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[ Abstract] Objective To analyze the epidemiological characteristics of hand, foot, and mouth disease (HFMD)
in Chengdu from 2012 to 2020, to make comparison in order to examine the changes in incidence before and after
vaccination was introduced, and to provide basis for the prevention of HFMD in the future. Methods Descriptive
epidemiological methods were adopted to analyze the incidence, mortality and rate of severe cases of HFMD cases
reported in Chengdu from 2012 to 2020. Results From 2012 to 2020, the cumulative cases of HFMD reported in
Chengdu were as many as 279216, of which, there were 2201 severe cases and 16 deaths. The incidence increased every
other year, reaching 326.43 per 100000 person-years, the highest ever, in 2018. The rate of severe cases and mortality had
shown a decreasing trend since 2016. A total of 11892 cases of EV71, CoxA16 and other enteroviruses were detected in
the laboratory, accounting for 14.8%, 18.8% and 66.3%, respectively. Since 2016, HFMD cases caused by EV71 virus
infection had shown an overall decreasing trend, cases caused by Cox A16 virus infection had increased every other year,
and cases caused by other enteroviral infections had shown an overall increasing trend. The reported cases were mainly
concentrated in children aged 0-5 years (92.1%), with those in the age group of 1-2 years reporting the highest number of
cases. For children of different ages, male patients always outnumber female patients. The geographic distribution showed
that the areas with high HFMD incidence were always located in the central part of Chengdu City, and the three districts
with the highest incidence growth rate were Qingbaijiang District, Shuangliu District, and Longquanyi District. Temporal
distribution of HFMD cases showed an obvious bimodal distribution, with most of the cases concentrated in May through
August and October through December of each year. The number of new cases reached the highest (12309 cases) in July

2018. Conclusion While continuing to promote EV71 vaccination in the future, Chengdu also needs to pay more
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attention to viral infection serotypes other than EV71 and Cox A16 and conduct research on multivalent vaccines against

a variety of enteroviruses. The focus of prevention and control can be placed on areas with high population density, large

floating populations, large numbers of agriculture-related communities, and insufficient individual awareness of hygiene.

For the second circle of Chengdu city, the disinfection of agriculture-related communities should be strengthened, and

information sessions or other health education activities could be organized for individuals and daycare facilities with low

awareness of the importance of hygiene. In addition, more attention should be given to the prevention and control of

HEMD in the high incidence seasons.

[ Key words] Hand, foot, and mouth disease
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Table 1 General data of hand, foot, and mouth disease (HFMD) in Chengdu in 2012-2020
Year Number of cases  Incidence (/10%)*  Number of severe cases ~ Rate of severe cases (/10°)*  Number of deaths ~ Mortality (/10°)
2012 22739 193.80 190 835.57 2 8.80
2013 20833 175.36 527 2529.64 6 28.80
2014 38040 237.18 441 1159.31 2 5.26
2015 25890 151.27 252 973.35 1 3.86
2016 40411 228.05 501 1239.76 4 9.90
2017 25320 137.50 172 679.30 1 3.95
2018 61810 326.43 90 145.61 0 0.00
2019 34959 185.03 22 62.93 0 0.00
2020 22112 145.50 6 27.13 0 0.00
Total 292114 200.18 2201 788.28 16 5.73

Rate of severe cases: The proportion of severe cases in the new cases; Mortality: The proportion of death cases in the new cases. * The incidence (y’=25492.745,

P<0.05) and rate of severe cases (y’=1795.457, P<0.05) varied statistically from year to year.
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Table2 Sex and age composition of new HEMD cases in Chengdu in 2012-2020

