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Abst r act

A sustained epidenmic of a sexually transmtted infection is

dependent on the heterogeneity of the sexual behaviour of the

popul ation. Wthin the overall population small sub groups of

nmen and wonen with rapid rates of partner change are instrunenta

in the transm ssion of the infectious agent to the popul ation a

| arge. These groups have been ternmed " high frequency

transmtter core groups". Recogni zing the inportance of core

groups in the epidemology of H V-1 infection, programes for

H V-1 control need to develop strategies for interventions in
these groups .
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In the first decade since the recognition of AIDS and the

human i mmunodeficiency virus, H V-1 has rapidly spread to infect
a substantial proportion of the adult popul ation of sub-Saharan
Africa. Available data indicate that the rate of growh of the
epidemc in newy infected populations is very rapid and that
equilibriuminfection rates are very highnz. Even in a country
such as Kenya, with low rates of infection, the preval ence of

H V-1 in an unsel ected popul ati on of pregnant women has grown
from2.5%in 1986 to 5.6%in 1990 (table 1, JO Ndi nya-Achola, FA
Plumrer, P Datta et al, unpublished). In Africa, transm ssion of
the virus takes place principally through heterosexua
intercourse. Although all of the factors affecting transm ssion
of the are not understood, behavioral factors are clearly
crucial. In order to understand the epidenic spread of the virus
and to design appropriate interventions, patterns of sexua
behavi our and their epidem ol ogic significance need to be
under st ood.

The core groups concept and the sexual transmi ssion of infection
I nfections which are spread solely or principally by sexua
relations - the sexually transmtted di seases (STD) - have a

uni que epi dem ol ogy, which is considerably different fromthe
epi dem ol ogy of many ot her diseases spread by human to human
cont act .

One fundanental theoretical tenet of STD epidem ol ogy, that

of "core groups", was devel oped in work by Yorke, Hethcote and
Nol dP on the epi dem ol ogy of gonococcal infection. It is based
on the observation that this infection is "endenic" anong a snal
subpopul ati on of highly sexually active individuals, fromwhere
it spreads in mini-epidenmics to the population at |arge. Thus,

t he epi dem ¢ behavi our of sexually transnmitted infections is
related to the heterogeneity of the sexual behaviour of the
popul ati on. This concept can be applied to all STD, including

H V-1,

As with all STD, there is no non human reservoir of H V-1

and infection can only be acquired froma person infected with
the virus. Transm ssion (including transm ssion fromnother to

i nfant) occurs when a suscepti bl e individual Cones into contact
with the blood or bodily secretions of an H V-1 infected person.
H V-1 infection is probably eventually fatal in all cases, so
that if no new infections occur, the di sease would eventually

di sappear as infected people becone ill and die. For the nunber
of HHV-1 infected individuals to increase (the epidenic situation
that the world i5"in at the noment), each infected individual -
must infect, on average, nore than one other persond4. The
overall transm ssion frequency of H V-1 during one epi sode of
sexual intercourse, in the absence of facilitating factors, is
probably quite | ow, between 0.01% and 1.0% on average. This
nmeans that in order to produce one new infection, assum ng that
f
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the risk of transm ssion for each episode of sexual intercourse
i s independent and equal, an infected person nmust have sex with
bet ween 100 and 10,000 new partners or have sex with one partner
100 to 10,000 tinmes. To infect nore than one person would
require proportionately nore sex with nore partners. O course,
very few peopl e have anywhere near these nunbers of partners.
Wthin nost popul ations, the majority of individuals are
essentially nonoganmous ( pol yganous rel ati onshi ps coul d be
considered a formof group nonogany) or in a series of nobnoganous
rel ati onships, with occasional external sexual partners. How
then can an epidem c of the magnitude we are experiencing occur?
VWhat are the key differences in sexual behaviour in Africa which
could account for the rapid growth of the epidem c anpbng

het erosexual s on this continent?

