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Table 1  Definition of the model parameters

parameter definition

A constant input of the first age group

B; effective contact rate of the i-th age group

d; mortality rate of the i-th age group

M vaccination rate of the i-th age group

d; recovery rate of the i-th age group

Vi transfer rate out of the i-th age group

Py(i,j=1,2,3) contact proportion from the i-th age group to the j-th age group
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Fig. 1 Schematic diagram for the spread of hand-foot-mouth

disease transmission among three age groups
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Abstract: In order to further reveal the transmission mechanism and optimize the immune
strategy of the hand-foot-mouth disease (HFMD), a new HFMD transmission model was pro-
posed under the effects of age structure, contact patterns and vaccination. The next generation
matrix was used to calculate the basic reproduction number, and the theory of stability and dy-
namics was used to prove the existence and global stability of the disease-free and endemic
equilibria. Finally numerical simulation was conducted to explore the effects of model parame-
ters. It is found that age structure, contact matrices and vaccination have significant influence
on the transmission, and the heterogeneity of age structure may worsen the infection, but quar-
antining patients and improving vaccination coverage vaccination rates can effectively help to
control the disease. The results provide a scientific reference for the prevention and control of

HFMD transmission.

Key words: hand-foot-mouth disease; dynamic model; basic reproduction number; stability
Foundation item: The National Natural Science Foundation of China(11661026)



