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Abstract

As aviral infectious disease primarily transmitted through animal-to-human contact and sexual trans-
mission, monkeypox exhibited sudden and rapid global spread characteristics during 2022~2023. This
study focuses on the heterogeneity of infection characteristics between female and male patients in
countries without animal host introduction and subsequently constructs a gender-stratified SEIR
dynamic model to analyze the transmission dynamics of the virus. By applying Pontryagin’s maxi-
mum principle, the study systematically derives the model’s optimal control strategies. Parameter-
ized numerical simulations based on U.S. outbreak data indicate that intervention measures should
prioritize high-risk populations—particularly the male group—and that early vaccine coverage
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rates are highly sensitive in controlling the epidemic. The findings provide theoretical support for
government prevention and control policies, emphasizing the need to optimize vaccine prioritiza-
tion for the male population in the early stage of the epidemic to effectively curb transmission
chains.
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Figure 1. Schematic of Mpox transmission
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Figure 2. MCMC fitting result
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