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Epidemiological characteristics and influencing factors of recurrent
cases of hand - foot — and — mouth disease reinfection,
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Abstract ; Objective To analyze the epidemiological characteristics and influencing factors of repeated infections of hand - foot
— and — mouth disease in Haikou City (2008 — 2024 ), and to provide reference for formulating prevention and control
strategies. Methods  Collect data through the national notifiable disease report system, Use descriptive statistics, logistic
regression, and other methods for data analysis. Results The recurrence rate of hand — foot — and — mouth disease in Haikou
City (2008—2024 ) was 6.41% , and showed a fluctuating downward trend from 2016 onwards. The repeated infection
epidemic season is from April to July and from September to November. The repeated infection rate in males (6.90% ) is
higher than that in females (5.62% ). 95.18% of repeat infection patients are children aged 3 years and below, with repeat
infection rates of 9.59% , 8.17% , 6.22% , and 4.95% in the age groups of <1.1 - <2 .2 - <3 and 3 - <4 years,
respectively. The repeated infection rate among scattered children (7.32% ) is higher than that of preschool children
(4.14% ) and students (0.96% ). The repeated infection rate in rural areas (7.29% ) is higher than that in urban areas
(6.33% ) and townships (5.50% ). The median interval between repeated infections is 385 days, with 76. 75% occurring
within 2 years. The repeat infection rate of patients with severe symptoms (9.36% ) is higher than that of patients with mild
symptoms (6.39% ). Male, 3 years old and under, scattered children and preschool children ( compared with students) , rural
and urban areas ( compared with towns) , low incidence years, and severe first — time infections are risk factors for recurrent
infections. Conclusion  The repeated infection rate of hand — foot — and — mouth disease in Haikou City is showing a
downward trend, but it is still necessary to continue to strengthen health education, pathogen monitoring and other prevention

and control measures. The key prevention and control targets are scattered children aged 3 and below, and actively promote
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EV71 vaccination, which is conducive to controlling and reducing the occurrence of repeated infections.

Keywords: Hand — foot — and — mouth disease; Reinfection; Epidemiological characteristics ; Influencing factor
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Table 1 Epidemiological characteristics of recurrent HFMD infections in Haikou City, 2008 —2024

HEBPNL(n)

R %‘ﬁ% R R 5 R 5 R iéfg/’%ﬂ%
1k 2K 3 4 K 5K
2008 2 314 106 0 0 0 4.38
2009 3220 156 38 0 0 0 4.62
2010 6 677 432 162 0 0 0 6.08
2011 9 860 643 387 9 0 0 6.12
2012 8 703 682 528 25 0 0 7.27
2013 11 604 1 063 724 30 2 0 8.39
2014 5904 611 668 39 5 0 9.38
2015 14 520 1352 1072 67 3 1 8.52
2016 7 460 641 895 61 5 0 7.91
2017 11 136 824 668 42 2 1 6.89
2018 6 812 542 765 53 5 0 7.37
2019 11 841 585 981 43 2 0 4.71
2020 980 73 108 6 0 0 6.93
2021 7793 380 562 18 1 0 4.65
2022 1 007 57 74 6 1 0 5.36
2023 11 821 254 623 18 0 0 2.10
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Fig.1 Temporal distribution of single and recurrent HFMD infections in Haikou City, 2008—2024
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Fig.2 Distribution of inter — infection intervals for recurrent HFMD in Haikou City, 2008—2024

12. 69% (158/1 245) , Hivh 2024 4F EV71 AL L Z 24
(6. 12% ,6/98) .

