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STUDY ON A GONORRHEA TRANSMISSION SIRS MODEL
WITH SEXED-STRUCTURE

YANG Huan, WU Hao, DING Rui-di, ZHANG Long
(School of Mathematics and Systems Science, Xinjiang University, Urumqi 830017, China)

Abstract: In this paper, a gonorrhea transmission SIRS model with sexual structure is

proposed to characterize the effects of homeosexual and heterosexual behaviour on the transmission
dynamics of disease. First, the nonnegativity and boundedness of the solutions for the model
are proved. Second, the basic reproduction number R is computed by the next-generation
matrix method. Furthermore, based on the basic reproduction number, and using the comparison
principle and persistence related theory, it is proved that the disease-free equilibrium is globally
asymptotically stable when Ro < 1; and that the model is uniformly persistent and has at least
one positive equilibrium when Ro > 1. In addition, the global asymptotic stability of the endemic
equilibrium is obtained by constructing the Lyapunov function when gonorrhea is permanently
immune. Finally, the validity of the theoretical results is demonstrated by numerical simulations,
It is shown that effective control of the male patient population would substantially reduce the
overall prevalence of gonorrhea in the general population.

Keywords: gonorrhea; basic regeneration number; sexual structure; global stability; uni-
form persistence
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