LMW Lg (cow fa.
Controlling HHV in Africa: effectiveness and east of an
intervention in a high-frequency STD transmtter
core group
St ephen Mosestfi, Francis A PlumerTi, Elizabeth N. Ngugit,
Ni co LD. Nagel kerket, Aggrey O Anzal aT
and )ackoni ah O Ndi nya- Achol aT
Since 1985. a popul ati on of over 1000 predom nantly H V-positive female prostitutes
residing in a lowinconme area of Nairobi, has been enrolled in a sexually transmtted
di sease (STDVHI V control programre. The mmjor el enents of the progranmme include
the di agnosis and treatnment of conventional STD, and the pronotion of condom use
to prevent the transm ssion of HV and other sexually transmitted infections. Using
estimates of nunbers of H V-seropositive prostitutes, nunbers of sexual contacts,
susceptibility of clients to H'V, HV transm ssion efficiency, ."ates of condom use and
the basic reproductive rate of H'V infection in Kenya, we estimte that the programme
is responsible for preventing between 6000 and 10000 new cases of H V infection
per year anong clients and contacts of clients. The total annual opetating cost of
the programme is. approxi mately USS77000 or between US$8.00 and US$12.00 for
each case of H V infection prevented. Progranmes to reduce the transm ssion of
H vV and other sexually transmtted infections which are targeted at high-frequency
STD transmitters, such as prostitutes, can be effective and relatively inexpensive to
undertake. More such programes shoul d be devel oped and eval uated in different
settings.
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I ntroduction Few H V infection control progranmes which focus on
the role of Wiat have been tenned hi gh-ftequeng STD
Elforts to control the sexual transmission of HV in Afn’ ca
have consisted |argeiy of infonnatjon and education pro
grammes directed at the general public. These pro-
grammes usual ly operate sepanteh’ from programes to
control transm ssion of the conventional sexually trans-
mtted di seases (51D). The inpact of this approach is
difficult to assess, and few eval uations of the endenq or
costeffectjveness of halth-education programres ai nmed
in reducing HV transm ssi on have been undertaken
1, 21.
transmtter core groups Bl have been reported from
Africa (4,5). It is this subset of the population with its
rapid rate of change in sexual partners that hel ps to sus-
tain epidemcs of STD. Because of their central role in
STD transni ssion, intensive eEons to reduce transm s-
sion of HV infection within such groups of individuals
could, at last in theory, have a considerable eEect in
sl owi ng the spread of the H V epidemc.
In this paper we attenpt to derive conservative estimtes
of the nunber of new cases of H V infection which are
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prevented oxer a period of time by a programe which
focuses on one such group of high-frequenQ transmt-
ters, and to assess the costs associated with operating the
programe.

Met hods

The progranme

Si nce January 1985. a cohort of over 1000 femal e prosti-
tutes residing in the | owincome Pumnvani am of Nairob
has been enrolled in an STOYH V control programre op
erated by the University of Nairobi and the Kenya Medica
Rnrch Institute in collaboration with the Nairobi City
Conmi ssion’s public health departnent Approximately
8096 of these prostitutes are HN-seropositive. The pro-
gramme utilizes a primaiy health care approach and ha
been described el sewhere (6,7). Health educati on has
been a maj or conponent of the programe, and is un-
dertaken both in public neetings (barazas) and individ-
ually. A major aspect of the health-eduntion programe
is counselling the wonen to encourage their clients to
use condons to prevent the transm ssion of H V infec-
tion and ot her STD. Condons have been supplied to the
worren free of charge since June 1986.

A health clinic has al so been established to serve the
worren. and it has been operating continuously since
1985. At this clinic general health services, with panic-
ul ar enmphasis on the prevention and treatnent of STD
are provided free of charge. Health education and coun-
selling services related to STD and H V infection are of -
fened as required. At approxinmately Snonth intervals, al
worren who are resident in the area are requested to
attend the clinic for a health assessnent, including di-
agnosi s and managenment of STD. They are al so asked

to conplete a questionnaire covering soci odenographic

i nformation, and medical, social and sexual histories, in-
cl udi ng nunbers of sexual partners and condom usage.

