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Influencing factors on the incidence of hand, foot and mouth
disease in Xr’an based on MGWR model
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Abstract: Objective To investigate the relationship between the incidence of hand, foot and mouth disease (HFMD)
and factors related to environment and socioeconomic in Xi’an at a spatial grid scale of 5 km, and provide a basis for the
development of regional control and prevention measures. Methods The 2019 HFMD report data in Xi’an were collect-
ed and analyzed by spatial autocorrelation to characterize the spatial distribution. The role of natural environmental fac-
tors and socioeconomic factors on the incidence of HFMD was analyzed based on a multiscale geographically weighted
regression (MGWR) model and compared with those of the ordinary least square (OLS) regression model and the geo-

graphically weighted regression (GWR) model. Results The annual reported incidence rate of HFMD in Xi’an in 2019
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was 157.99/100,000, with a positive correlation in spatial distribution ( global Moran’s I=0.349, P<0.001). The
MGWR model fit was better than the GWR model and the OLS model (MGWR ; R*= 0.530; GWR: R*= 0.473; OLS.

R*=0.327). On the scale of influence, the GDP, land urbanization level, and average temperature had larger scale

effects, while normalized difference vegetation index (NDVI) had smaller scale influence. GDP was significantly nega-

tively correlated with the reported incidence of HFMD, land urbanization level and average temperature were significant-

ly positively correlated with the reported incidence, and NDVI had a significant negative effect on HFMD incidence in

parts of Xi’an. Conclusion The influence of environmental and socioeconomic factors on the incidence of HFMD is

significant and there are spatial differences in the role of each influencing factor. The results are helpful for the formula-

tion of regional prevention and control strategies for HFMD.

Key words: Hand, foot and mouth disease; Spatial autocorrelation; Multi-scale geographically weighted regression;
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Table 1 Descriptive statistics of variables
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GDP/ (fZ70) 19.433  0.040 847.764 71.415
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Table 2 Model index comparison

PRI 2 OLS GWR MGWR
R 0.327 0.473 0.530
AICc 1 609.084 1510.858 1468.410
RSS 440.124 344.913 307.181

BT R {7 58 i3 3 B, GDP Al
e N 510, MR AL K F 1Y e A3 B8k 651, °F
PR B i P 5 653, I —Ab AR W B R
JEB/NH 240,

#3 GWR 5 MGWR HERI KA A1 57
Table 3 Bandwidth of each variable for GWR and MGWR models

Ap e GWR MGWR
R 158 43
GDP 158 510
+ ML K 158 651
SRR 158 653
IH—ARAE B8 2L 158 240

24 HMEESWER
MGWR I ZE L o) (£ 4) , GDP ., + Hb 3 4
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Table 4 Statistics of estimation results of MGWR for factors

S SRS e gaail

s/ M 5 NE EHE b2 P<0.05/% +/ % ~/%
GDP -0.423 -0.408 -0.415 0.004 100.000 0.000 100.000
+ Hu A K 0.963 0.981 0.971 0.005 100.000 100.000 0.000
SRR 0.122 0.162 0.142 0.014 96.024 100.000 0.000
IH— LA B AL -0.283 0.275 0.043 0.173 16.820 0.000 100.000
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