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Presenting a Mathematical Model and Investigating Effects of
Contaminated Needle Sharing on Prevalence of HIV/AIDS
Disease

Afshin Babaei, Hossein Jafari and Masumeh Ahmadi
Department of Mathematics, University of Mazandaran, Babolsar, Iran.
Abstract

In this paper, a Mathematical model for studying HIV/AIDS dynamics is
presented. Based on this model, the effects of contaminated needle sharing in
addicted population on spread of HIV/AIDS are investigated. For this
purpose, first, the effective reproduction number is obtained by using the
next generation operator method. Then, the reproduction number is
examined in two cases, one with sharing needles and the other one with not
sharing needles. The optimal control problem is formulated by applying
some controls on the disease model including use of non-shared and sterile
needles, use of prevention methods, screening of unaware infectives and
treating patients. Necessary conditions for optimal control are determined by
using Pontryagin’s minimum principle. Finally, numerical results are
obtained by the Runge—Kutta fourth-order method. The results show a
significant difference in control of prevalence of disease between the cases
applying and not applying control on the disease.

Keywords: HIV/AIDS disease, Mathematical model, Reproduction number,
Optimal control, Next generation matrix.
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