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Cyclical characteristics analysis and machine learning based forecasting

of viral hepatitis incidence in China
MENG Qing—gang’, WU Qian—qian, ZHANG Yi-ting, LI Xiao—yu, LIU Chao
“Institute of Science and Technology Innovation, Hebei University, Baoding, Hebei 071000, China

Abstract: Objective To reveal fluctuation patterns and cyclical characteristics of viral hepatitis incidence in China and to
forecast its short—term trend, thereby supporting the optimization of prevention and control strategies. Methods Based on the
monthly incidence data of viral hepatitis in China from January 2015 to January 2025 by the National Disease Control and
Prevention Bureau, this study employed the Census X —13 Seasonal Adjustment Method to analyze the epidemiological
patterns and temporal trends of viral hepatitis during this period. The HP filter was applied to dissect the cyclical patterns of
incidence. Forecasting was conducted using a machine learning model (long short—term memory, LSTM) and a time-series
model (SARIMA), and and the predictive performance of the models was evaluated. Results The number of viral hepatitis
cases showed an overall increasing trend, with clear seasonal fluctuations observed each year, and the annual peak occurred
in March—April. From January 2015 to January 2025, the incidence of viral hepatitis in China was divided into three
complete cyclical cycles, with an average cycle length of 40 months. Notably, the amplitude of these cyclical fluctuations was
unstable over time. The mean relative prediction errors for the LSTM model and the SARIMA model were 6.37% and 6.71%,
respectively. The LSTM model demonstrated lower root mean square error and mean absolute error, indicating superior
predictive performance. Conclusion Combining cyclical analysis and machine learning models can effectively improve
prediction accuracy, contributing to achieving the goal of “Healthy China 2030”.
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Figure 1 Hodrick—Prescott filter chart of viral hepatitis cases in
China, January 2015—]January 2025
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Figure 2 Trend curve chart of actual and predicted values for
viral hepatitis cases in China, April 2023—May 2024
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Table 2 Viral hepatitis cases: actual values, predicted values, and prediction error in China, April 2023—May 2024

it (4% / ) SR AR LT SARINA FAA2

T RPE(%) T {E RPE(%)
2023/04 142 746 138972 2.64 144 110 0.96
2023/05 141 492 138 255 2.29 144 096 1.84
2023/06 133 888 137 688 2.84 144912 8.23
2023/07 151 809 151 135 0.44 158 041 4.11
2023/08 166 606 150 550 9.64 155393 6.73
2023/09 147 758 143 120 3.14 144 135 2.45
2023/10 152 695 137 538 9.93 134 346 12.02
2023/11 156 977 140 634 10.41 135813 13.48
2023/12 143778 140 451 2.31 134 725 6.30
2024/01 159 136 142 295 10.58 133 386 16.18
2024/02 142012 123714 12.88 124 275 12.49
2024/03 181 006 166 670 7.92 174723 3.47
2024/04 168 275 157 132 6.62 162 234 3.5
2024/05 165 333 152974 7.48 161 934 2.06
MRPE(% ) 6.71
MAE 9 998.727 10274.03

R 3 2024 4F 6 A—2025 4F 1 H vh G EEPERT R A BB fE | B (AN Fn 12 2

Table 3 Viral hepatitis cases: actual values, predicted values, and prediction errors in China, June 2024—January 2025

R (46 / 1) bR LR SARINA B2
TE RPE(%) TE RPE(%)
2024/06 152225 150217 132 162 268 6.60
2024/07 170 397 162 301 4.75 177 490 4.16
2024/08 163 748 162 444 0.80 176 493 7.78
2024/09 146 669 145 414 0.86 161 190 9.90
2024/10 148 566 137 859 721 151 399 1.91
2024/11 154173 144 145 6.50 152130 133
2024/12 161938 142177 12.20 151 957 6.16
2025/01 165723 146 922 11.34 152 145 8.19
MRPE(% ) 5.62 575
MAE 8995 9 104.638
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