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Supplementary file 1. Breast Cancer Survival Model 

 

The BC survival model was built based on a model presented in Michaelson et al. [1], where the 

correlation between tumor diameter (D) at diagnosis and survival F(D) described by the 

following equation: 

𝐹 (𝐷) = 𝑒−𝑄𝐷𝑍
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In our analysis, we further expanded this model by adding another parameter namely time after 

diagnosis (T): 

𝐹 (𝐷, 𝑇) = 𝑒−𝑄(𝑇)𝐷𝑍(𝑇)
 

Where Q and Z then can be made into continuous functions of T: 

𝑄(𝑇) = 𝑎𝑇𝑏 

𝑍(𝑇) = 𝑐 ln 𝑇 + 𝑑 

As we did not find informative data from China, we used survival data from the Van Nuys Breast 

Center, USA [1] to obtain the related parameters values (a, b, c, d). Data from the Van Nuys 

showed that the 5-year and 10-year overall survival for breast cancer patients were 88%, and 

77%, respectively, whereas a study from Shanghai, China reported that those rates were 93% and 

83%, respectively [2]. Although the survival rates were higher in Shanghai, it is important to 

acknowledge that the survival rates for the whole urban China might be lower as better medical 

services can be appreciated in Shanghai than other cities.  Thus, we considered the data from the 

Van Nuys breast cancers could be reliably used in our study. By fitting those data into the 

aforementioned functions, those parameters values were found to be: 

Parameters Value (SE) 

a 4.475* 10-5(4.392* 10-6)  

b 1.859 (0.042) 

c -0.271 (0.101) 

d 2.017 (0.037) 
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