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Abstract

In this paper, we investigate a class of epidemic models incorporating both a nonlinear birth rate
and a nonlinear incidence rate. To account for the limited medical capacity of hospitals during dis-
ease outbreaks, a hospital admission capacity is introduced into the models. First, the nonnegativity
and boundedness of solutions of the models are established. Second, the disease-free equilibrium
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and the basic reproduction number are derived, and the local asymptotic stability of the disease-
free equilibrium is analyzed. Third, the conditions for the existence of the endemic equilibrium are
discussed, together with the parameter requirements under which backward bifurcation may occur.
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