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Prediction models for severe hand—foot—mouth disease risk
XU Jing', ZHANG Junhong', FENG Huifen
1.The Second Affiliated Hospital of Soochow University, Suzhou, Jiangsu 215026, China;
2.The Fifth Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan 450052, China

Abstract: Objective To construct and compare risk prediction models for severe hand-foot-mouth disease (HFMD), an-
alyze the influencing factors of severe HFMD, so as to provide a reference for early identification and intervention of se-
vere HFMD. Methods HFMD patients who were hospitalized in a hospital in Zhengzhou City from November 2018 to
December 2021 were selected as study subjects. Demographic information, clinical symptoms, and laboratory test indica-
tors were collected. The subjects were randomly divided into a training set and a validation set at a 7 : 3 ratio. Accord-
ing to the Guidelines for Diagnosis and Treatment of Hand—Foot—Mouth Disease (2018 Edition), the patients were divid-
ed into a mild HFMD group and a severe HFMD group. Variables with statistically significant differences between the
two groups were identified as predictive variables. Random forest model, linear support vector machine (LSVM) model,
and logistic regression model were constructed. The predictive performance of the three models was evaluated using ac-
curacy, sensitivity, specificity, and area under the receiver operating characteristic (ROC) curve (AUC). Results A total
of 1 650 HFMD patients were included, including 1 094 males (66.30%) and 556 females (33.70%). The mean age
was (1.97+1.17) years. There were 1 293 cases in the mild HFMD group (78.36%) and 357 cases in the severe HFMD
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group (21.64%). The accuracy of random forest model, LSVM model, and logistic regression model in predicting severe
HFMD were 95.76%, 88.28%, and 88.08%, respectively. The sensitivity were 94.55%, 59.09%, and 58.18%, respective-
ly. The specificity were 96.10%, 96.66%, and 96.66%, respectively. The AUC values were 0.981, 0.895, and 0.899, re-

spectively. The random forest model results showed that the top three important predictors for severe HFMD were neutro-

phil ratio, alanine aminotransferase, and platelet count. Conclusions The constructed random forest model demonstrates

good predictive performance and can be applied in predicting severe HFMD. It is recommended to pay attention to

changes in neutrophil ratio, alanine aminotransferase, and platelet count in HFMD patients, which can assist in early

identification and intervention of severe HFMD.

Keywords: hand—foot—mouth disease; severe; random forest model; linear support vector machine model; logistic regres-

sion model; prediction
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Table 1 Comparison of data between the mild HFMD group and the severe HFMD group
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PE 1.102 0.294
5 849 (65.66) 245 (68.63)
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WP E2: 20264F-3 H 4 38 #4534 China Prev Med J, Mar. 2026, Vol. 38, No.3 < 299 -
% 1 (££) Table 1 (continued)
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Table 2 Comparison of predictive performance among three models in the validation set

F5iAY HEH%/% REUEI% 5B % F A T £/ 9% VA T /%% AUCHH (95%CI)

BEHL AR 95.76 94.55 96.10 87.39 98.40 0.981 (0.971~0.992)
LSVM 74 88.28 59.09 96.66 83.33 89.21 0.895 (0.856~0.932)
logistic [A] -7 88.08 58.18 96.66 83.12 89.00 0.899 (0.863~0.936)
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