It is unlikely that the average rate of partner change in

the popul ation could, by itself, account for the size of the
African epidem c. Al though marginal differences in the basic
reproductive rate (the average nunber of new infections produced
by an infected individual) of H V-1 can |lead to huge differences
in the course of the epidem c#, to account for the magnitude of
the epidemc in Africa, average rates of partner change in
African popul ations would need to be as great as 10 to 1000 fold
hi gher than in western popul ations. This seens inprobable if not
i mpossi bl e. However, it is not only the average rate of partner
change in the popul ati on which deternmi nes the spread of H V-1,
but also the heterogeneity of the rate of partner change and the
way i n which popul ati on subgroups mx sexually5 ie., who is
havi ng sex with whom

Certain subgroups of nmen and wonen in the popul ati on have

very rapid changes in sexual partners and very |arge nunbers of
sexual partners. Through their sexual activity, they are
frequently exposed to and acquire sexually transmtted

i nfections. Once infected, again because of their high | evel of
sexual activity, they are efficient transmtters of sexually
transmtted infections to others with simlar behaviour and, at a
l ower (but very important!) rate, to individuals who do are |ess
sexual | y active. Yorke, Hethcote and Nold have termed such
popul ati on sub groups of men and wonen, "high frequency
transmtter core groups"3.

A core group was originally defined as a subpopul ati on of

i ndi vidual s who each transnit an STD to nore than one susceptible
person3. .However, this definition does not convey the essentia
idea that in order to spread the epidem c beyond the core groupiiw
to the general popul ation, core groups nmust mx sexually with
otherwi se low risk individuals. New infections are produced both
anmong ot her nenbers of the core group and anong i ndividual s

out side the core group such as nonoganous w ves, girlfriends,
husbands and boyfriends. If core group nenbers only had sex with
1
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we
each other, no STD transm ssion to the general popul ati on woul d
occur. Another definition, which we offer here, is that a core
group for a given STDis the snallest subpopul ation which is
necessary to sustain transmnission of an infection transmtted by
sex. Thus, the core group for an STDis the small est possible
subpopul ati on such that renoval of its menbers fromthe
popul ati on woul d bring the basic reproductive rate of the STD
bel ow one. The core group for each STD is not necessarily the
sanme, although there is certainly considerabl e overl ap6
Infection specific factors such as the duration of the infectious
period, the effect of immnity and the transmssibility of the
agent determnes the size and to sone extent the conposition of
the core group, for each sexually transmtted infection6.
Consi dering the specific case of H V-1, one can begin to
under stand how t he average nunber of infections produced by an
i nfected person coul d exceed one through the operation of the
core group principle. An illustrative exanple is the H V-1
epi dem ¢ anpbng core group prostitute wormen in Nairobi and their
clients78. In Pumnani, a |ow i ncone area of Nairobi, women
wor ki ng as prostitutes report they have three to four sex
partners per day. Thus, each wonan has approxi mately 1000 to
1200 sex partners per year. Wth this |l evel of exposure, it is
easy to see how these wormen woul d eventual |y becone i nfected,
even with a | ow preval ence anpbng their clients and. low
transm ssion rates at the beginning of the epidemc. Since these
worren often are infected with other STD, their susceptibility to
H V-1 is increased9. Once infected with HV-1, they are
efficient transmitters of H V-1 infection both because of their
| arge nunber of sex partners and the increased infectivity caused
by concurrent STDWi'. In a year, one H V-1 infected woman
could infect several men with HV-1, even with | ow rates of
transm ssi on per sexual encounter.
Yet, these wonmen do not necessarily constitute a core group
They are only one conmponent of the HI V-1 core group. If their
sexual contacts were limted to a small group of nen who had sex
exclusively with prostitutes, they would have no inportant role
in the overall dynamics of the H V-1 epidenic. The fact that the
group of clients is not confined, but conprises a sizable
proportion of the (male) population at |arge, who sexually mx
with the fermal e popul ation at |arge, nakes these prostitutes an
i mportant core group for H V-1 and other STD. Mdst newy
infected clients have additional sex partners - w ves,
girlfriends and other prostitutes - to whomthey may transmt the"
virus, maki ng them another conponent of the core group for H V-1
and STD.
Prostitutes and their clients are not the only type of core
group for HV-1, but it should be apparent how i nmportant they nay
be in continued transn ssion of the virus. The usua
conpositions of core groups in Africa seens to be a few wonmen and
I
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a large nunber of nmen. This sexual behavioural pattern or socia
dynamic is very efficient in transmtting STD, nore so than the
dynam ¢ where everybody is having sex with everybody. This is
principally because the wonen invol ved have very | arge nunber of
sexual contacts and a consequent high probability of being
infected with any particular STD, relative to the genera
popul ati on. Thus, nen who have sex with prostitutes will have
much greater frequencies of STD, including H V-I, than nen who
have t he same nunber of fenale sexual partners who are not
prostitutes. This is sinply because the probability of contact
with an infected woman is so nuch greater anmong nmen who have sex
with prostitutes. The opposite situation, a |arge nunber of
worren having sex with a small nunber of nen, would probably be
simlarly efficient, but it does not seemto be a feature of
sexual behaviour in nodern societies. One known situation of a
"mal e" core group is that of long distance truck driversnn3.
They constitute an essential part of the H V-1 core group in East
Africa, which is separate fromthe nore faniliar one of
prostitute-clients. It is probable that other male core groups
exi st, but our know edge of themis rudinentary.

