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Application of LSTM-Informer model in the prediction of pulmonary

tuberculosis incidence
LI Qing-lin", SU Jin-ming, YANG Shu-yue, LIANG Yu-min, JJANG Wen—guo, LIU Wei, XUE Ling, WANG Wen—jun
“School of Public Health, North China University of Science and Technology, Tangshan, Hebei 063210, China

Abstract: Objective To explore the application of the advanced LSTM -Informer model in predicting and early warning of
pulmonary tuberculosis incidence, providing a reference for relevant authorities to formulate prevention and control measures,
and offering new methodologies and insights for forecasting other infectious diseases. Methods Pulmonary tuberculosis
incidence data for Jining City from January 1, 2010, to December 31, 2022, were obtained from the National Notifiable
Disease Reporting System (NNDRS). Monthly incidence rates were calculated by integrating demographic data from the Jining
Statistical Yearbook (2010—2022). The final 12, 18, and 24 months of data were used as test sets to evaluate model
performance, with the remaining data constituting the training set. The LSTM —Informer model was constructed and its
reliability assessed through comparison with standalone LSTM and Informer models. Results The predictive performance of
the three models across different forecast horizons was evaluated using error metrics: Mean Squared Error (MSE), Root Mean
Squared Error (RMSE), Mean Absolute Error (MAE), Mean Absolute Percentage Error (MAPE), and the Coefficient of
Determination (R?). Results demonstrated that the LSTM—-Informer model consistently outperformed the single models. In the
prediction of the 12—-month length, the MSE of the model was 0.028, which was 59.4% lower than that of LSTM, the MAE
value of 0.155 was 34.0% lower than that of LSTM, and the R? value was 0.850. When the forecast horizon extended to 18
months, the model maintained a stable MAPE of 0.104 and an R? of 0.808. Even at the 24 —month horizon, the LSTM —
Informer model retained significant advantages (R*=0.782). Conclusion Compared to single models, the LSTM —Informer
model, leveraging both local and global feature extraction, significantly enhances prediction accuracy for medium—to—long—
term forecasts. It shows considerable promise for providing novel theoretical support and reference for developing pulmonary
tuberculosis incidence early—warning systems locally.
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Figure 1 Principle framework of Informer model
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Figure 2 Time sequence diagram of pulmonary tuberculosis incidence in Jining City from 2010 to 2022
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