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Evaluating the impact of the COVID - 19 pandemic and the prevention
and control measures on the epidemic trend of hand, foot, and mouth
disease using the SARIMA model

CHEN Yi-xiong", REN Meng, ZHANG Xue, ZHANG Sheng, WANG Zi-qi, DU Xiang—jun, ZHANG Xin—dong

“Bao’ an District Center for Disease Conirol and Prevention, Shenzhen, Guangdong 518101, China
Abstract: Objective To explore the impact of the COVID -19 pandemic and the prevention and control measures on the
epidemic trend of hand, foot, and mouth disease in Bao’an District, Shenzhen. Methods Based on the incidence data of
hand, foot, and mouth disease in Bao’an District, Shenzhen from 2014 to 2019 (pre—pandemic) and from 2020 to 2022
(pandemic and “Class A Infectious Disease Management for Class B Infectious Diseases” period), counterfactual models were
established respectively using the seasonal autoregressive integrated moving average (SARIMA) model to predict the
incidence of hand, foot, and mouth disease in 2020 to 2023 and 2023 (continuous epidemic and “Class B Infectious Disease
Management” stage), followed by comparison with the actual incidence. Results Compared with the predicted results, the
actual incidence scale of hand, foot, and mouth disease from 2020 to 2022 decreased by 45.29% to 85.71%, and the
characteristics of time distribution changed. The incidence of hand, foot, and mouth disease rebounded rapidly in 2023, and
the annual incidence scale increased by 125.73% compared with the predicted value based on the “Class A Infectious
Disease Management for Class B Infectious Diseases” period, but was lower than the predicted value based on the data before
the COVID-19 pandemic. Conclusion The COVID-19 pandemic and prevention and control measures significantly affected
the epidemic trend of hand, foot, and mouth disease in Bao’an District, Shenzhen, reducing the incidence in the short term,
but the lack of immune stimulation in the long term may lead to an increase in the incidence. It is recommended to
continuously monitor the epidemic trend of hand, foot, and mouth disease, and especially strengthen vaccination when
prevention and control measures are relaxed to protect public health.
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Figure 1 Annual incidence of hand, foot, and mouth disease in
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Figure 3 Decomposition chart of the trend in hand, foot, and mouth disease incidence from 2014 to 2023 in Bao’an district of Shenzhen
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Figure 2 Weekly case distribution of hand, foot, and mouth disease in Bao’ an district of Shenzhen from 2014 to 2023
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Figure 4 Time series plot, autocorrelation plot, and partial autocorrelation plot of the original data converted from 2014 to 2019
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Table 1 Alternative SARIMA models and model evaluation metrics
LA AlC BIC R? RMSE MAE
SARIMA(1,1,2),(2,1,2)s, 1376.39 1404.87 0.89 3.26 2.16
SARIMA(2,1,2),(2,1,2)5 1386.02 1418.07 0.89 3.31 2.17
SARIMA(1,1,1),(1,1,0)5 145431 1 468.55 0.86 3.82 2.43
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Table 2  Alternative SARIMA models and model evaluation metrics

AR AIC BIC R’ RMSE MAE
SARIMA(1,1,1),(1,1,0)5, 310.45 321.02 0.87 0.96 0.62
SARIMA(2,1,2),(1,1,1)5, 316.17 334.68 0.87 0.96 0.63
SARIMA(1,1,1),(0,1,1)5, 312.70 323.28 0.86 0.97 0.63




AT £ 2% 2025 4545 52 45 53 Modern Preventive Medicine, 2025, Vol. 52, NO. 5

822 -
A
50 —— UIRSENIL{E
PR Rl
— - FIME
40 95% HEEE
5
= 30
% 20
=
10
0 ; ) 4 e, .
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
HH
[ "
30
& f"*o“. —— A ~. —— T
Y —— HIMNE I\ -]
! \ 2% hH 4
2 ! : Py A
L. -t ! i1 i |
i ‘u r ' I 20 ! Y of 1
= G &
= s / 4 - g Y [}
i : \ ! A - 15 ; 1 i\
' & A i 1 4
10 8 [ \ .J' b
10 r.)
5 2l
.
$az001 202003 202005 m‘éumc” 202008 00T 202100 %oz D1 202103 202105 202107 202109 202111 202201
B
3] B
Ly ——— LI 40 ———
5+ ‘f 5\ -=- Il = R
S £
| H A i 30
g { M 73 &
= " 1 {J H = 25
. | \ ! \ =
15 "f \‘ Fi 1 20
4 \ J
10} ,; L N\ = 15
4 \. 10
5 ‘-' .
u 5
- e
SID."II a1 2023.03 }‘ﬂ?l 05 ?ﬂ.‘!\ ar 4‘[3;’:! o9 S023-11 .'l‘ﬂ.}‘.‘ Lih)
=1

a:;fli’i' a1 2022-03 L022-05% .'H?%‘ ar 2022-0% L0217 20230

(=] 1}
A HIET 2014—2019 45T 2 TR & RLA TN 2020—2023 4T 12 TR & a3 K B SR 20204F T AL 1716 &5 3R S b (5 -5 T He
B 1R C Ol 202145 S D1 A SR SE PR (-5 A L4 B D O 20224 JE D1 &I R SEP - SN FL e I E O 2023 45T 12 M & 0 R 5

A5 TN LK
B 5 BN FLIX 2020—2023 4F T 2 g A 48 BE K S LA &
Figure 5 Comparison of predicted and actual incidence of hand, foot, and mouth disease in Bao’ an district of Shenzhen from 2020 to 2023

A
4

3

2

1

]
-
-2

3 B

Apr Jul Oct Jan Apr Jul Oct Jan
2022 2023
£
B c
1.00 1.00
075 075
050 050
w 025 025
E R ]H“o . u.-T.HTTh y 5 P [ ) A _‘T!  —
o [T LUK e N R TR T L ]
-050 050
-075 -0.75
W0y s 0 5 20 25 30 =0 5 10 15 20 25 an
Ens Emn

T A A g EUAEORFARS r it ]2 81 P BB Sy L AHSEIRT s 1T C A FARDG
B 6 2020—2022 4 A B Fe A I T P 51 1] e 31 1 1 AF G P B A 19 AR DG &

Figure 6 Time series plot, autocorrelation plot, and partial autocorrelation plot of the original data converted from 2020 to 2022
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