R RGP A i B EL ORI AR
MA 138 A, Hoi HoAth i 16 9% 5 71 AL EVT71 Fl
CoxA16 435l & 36 A A1 31 A, 5 & & YL R 43 31 N
7.68% 8.02% F15.63% , 22 R G258 X (y =
2.824,P =0.224) . BRGSO BG4 A 0 R 2
SRWMA o6 A, H 2 N & YA F R
(CoxA16) , Ayt [a] [a] B 43 51 ok 351 d 457 d;2 N
R FUA M R 5 (R ELUR Y0 ) | s B
w12k 387 d.567 d;1 A YR EVTL, E] kg 778 d )5

PO, HAb i 38 5 75 1N B OB g H At g 3
5, [E1FE 291 d J5 - IRIENE CoxAl6,

2.6 HraBEE RGN BB 4L, B
RGBSR R B2, HEAT BRLIAL R logistic 34T, 75 1)
PEG AR N2 RS s T R
RAFRY AT 2= 2 R BT T R 11 T A R A
M, L 2, K LA BRI AZ K logistic [a] IH LAY
SR SRR, B3 2 MU CHUE JLEF4HE
JUEE (W EE 272 ) (A VA (X UL IX) AR & 47
fr AU O HE R R R SRR R, Wk
36

R2 FROEEZEGYR G logistic [ulIH 7347

Table 2  Univariate logistic regression analysis of recurrent HFMD cases

Akt i@’%ﬁ% E%%’@"% ik%)@g’% B Wald P OR(95% CI)

P51
5 75 071 5563 6.90 0.218 84.013 <0.001 1.244(1.187 ~1.303)
1 47 665 2 840 5.62 1

AR (4)
<1 16 278 1726 9.59 1.706 921.758 <0.001 5.507(4.933 ~6.148)
1~ <2 39 706 3531 8.17 1.530 828.711 <0.001 4.619(4.162 ~5.126)
2~<3 25 375 1682 6.22 1.236 485.066 <0.001 3.443(3.084 ~3.843)
3~ <4 20 343 1 059 4.95 0.995 281. 820 <0.001 2.704(2.407 ~3.037)
=4 21 034 405 1.89 1

PN TS
W ILE 91 180 7 203 7.32 2.094 159. 802 <0.001 8.118(5.857 ~11.231)
HFe)LE 26 917 1163 4.14 1.491 78.828 <0.001 4.440(3.195 ~6.170)
2 3 802 37 0.96 1
HoAt 837 0 0.00
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Table 3 Multivariate logistic regression analysis of recurrent HFMD cases
A S8 B Wald P OR(95% CI)
P 5 ks 0.229 91.256 <0.001 1.257(1.199 ~1.317)
AR () <1 =4 1.605 620. 409 <0.001 4.979(4.388 ~5.650)
1~<2 1.429 536.350 <0.001 4.173(3.698 ~4.710)
2~<3 1.122 329.294 <0.001 3.072(2.721 ~3.468)
3~ <4 0.865 198.996 <0.001 2.376(2.107 ~2.679)
INE TS s L 2 0.848 23.687 <0.001 2.335(1.659 ~3.285)
)L 0.884 26.218 <0.001 2.421(1.726 ~3.396)
JEAZER o) FHIX 0.233 0.047 <0.001 1.262(1.150 ~1.385)
WX 0.191 0.042 <0.001 1.211(1.116 ~1.314)
B R &% (fHEAE) Bk (FEUE) 0.198 70.557 <0.001 1.218(1.164 ~1.276)
AT % 2 -0.057 3.126 0.077 0.944(0.886 ~1.006)
R ERE 7 & 0.255 4.059 0.044 1.291(1.007 ~1.655)
3 W B 5 AR IR B FE WA, S B 1T AR T SR i XL
WEARVRSAE' s T RO R LA 3 B LR

