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Analysis of pertussis epidemic characteristics and incidence prediction in
Jiangsu Province (2011—2023)
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Abstract: Objective To describe the epidemic characteristics of pertussis in Jiangsu Province from 2011 to 2023 and to
explore the feasibility of using the Autoregressive Integrated Moving Average (ARIMA) model for predicting pertussis
incidence in the province. Methods Epidemiological characteristics of pertussis cases collected for this study were analyzed.
Data from January 2011 to June 2023 were used as the training set to construct the ARIMA model, which was then utilized to
predict the incidence trend of pertussis from July 2023 to December 2024, thereby evaluating the model’s predictive
performance. Results A total of 1 970 pertussis cases were reported in Jiangsu Province from 2011 to 2023, with an annual
incidence rate of 0.19 per 100 000. The number of reported male cases exceeded that of female cases, yielding a sex ratio of
1.08:1. Most cases occurred in infants under one year of age (52.2%, 1 049/1 970), with 83.5% of these infants being under
six months old (876/1 049). Pertussis exhibited a seasonal peak during spring and summer, with the highest incidence
observed in April. The ARIMA (1,1,3) (0,1,2);, model was identified as the optimal predictive model for this study, showing a
close alignment between the model—fitted incidence trend from 2011 to 2023 and the actual incidence trend. Additionally,
the actual monthly incidence from July to December 2023 fell within the 95% confidence interval of the predicted values.
Conclusion This model effectively fits the incidence of pertussis in Jiangsu Province and holds practical value for short—term
prediction and analysis of pertussis in the region.
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Figure 1 Seasonal decomposition map of pertussis in Jiangsu

Province from January 2011 to June 2023
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Figure 2  Autocorrelation function plot and partial autocorrelation function plot after difference
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Table 1 The evaluation metrics of alternative model
A AIC Py
ARIMA(1,1,2)(0,1,0),, 1072.42 0.882
ARIMA(1,1,2)(1,1,0),, 1029.35 0.808
ARIMA(1,1,2)(2,1,0),, 1011.56 0.813
ARIMA(1,1,2)(0,1,1), 1.009.59 0.781
ARIMA(1,1,2)(0,1,2),, 1.008.80 0.780
ARIMA(1,1,2)(1,1,1),, 1009.18 0.777
ARIMA(1,1,2)(1,1,2),, 1010.78 0.781
ARIMA(1,1,2)(2,1,1), 1010.06 0.790
ARIMA(1,1,2)(2,1,2),, 1011.69 0.791
ARIMA(1,1,3)(0,1,0),, 1 068.60 0.784
ARIMA(1,1,3)(1,1,0),, 1026.02 0.807
ARIMA(1,1,3)(2,1,0),, 1007.57 0.751
ARIMA(1,1,3)(0,1,1), 1.005.79 0.790
ARIMA(1,1,3)(0,1,2),, 1005.33 0.789
ARIMA(1,1,3)(1,1,1),, 1 005.76 0.792
ARIMA(1,1,3)(1,1,2), 1007.25 0.789
ARIMA(1,1,3)(2,1,1), 1 006.30 0.774
ARIMA(1,1,3)(2,1,2),, 1007.82 0.771
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Figure 3 The predicted figure of ARIMA (1,1,3)(0,1,2),;model
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