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Abstract: Breast cancer is one of the most common forms of cancer affecting women’s health and quality of life. About one 
in eight women develop invasive breast cancer in their lifetime in the U.S. This high incidence leads to a need for a tool to 
educate people about potential factors leading to disease development to help them maintain healthy life and prevent breast 
cancer at the early stages. Therefore, the objective of this study is to develop a risk classification model for breast cancer 
development in healthy women by using multi-layer perceptron network (MLP) trained with the back-propagation (BP) 
algorithm. The correlation between model outputs and target outputs achieved an R value above 0.9, indicating high accuracy 
of the results. 
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1. Introduction 
 
Breast cancer is one of the most common forms of cancer diagnosed among women in the U.S. and many other 

countries as well. Based on a report by the National Cancer Institute (NCI), about one in eight women in the U.S. have the 
risk of developing invasive breast cancer during their lifetime (NCI, 2010). The American Cancer Society (ACS) estimated 
that 229,060 new cases of breast cancer would be diagnosed in 2012 (ACS, 2012). In addition, breast cancer is the most 
common cause of death among U.S. women, right after non-melanoma skin cancer (CDC, 2012). According to ACS, 39,920 
deaths related to breast cancer are expected in 2012 (ACS, 2012a).  

High incidence of breast cancer has led to an increased emphasis towards the need for focused research efforts in the 
last couple of decades. Though cancer research is generally biological in nature, data-driven statistical-based methods can be 
used effectively for cancer modeling. With the evolution of artificial intelligence (AI), over the years, machine learning has 
been applied to a wide range of medical applications, including cancer detection (Maclin et al., 1991; Ramli et al., 2004), 
tumor classification (Bocchi et al., 2004), and cancer prediction (Catto et al., 2003). 

In the domain of breast cancer related research, intensive studies have been published for breast cancer diagnosis, 
prediction of breast cancer recurrence and patient survival, by using artificial neural networks (ANNs) architectures and/or 
fuzzy logic (Wu et al., 1993; Kovalerchuk et al., 1997; Delen et al., 2005; Karabatak and Ince, 2009; Übeyli, 2009). Most 
studies are based on data obtained from patient’s medical examination. Despite the substantial research regarding cancer 
detection and patient survivability, most studies have not specifically been designed to address questions related to the risk of 
currently healthy woman developing breast cancer in her lifetime based on physical condition and lifestyle. Such risk 
assessment tool, serving as an estimation of disease risk, can be adopted to educate people about potential factors leading to 
disease development to help them maintain healthy life and prevent breast cancer at the early stages. Furthermore, it can also 
help women be aware of their health condition and be more proactive about scheduling medical exams, if necessary, which is 
useful for early diagnosis of cancer and essential for increasing their survivability. 

The purpose of this study is to investigate the ability of an assessment tool for the potential risk to develop breast 
cancer in healthy women by using an MLP trained with the back-propagation algorithm. A number of selected risk factors are 
used as inputs to the neural network-based model and the risk level of developing breast cancer is identified as the output. 

The rest of the paper is organized as follows. Background on breast cancer risk factors and literature of machine 
learning techniques application to breast cancer is presented in Section 2. Section 3 provides a brief description of the MLP 
structure. Section 4 presents the data and the empirical results of the breast cancer early risk assessment model. Finally, 
concluding remarks and future work are presented in Section 5. 
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