In addition. all wonen are encouraged to attend the clinic
whenever they have an STD or other health problem

Model assunpti ons

To arrive at an estimate of the nunber of new cases of
H V infection prevented annually by the programe, a

si mpl e nodel was constructed, and a nunber of esti-

mat es and assunptions were made.

(1) Although the total popul ation of prostitutes num

| bets over 1000, approximately 500 are resident

in the armat any given tine. This nunber is

det erm ned by the seniannual censuses and has

not changed significantly since 1986.

(2) Approximately 80% (400) of the wonmen in this
popul ati on are HN-seropositive at any given time.

This figure is also determ ned through the sem -

annual censuses. and has been at this |level since

1988.

(3) The wonen in the cohort Me an average of
approximately four clients per das. The average

has ranged bCN ee’i Three and five clients per day

over the past 3 i./".::.

(4) About 90% of c-L ins are Hl V-seronegative, and

are believed therefore to be susceptible to HV
infection. This figure is based upon studi es con-

ducted at the Nairobi Special Treatnent dinic

(STC). the major referral centre for STD in

Nai robi, anong nen with STD who report the

likely source as a Pummani prostitute. Their preva-

| ence of HVinfection is approximtely 10% and

hal snot di angedgr at | yowr t hepast several ynrs

8. 1

(5) The risk of a susceptible client acquiring HV in-
fection froma single sexual contact with an in-

fected wonen is 1% Estimates of the risk ol’a
susceptible male acquiring H'V infection after one



sexual contact with an infected wonan vary con-
siderably. The World Health Organi zati on (WHO
estimtes the average range to be between 0.1 and

1% However, previous studies in Nairobi have

found the risk to be up to 13% anong hi gh-ri sk
popul ati ons, probably because of the presence of

i mportant cofactors such as other 51D (81. Cur
estimate of 1%t herefore seens reasonabl e, but
results are presented for a range of HV trans-

m ssion elliciendes.’from0.2 to 2%

(6) Condons. when used, are 90% enmcious in pre-
venting H V transm ssion. Condom eHicacy is dif-
l[icult to ascertain precisely (91. but it has been
estimated that their use reduces the risk of HV
transm ssion | O-fold (101.

(7) To allow for the possibility that sonme clients

" among whom H'V infection is prevented nmay sub-
sequently becone infected fromother sources. a
reduction of 10%in the nunber of new infections
prevented has been built into the cal cul ations.

A nunber of susceptible clients may be |Iregulars’ and
therefore counted several times. If this is tne for a
| arge proportion of clients, then the predicted nunber of
clients who will becone infected over a period of tine
nmust be adjusted W can di stinguish sevetal cases:

(1) The probability of acquiring infection (p) per
sexual contact is small, and is approximtely the
sane for all individuals, i.e. the risls of acquir-
ing infection during successive contacts are inde-
pendent. 1f the average nunber of contacts per

client (n) is such that up is ( 1, the probabil-

ity of a client becomng infected. (1 - (1 - p)nl

is approximately equal to tip. and our estimates
shoul d be accurate. Wth a transm ssion elliciency

of 196, this corresponds to an average nunber of
contacts per client of ( ( 100. CQur calcul ations

are based on this scenario.

(2) The probability of acquiring infection per contact
is small. but the number of contamper client is
large. i.e. a small nunber of regular custoners are
responsible for the majority of all client-prostitute
contacts. In this situation, fewer clients, but a



| ai ge proportion of them wll becone infected

over a period of time (the same individuals m!

be re-exposed and re-infected several times). The
prostitutes in Pumnani tend to report a snal

nunber of regular clients, but we hate no data

on the proportion of men who frequent many

_ diEerent prosuntes in the same area. However,

if this proportion were high, one woul d expect

the overall setopreval ence of HV infection anpong

t henent obenuchhi ghert hant heobser ved

10% ultimately approaching that observed anong

the prostitutes thensel ves W therefore do not

believe this to be the case.