The core groups for any specific STD shoul d not be
conceptual i zed as an i mrutabl e group of individuals within the
popul ation, but as a very dynam c one. Individuals nove in and
out of the core group sexual behavioural pattern, possibly very
rapi dly. The absol ute number of H V-1 core group nenbers is
probably continually expanding and contracting with changes in
di sease preval ence, as new individuals enter the behavioural

pattern and as others becone ill, die or alter their behavi our
The effect of a prostitute-client core group on a
hypot hetical H V-1 epidemic is illustrated by the sinulations

shown in figures 1 and 2. The details of the nbdel are given in
Appendi x 1. Figure 1 shows the percentage of nmen and wonen, in
the general population, infected with HV-1 while prostitute
client interactions continue uninterrupted. Figure 2 presents
the sane situation, but transm ssion fromprostitutes to clients
is interrupted (e.g., through condons) at seven years. In this
simul ati on, paranmeters were chosen in a way that interruption of
core group transm ssion sufficed to interrupt the epidemc. This
nodel , should not be taken literally, but it serves to illustrate
how si gnificant the contribution of a core group can be to the
dynam cs of an HI V-1 epidenmic in the whol e popul ation

Soci al and economic forces creating core groups in Africa

Hi gh frequency transmitter core groups are an inportant
theoretical concept, but who are they in the popul ati on? Wrnen
who sell sex and nen who buy it are obvi ous exanpl es of core
groups; long distance truck di stance drivers are becom ng anot her
fam liar one. Wat other subsets of the popul ation are possible
or likely core group nmenbers and why has this social situation

I
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devel oped to such an extent in African societies?

Econom ¢ forces, rapid nodernization and urbanization and
changes in people’'s aspirations in African countries results in
sel ective male migration to magjor cities in search of work.
These nen are single or have left their spouses in the rura
areas. At the sane time, the limted economnmic opportunities for
worren in both rural and urban Africa have created a | arge
undercl ass of women willing to sell sex for survival and/or
advancenent. These unattached nen frequently seek confort and
sexual gratification fromwonmen whose only econonic recourse is
the exchange of sexual favors for nobney - prostitution. As noted
above, this type of sexual mxing (a |arge nunber of men having
sex with a small nunber of wonen) is very efficient for the
transm ssion of STD, including H V-1,

Qutside the cities a simlar social dynamic is created by

nobil e mal e popul ati ons (eg., miners, soldiers and truck
drivers) and the disruption of rural agrarian life resulting from
fam ne, poverty, war and selective migration of men to the
cities. In this setting, unattached nobile nmen encounter rura
worren who are willing to sell sex.

