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/ Ag§7 Objective: To identify factors that could explain differences in rate of spread of HIV
between different regions in sub-Saharan Africa.

z Ag§-7 Design: Cross-sectional study.
> Methods: The study took place in two cities with a relatively low HIV prevalence
LAQS (Cotonou, Benin and Yaoundé, Cameroon), and two cities with a high HIV preva-
lence (Kisumu, Kenya and Ndola, Zambia). In each of these cities, a representative
sample was taken of about 1000 men and 1000 women aged 15-49 years.
Consenting men and women were interviewed about their socio-demographic back-
ground and sexual behaviour; and were tested for HIV, herpes simplex virus type 2
(HSV-2), syphilis, Chlamydia trachomatis and Neisseria gonorrhoea infection, and
{women only) Trichomonas vaginalis. Analysis of risk factors for HIV infection was
carried out for each city and each sex separately. Adjusted odds ratios (aOR) were
obtained by multivariate logistic regression.

LAg§7 Results: The prevalence of HIV infection in sexually active men was 3.9% in
Cotonou, 4.4% in Yaoundé, 21.1% in Kisumu, and 25.4% in Ndola. For women, the
corresponding figures were 4.0, 8.4, 31.6 and 35.1%. High-risk sexual behaviour
was not more common in the high HIV prevalence cities than in the low HIV preva-
lence cities, but HSV-2 infection and lack of circumcision were consistently more
prevalent in the high HIV prevalence cities than in the low HIV prevalence cities. In
multivariate analysis, the association between HIV infection and sexual behavioural
factors was variable across the four cities. Syphilis was associated with HIV infection
in Ndola in men [aOR = 2.7, 95% confidence interval (CD) = 1.5-4.9] and in women
{aOR = 1.7, 95% Cl = 1.1-2.6}, HSV-2 infection was strongly associated with HIV
infection in all four cities and in both sexes (aOR ranging between 4.4 and 8.0).
Circumcision had a strong protective effect against the acquisition of HIV by men in
Kisumu (aQR = 0.25, 95% Cl =0.12-0.52). In Ndola, no association was found
between circumcision and HIV infection but sample sizes were too small to fully
adjust for confounding.

sj Conclusion: The strong association between HIV and HSV-2 and male circumcision,
éAﬁ and the distribution of the risk factors, led us to conclude that differences in efficiency
of HIV transmission as mediated by biological factors outweigh differences in sexual
behaviour in explaining the variation in rate of spread of HIV between the four cities.
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Introduction

By the end of the year 2000, an estimated 36.1 million
people were living with HIV worldwide [1]. Of these,
70% were living in sub-Saharan Africa, which houses
about 10% of the world’s population. It has been esti-
mated that 8.8% of adults in sub-Saharan Africa are
infected with HIV and that 90% of these infections are
acquired through sexual intercourse between men and
women. However, the burden of the HIV/AIDS epi-
demic is not equally distributed over the continent: the
prevalence of HIV infection is generally higher in East
and South Africa than in West and Central Africa [2].
The general objective of the multicentre study on fac-
tors determining the differential spread of HIV in four
African cities was to identify factors that could explain
differences in prevalence of HIV infection between dif-
ferent regions in sub-Saharan Africa. The study was con-
ducted in two cities with a high HIV prevalence
(Kisumu, Kenya and Ndola, Zambia) and two cities with
a relatively low HIV prevalence (Cotonou, Benin and
Yaoundé, Cameroon). There is evidence that the differ-
ences in prevalence between these four cities are due to

was to collect data on a representative sample of 1000
men and 1000 women aged 15—49 years from the gen-
eral population in each city. Households were selected
by two-stage random sampling, and all eligible men and
wormen in the selected households were asked to partic-
ipate in the study. After giving their informed verbal
consent, study participants were interviewed about their
socio-demographic characteristics and sexual behaviour,
using a standardized questionnaire [13]. The question-
naire on sexual behaviour included a section on charac-
teristics of the spouse and of the non-spousal
partnerships of the past 12 months (to a maximum of
eight). Men were also interviewed about past and pres-
ent symptoms suggestive of a STI and about their
health-seeking behaviour. After the interview, study par-
ticipants were asked to give a blood sample, which was
tested for HIV, syphilis and herpes simplex virus type 2
(HSV-2), and a urine sample, which was tested for
Neisseria gonorrhoea and Chlamydia trachomatis infection.
Women were asked to insert a swab into the vagina,
which was immediately inoculated into a culture
medium for Trichomonas vaginalis.

L2 A .
differences in rate of spread of HIV, rather than to dif- tatistical analysis

ferences in time since the start of the HIV epidemics [3].

