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Regression analysis of interval-censored data based on a neural
network approach: application to modelling mortality risk
in 24-hour physical activity patterns

HE Lingsong', FAN Xiaodongz, ZHANG Zhifangl
(1. School of Science, Jilin Institute of Chemical Technology, Jilin, Jilin 132022, China; 2. Department of Radiology,
Shenzhen Third People's Hospital, Shenzhen, Guangdong 515100, China)

Abstract: [Objective] To predict the survival probability of each observed object based on physical activity data.
[Methods] Physical activity monitoring data from National Health and Nutrition Examination Survey (NHANES) 2003 - 2006
were extracted from the NHANES database for different study subjects. The predictive performance of the models was evaluated by
combining various evaluation metrics such as Brier score, receiver operating characteristic (ROC) curve and area under the curve
(AUC), and the predictive performance of three survival analysis models such as conditional survival forest, adaptive least absolute
shrinkage and selection operator (LASSO), and deep learning survival model were compared. [Results] The prediction
performance of our deep learning survival model is better than the other two models. We also analyzed the importance of each
physical activity variable in the deep learning survival model, with age and total activity count having the greatest impact on a
person's body. Similar results were observed in both internal and external validation. [Conclusion] Deep neural network survival
models can be used as an effective tool for predicting the effects of physical activity on the body.
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