(3) There is significant variation in the risk of a client
acquiring infection when exposed. i.e. the as-

sunpt i onof i ndependencedoesnot hol dns

woul dl adt oanef f ect si mi | art odt at of al ai ge

nunber of contacts per client, Le the expected

nunber of infected clients would be reduced, but

the proportion infected increased However, if, on
average. up is (I, as it would seemto be, this

ei fect should not have nmjor inpact on our os-

ti mates.

We have terned each newy infected client a 'pn’ mary
tme’, and each individual subsequently infected by a
client a ’'secondary nse’. Using the current doubling time
of the AIDS epidemic in Kenya of approximtely 2 years,
and current estinmates of the nean duration of infectivity
of apptoximately 4 years (111. each H V-infected individ-
ual is responsible for transmtting approximately two sec
ondary cases on average. W assune that this al so applies
to clients of prostitutes. In fact, the figure is likely to be
even hi gher ampong such sexual ly active individuals. O
coutse, the cases of secondary transm ssion woul d not
necessanl yoccur nt hesaneywast hepri marycase

As the future course of the HV epidenmic is uncertain,

i nfecti ons which may subsequently be transnmitted by the
secondary cases have not been comi dered In this sense.
our estimates of cases of infection prevented nay be con
sentive.

Resul ts

The estimated nunber of new cases of HV infection pre-
vent edannual | ybyt hepr ogt ammei npumnani i sgi veni n

Table 1. W have presented two scenarios for condom

use: one in which condons are used in 8096 of sexua
contacts, which is the current self-reponed Egure for the
Pumnvani prostitutes. and a nore consetvative estinate

of 50% condom use. Wth 80% condom use and a trans-

m ssion efficiency of 196, it appears that approxi mately
10200 new cases of HIV infection should be prevented
annual ly by the programre. The nore conservative esti-
mat e of 50% condom use would result in approxi mtely
6450 uses prevented annually. A transm ssion edicienqg

of 0.2% woul d reduce these estimates by a factor of 5,
and a uansni ssion efficiency of 296 woul d doubl e the es-
ti mat a.

a ffectivene-ss of AIDS control in Africa Mses 9! alt
.k- the major uncertainty about the inpact of the pro
gr::.:me in reducing HV transm ssion relates to the va.
11-1in of the self-reported data on condomuse. it is im
portant to try to verify this information.

Verification of condom use data

First. we can exam ne condom distribution W dis-

tribute approxi mately 150000 condons per year to the
worren in Pummani . and another group working in the

area di stnbuta an additional 200000 (L Lux, Al DSTECH
Nai r obi , personal comuni cation, 1990). Wth 500 pros-
titutes and an avenge of four clients per day, and as-
sum ngt hat al | condonmswhi char esuppl i edar eused,

this works out to approxi mately 50% condom use, which

i ssomrewhat | esst hant heaver ageof eoxwhi chi scur -



rently repented by the wonen However, over 30% of the

worren report that condoms are supplied by their clients

at | ast someof t het i ne, andt hi scoul daccount f or pan

of the gap between nunbers of condons supplied and

nunbers teportedused. | nanynse, al ower | i gur eof

50% condom use has been included in our cal cdati om

Second, we have exam ned prospectively the risk of HYV
seroconversi on anong the wonen, and have been abl e

to denonstrate a reduced risk of seroconversion anong

worren who report increased condom use. Wnen who

report anycondonusehave been shown to haveat hree-

fold reduction in their n' sk of seroconvemng, and there '5
a downsponse rel ati onshi p between neponed ginter

condom use and decreased ri sk of seroconvexsion (61

Ther ehasal sobeenasi gni hant reducti oni nt heannua

i nci dence of cul ture-ptoven gonorrhoa and of other
conventional STD anpong the wonen in Pumnani since

the condom pronoti on progranme began The man an-

nual gonorrhea incidence ne has fallen from2.85 cases

per woman (sd 3.82) in 1986 to 0.66 cases per woman

(511 1.12) in 1989. The difference between these rats is
statistically significant (P ( 0.001 ).

Table 1. Estimated new primary and secondary cases at HN i nfection pre-
vented annual |y anong diens ol ptostitutes by the sexually trammitted
di sease (STD) HN control progranmme in Pumani .