2008—2024 4F ¥ 11T T+ A2 111 955 1 42 e e %l
6.41% , TR (2.21%) M (2.27%) T
B (2.75% ), SE R AT EEIX T (6.50% ) #
T, A % Meta 23087 o, [ 2 F1 0 o 52 R L A
0.10% ~12.68% 8], My B4 AE ") BFSTAERR
REAS B T AT R e R NT AR RS R S B2 R R
PRI S T TR O T R R R [ 2016 AR
S AR AR DL 3 T e a3, 5% 5 2016 4E EVTL S
P S TR 1 BR AR = R R AR AT O, i T
EV71 K H % [ 2016 4RdRiat TR, 4R (U T 2K
H I A0 R P P A o o S SR ) R — S S, 5
AL R EVTL 58 15 % A4 T 10— Uk
Yy KUK 0 F W, s A 5 R IR e 7 A R A S
FPEICILAG LIS , FEK T e Ry s

BRI TAT TR 4—T 7 .9—11 J il il 4

JLEE R 3, B R R T v, SR VL
BPY W A g T — 2, SRR 4 Lt
YiReM AR SER = F DA IR B L LT R - sh
TR 255G 0 M X A0 A b, R b 3 R R YL R
1R TR X, AT S AR L2 A% AR K JOE TRk
BLTE ST TR IX L™ ekt AR % 0 95 YRR X
2= EVT1 e R A7 e 22 51 45 5 Tk X
R R TRLIX, 5 TR XN R
BRI L N BE BRASHWE NER L ER
TR T R 5 I 1) 1) B v 57 20 385 d (1. 05y ),
50. 58% W HE &2 L R R AR T — RS S 1 AR,
76.75% KA 2 RN, 5 PUS PRI 2 45 iAo
SESLIT R 5 1 YRR Y o TOAE A R T AR R
(9.36% ) fm THRAE B (6.39% ), SEIE B EA G
RENRBEM. B EMRE -2 AEThES



- 4582 -

PRAR T BT 2 2% 2025 4456 52 #:%5 24 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 24

xR

Z R 2% logistics M &5 R ws, Bk .3 % &L
T VBUE JLE ML (R A4 )RR R X
(R ECEEIX) ARAAEAy 18 R Y Ay Hi i o o A J
TGN 2 . SEEFERTIESS TR [ (Y 2 , 1 i e
W KAy (TS E BB ) 2 B S IR L i e
Wz PRI, 4 i A ARy e A R i 1 IR LB AH LI
RAFAY S 1 T A S LR B B0 4 25 AN g
RAEAY CZBPFEARE SEBR AW 1 0 iy AR ) J2
HARYL AP R B R#E— 25 o A S s 5
ZHUB Oy MBS AR B R B AT R SR T
T PV R R AR SRR AR Oy 1 B = BEAOR , S
Yl MUY (A5 B TR A PR E ) AR g PR R A
32 T S L N FE 0 PR 2R, 0B B PRI R AR 03 R 1Y
SBILTEUAE S b R AR B4 ) th T 2 g Loty
IS B R AR X S 2R L
SRR R A 1A N AR R AR 1 H A R R
(7. 14% ) & T s KA (6. 04% ) 55 25 R AT , A W
SELEAA I VT S BRUA T HREAE A A1 BT S R AR
I EREAR SRR TRAT R AE BT 5T 45 R AH X A
ZEME.

ZE TR g T TR T A R R T A
SERIKAE TR R BT B B, ABAT) 5 4 S A4
FRAE 43 2 R AT iU L R H WA G R By 4
R, SR L 5 AT A 22 UGS RN 1 7T BE 5 98
FEHLAG R i 2 s AFEFIEE S 3 B 48 =
o JerL 2 1) 3 R A ) AN 5 1 A ) S 5 Y 2 A
B RIS § EVT1 2 v He M, A 2508 il F s 2
ARG R A . AN N [R]  1E k E EAY EVT L
AR T RE X Hh AR R AR S, A R IR SRS
P RVT
FFHMRER  ARSEALEAEATATHR 55 w5

% 0k

(1] k. FRDGISYT IR (2018 4ERR) [T]. 44 (5 5, 2018,
31(3):193 -198.
Anonym. Guidelines for the diagnosis and treatment of hand, foot
and mouth disease (2018 edition ) [ J ].
Information, 2018, 31(3): 193 —198. (In Chinese)

(2] B ZEAEAN, 58, 45, 2021 4Edb 5t B3 1l X P 22 R 22 5 1
SR R DS LT]. SARBIRY B2 4, 2023,34 (10) : 746 -
751.

