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Epidemiological characteristics analysis and trend prediction of
hand, foot, and mouth disease, Hebei, 2014 — 2024

ZENG Juan™ , DONG Hui, HUANG Xing, SONG Xing, ZHU Jia — hui, LI Yan - ju, Al Jin
" Hebei Provincial Center for Disease Control and Prevention, Shijiazhuang, Hebei 050000, China

Abstract ; Objective  To analyze the epidemiological characteristics of hand, foot, and mouth disease (HFMD) in Hebei
Province from 2014 to August 2024, and to provide a scientific basis for the formulation of effective prevention and control
measures. Methods  The case report data of HFMD in Hebei Province from 2014 to August 2024 were extracted from the
Chinese Disease Prevention and Control Information System. Descriptive epidemiological methods were used for analysis, and
the incidence trend of HFMD was predicted by the ARIMA model. Results A total of 371 393 cases of HFMD were reported
with 26 deaths from 2014 to August 2024. The average annual incidence and mortality rates were 45.279 1 per 100 000 and
0. 003 2 per 100 000, respectively. The incidence rate of HFMD decreased year by year, as did the number of severe cases and
deaths. The disease showed a clear seasonal pattern, with a high incidence period from May to July every year. The incidence
rates in Langfang, Baoding, and Chengde were high. Children aged 1 —4 were the most susceptible group, with more male
cases than female. Enterovirus 71, Coxsackievirus A16, and other enteroviruses accounted for 20.62% , 26.87% , and
52.51% , respectively. Using the SARIMAX model to predict the number of HFMD cases from September 2024 to August
2025, which would decrease first and then increase. And the seasonal peak of incidence in 2025 would be higher than that in
2024. Conclusion The incidence rate of HFMD in Hebei Province has shown a downward trend, but the peak in 2025 is
predicted to be higher than that in 2024. It is necessary to strengthen the monitoring of the epidemic and etiology, scientifically
formulate prevention and control plans, and prepare for the response.

Keywords: Hand, foot and mouth disease (HFMD ) ; Etiological surveillance; Epidemic characteristics; Trend forecasting;
ARIMA
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Table 1 Reported cases of HFMD in HeBei Province, January 2014 to August 2024
Ehy He A5 15 RWF(/10 J7) FET- K SET# (/10 J7) R I
2014 85 276 116.296 9 15 0.020 5 332
2015 52 424 70.999 2 0 0.000 0 58
2016 60 768 81.843 3 5 0.006 7 160
2017 45 123 60.398 7 4 0.005 4 70
2018 35613 47.360 7 2 0.002 7 48
2019 38 230 50.593 6 0 0.000 0 15
2020 5015 6.605 7 0 0.000 0 2
2021 17 270 23.147 0 0 0.000 0 2
2022 4 533 6.086 2 0 0.000 0 4
2023 21922 29.544 9 0 0.000 0 8
2024.1 -2024.8 5219 7.039 2 0 0.000 O 3
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Fig.2  Seasonal distribution of HFMD cases reported in HeBei
Province from 2014 to 2023
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Fig.3 Age and gender distribution of HFMD cases in HeBei
Province from 2014 to August 2024
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Table 2 Etiological composition of laboratory — confirmed HFMD cases from January 2014 to August 2024

g gg‘gﬁiﬁﬁi? EV71 Cox Al6 HAb it 5 7
T BIEL K A% ) Tt (%) il (%)

2014 5474 2 872 52.47 1558 28.46 1 044 19.07
2015 3375 307 9.10 922 27.32 2 146 63.59
2016 4 034 1234 30.59 1652 40.95 1148 28.46
2017 3621 1337 36.92 370 10.22 1914 52.86
2018 3262 180 5.52 730 22.38 2 352 72.10
2019 4 350 266 6.11 2176 50.02 1 908 43.86
2020 494 34 6.88 76 15.38 384 77.73
2021 2 525 161 6.38 464 18.38 1 900 75.24
2022 580 18 3.10 141 24.31 421 72.59
2023 3529 149 4.22 213 6.04 3167 89.74
2024 795 48 6.04 306 38.49 441 55.47
4t 32 039 6 606 20.62 8 608 26.87 16 825 52.51
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Fig.5 Time series forecasting chart of Hand, Foot, and Mouth

Disease incidence in HeBei Province
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Table 3 Predicted HFMD incidence numbers by month in HeBei
province from September 2024 to August 2025

B i C4F = ) %ﬁ{% LCL ucL
2024 -09 1 036 330 2 504
2024 - 10 1329 205 4 642
2024 - 11 1 088 109 4 495
2024 - 12 520 39 2 363
2025 -01 136 9 657
2025 02 69 4 346
2025 -03 86 4 443
2025 -04 235 11 1225
2025 -05 882 39 4 657
2025 -06 2116 90 11 264
2025 -07 3 680 153 19 706
2025 -08 3711 151 19 955
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