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We developed two individualized risk prediction models for breast cancer focusing on the modifiable risk factors using 
the UK Biobank data. The models have been built based on the menopausal status pre- and post-menopausal. A nested 

case-control study within the 273,467 female participants was used to develop the models. Bootstrap stepwise regression was 
employed to identify variables that best fit the models followed by conventional stepwise logistic regressions to confirm the 
set of variables.  We employed machine learning decision tree classification analysis using the significant epidemiological risk 
factors to fit the trees and explore any interactions. We also used a Mendelian Randomization (MR) approach to seek further 
factors. A polygenic score of predisposition SNPs that reached GWAS significant p-value was incorporated into both models.  
Model performance was tested through calibration and discrimination for both models. We applied a cross validation approach 
of 10 folds to test internal validation. For model external validation, we plan to utilize breast cancer datasets from international 
cohorts. The model provide risk scores derived from the presence or absence of specific factors and are converted to relative 
risk estimates to enable the comparison of individual risk to the population risk at the same age group. The models have the 
potential to help a woman modify her lifestyle. The models will be implemented in the primary care and community based 
facilities as part of breast cancer prevention initiatives with the main aims of improving cancer education and prevention. 
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