The nen and wonen who are involved in this social dynamc

are both the mgjor victins and the major transmtters of STD and
H V-1. The social and economnmic forces that result in migration
of labour to cities or to mnes and which deny wonen sufficient
means to participate in the econony should be recognized as oo-
factors in the H V-1 epidemc.

The interaction of STD and HI V-1 in core groups

A di scussion of the inportance of core groups would be

i nconpl ete without consideration of how H V-1 and ot her STD
interact to anplify transm ssion. The effect of core groups on
the epidemc of HHV-1 is magnified, perhaps many times, by the

i nteractions between sexually transmtted infections.

A nunber of epidemn ol ogic studies have inplicated other STD

in facilitating the transm ssion of H V-1. There appear to be
several effects. U cerative STD and perhaps non-ul cerative STD
result in increased susceptibility of wonmen to H V-19A0H

U cerative STD increase the infectivity of women for male sex
partners by increasing the shedding of virus in the genita
tract". There are possible roles for STD in increasing the
infectivity and susceptibility of men as well, but these have not
been studied to any great extent. Increasing evidence indicates
that HV-1 infection alters susceptibilit to STD as wel |,
conpleting a |l oop of mutual facilitationl’w. The loop is

further anplified by the higher frequency of both H V-1 and STD
in core groups.

hx



The | oop of anplification is currently understood as

follows. Genital ulcers, and probably other STD, increase the
susceptibility of core group wonmen to H V-1 and they becomne
infected rapidly. Genital ulcers increase the infectivity of

H V-1 i nfected wonmen by increasing genital tract viral shedding,
resulting in relatively frequent transm ssion of the infection to
core group nmen. As nore core ngoupnmen become infected the risk
to core group wonen increases. There is gradual spillover to the
non-core group fermal e and nal e popul ation. Finally, H V-

i nduced i mune deficiency results in an increased preval ence of
genital ulcers anong the core group, facilitating transm ssion in
both directions.

The effect of STD on EIV-i di sease progression in core groups may
accel erate the nlv-1 epidenc

Recent evidence that a nore rapid rate of progression from
initial HHV-1 infection to disease may be occurring in
prostitutes has potentially inportant inplicationS for the

epi dem ol ogy of HI V-1.

It appears probable that H V-1 infectivity is not continuous

t hroughout the period an individual is infected. Infectivity
probably parallels virema, which occurs initially, soon after
infection and for a longer period later, as inmmune deficiency
devel ops-. Peak infectivity and presumably peak transm ssion
occurs during these two periods, with the latter being relatively
nore i nmportant because of its |longer durati onwna. Factors

whi ch affect the rate of devel opnent of imune deficiency woul d
thus have an effect on the spread of HV-1 in the popul ation

Evi dence fromour work in Kenya, suggests that progression to

di sease is nore rapid in wonmen working as prostitutes than in

ot her popul ati ons. The nean tine to devel opnent of synptonatic

di sease anobng one group of wormen working as rostitutes was
estimated at 27.8 nonths by Markov nodellingq. It appears that
this nore rapid progression may be related to the frequency of
STD, in that wonen with nore frequent epi sodes of gonococca

i nfection progress to synptomatic di sease nore qui ckly and that
worreg who use condons nore frequently progress at a sl ower

rate .

If these data are confirned, then STD and H V-1 woul d have

an inportant interaction, which once again is nutually
facilitating. Frequent STD would increase the rate of

devel opnent of imune deficiency resulting in earlier devel opnent
of peak infectivity. This could have an inportant effect Ch’
accel erating the epidemc and would result in further
anplification of the interactions of H V-1 and STD noted above.
The period of increased virem a related to i mmune deficiency
woul d coincide with a period of increased susceptibility to the
STD whi ch increases viral shedding in the genital tract,

maxi m zing infectivity.
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The overall effect of an accel erated di sease progression

woul d probably be to increase the initial rate of growh of the
epidemc, as newy infected individuals would enter the peak
period of infectivity earlier. The effect on H V-I preval ence at
equilibriummght be less inmportant, if the duration of the
infectious period were unaffected or shortened.

