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[ Abstract] Objective To describe the epidemiological characteristics of recurrent cases of hand, foot, and mouth
disease (HFMD) in Yunnan province from 2008 to 2022 to inform the development of prevention and control strategies.
Methods Records of HFMD cases diagnosed by various medical institutions in Yunnan province between May 8, 2008,
and December 31, 2022, were collected via the Chinese Center for Disease Control and Prevention's Infectious Disease
Information Reporting Management System. After cleaning and verifying the data, a database of recurrent HFMD cases
was created. Then, we analyzed the temporal, regional, demographic, and pathogen distributions of the cases. Results A
total of 899 455 HFMD cases were registered during the study period, including 54 138 recurrent cases (cumulative
recurrence rate: 6.02%). Of these recurrent cases, 97.84% involved two episodes, with a male-to-female ratio of 1.61:1.
The median age was 3.74 years for cases involving two episodes and 4.43 years for cases involving three episodes. The
peak season occurred from May to July. Second episodes were prevalent in 15 counties and districts, while third episodes
were concentrated in Kunming's urban area. Most recurrences involved different pathogens; only 4.97% of cases involved
two consecutive infections of the same pathogen. Patients with severe symptoms in the first episode were at an increased
risk of recurrent HFMD compared to patients without severe symptoms (relative risk = 1.80, 95% confidence interval:
1.71 - 1.91). Conclusions The HFMD recurrence rate in Yunnan province was high and increased over time, exhibiting
distinct temporal, demographic, and regional patterns. Improving pathogen surveillance is crucial for developing
multivalent vaccines, and targeted measures should focus on severe cases and high-incidence areas.

[ Keywords] hand, foot, and mouth disease; recurrent infection cases; epidemiological characteristics; Yunnan
province
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Table 1 Cumulative recurrent and total cases and cumulative recurrent incidence of hand, foot, and
mouth disease by year in Yunnan province, China (2008 - 2022)

FEf X ARG IR E R EEIEGREE %
2008 2 11 396 0.02
2008—2009 120 25943 0.46
2008—2010 722 73 180 0.99
2008—2011 1905 110 452 1.72
2008—2012 3810 169 435 2.25
2008—2013 6531 224 146 291
2008—2014 10 523 301 423 3.49
2008—2015 15583 377 620 4.13
2008—2016 21251 456 167 4.66
2008—2017 25 860 518 941 4.98
2008—2018 32384 616 827 5.25
2008—2019 40 062 710 774 5.64
2008—2020 43911 762 996 5.76
2008—2021 48 004 826 095 5.81
2008—2022 54138 899 455 6.02
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Fig. 1 Monthly number of recurrent cases of hand, foot, and mouth disease in Yunnan province, China, 2009 - 2022
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Table 2 Episode-specific total number of cases, proportions, male/female distribution (number/ratio/incidence rate), and overall
incidence of recurrent hand, foot, and mouth disease (second to sixth episodes) in Yunnan province, 2008 - 2022

HARGL R ERG I L% B MR% BYEERERGRER % it Mkt% DR REGRAER % AR A%

2 52974 97.85 32609 61.60 6.25 20365 38.40 5.39 5.89
3 1095 2.02 704 64.30 0.13 391 35.70 0.10 0.12
4 65 0.12 40 6450 0.01 25 38.50 0.01 0.01
5 3 0.01 2 66.67 0.00 1 3333 0.00 0.00
6 1 0.00 1 100.00 0.00 0 0.00 0.00 0.00
&t 54138 100.00 33356 61.61 6.39 20782 3839 5.50 6.02
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Table 3 Number and proportion of recurrent cases of hand, foot, and mouth disease attributed to CVA16/EV71/other enterovirus
infections, stratified by initial source of infection, among 1 187 laboratory-confirmed cases in
Yunnan province, China (2008 - 2022)
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ER/E ST0 - &t 5 Eb/%
CVAl6EYfl%t g% EVTURYBI HE% A IE G R R G 2 m /%

CVAIL6 22 1.85 124 10.45 147 12.38 293 24.68

EV71 108 9.10 37 3.12 116 9.77 261 21.99

HoAth iy 25 117 9.86 72 6.07 444 37.41 633 53.33

&it 247 20.81 233 19.63 707 59.56 1187 100.00
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Table 4 Association between severe condition in the first episode and recurrence time of hand, foot, and mouth disease among
reported cases in Yunnan province, China (2008 - 2022): a univariate logistic regression analysis

RGO TR G E AL PS¥ i3 HERELLHR /% Vel PlE ORfA 95%CI Pl PfH
1 8497 850 526 1.00 1.000
2 979 52974 1.85 346.39 <0.05 1.866 1.745~1.995

403.72 <0.05
3 35 1095 3.20 53.24 <0.05 3272 2.335~4.585
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