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Abstract ; Objective To analyze the epidemiological characteristics of hepatitis C in Nanchang from 2005 to 2023 and evaluate
the application value of the Bayesian structural time series ( BSTS) model in predicting hepatitis C incidence trends, providing
a scientific basis for the prevention and control of hepatitis C in the city. Methods Data on hepatitis C incidence in Nanchang
from January 2005 to December 2023 were collected. The trend and seasonal components of the monthly incidence data were
analyzed using time series decomposition. The BSTS model was constructed using R software, with data from January 2005 to
December 2022 used as the training set to fit the model, and data from January to December 2023 used as the test set to
evaluate the model s predictive performance. The prediction accuracy of the BSTS model was compared with that of the
autoregressive integrated moving average (ARIMA) model using mean absolute error (MAE) , mean absolute percentage error
(MAPE) , root mean square error (RMSE) , and root mean square percentage error ( RMSPE) as evaluation metrics. Results

The overall incidence of hepatitis C in Nanchang has been on an upward trend, though the rate of increase has slowed since
2017. The data reveals significant cyclical and seasonal fluctuations, with a peak incidence in the spring months from March to
May and a trough from January to February. The prediction performance indicators of the BSTS model ( MAE =9. 67, MAPE =
17.61% , RMSE =11.99 and RMSPE =17.84) were all lower than those of the ARIMA model ( MAE =12.12, MAPE =
29.03% , RMSE =15.30, RMSPE =33.62). Based on the BSTS model, the total predicted number of hepatitis C cases in
Nanchang from January 2024 to December 2024 is 308 (95% CI. 68 — 583 ), with an average monthly incidence of 26 cases
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(95%CI. 6 —48). Conclusion Hepatitis C incidence in Nanchang exhibits periodic and seasonal fluctuations. The BSTS

model outperforms the ARIMA model in prediction performance and can provide technical support for the precise prevention and

control of hepatitis C.
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Annual incidence and morbidity of hepatitis C in

Nanchang from 2005 to 2023
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Table 1 Ljung — Box Q test for the residuals from ARIMA and
BSTS models

= ARIMA #71 BSTS #& 7

b X i P i A P i
1 0.017 0.895 0.277 0.599
2 0.375 0.829 0. 809 0. 667
3 0.421 0.936 4.283 0.232
4 0.636 0.959 7.284 0.122
5 0.775 0.979 7.887 0.163
6 0.776 0.993 8.585 0.198
7 0.966 0.995 10.351 0.170
8 4.020 0.855 14. 699 0.065
9 4.521 0.874 14.939 0.093
10 4.603 0.917 15.110 0.128
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Table 4 Predicted hepatitis C cases in Nanchang from January
2023 to December 2024 based on BSTS model
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