The role of core group interventions in control prograns

The maj or enphasis of AIDS control programs thus far, has

been to provide information to the general public. Wiile this is
i nportant for creating awareness, so that a public discussion can
begin and that people don't die of ignorance, it probably does
little to effect real behavioral change. In a study of sexua

ri sk taking behavior anong truck drivers, Bwayo et al 13 found
very high levels of high risk sexual contact and infrequent
condom use, despite a high |l evel of awareness of AIDS and STD and
an accurate know edge of preventive nethods. A potentially nore
effective approach to H V-1 control would be to incorporate into
current efforts, intensive information, education and behavi oura
programs (including condom pronotion) targeting high frequency
transmtter core groups. One nodel of such a conprehensive
program consi sts of a four tiered approach

1) information and education for the general popul ation

2) intensive informati on and educati on progranms for core

groups, -

3) prograns for the promotion of condom use core group

menbers who do not limt their sexual risk,

4) reduCing the likelihood of transm ssion by reducing the
preval ence of factors such as sexually transmtted di seases

whi ch promote transnission of H V-1

The educati onal and behavi oural conmponents shoul d have the effect
of reducing the size of core group popul ati ons and reduci ng
contact between core groups and the popul ation at |arge. There
are several aspects of this intervention nodel which exploit the
mutual ly facilitating relati onship between STD and H V-1. First,
worren and nmen in core group popul ati ons woul d be protected from
H V-1 and STD through the barrier effect of condoms. There woul d
be an increased effect on prevention of H V-1. Because STD are
al so prevented wonen, at |east, would be | ess susceptible to H V-
1 infection when condons are not used, or when they fail. _

Provi sion of services for earlier STD detection and treatment
among core groups woul d al so have the effect of decreasing
susceptibility to H V-1 when condonms are not used.

Among core group menbers, the ultimte effect of such

programs is however to delay H V-1 infection rather than prevent

(
|
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it absolutely. Even with very high levels of condom use, nany
core group nmenbers woul d probably eventually becone infected
However, infection nmay be del ayed sufficiently that the

i ndi vidual s renove thensel ves fromthe core group prior to .
becom ng infected. The nobst inportant, effect (in ternms of the
overall H V-1 epidemic) of prograns targeted to core groups woul d
be to reduce transm ssion of H V-1 to the sexual contacts of core
group nmenmbers. This effect is achieved not only through the
barrier effect of condomuse, but also by the reduction in
infectivity resulting froma | ower STD preval ence and i nci dence
within core group nenbers (both through condom use and STD
treatnent).

The effect of these prograns is not linited to the core

groups, but by reducing the incidence and preval ence of STD in
the general population the infectivity and susceptibility for

H V-1 outside core groups is decreased.

The constraints of condom pronotion prograns aimed at the
general popul ation, illustrate another benefit of targeted
programs. The cost of purchasing and the |ogistics of

di stributing condons to the entire sexually active popul ati on of
a country are inmense. It nmay prove sinpler, |ess expensive,
nore sustainable and just as effective to provide condons to
popul ati on subsets at highest risk, the core groups.

one of the longest running core group interventions in

Africa is the program anong the wonen of Pumwani. We began this
programin 1985 to investigate the epidem ol ogy of STD. When

