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=Abstract=

A Preliminary Study of the Transmission Dynamics
of HIV Infection and AIDS

Hyeng-Hwan Chong™ - Kwang-Woo Lee**

This paper describes some preliminary attempts to formulate simple mathematical models of the
transmission dynamics of HIV infection in homosexual communities. In conjunction with a survey of
the available epidemiological data on HIV infection and the incidence of AIDS, the model is used to
assess how various processes influence the course of the initial epidemic following the introduction of

the virus.

Models of the early stages of viral spread provide crude methods for estimating the basic repro-
ductive rate of the virus, given a knowledge of the incubation period of AIDS and the initial doubling
time of the epidemic. More complex models are formulated to assess the influence of heterogeneity in

sexual activity.

This latter factor is shown to have a major effect on the predicted pattern of the epidemic.
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Fig. 1. Frequency distribution of the number of sexual par-
tners per month among a sample of homosexual males attend-
ing a London STD clinic in January, 1986.
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Fig. 3. Temporal solutions of the homogeneous-mixing mod-
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Fig. 5. Temporal solution of the heterogeneous-mixing mod-
el. Parameter values:Ro=4.0, D=5.0, d=1, p=03, N(O)=1, 4
=0.017=0.012. Sexual partner classes were defined in the diseret-
er of the gamma distribution :0-1, 1-5, 5-10, 10-50, 50-100, 100+
parameters Yr'.
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