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Report of sexually transmitted diseases by HIV
infected men during follow up: time to target the
HIV infected?

R N Machekano, M T Bassett, P S Zhou, M T Mbizvo, A S Latif, D A Katzenstein

Objectives: To compare the rate of self reported sexually transmitted diseases (STDs) among
HIV infected men with men who remained HIV negative during follow up of a Harare male fac-
tory cohort.
Methods: Male factory workers were oVered enrolment and behavioural data were collected at
entry then every 6 months, along with HIV testing. Self report of STDs was used to calculate
incidence per 100 person years. Cox proportional hazards models examined independent risk
factors for STDs, with hazard ratios (HRs).
Results: At entry 20% of men were HIV infected and 11% reported STDs in the previous year.
A total of 2777 (82%) of 3383 men enrolled were followed at least once. Compared with men
who remained HIV negative, seroconverters had the highest incidence of STDs (16.8 per 100
person years; IRR= 3.3, 95% CI=2.5–4.3); men enrolled HIV positive also reported higher STD
incidence (14.5 per 100 person years, IRR=2.8; 95%CI 2.3–5.5). Among HIV positive men, the
only independent risk factor for report of urethral discharge was history of multiple partners
(HR=10, 95%CI 1.4–73.2).
Conclusion: HIV positive men reported threefold higher incidence of STDs than HIV negative
men, many related to high risk sexual behaviour.
(Sex Transm Inf 2000;76:188–192)
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Introduction
In Zimbabwe, the HIV/AIDS epidemic is
among the most severe in the world and sexually
transmitted diseases (STDs) are common.1–3

Prevention eVorts have emphasised reduction in
HIV risk behaviour, regardless of HIV infection
status, as a key to containing the epidemic.
Encouraging the identification of HIV infected
individuals to promote behaviour change and
reduce the spread of HIV has not been a strategy
of Zimbabwe’s national AIDS coordination pro-
gramme. By targeting behaviour, rather than
individuals, it was hoped to avoid stigmatising
vulnerable risk groups (such as prostitutes) and
alert the population to the fact that behavioural
risk was not confined to any particular social
group. This policy perspective and the cost of
widespread voluntary HIV screening have
meant that few HIV positive Zimbabweans are
aware of their serostatus. Indeed, Zimbabwe’s
ongoing economic crisis has limited even the
availability of male condoms to an estimated 15
condoms per adult per year.3 In Harare, with an
adult population of one million, about 65 000
HIV tests are performed annually by the
national public health laboratory and national
blood transfusion service, the only sources of
testing outside the private sector (personal com-
munication). Testing is mainly for diagnostic
purposes among symptomatic individuals or to
screen the blood supply (which accounts for two
thirds of tests). HIV counselling and testing of
the healthy population, aside from blood dona-
tion, has only recently been promoted at a small
number of sites.

Although a focus on individuals who are
HIV infected poses a number of logistic, policy,
and ethical diYculties,4 the behaviour of this
group is clearly important to the pattern of the
epidemic.5 In addition, the intersection of the
HIV epidemic with other bacteriological and
viral STDs also common in Zimbabwe prob-
ably enhances HIV transmission.6–9

We utilised data from a longitudinal study of
Harare male factory workers to compare the
patterns of self reported STDs according to the
men’s HIV infection status at enrolment and
during follow up. This cohort was at high risk
for HIV infection. At enrolment, 43% of men
reported multiple partners in the past year,
19% had paid for sex, 55% had never used
condoms, and 20% were HIV positive.10 HIV
incidence was 3 per 100 person years.11

Methods
STUDY SUBJECTS, RECRUITMENT, AND FOLLOW UP

Factory workers were recruited to a longitudi-
nal study of STD/HIV at 40 factories in
Harare, Zimbabwe. Workers employed at the
factories volunteered to be tested twice a year
for HIV infection, as previously described.10 11

