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Mathematical Modeling for the Transmission Dynamics of HIV infection
and AIDS with Heterogeneity in Sexual Activity

) = ;e
(Hyeng-Hwan Chung)

Abstract - In the mathematical model for the transmission dynamics of HIV infection described in previous papers, the
population under consideration is assumed to be homogeneous community of homosexual males for which the parameter

x represents the constant rate at which individual members of the population acquire new sexual partners. This is a

gross oversimplification since it is well known that individuals vary widely in their levels of sexual activity and in this
papers the heterogeneous model is modified to allow for this variation.

The pattern on the epidemic character of HIV, the causative agent of AIDS, was analysed by heterogeneous—mixing
model. The computer simulation was performed using real date.
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FIG. 1. Frequency distribution of the number of sexual
partners per month among a sample of
homosexual males attending a London STD
clinic in January, 1986
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AHE e Mckusick et al9] =FAdME AT FAAFdA

AIZEEeE e A B9 duids 2¥ 13 FAIE As
Z 7tz § 18 AFstn o4l
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Table 1 Sex partners for homosexual maies attending
STD clinics(month)

San Francisco, London,
USA England

Month/Year Mean  Variance Mean Variance
Nov 1982 6.8 -—= -—= —
May 1983 -—= == -—= ——=
Nov 1983 48 - == --=
May 1984 39 - - -
Nov 1984 2.6 -—= - -—-
1985 --= --= 4.7 56.7

Data from McKusick et al.(1985), Weller & carne(unpub)
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Fig. 2. Comparison of this paper and already being theory
epidemic curves. Parameter Values: D = 7y RO =
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=" 2 38 27400 M Xmax, To, Tm ¥ OlEHE
Table 2 Xmax, Tt, Tm & attack rate in Fig 274

al x7t dYE FER

Ro = 50 Ro = 65 Ro = 80 BT A
Kinax TL Tm - X.max TL Tm Xmax TL Tm Xmax TL Tm O] g%
<3 °
(%) | () | () G1eE (%) | () | D) 1&& (%) | (4| () c1EE (%) | ) | (&) | (%)

D=7. | 208 | 11 13 | 257 | 250 9 11 | 263 278 | 8 9 [267 |[245]933 11 | 26.23
D=8 | 178 | 12 15 | 248 | 214 10 12 1256 (240 | 9 |10 [262 |[210] 103 | 123 | 2553
D=9. { 155 13 16 | 240 | 186 13 13 {251 | 210 {11 (11 |252 | 1844123 | 133 | 2477
HEA| 180 12 147 | 248 | 217 | 1017 12 | 2567 | 243 [ 933 | 10 | 26.0

b) x7t 2ot 22Xl AL
Ro = 50 Ro = 65 Ro = 80 R Fagd|
Xmax TL Tm Xmax TL Tm Xmax TL Tm Xmax TL Tm 0] @ '%
o] ¢4 o] @& olgS
(%) | od) 1 () Tl | o ) = (%) | )| () ] (%) |1 () | (d) | (%)

D=7. | 2.06 12 14 (277 (230} 10 12 }229 |249 | 9 |11 | 181 |228 |103 |123 | 229
D=8 | 181 13 15 270 (203 | 12| 13 |[272 |219 {10 |12 | 187 |201 |116 | 133 | 243

D=0. | 161 16 16 | 264 | 181 13 14 (267 |19 (12 |13 [202 | 179 | 136 | 143 | 2443
BAEA| 183 | 137 15 {270 {205 | 117} 13 | 256 | 221 {103)12 | 190

3 2
P BB 44
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Wt ) TAZ A EE AME AR £ 24 -v] AY ¥A S
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y5(t, k) A tlA k€ AT AIDSE EHAH 5 Cpo) BEd g B
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- =] =)
n(t, €)1 RE ZE AN 4G 5 “ DA e
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