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Epidemiological characteristics and influencing factors of hand,
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Abstract: Objective To investigate the epidemiological characteristics and influencing factors of hand, foot and mouth
disease (HFMD) at the county level in Binzhou City, Shandong Province, in order to provide a scientific basis for
health administrative departments in developing prevention and control strategies. Methods A total of 24,147 reported
cases of HFMD in Binzhou City, Shandong Province, were collected from January 1,2015 to December 31,2019,
along with meteorological, pollutant and socio-economic data. The temporal, spatial and population distribution charac-
teristics of HFMD were described. Spatial clustering was assessed using the global Moran’s I index. Bayesian spatio-

temporal model was used to identify influencing factors associated with HFMD incidence. Results HFMD incidence in
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Binzhou City showed a fluctuating downward trend from 2015 to 2019, with an average annual reported incidence rate
of 122.57/100,000. The incidence exhibited distinct seasonality characterized by a primary peak from May to July and a
secondary autumn peak. Spatial autocorrelation analysis revealed a distinct pattern of incidence, with the central region
exhibiting the highest rates and the northern area the lowest. The population distribution showed that the sex ratio was
1.55:1, with HFMD cases was mainly concentrated in children aged 1-3 years, while the number of cases among
scattered children was higher than that among kiudergarten children. Bayesian spatio-temporal modeling identified posi-
tive associations for mean temperature (RR=1.146; 95%CI; 1.102-1.193) and gross domestic product (GDP) (RR=
1.001; 95%CI. 1.000-1.003) , and a negative association for mean wind speed (RR=0.593; 95%CI. 0.360-0.976).
Temperature had a stronger effect on 0-2 years old, and wind speed had a stronger effect on 0-2 years old and males.
Conclusion The incidence of HFMD in Binzhou City shows a fluctuating downward trend, with distinct spatial cluste-
ring. High temperature and low wind speed are risk factors for HFMD occurrence, with high GDP levels showing a posi-
tive correlation with its incidence. It is recommended that health departments enhance monitoring in high-risk areas and
vulnerable populations during seasonal epidemic peaks and periods of high temperature, and optimize the allocation of
medical resources to reduce the risk of transmission.
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Table 1 Construction of four Bayesian spatio-temporal models
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Figure 1 Incidence rates of HFMD in Binzhou City from 2015 to 2019
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Table 2 Annual incidence of HFMD by County, Binzhou City from 2015 to 2019 (/100,000)

X 45 2015 4 2016 4F 2017 4F 2018 4F 2019 4F 2015—2019
ERX 212.06 332.92 144.77 150.58 159.35 199.26
WifbIX 122.37 103.34 77.13 121.77 61.33 97.15
4R 125.63 228.45 96.56 186.23 36.85 134.61
HERAE 90.75 104.47 103.21 76.57 64.13 87.78
[HER=RES 173.30 248.41 112.92 120.16 126.71 156.10
Totf 92.26 72.42 56.22 22.06 72.73 62.95
% 64.16 159.86 84.45 75.45 67.45 90.19

3 20152019 HEMN T T2 Fm AR 4FE
Table 3 Characteristics of HFMD population distribution in Binzhou City from 2015 to 2019
s 2015 4F 2016 4F 2017 4 2018 4 2019 4 Eit/n(%)
5
3 3115 4408 2363 2765 2031 14 682(60.80)
B’y 1875 2 965 1565 1723 1337 9465(39.20)
Ry %
[0,1) 516 363 337 435 173 1824(7.56)
[1,2) 1754 2343 1257 1988 842 8 184(33.89)
[2,3) 1002 1525 731 768 847 4 873(20.18)
[3,4) 781 1362 693 520 695 4051(16.78)
[4,5) 479 902 394 326 348 2449(10.14)
[5,6) 226 413 208 172 189 1208(5.00)
=6 232 465 308 279 274 1558(6.45)
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Figure 2 Strength of associations between influencing factors( P<0.05, ""P<0.01)
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Figure 3  Effects of meteorological factors on the incidence risk of HFMD in different subgroups
A Temperature; B: Wind speed.
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