Infectious Disease

Cui R, Li LL, Tian J, et al. Study on economic burden and
influencing factors of hand, foot and mouth disease in Fangshan
District, Beijing, 2021[J]. Modern Preventive Medicine, 2023,
34(10) . 746 —=751. (In Chinese)

(3] &, A% WEAL . R TR idd o e i e 7 | L ) 37 E s A L I
T 2EHE AR B RAFAEL T o [ TLAE B v A8 1, 2025, 16 (5) - 15
-18.

[10]

[11]

Yu L, Hu J, You QB. Serological indexes and clinical
characteristics of children with Hand - Foot — Mouth disease caused
by different enterovirus infection [ J]. China Health Standard
Management, 2025, 16(5) ; 15 —18. (In Chinese)

T5 R RIER RN A, A N T T 10 TR KU 43
Bi——2ETF Cox LL MU BRI [ )], BUAR Ty = 2, 2023,
50(12):2137 -2142.

Fang QJ, Wen TC, Zheng CJ, et al. Risk analysis of hand, foot

based on Cox

and mouth disease reinfection, Quzhou City
proportional hazards regression model [ J ]. Modern Preventive
Medicine, 2023, 50(12): 2137 —=2142. (In Chinese)
B, S, ERGE 5. 2013 - 2022 AF M TR R E A
SR ATHRFAE B S W B 2R A3 AT [T ] S R 5 %2, 2025, 32
(3):287 -291.

Huang JR, Li L, Wang LL, et al. Epidemic characteristics of
hand, foot and mouth disease re — infections and their influencing
factors in Wenzhou City, 2013 - 2022 [ J].
Medicine, 2025, 32(3) : 287 —291. (In Chinese)

FRE, THOE, B, 55, 20172021 SR8 i RE X T2 1
o0 T S R A T A R A BT [ ) ] TR B2 2 15 i Ak i, 2023,
39(3) .277 -280.

Wang XX, Ding ZY, Gao D, et al. Epidemiological characteristics

Practical Preventive

of repeated infection of HFMD in Liangxi District of Wuxi City form
2017 to 2021 [ J]. Journal of Preventive Medicine Information,
2023, 39(3): 277 -280. (In Chinese)
Wi s, sk p. 2008—2021 AR PRYD P AL 1 o S I g
BRAT IR R S e DR 2R 4 A [ ] AR TRy B2 24,2022, 49
(20) :3673 -3677, 3697.
Yang LJ, Zhang X. Epidemiological characteristics and influencing
factors of repeated infection with hand, foot, and mouth disease
from 2008 to 2021 in Shapingba, Chongging [ J ]. Modern
Preventive Medicine, 2022, 49 (20) . 3673 - 3677, 3697. (In
Chinese)
BRI, R, 254, A T TR T R SRR R R R (1) Meta 53
Ml T]. BACTHRG B 2% ,2021,48 (14 ) :2547 - 2551.
Hu QM, Cheng C, Li Y, et al. A meta — analysis of influencing
factors for reinfection of hand, foot and mouth disease[ J]. Modern
Preventive Medicine, 2021, 48(14) : 2547 - 2551. (In Chinese)
BN, SR 7, M. op B R T R DA A TR AIE K 2 1] 2R
SeE T[] b B 3L R 27 4, 2023, 39 (10) £ 1009 ~
1016.
Liang XJ, Zhang ZF, Wang XH. Epidemiological characteristics
and spatial aggregation of hand, foot and mouth disease in mainland
China[ J]. Chinese Journal of Zoonoses, 2023, 39(10): 1009 —
1016. (In Chinese)
FAE T HIE SR G T 0 R A S R R AT B
BB D] BB A PR, 2021.
Wang J. Analysis of influencing factors and prediction of hand,
foot and mouth disease incidence based on geographic information
system [ D ].
Technology, 2021. (In Chinese)
XK, BT, =, 55 2009—2022 AEHIHLAE N 15 12 H ik
PR IR (51 AL A 7 0 2 AR B S B PR R A3 B [0 ] 9
2023,38(10) :1198 - 1204.