Cases Cases

New eases prevented prevented

HYV with no with mwith 50%

transm ssion interventi on condom condom

ef oci ency Cases in) use in) use (n)

196 PI'imary 5 250 3 4G 2 150

Secondary 10 500 6a!) 4 300

Total 1 5 750 10 200 6 450

0.2% Primary 1 050 675 425

Secondary 2 100 1 350 850

Total 3 150 2 025 1 275

29. Primary 10 son 6300 4250

Secondary 21 000 13600 3500

Total 31 SN 20 400 12 750

The third way that we have tn’ed t6 verify self-reported
condomnusei shyi ndi t ect | yexammungdt et rendi n

STD i nci dence anong the clients of Pumwani prosti -
409
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tutu. These data are presented in Fig. 1. W conpared

the trend in nunbers of nen from Pummani with an

STD attending the Nairobi STC with those fromthe

Kari obangi / Dandora am of Nairobi, an area simlar to .-
Pummvani in tents of location and soci oecononi c status,

but with no I arge-scal e condom di stn’buu’ on progranmme. ,
lhe expectation here is that clients preferentially fre-
guent prostitutes fromtheir own am W | ooked at

clinic attendances in four sanple nonths (January. Apn’'l,
July and Cctober) in the years 1981, 1983, 1985, 1987

and 1988. There was a marked decrease in men from

Pumnvani presenting to the ST C after 1985. while atten-
dance by nen from Kati obangi /mm (as well as. for

that matter, overall attendance at the STC) renmined rel a-
tively constant. The dropoif in attendance from Pumwan
telative to Kan' obangi after 1985 al so represents a sig-
ni fimt departure fromthe trends prior to 1985. (This

was tested by nmeans of |ogistic regression, with |oca-
tion as the response van’'able and both tinme and inter-e
vention as covariables. The intervention was highly signif-
icant- P ( 0.001). There may of course be factors other
than the intervention which could explain the decxease

in attendance by men from Pumwani, such as changes in
denogr aphi cs, client preferences and heal t hcare-seeking
behavi our (such as a shift fromthe public to the private
sector). However, the observed trend is consistent with
what woul d be expected if the reported use of condons

by the wonen in Pumnani is reasonably accurate. W

are currently planning studies to investigate the sexua
behavi our patterns and reported condom usage anong

the clients of the Pumwani prostitutes and ot her groups

of high-risk men
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Fig. 1. Nunbers of men with sexually transmtted di sease attend-
ing the Nairobi Special Treatnent Cinic in the same four sanple
nonths for the years indicated; D, from Pummvani; X , from Kar-
i obangi

Costs and cost-effectiveness

Cost data are presented in Table 2, and relate primar-

ily to the cost of operating the clinic. Al Egures repre-
sent current costs. Personnel includes one physician. np
nurses and a clinic assistant The training itemrepresents
the value of the time contributed by senior University of
Nai robi faculty towards the operation of the programe.
Prem ses for the clinic are provided by the Nairobi Cty
Conmi ssi on, so we have included the approxi mate cost

of renting simlar premises in Nairobi. |aboratory investi-
gations com st priman'iy of cultures for Neisserikz gonor-
rboeae and serology for syphilis and HV. O her STD are

di agnosed clinically and treated enpirically. The dngs
which are supplied are primarily for the treatnment of S11).
Condomns are currently prmded free of charge through

the Kenyan Mnistry of Health. so an in-kind cost of 1.00
Kenya shilling per condom has been included (D. Cct.

US Agency for International Devel opnent, Nairobi, per-
sonal communi cations, 1990).

Tabl el kwual opent hgcost sott hemal ytrwni tted di seasei sTD)

H V control progranme in Ptmani.

US dol | at s.

Kenya rounded



shillings (RES) (1 00055 - 2Mb)

Sal ari es 394 000 17 100

Training 230 000 10 (IX)

Rental of premises (in kind) 168W7 no

Laboratory tests 230 can 10 000

Cinic supplies and dings 400000 17400

Condons (in kind) 300000 13 000

Transportation and

m seei hnm’ 50000 2 200

Total 1 772 000 77 (IX)

Wth an H'V transni ssion eEcienq of 1% and 80% con-

dom use. the cost per case of HV infection prevented

wor ks out to approximately $8.00. Wth 50% condom

me. the cost per case of H V infection prevented cones

to approxinately $12.00. Wth a transm ssi on enmdency

of 0.2% the cost per use prevented increases fivefold,
and with a transmission eiliciency of 2%it is reduced by
hal f.

