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Epidemiological characteristics and influential factors of hand,
foot and mouth disease rein fection in Xining City,
Qinghai Province, 2008 —2023
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Abstract ;: Objective To analyze the epidemiological characteristics, influential factors, and the risk of reinfection in patients
with hand, foot and mouth disease ( HFMD) in Xining, Qinghai, 2008 — 2023, and to provide scientific evidence for
preventing HFMD reinfection in Xining and Qinghai — Tibet plateau regions. Methods The incidence data of HFMD in Xining
from May 1, 2008 to December 31, 2023 were collected from the China Information System for Disease Control and Prevention
to establish a database of cases of HFMD reinfection by filtering and organizing. Descriptive epidemiological method was used to
describe the epidemiological characteristics of the reinfection cases, and the Kaplan — Meier method was utilized to assess the
cumulative hazard probability of HFMD reinfection after initial infection, and Cox proportional hazards regression model was
employed to conduct a comprehensive analysis of the risk of HFMD reinfection through both univariate and multivariate
perspectives. Results A total of 493 HFMD reinfection cases were reported in Xining 2008 —2023, the reinfection incidence
was 2.67% (493/18 472) , and the cumulative risk for the reinfection was 3. 00% . 486(98. 58% ) cases were infected twice,
and 7 cases (1.42% ) were infected three times. The Kaplan — Meier curve demonstrated that the cumulative risk of reinfection
increased sharply within 30 months after the first infection, and with 74.44% of cases reinfected within 30 months. The Cox
proportional hazards regression model analysis revealed that the risk of HFMD reinfection was lower in males compared to
females (HR =0.822, 95% CI . 0. 684 —0.988) , in children aged =3 years compared to those aged < 3 years( HR =0. 586,
95% CI; 0.445 -0.771). The risk of HFMD reinfection was higher in kindergarten children (HR =5.551, 95%CI . 2.278 -
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13.525) and scattered children ( HR =6.897, 95% CI: 2.769 — 17.184) compared to other population groups, and in
children residing in urban areas (HR =1.531, 95% CI; 1.222 —1.917) compared to those in rural areas. Conclusion The

reinfection rate of HFMD is relatively high in Xining. People living in urban areas, initially infected with enterovirus 71

(EV71), boys under the age of 3, and scattered children have higher risk of HFMD reinfection. Targeted intervention

measures ought to be implemented for these high — risk groups in order to effectively mitigate the reinfection incidence of

HFMD.

Keywords : Hand, foot and mouthdisease ; Reinfection ; Epidemiological characteristic ; Influential factor ; Cox proportional hazards
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Table 1 Reinfection of HFMD in Xining, Qinghai, 2008 —2023

) B g T A T
X 2% 3% (%)
(0
2008 412 412 0 0 0 0.00
2009 2 009 1 990 19(38) 19 0 0.95
2010 3273 3169 104(209) 104 1 3.18
2011 462 428 34(68) 34 0 7.36
2012 434 416 18(37) 18 1 4.15
2013 1252 1226 26(52) 26 0 2.08
2014 1 550 1 490 60(121) 60 1 3.87
2015 721 698 23(46) 23 0 3.19
2016 564 549 15(30) 15 0 2.66
2017 666 651 15(30) 15 0 2.25
2018 1752 1703 49(99) 49 1 2.80
2019 1577 1 536 41(83) 41 1 2.60
2020 226 223 3(6) 3 0 1.33
2021 1 568 1534 34(69) 34 1 2.17
2022 78 74 4(8) 4 0 5.13
2023 1928 1 880 48(97) 48 1 2.49
A1 18 472 17 979 493(993) 493 7 2.67
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Table 2  Distribution characteristics of single infection cases and reinfection cases of HFMD in Xining, Qinghai, 2008 —2023

PR

HEAE (%) n(%) (%) X PE
4531 4.879 0.027
P 10 559(58.73) 314(63.69) 2.89
Qs 7 420(41.27) 179(36.31) 2.36
I (%) 74. 444 <0.001
<3 7 005(38.96) 287(58.22) 3.94
=3 10 974(61.04) 206(41.78) 1.84
NBE 2 75.019 <0.001
4L 7 481(41.61) 157(31.85) 2.06
wUE L 8 904 (49.52) 331(67.14) 3.58
HoAh 1594(8.87) 5(1.01) 0.31
X 4.281 0.039
ekt 4297(23.90) 98(19.88) 2.23
Wi 13 682(76.10) 395(80.12) 2.81
SRR LR 11.972 0.007
FAN 15 609(86.82) 438(88.84) 2.73
EV71 559(3.11) 24(4.87) 4.12
Cox Al6 740(4.12) 14(2.84) 1.86
HAb 7B i 7 1071(5.96) 17(3.45) 1.56
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Fig.1 Time distribution of HFMD reinfection in Xining, Qinghai, 2008 —2023
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Fig.2 Time intervals between initial infections and secondary infections of HFMD in Xining, Qinghai, 2008 —2023
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Table 3 Cox proportional hazards regression model analysis of HFMD reinfection risk in Xining, Qinghai, 2008 —2023

LS E i) EASEViLn
£ I HR {1.(95% CI') PE T 1%L HR {H(95% CI) P
(1) (1)

PER 18 472 18 472

BH(=FA)

Pk 0.826(0.688 ~0.992) 0.041 0.822(0.684 ~0.988) 0.037
R (%) 18 472 18 472

<3 (ZHAHN)

=3 0.477(0.399 ~0.571) <0.001 0.586(0.445 ~0.771) <0.001
NBEAY 18 472 18 472

Hib(SFEAH)

HFEILE 5.811(2.385 ~14.155) <0.001 5.551(2.278 ~13.525) <0.001

HUR L 10.061 (4. 160 ~24.333) <0.001 6.897(2.769 ~17.184) <0.001
HIX 18 472 18 472

R (ZFEH)

il 1.265(1.014 ~1.578) 0.037 1.531(1.222 ~1.917) <0.001
SLIG R G R 2425 -

EVII(Z%4)

Cox Al6 0.438(0.227 ~0.848) 0.014 - -

HoAh i s 0.590(0.316 ~1.102) 0.098 - -
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