Wuhan: Huazhong University of Science and

Liu T, Xiao XY, Wu Y, et al. Epidemiological characteristics of
reinfection of pathogens causing hand, foot and mouth disease and

influential factors in Jingzhou, Hubei, 2009 —2022[ J]. Disease



IRACTR BT B 27 2025 4757 52 455 24 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 24

- 4583 -

[12]

[13]

[14]

[15]

[16]

[17]

Surveillance, 2023, 38(10) : 1198 —1204. (In Chinese)
ZREAMG AR, XUHESC, A5 I LT 1 R AR R A
T EV 71 B 6 UG IR HCR T[T ] BT B~ 1 4
Z47,2024,40(11) 11371 - 1375, 1402.

Li XM, Lin K, Liu YW, et al. Analysis on effectiveness of
protection against hand — foot — mouth disease reinfection after
previous infection and EV 71 vaccination of children in Shenzhen
[J]. Journal of Preventive Medicine Information, 2024, 40(11) ;
1371 - 1375, 1402. (In Chinese)

/M, BB 5, Ak, 2008—2018 4F 3k [ T & 11 9% AT 1 2
Al T]. MR BB 2A 4R ,2021,27(15) :1142 - 1148, 1155.
Chen XJ, Huang DG, Feng T. Prevalence analysis of hand, foot
and mouth disease in China, 2008 —2018[ J]. Journal of Hainan
Medical University, 2021, 27 (15). 1142 - 1148, 1155. (In
Chinese)

FRER 8/, 20K . 2015—2020 AF g 0T H0AE T 2 HR IR
ATIRZE R B R 2 A B [ ] i 2 2% 42,2021 ,37 (4) ;860
-865.

Chen Q, Zeng XP, Li YW. Epidemiological characteristics and
influencing factors of severe HFMD in Haikou city, China, from
2015 t0 2020 J]. Chinese Journal of Virology, 2021, 37 (4):
860 —865. (In Chinese)

TBESC, RE/NGR  BIFAFS AT TIFE A4 2017 4F % 2020 4R F 2 1
Joi 20 UG IR RS AR R 43 A [T ] S80S AR B B2 2%, 2022,
40(4) :501 —503.

Wang XW, Xiong XQ, Hu LL, et al. Analysis of multiple
infection status and influencing factors of hand, foot and mouth
disease in Jiangxi Province from 2017 to 2020[ J]. Experimental
and Laboratory Medicine, 2022, 40 (4 ). 501 - 503. (In
Chinese)

WG, 5Kk S, B, 55 2008—2019 AR PG 45 T2 11 T A JR%
YL I AT R 43 AT [T ). BUAR TR B2 %, 2021,48 (4)
599 -603.

Yang GJ, Zhang Y, Cao L, et al. Epidemiological characteristics
of repeated infections with hand — foot — and — mouth disease
(HFMD) from 2008 to 2019 in Shaanxi Province [ J]. Modern
Preventive Medicine, 2021, 48(4) : 599 —603. (In Chinese)
ML, F/NE  BRAEE |, 45 2008—2022 4Ry M i T2 1
SERBGERAT R AR KO X 3R A A [0 ] TR B2 24 1 e Ak
2023,39(8) :955 —960.
Lin HY, Wang XJ, Chen JG, et al. Epidemiological
characteristics and influencing factors of repeated infections of

hand - foot — mouth disease in Luzhou from 2008 to 2022 [ J].

