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Analysis of the Measles Transmission Model with Indirect Infection

and Double Dose Vaccination
WANG Shusen, XUE Yakui"
(School of Mathematics, North University of China, Taiyuan 030051, China)
Abstract: By introducing an indirect infection compartment to account for potential transmission through
contaminated objects in the environment, we established an SV,V,EI/R measles model incorporating both
indirect transmission and two-dose vaccination. This framework was employed to investigate their combined
impacts on disease spread dynamics. Firstly, the positively invariant set of the model was derived using the
comparison principle. Then, the basic reproduction number R, and equilibrium points were determined through
the next-generation matrix method. Subsequently, we proved the global asymptotic stability of the disease-
free equilibrium when R,<C1 via the Hurwitz criterion and Lyapunov function construction, while demonstrating
the global asymptotic stability of the positive equilibrium when R,>>1. Finally, through sensitivity analysis,
synergy effect and other means, some key factors affecting the transmission of measles disease were studied
and numerical simulation was carried out. The measures such as the dynamic vaccination method of two doses

of vaccine based on the fluctuation of measles, and the rational allocation between the vaccination of the first
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dose and the vaccination of the second dose, and the disinfection and sterilization in the living environment of

the infected patients were given to achieve better benefits.

Key words: measles transmission model; epidemic model; stability; Hurwitz criterion; synergistic effect
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