H V-1 infection was recognized as a severe problem it becane the
mai n focus of the program Although general STD education was an
el enent of the programfromthe outset, these efforts were
intensified and a condom di stribution programwas initiated when
the problemof H V-1 infection was recogni zed. The program was
successful in persuading the women to have their clients use
condons, resulting in fewer cases of gonococcal infection and
genital ulcer disease and Preventing or at |east delaying H V-1
infection anong the wonenz. Wile these effects are inportant,
the nost inmportant effect in terns of the overall H V-1 epidenic
is the efficiency of this programin preventing transm ssion of
HV-1. At the current |level of self-reported condom use,

transm ssion of HHV-1 is nore than hal vedn. An equally

i mportant effect is that men who are prevented from becom ng

i nfected through the use of a condomcannot transnmt the .. W
infection to other sexual partners. In a recent study of the

ef fecti veness and cost of the intervention program we estinmated
that between 6000 and 10,000 primary and secondary cases of H V-1
infection are prevented per yearn. The cost per case prevented
is approximately $8-12 US. This conpares well with other public
health interventions and is nuch | ess expensive than screening
bl ood, per case of H V-1 prevented.

I

z



VI M

ua-

11

I f one accepts the fundanental epidem ol ogic principle that

hi gh frequency transmitter core groups play a major role in
sustaining the HV-1 epidem c, the conclusion that they are a key
target in prograns for control of sexual transmission of HV-1is
i nescapabl e.

It is often stated that core groups are only inportant for

H V-1 transm ssion early in an epidem c, when the preval ence of

H V-1 is relatively |low and that when the preval ence is high,
targeting core groups is no longer effective. The reasoning

bei ng, because the number of infected individuals with | ow rates
of sex partner change is greater, many nore individuals have the
potential to transmit H V-I. This logic is incorrect. Hi gh

preval ence does not change the basic epidem ol ogic principle that
the core group accounts for a disproportionate anount of HI V-1
transm ssion.

In an epidenic in equilibrium newinfections are always
occurring. In fact, in a high preval ence equilibrium new

i nfections must occur at an extrenely high rate to replace the

| arge nunber of individuals dying of AIDS. Even if the

difference in H V-1 preval ence between core group and non-core
group popul ati on subsets is narrower, later in the epidemc, core

groups still account for a disproportionate nunber of new
i nfections. The nunber of new infections resulting fromthe
sexual activity of any one core group menber will be severa

orders of magnitude greater than that of a non core group nenber,
because of the great difference in the rate of-partner change.
This point is illustrated by the sinulations in our nodel. In
the intervention simulation, the preval ence had reached a very
hi gh | evel, yet the core group intervention had a dramatic effect
on the epidemc. Gven the presence of an epidem c and the fact
that sonme people |live nonoganously or w thout a sex partner, a
core group always exists. In effect, in these very high

preval ence situations, the core group has expanded in size. It

is not that the core group is uninportant, but rather that the
identification of the core group for targeting is nore difficult.
However, wi thin the expanded core group popul ati on some
individuals will be nore effective transmtters of H V-1 than
others. If these individuals can be identified for targeted
interventions, at |east some |evel of control can be achieved.
Bal anci ng di sease control with the potential for victimzation
VWiile it is inportant to understand the role played by core
groups in sustaining transm ssion of H V-1 and other STD; the

pur pose of understanding is not to affix blane on these subsets
of the popul ation. Indeed the understanding is superficial and
cal l ous w thout acknow edgi ng that these nen and wonen are
already victinms of the societal inequities which result in their
circunmstance. Added to this is the additional burden of il
health, suffering and premature death from H V-1 andl STD

I
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Further victimzation by punitive interventions is m sguided and
i neffective. Passing | aws or rounding up core group nenbers
(usually wonen) will not control the spread of H V-1.

If interventions programs targeting core groups are to

succeed, they nust be undertaken in full partnership with the
targeted popul ation. For partnership to devel op conmon interests
and goals nmust be identified and trust must be nurtured. These
popul ati ons are often already alienated and nmarginalized, with a
strong distrust of officialdomand authority. Achieving a
partnership can require great effort and tinme but is essential

It certainly cannot be achi eved under the threat of punishment or
proscription.