[19]

[21]

[23]

Journal of Preventive Medicine Information, 2023, 39(8) : 955 -
960. (In Chinese)
FLORAL, BN AL M E T R LR S AR A L B AR
BEERRPR LR [T]. 1A {4 £, 2013,28 (29) : 4816 -
4818.
Qin RQ, Huang LH. Comparison of body morphological indicators
between urban and rural resident children in Haikou City [ J].
Maternal and Child Health Care of China, 2013, 28(29) . 4816
—-4818. (In Chinese)
TR BRA ik, . A IETT 6 B LR ILEE KM F R A
RN S EVTL AN OC R e [ 0] o ) 355 0 A 4G i A
7,2023,46(6) :589 —593.
Li WQ, Chen BQ, Yang Z, et al. Investigation of hand — foot —
mouth disease awareness and EV71 vaccination among parents of
children under 6 years old in Hefei city[ J]. Chinese Journal of
Frontier Health and Quarantine, 2023, 46 (6): 589 —593. (In
Chinese)
#1244y BRI, 4. 2008—2020 4EFEZA T T2 Lk f &
TG B AT T 24 R 20 A [T 23 2 o 5 S e Pk i
2022,20(1) :6 —11.
HeHY, Zhou XY, Shao D, et al. Epidemiological characteristics
of repeated infections of Hand — foot — mouth — diseasein Yaan City
from 2008 to 2020 [ J]. Parasitoses and Infectious Diseases,
2022, 20(1): 6 —11. (In Chinese)
FHIF R, H5EM, 5. T2 D LA K7 K b
FERREE AR AL B I R B SCLT ). A B R 2 2%k, 2017,
29(3):305 -308, 312.
Mao QF, Cui DW, Yang XZ, et al. Changes and significances of
cytokines and immunoglobulin in serum in children with hand —
foot — mouth disease[ J]. Chinese Journal of Microecology, 2017 ,
29(3): 305 -308, 312. (In Chinese)
Chen B, Yang Y, Xu XF, et al. Epidemiological characteristics
of hand, foot, and mouth disease in China: A meta — analysis
[J]. Medicine (Baltimore) , 2021, 100(20) : €25930.
XURSHE, B4R , TR, 55 MM TIT 2012 - 2022 48 T & 1 A7
FE R AR I 0T [T ] iy B2 2 4k ,2025,31(1)
68 -72.
Liu GQ, Xiao J, Tan H, et al. Epidemiological characteristics
and etiological analysis of hand — foot — mouth disease in Chenzhou
City from 2012 to 2022 [ J]. Anhui Journal of Preventive
Medicine, 2025, 31(1); 68 —72. (In Chinese)

W5 B 8#A.2025-06-25

(L#F 4557 W)

[26]

[27]

(28]

Xu LL, Xu HF, Wang ZX, et al. Adverse childhood experiences
and intimate partner violence in adulthood among transgender
women: exploring the chain mediating role of self — esteem and
LGBT minority stress [ J]. Annals of Medicine, 2025, 57 (1)
2464936.

Campbell T, Rodgers YVDM. Conversion therapy, suicidality, and
running away; An analysis of transgender youth in the U. S[J].
Journal of Health Economics, 2023, 89 102750.

Grant R, Amos N, Lin A, et al. Mental health and wellbeing
and legal gender

outcomes associated with social, medical,

[30]

affirmation among trans young People in Australia [ J]. Int J
Transgend Health, 2024, 77 1 —13.

Wang YC, Hoatson T, Stamoulis C, et al. Psychological distress
and suicidality among transgender young adults in the United States
[J]. Journal of Adolescent Health, 2024, 74(6) . 1095 - 1105.
Raj P, Dubey A. Comprehending health of the transgender
population in India through bibliometric analysis[ J]. International

Journal of Public Health, 2024, 69 1606598.
%5 B 8. 20250726