Di scussi on

In this paper we have denpnstrated that a | arge reduction
in HV transm ssion can be achi eved t hrough an i nex.

pensi ve intervention programe anpong a group of pros-
titutes. In addition, the Pumwani progranme probably
reduces H'V transm ssion in nore ways than have been

consi dered here. First, as indicated above. condom use
prevents or at lest delays HV infection in initialh’ unin-
fected wonmen, and thus keeps them out of the pool of

H'V transmitters. Another way in which the progranme
probably reduces H V transnission is through the pre-
vention of other STD. There is aidence that conconitant
STD. especially those causing genital ulceration, substan-
tialiy increase the probability of HV tranm ssion |12.151
L’ si ng condons reduces genital dlcer transm ssion. and
eariy treatment of ulcers shortens their duration. so that
the infectivity of the wonmen shoul d be reduced even at

ti mes when condonms are not used. As indicated previ-



Y,

ously, our estimates of the inpact of the programe on

H V transm ssion are therefore likely to be consenntive.
The major cost of the programre in Pumwani is the pro-

vi sion of semices to diagnose and treat the conventiona
STD. Al t hough such activities may not play the nmgjor role
in preventing H V transmi ssion (except insofar as con
ventional 511) are cofactors for transm ssion), ready ac-
cess to effective health services, partiailarly for the treat-
ment of 511), the nmjor health problemencountered by

the women in Pummani. is felt to be a critical element of
the programme. |felfective and accessible health services
wer enot avai l abl e.it isunlikelythatthewonmenwoul dbe

as receptive to the health educational and pronotiona
efforts of the programre.

The estimated cost of between $8.00 and 812.00 to pre-
vent a case of H V infection nay be conpared with the
cost ofnediatl cat: for an individual with AIDS. This has
beenest | mat edi nTanLani aandZai ret o t angebet ween

$100 and 81600 IH . The indirect costs attributable to

a case of AIDS are of course much higher

It is also interesting to conpare the estimted cost-ef-
fectiveness of a ptogtamesuch as this one with that

of other HV infection control neasures, such as bl ood-
bank screening In Kenya approxi mately 250000 units of

bl ood are provided by donors each yar, and as of 1989
approxi mately 296 of units were H v’ positive (P. Sieben
Nati onal AI DS Control Programre, personal conmmunica

tion, 1989). Assunming that all units axe screened, that the
screening test has a positive predictive value of 9596, that
the n’sk of HV infection through a blood transfusion is
100% and that 95% of the bl ood recipient population is
susceptible, then approximately 4 500 new cases of HV

i nfection should be prevented annually by such screen-
ing Not all such transfusions would be y'ven to sexually
active adults (certainly not to adults as sexually active as
clients of prostitutes), but let us still assune a funher
9000 secondary cases of infection prevented. The annua
operating budget of the Kenyan National AIDS Contro
Programme for |aboratory support, Wich consists pri-
marily of support for blood-bank screening, is approxi-
mately 81.8 million The cost of preventing one new case
of HI'V infection through bl ood’ bank screening is there-
fore well over 3100. O course, nobody woul d atgue that
screening blood for HHV is not inportant or costelfec-
tive.

Clearly, strategies to interrupt the epidenmc of HV nust
conpri se many different elenents. There '5 increasing

evi dence, however. that control programres taigeted at
STD transmtter core groups can be highly effective in
reducing H V transm ssion 115, 161. Such core groups

i nclude not only prostitutes but other high-risk groups
such as regular clients of prostitutes and | ong-di stance
truck drivers (17). We have denmpnstrated in this Study
that such progtanmes can al so be cost-elfective, a ma
Cost-effectiveness of AIDS Cbntrol in Africa Mses et al
jor concern in nost African countries where health-sector
funding is scarce. Enphasis should be placed. therefore.
upon devel opi ng STDYH V control programes tatgeted

at core groups in different settings.
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