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Risk Prediction of HFMD in Changzhou based on Deep Learning MSTF

Model
Lu Shengnan, Shen Sipeng, Zheng Xianzhi (Changzhou Institute of Public Health, Nanjing Medical University, Changzhou,
Jiangsu 213022)

[Abstract] Objective To compare the application of the intervention model, and multi-variable spatio-temporal fusion

(MSTF) model in predicting the incidence of hand, foot and mouth disease (HFMD) in Changzhou. Methods Extension of
the autoregressive integrated moving average (ARIMA ) intervention models and MSTF model were trained and validated based
on the reported HFMD case data in Changzhou City from 2014 to 2023. The predictive performance of the two models was
tested using the incidence data of 2024. The root mean square error (RMSE) and mean absolute percentage error (MAPE)
were used to evaluate the predictive performance of the models. Results The incidence of HFMD in Changzhou City exhibited
a significant seasonal pattern, with peaks occurring from May to July and October to December. The optimal ARIMA
intervention model and MSTF neural network yielded RMSE values of 242. 15 and 144. 52, and MAPE values of 328. 63 and
93. 67 in the testing set of 2024, respectively. The fitting effect of the MSTF model was superior to that of the ARIMA model.
The prediction results using the MSTF neural network were largely consistent with the actual incidence. Conclusion The
MSTF model demonstrates better predictive performance for the incidence trend of HFMD in Changzhou City and can provide
references for the monitoring and prevention of HFMD.
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