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Study on a Cholera Model with the Incorporation of Isolation and
Disinfectant Effects

LIU Hui, QIAO Zhiqgin
(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: This paper established an cholera epidemic model considering the influence of isolation and dis-
infectants to investigate their impact on the dynamics of cholera transmission. The transmission dynamics
of the model were described using the theory of differential equations, and the basic reproduction number
of the model was computed using the next-generation matrix method. On this basis, our study thoroughly
investigate the conditions for the existence of disease-free and endemic equilibrium points, along with their
global asymptotic stability. Findings reveal that with a basic reproduction number of R,<C1, the disease-
free equilibrium point gradually stabilizes globally, while for a basic reproduction number of R,>>1, the
endemic equilibrium point”s gradual stabilization towards a stable value and attainment of global stability
are delineated. Furthermore, sensitivity analysis is conducted using PRCC method, considering the
impact of isolation rates and disinfectants on the density of infected individuals and cholera Vibrio. Theo-

retical findings are validated through numerical simulations. Through investigating a cholera model with
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dual control strategies of isolation and disinfectants, it is concluded that multiple control strategies can

more effectively suppress the transmission of cholera.
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Tab.1 Definition and value of parameters in the model
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