Resear ch needs

VWi |l e programs for core groups nmust be incorporated into

H V-1 and STD control prograns now, our understanding of the

i ssues involved is still superficial. W do not understand the
psychol ogi ¢ and soci ol ogi ¢ notivations for core group behavi our
beyond the obvi ous - econonic necessity, l|ibido and | oneliness.

We do not understand the dynam cs of this behavioural pattern

Is it a transient behavioural pattern? If so,’what are the
determ nants of entry and exit? How do peer groups influence

t hese behavi ours and how can they be nanipulated in contro
prograns? How common is this behavioural pattern in societies?
How much STD and HI V-1 are attributable solely to the core group
behavi oural pattern? How long is the chain of transm ssion from
core groups to non core group? What are the contributions of the
behavi oural and the biological factors to the H V-1 epidem c?
How can we identify core group nenbers for targeting of
interventions? Wiat is the fraction of HV-1 infection in the
popul ation which is attributable to the interaction of STD and
H V-1 in core groups? Wich of the STD associated.with H V-1
transm ssion are nmost inmportant in core groups and which at the
| evel of the entire population? Clearly, optimal program

i mpl enentati on requires additional know edge.

Concl usi on

H gh frequency transnmitter core groups are key to the

epi dem ol ogy of HI V-1 and STD. The rapid growh of the H V-1
epidemc in Africa appears to have resulted, in part, fromthe
soci al and economic factors which result in frequent
participation in the core group pattern of sexual behaviour. An
under standi ng of the inportance of core groups in H V-1

transm ssion is key to devel oping nore effective prograns for the
control of H V-1.

iVL
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APPENDI X

Si mul ati on node;

To explore the effect of prostitute-client core group on the
course of the HI V-1 epidem c we considered a popul ati on of an
equal number of men and wonen (for sinulation purposes taken to
be 2000) plus a nunber (the actual numnber is uninportant) of
prostitutes who are already infected with HV-1 time zero. The
nodel assunes that 30% of nen and 30 % of wonen are in stable
rel ati onships and do not participate in the epidemic at all

Forty percent of both nen and wonmen change partners at a rate of
every 2 years and 30 % of both nen and wonen do so once a year
However, in addition to these "normal" contacts, men have
contacts with H'V-1 infected prostitutes. Those in stable

rel ati onshi ps are nodelled not to have any such contacts. Those
who change partners every two years are nodelled to visit a
prostitute between .1 and 4 tinmes and year and those changi ng
partner every year to visit a prostitute between 4 and 7 tines a
year. The probability of acquiring H V-1 during a single contact
with a prostitute is assumed to be 1% while the nmale to female
and fermrale to male infection rates per new partner assumed to be
0.25 and 0.2 respectively. Infected individuals die. --v
exponentially at a rate of 20% per year and are automatically
repl aced by uninfected individuals (so we have | eft popul ation
grom h out of the nodel). In Figure 1 we have plotted the
results of one simulation run with the above paraneters, while in
figure 2 we set the transmission rate fromprostitutes to clients
equal to zero after 7 years.

IV L
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Table 1. Serial H V-1 Preval ence in pregnant womren in Nairobi
1986- 1990

Year No. Screened Per cent Preval ence
1986 1 2256 2.6

1987 2070 3.2

1988 1623 4.1

1989 1446 4.8

1990" 1091 5.5

t

1990 data are through COctober 1990.
"X
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2 Figure 1. Simulation of an H V-1 epidemc in a constant
3 popul ati on of 1000 men and 1000 wonmen with prostitute
client sexual contact uninterrupted.

Per Cent HV Preval ence

30 40 50

. Year

4- Males 96 -9- Ferales 9%

K x
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Figure 2. Simulation of an H V-1 epidemc in a constant
popul ati on of 1000 men and 1000 wonen, where prostitute
client sexual contact is interrupted at seven years by
a successful (100% condom pronotion program

Per Cent Preval ence HV

H'- Males "k 4- Fermales 96

mX
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