) n rate (1/105) 

Female cancer       
Kailu County 11 7.67 21 14.5 16 10. 9 
Balinyouqi 7 10.6 14 20.9 13 19.1 
Suniteyouqi 8 29.3 2 7.2 3 10.7 

Muslims District 18 16.3 33 29. 7 22 19.7 
Linhe District 70 35.9 66 33.4 58 29.0 

Total 114 21.0 136 24.8 112 20.2 
Breast cancer       
Kailu County 5 3.49 14 9.65 5 3.40 
Balinyouqi 1 1.52 5 7.46 5 7.33 
Suniteyouqi 3 11.0 2 7.24 2 7.16 

Muslims District 12 10.9 17 10.8 11 9.83 
Linhe District 36 18. 5 27 13.7 20 10.0 

Total 57 10.5 65 11.9 43 7.75 
 

Table 2. Percentage of the breast cancer and female cancer in the 5 monitoring points (2008- 
2010).                                                                        

 Breast cancer Female cancer 

 n % n % 

Highest diagnostic institutions    

Provincial hospital 75 45. 5 135 37.3 

Municipal hospital 72 43.6 183 50.6 

County level hospital 17 10.3 41 11.3 

Township level hospital 1 0.61 3 0.83 

Diagnostic method     

Clinical and Pathology 67 40.6 143 39.5 

Pathology 49 29.7 90 24.9 

Clinical 20 12.1 64 17.7 

Surgery 28 17.0 63 17.4 

Postmortem infer 1 0.61 1 0.28 

Unknown 0 0.00 1 0.28 
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The PYLL and the mortality in the 5 monitoring points are presented in Figure 1. Points to the up of the 
column indicate causes that contribute to PYLL more than to mortality. Error bars represent the standard error of 
mortality. Figure 1 shows that the PYLL value of breast cancer and female cancer was close to the standard er-
ror of corresponding mortality. It means that the PYLL had a similar effect as mortality. Figure 2 shows the 
PYLLs of breast cancer and female cancer were significantly higher than the mortality in younger age groups. 
Conversely, the mortality was slightly higher in older groups. It is consistent with the rule of PYLL and mortal-
ity of cancer.  

The demographic characteristics for female cancer and breast cancer are presented in Table 3. The rates of 
younger age groups were higher than older age groups in all categories. The chi-square test indicates that the 
rates of marital status and education level in younger age groups were higher than that in older age groups. This 
means that the risk of female cancer and breast cancer increased (p < 0.05). Although occupation was not a sig-
nificant factor in female cancer (p = 0.06), it was close to the significance level and was significant in breast 
cancer (p < 0.01). 

 

 
Figure 1. Comparison of mortality to PYLL in five monitoring points 
from 2008 to 2010.                                               

 
Table 3. Results of the Chi-square test for characteristic variables and corresponding rates for 
female cancer and breast cancer in the 5 monitoring points (2008-2010).                    

Category <50 ≥50 χ2 p 

 n Rate (%) n Rate (%)   

Female cancer       

Urban 96 61.2 112 54.6 1.54 0.21 

National minority 13 8.28 15 7.32 0.12 0.73 

Cohabit 148 94.3 170 82.9 10.7 0.01* 

Employment 115 73.3 131 63.9 3.57 0.06 

Above middle school levels 114 72.6 64 31.2 68.5 0.00** 

Breast cancer       

Urban 47 63.5 48 52.8 1.94 0.16 

National minority 5 6.76 5 5.49 0.11 0.74 

Cohabit 70 94.6 74 81.3 6.48 0.01* 

Employment 71 96.0 54 59.3 29. 8 0.00** 

Above middle school levels 55 74.3 23 25.3 39.4 0.00** 
*p < 0.05       

**p < 0.01       
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Figure 2. Comparison of mortality to PYLL by younger and older groups in 
five monitoring points from 2008 to 2010.                                

4. Discussion 

Our results show that the breast cancer mortality were 10/100,000. It was lower compared to recently reported 
breast cancer mortality in Western countries; 22.7/100,000 in Serbia [6] and 21.8/100,000 in Ireland [1]. How-
ever, it was higher than that in neighbouring regions of Mongolia (2.80/100,000) [7]. The breast cancer mortali-
ty increased with age in Inner Mongolia.  

Both the PYLL and mortality include some measure of the number of deaths and distribution of age at death, 
although they have different emphasis. The PYLL contribution of breast cancer was similar to mortality. The 
PYLL contribution of breast cancer greatly exceeds the mortality in younger age groups and was less than the 
mortality in older age groups. It was indicated that the impact of loss of life for breast cancer was more severe 
for younger age groups. In contrast, the impact of mortality was more severe for older age groups. It was con-
sistent with the general rule in PYLL and mortality of cancer [8].  

We selected some demographic characteristics to explore their effect for age of breast cancer. In our study, 
the mortality for living with a spouse was higher in younger age groups than in older age groups among the cas-
es of breast cancer deaths. Women who lived together with a spouse were more likely to develop breast cancer 
than those who live alone owing to the widowed or divorced status. Consistent with our study, women who lived 
alone had lower breast cancer mortality in Norway [9] and Sweden [10]. 

In our study, the rates of higher education in young groups were almost 3 times higher than in older age 
groups with breast cancer. Some earlier studies in the West have shown the breast cancer mortality in women 
who had higher education were higher [11]. Early in the 1990s some studies have shown that higher education in 
itself being a risk factor for breast cancer was unlikely. The biologic factors hypothesized to mediate this rela-
tion, such as nulliparity or an older age at first birth among more highly educated women partially explained the 
excess risk among the most highly educated group [12]. The higher breast cancer risk seen among well-educated 
woman appears to be attributable to these women’s greater exposure to breast cancer risk factors [12]. Older age 
at first birth increases the risk for breast cancers [13].  

In our study, the rates of employment were more than 90% in younger groups and less than 60% in older 
groups. Some studies have shown the breast cancer mortality in women who were employed were higher than 
those who never work [14]. The retirement age for women was 50 years according to State Council on the 
workers retire or resign Interim Measures. Many retired women had less work stress. Some studies showed high 
levels of strain were associated with a slight increase in the risk of breast cancer [15].  

5. Conclusion 

The present study demonstrated that breast cancer mortality increased with age. Young women who lived to-
gether with a spouse, had a job and had higher education were more likely to die of breast cancer. Control poli-
cies should aim at reducing the breast cancer mortality for younger age groups. Additional research needs to be 
conducted to identify characteristics for different populations to better design strategies to minimize the impact 
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on breast cancer death in younger age groups. 
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