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Qualitative Analysis of a Class of
Infectious Disease Model with Stage Structure

YANG Xin, LI Guan-giang, TAN Hong-wu

College of Arts and Sciences , Shaanxi University of Science and Technology , Xi'an 710029 , China

Abstract: In this paper, a class of population disease models with stage structure has been established,
mainly considering that the disease is only transmitted among adult individuals. Based on intraspecific com-
petition and disease transmission among adult individuals, the effects of disease transmission on popula-
tions have been studied. On the one hand, the conditions for persistent populations have been discussed.
And on the other hand, under the conditions for persistent populations, the existence and stability of the
disease-free equilibrium and multiple endemic equilibrium points been studied. The results show that the
disease transmitted only in adult stage may cause the phenomenon of backward bifurcation.

Key words: age structure; epidemic model; equilibrium point; backward branch; threshold
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