Item 2012 2013 2014 2015 2016 2017 2018 2019 2020

Agelyr., case (%)
0- 1755(7.7)  1938(9.3) 2862 (7.5) 2482(9.6) 3386(8.4) 2133(8.4) 7243 (11.7) 2358(6.7) 1941 (8.8)
1- 6705 (29.5) 6924 (33.2) 11611(30.5) 8168 (31.5) 12458 (30.8) 7872 (31.1) 24139 (39.1) 9386 (26.8) 7874 (35.6)
2- 6588 (29.0) 5364 (25.7) 10385(27.3) 6553(253) 9163 (22.7) 5679 (22.4) 12980 (21.0) 7938 (22.7) 4508 (20.4)
3- 4597 (20.2) 3984 (19.1) 7823 (20.6) 5334(20.6) 8636 (21.4) 5234(20.7) 9107 (147) 7005 (20.0) 4103 (18.6)
4 1760 (7.7)  1455(7.0)  3005(7.9)  1840(7.1)  3775(9.3)  2352(9.3) 3891(6.3) 3697 (10.6) 1906 (8.6)
5- 1100 (4.8) 922 (44) 1933 (5.1) 1246 (4.8) 2518(6.2) 1743(6.9) 3352(54) 3875(11.1) 1322(6.0)
9- 145 (0.6) 149 (0.7) 246 (0.6) 139 (0.5) 258 (0.6) 179 (0.7) 515 (0.8) 415 (1.2) 217 (1.0)
14- 89 (0.4) 97 (0.5) 175 (0.5) 128 (0.5) 217 (0.5) 128 (0.5) 583 (0.9) 285 (0.8) 241 (1.1)

Sex/case (%)

Male 13801 (60.7) 12407 (59.6) 22102 (58.1) 15086 (58.3) 23544 (58.3) 14595 (57.6) 35777 (57.9) 20008 (57.2) 12300 (55.6)
Female 8938 (39.3) 8426 (40.4) 15938 (41.9) 10804 (41.7) 16867 (41.7) 10725 (42.4) 26033 (42.1) 14951 (42.8) 9812 (44.4)
Male-to-female ratio 15:1 15:1 14:1 14:1 14:1 14:1 14:1 13:1 13:1
3 2012-20205F A ER T SR U6 A T F B QR m B1m R M5 LA B
Table 3 Composition of pathogenic serotypes of laboratory-confirmed HFMD cases in Chengdu in 2012-2020
Year Laboratory-confirmed cases EV71/case (%) Cox Al6/case (%) Other enteroviruses/case (%)
2012 782 167 (21.4) 326 (41.7) 289 (37.0)
2013 1115 441 (39.6) 36 (3.2) 638 (57.2)
2014 1342 235 (17.5) 401 (29.9) 706 (52.6)
2015 1362 220 (16.2) 142 (10.4) 1000 (73.4)
2016 1989 425 (21.4) 303 (15.2) 1261 (63.4)
2017 1181 150 (12.7) 285 (24.1) 746 (63.2)
2018 1458 11 (0.8) 220 (15.1) 1227 (84.2)
2019 1405 64 (4.6) 492 (35.0) 849 (60.4)
2020 1258 52 (4.1) 33 (2.6) 1173(93.2)
Total 11892 1765 (14.8) 2238 (18.8) 7889 (66.3)

The composition of the pathogenic serotypes varied statistically from year to year (x°=2237.983, P<0.05).
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Table4 Incidence rate divided by circles in Chengdu in 2012-2020

Region Number of cases Incidence (/107)*
First circle 93963 219.64
Second circle 100083 237.92
Functional area 24572 194.80
Suburban cities 71033 138.36

First circle: The former central administrative area of Chengdu city;
Second circle: An area integrated into the central administrative area of
Chengdu in 2017; Functional area: An economic function area merged into
the central administrative area of Chengdu in 2017; Suburban cities: Some
counties and towns in the suburbs of Chengdu. Details of the circles are
available in the sources. * The difference in incidence between circles was
statistically significant ()(2:13 804.176, P<0.05).
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Table 5 Basic situation of incidence before (2012-2015) and after (2017-2020) the introduction of EV71 vaccine in Chengdu

2

Item 2012-2015 2017-2020 X P
Incidence (/10%) 185.68 193.54 104.917 0.000
Incidence of first circle (/ 105) 229.30 200.68 359.471 0.000
Incidence of second circle (/10%) 211.52 244.96 463.114 0.000
Incidence of functional area (/10°) 206.51 184.10 56.131 0.000
Incidence of suburban cities (/10°) 121.28 149.33 636.599 0.000
Rate of severe cases (/10°) 1311.60 220.86 994.919 0.000
Mortality (/10°) 10.23 0.76 10.551 0.001
Laboratory-confirmed cases 4601 5302 702.897 0.000

EV71/case (%) 1063 (23.1) 277 (5.2)

Cox Al6/case (%) 905 (19.7) 1030 (19.4)

Other enteroviruses/case (%) 2633 (57.2) 3995 (75.3)
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Jan: January; Mar: March; Sep: September; Nov: November.
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