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Estimating the excess incidence of hand, foot, and mouth disease in
Shenzhen from 2015 to 2024 using the adjusted Serfling regression model
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Abstract: Objective To use the adjusted Serfling regression model to estimate the excess epidemic periods and excess case
numbers of hand, foot, and mouth disease in various age groups in Shenzhen from 2015 to 2024, providing a scientific basis for
optimizing prevention and control strategies and conducting disease burden assessments. Methods Using the weekly incidence
of hand, foot, and mouth disease in Shenzhen from 2015 to 2024, an adjusted Serfling regression model was established to
estimate the baseline and epidemic threshold of the disease by age group, identify periods of excess epidemic, and calculate the
number of excess cases. Results From 2015 to 2024, a total of 642 903 cases of hand, foot, and mouth disease (HFMD) were
reported in Shenzhen. The periods of excess incidence were predominantly concentrated between May and July. Across the
entire population, these excess—incidence periods spanned a total of 89 weeks, with a weekly average of 1 422 excess cases,
accounting for 35.11% of all reported cases. By age group, the weekly average numbers of excess cases were 802, 601, 261, and
131 for the 0-3 year, 3-6 year, 6-9 year, and >9 year groups, respectively. The corresponding proportions of excess cases
relative to total cases in each group were 41.03%, 40.36%, 44.57%, and 46.03%, respectively. Furthermore, the 0-3 year age
group consistently experienced an earlier onset of excess—incidence periods compared to other age groups, and both the
duration of these periods and the average number of weekly excess cases were higher in this group than in all others.
Conclusion The adjusted Serfling regression model provided a good fit for the incidence of hand, foot, and mouth disease in
Shenzhen. Children under 6 years of age bore the highest disease burden, and implementing surveillance and early warning
systems specifically targeting children aged 0-3 years could effectively shift the early warning threshold forward.
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Figure 1 Weekly HFMD case numbers and weekly incidence rates in Shenzhen from 2015 to 2024
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Table 1 Fitting results of the Serfling regression model for the adjusted weekly HFMD case numbers in Shenzhen from 2015 to 2024
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Figure 2 Actual values, baselines, and epidemic thresholds of the Serfling regression model for different population groups of HFMD in
Shenzhen from 2015 to 2024
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Table 2 Excess epidemic conditions of HFMD among different age groups in Shenzhen from 2015 to 2024

IR () A (4F) AT () FREER (i) SRR AR (51 45(95%CI) LS H(%,95%C)
ST 2015 21~25 5 303(20 ~ 587) 10.17(2.01 ~ 18.32)
2015 37 ~41 5 419(187 ~ 651) 23.03(12.77 ~ 33.29)
2016 17~ 20,22 5 559(0 ~ 1 243) 17.73(0 ~ 37.54)
2016 37 ~47 11 492(234 ~ 749) 24.71(15.78 ~ 33.63)
2017 36 ~ 43 8 2248(1 053 ~ 3 442) 56.77(39.62 ~ 73.92)
2018 20 ~23 4 957(0 ~ 1 944) 26.85(3.33 ~ 50.37)
2018 36 ~ 43 8 975(250 ~ 1 700) 36.45(17.91 ~ 54.99)
2019 21~39 19 936(558 ~ 1 314) 29.34(20.87 ~ 37.81)
2023 21~29 9 4303(2 125 ~ 6 481) 56.02(37.22 ~ 74.82)
2024 15~29 15 1 905(1 386 ~ 2 425) 45.59(36.91 ~ 54.26)
it — 89 1 422(1 084 ~ 1 760) 35.11(30.57 ~ 39.65)
0~<3 2015 19 ~42 24 628(515 ~ 741) 40.03(35.44 ~ 44.63)
2016 17~24 8 324(112 ~ 536) 22.76(10.32 ~35.21)
2016 36 ~ 47 12 647(448 ~ 845) 50.21(42.69 ~ 57.73)
2017 24 ~27 4 156(0 ~ 332) 11.27(0 ~ 23.47)
2017 32~43 12 1417(669 ~ 2 165) 57.46(41.54 ~ 73.38)
2018 20 ~23,25~28 8 433(130 ~ 737) 25.54(11.24 ~ 39.83)
2018 34~ 46 13 588(214 ~ 961) 39.13(24.07 ~ 54.19)
2019 17 ~ 18,20 ~ 42 25 938(624 ~ 1 252) 45.03(36.71 ~ 53.34)
2023 21~29 9 2 103(1 106 ~ 3 101) 60.05(43.85 ~ 76.25)
2024 16 ~29 14 388(270 ~ 506) 30.95(23.212 ~ 38.695)
it — 127 802(662 ~ 941) 41.03(37.40 ~ 44.66)
3~ <6 2016 16 ~23 8 337(84 ~ 591) 27.94(12.26 ~ 43.63)
2016 42 ~ 47 6 100(0 ~ 200) 16.55(2.11 ~ 30.98)
2017 37~43 7 512(301 ~ 723) 53.19(39.02 ~ 67.37)
2018 19~28 10 287(86 ~ 487) 23.96(12.37 ~ 35.55)
2018 37 ~ 40,42 ~ 43 6 324(111 ~ 538) 41.44(23.31 ~ 59.57)
2019 26 ~29 4 144(0 ~ 316) 16.70(0 ~ 34.19)
2019 36 ~39 4 292(0 ~ 589) 40.77(15.62 ~ 65.92)
2023 21~28 8 1 871(1 068 ~ 2 674) 67.42(55.44 ~ 79.40)
2024 15~29 15 831(641 ~ 1 021) 52.80(45.33 ~ 60.27)
At — 68 601(443 ~ 759) 40.36(35.02 ~ 45.71)
6~9 2016 18~22 5 64(35 ~ 94) 36.66(25.38 ~ 47.93)
2017 38 ~42 5 39(0 ~ 78) 34.52(8.76 ~ 60.28)
2018 19~28 10 60(33 ~ 86) 30.69(19.89 ~ 41.49)
2018 37 ~ 41 5 19(2 ~ 37) 21.92(4.88 ~ 38.97)
2019 24 ~2527~29 5 27(0 ~ 63) 16.42(0 ~ 34.51)
2023 20~ 30 11 545(258 ~ 831) 66.69(47.34 ~ 86.05)
2023 38~52 15 27(21 ~ 33) 25.58(21.51 ~ 29.66)
2024 13~31 19 622(419 ~ 825) 72.14(59.46 ~ 84.82)
it — 75 261(174 ~ 348) 4457(37.92 ~51.21)
>9 2017 38~ 43 6 472 ~92) 39.77 (12.08 ~ 67.47)
2018 38 ~ 41 4 27(0 ~ 53) 31.80(9.72 ~ 53.87)
2019 24 ~ 32,34~ 39 15 21(12 ~ 31) 21.70(13.64 ~ 29.75)
2023 21~32 12 206(96 ~ 317) 57.73(39.29 ~ 76.17)
2024 15~31 17 237(155 ~ 319) 64.81(51.67 ~ 77.95)
it — 55 131(89 ~ 173) 46.03(38.14 ~ 53.93)
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