Numerous studies have been conducted in sub-Saharan
Africa on risk factors for HIV infection. These risk fac-
tors can be grouped into two categories, including sexual
behavioural risk factors [4-9] and factors that influence
the transmission of HIV during sexual intercourse [10].
The latter factors include, among others, classical sexually [
transmitted infections (STIs) [11], male circumcision
[12], condom use and certain sexual practices, such as
anal intercourse and possibly also ‘dry sex’ [10].

This paper first presents a comparison between the four
cities of the distribution of factors that have been found
in other studies to be risk factors for HIV infection, or
that are believed to be associated with an increased risk
of HIV. Following this, the association between these
risk factors and HIV infection is explored at the indi-
vidual level in men and women in the four cities. Factors
found to be associated with an increased risk of HIV
infection at the individual level and more prevalent in
the two high HIV prevalence cities than in the two low
HIV prevalence cities are likely to play a major role in
explaining the differences in HIV prevalence between
the four cities.

Methods

The methods of the data collection and laboratory pro-
cedures are described in detail elsewhere and only a
summary is given here |3]. In each of the four cities, a
survey was conducted in the general population and
among a random sample of sex workers. The surveys
took place between June 1997 and March 1998. The aim

7All data were double-entered and validated in EPI-

INFO version 6.04a (CDC, Atlanta, Georgia, USA).
Further data cleaning and data analysis was carried out
with SPSS version 8.0 for Windows (SPSS, Inc.,
Chicago, lllinois, USA) and SAS (version 6.12; Cary,
North Carolina, USA).

?7 The analyses presented in this paper were restricted to

men and women who reported that they had ever had
sexual intercourse. In each of the four cities. almost all
HIV infections were in respondents who reported sex-
ual activity [14].

Lvg?
Variables
The socio-demographic variables examined included:

?7age; educational attainment; having a job, as opposed to

not having a job; having made more than one trip out of
the city in the past 12 months; religion (Catholic,
Protestant, Muslim or other); ethnic group; and alcohol
consumption in the past month. In men, circumcision
was also explored as a potential risk factor for HIV
infection. Men were categorized as being circumcised
on the basis of the clinical examination, but if no clini-
cal examination was performed they were categorized as
circumcised if they reported this in the interview.

The sexual behaviour characteristics that were explored
as potential risk factors for HIV infection included: mar-
ital status, age at first sexual intercourse, residence in the
city at age of first sex, lifetime number of sex partners,
number of non-spousal partners in the past 12 months,
one or more short-term partnerships (of less than 1
months duration) in the past 12 months, and sex in
exchange for money. In men, contact with a female sex
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PAF has been estimated for the acquisision of HIV and
does 1ot take into account increased transmission of
HIV by dually HIV/HSV-2-infecred individuals.

Figure 1 shows a tentative qualitative synthesis of the
driving forces behind the HIV epidemics in men. In this
simplified model, sexual activity leads to the spread of
HIV and HSV-2. Male circumcision reduces the trans-
mission efficiency of HIV and possibly also HSV-2.
HSV-2 increases the transmission efficiency of HIV, and
HIV increases the trapsmission efficiency of HSV-2. In
this ‘male circumecision—HSV-2" model of HIV spread,
HSV-2 and HIV have a mutually positive feedback, and
male circumcision has a negative feedback on HIV trans-
mission and possibly HSV-2 transmission. This simplified
model suggests that: (i} without a high prevalence of male
circumcision, the mutual activation of HIV and HSV-2
leads to a rapid spread of both infections even if sexual
activity is not particularly high; (ii) with a high preva-
lence of male circumcision, HIV and HSV-2 spread
rermains relatively limited; and (iii) with a high prevalence
of male circumcision, HIV could only spread relatively
widely if HSV-2 reaches high levels a5 a result, for exam-
ple, of high levels of sexual activity. This could explain the
relatively low HIV prevalence in Yaoundé. The high
prevalence of HIV in Kisumu and Ndola is mainly due
to HSV-2 infection in a non-circumcising population.

It is not within the scope of this paper to discuss in detail
the implications of our findings for prevention strategies.
However, some general and preliminary conclusions can
be drawn. Male circumcision should be considered a
prevention strategy in nen-circumcising populations
that are heavily affected by the HIV epidemic, as has
been suggested previously [36]. Because HIV is likely to
be transmitted between spouses, voluntary HIV testing
and counselling, particularly before marriage, should be
encouraged — provided it remains truly ‘vohuntary’. So
far, there are no specific tools for the prevention of
HSV-2 infection. Suppressive therapy as a prevention
strategy for HSV-2 infection is not feasible in sub-
Saharan Africa, considering the high prevalence of
HSV-2.The development of a vaccine against the infec-
tion or a therapeutic vaccine is needed and trials with it
should include HIV infection as an endpoint. In the
meantime, prevention of HSV-2 infection has to rely on
the promotion of safe sex; int particular, condom use.
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