Incentives for participation included free coun-
selling and HIV testing. Trained nurse counsel-
lors provided group pretest counselling at the
workplace on the day before study recruitment
followed by a brief individual discussion at the
time of recruitment. Post-test counselling was
at the study clinic and typically comprised 30
minutes of interactive counselling aimed at
individual risk reduction. After signed in-
formed consent, a questionnaire collected
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information on sociodemographic status,
sexual behaviour, condom use, and STDs. Vol-
unteers were seen every 6 months at repeat
visits to the factories. Follow up questionnaires
replicated information collected at enrolment
and identified reported risk behaviour, experi-
ence of STDs, and the treatment of these
infections during the interval since the last
visit. All enrolled men were oVered condoms,
an appointment for post-test counselling at the
project clinic, and were encouraged to seek
treatment for STDs, which was available free of
charge at the study clinic. The study protocol
was reviewed and monitored by committees for
human research in Zimbabwe and the United
States.

HIV SEROSTATUS

Blood samples were screened at enrolment and
at each follow up visit for HIV specific
antibodies using a third generation ELISA test,
the Abbott HIV-1/HIV-2 (Abbott Park, IL,
USA). Subjects were considered HIV antibody
negative based on a single negative test.
Samples that were either reactive or indetermi-
nate on the Abbott test were retested using a
diVerent third generation ELISA, the Enzyg-
nost Anti-HIV 1/2 Plus (Behring, Marburg,
Germany). Subjects were classified as HIV
antibody positive if both ELISA assays were
positive. Indeterminate or conflicting results
between the two recombinant ELISA tests
were resolved variously by western blot, the
HIV Blot 2.2 (Diagnostic Biotechnology,

Singapore), HIV cultures, or polymerase chain
reaction (PCR) amplification of specific gag
gene DNA. We classified enrolled men accord-
ing to their HIV serostatus at enrolment and
during subsequent follow up. Men who had an
initial negative test result followed by a positive
test result were classified as seroconverters.
Men who were negative at enrolment and
tested negative on subsequent follow up visits
were classified as persistently negative.

INTERVIEW DATA

On interview, reported STD was classified by
its symptomatic presentation (urethral dis-
charge, genital ulcer, genital warts, or other).
Data were collected on condom use, number of
sexual partners, prostitute contact, and beer
hall visits.

STATISTICAL METHODS

STD incidence was estimated as the total
number of individuals reporting an STD
divided by the total person time of follow up,
expressed as per 100 person years, summarised
in the equation below:

(Total No of subjects reporting a STD ×
100)/total person years under observation
For calculation of STD incidence, the total

person years under observation were calculated
for each subject as the date of enrolment to the
last follow up date. Seroconversion was defined
as an initial negative HIV test followed by a
subsequent positive test. The date of serocon-
version was estimated as the midpoint between
the date of the last negative test and the date of
the first HIV diagnosis. This date was also used
to calculate STD incidence before and after
seroconversion. We used the incidence rate
ratio (IRR) to measure association of STDs,
HIV serostatus, and age. The Cox proportional
hazards model was used to establish independ-
ent risk factors for acquiring a STD during fol-
low up by calculating the hazard ratio (HR).
Analyses were carried out using STATA 5.0
(Stata Corporation, College Station, TX,
USA).

Results
Between March 1993 and July 1997, 3383 men
(34% of the total workforce) volunteered for
the study. Of these, 2777 (82%) were followed
at least once. At enrolment, HIV prevalence

Figure 1 Self reported STD incidence by age group and HIV serostatus.
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Table 1 Self reported STD incidence by HIV serostatus

HIV serostatus No

No of STD
episodes reported
in follow up

Incidence/100 PY
(95% CI)

Incidence rate ratio
(IRR) (95% CI) p Value

All STDs:
HIV positive at enrolment 666 158 14.5 (12.3–16.9) 2.8 (2.3–3.5) <0.001
Seroconverters 147 67 16.8 (13.0–21.4) 3.3 (2.5–4.3) <0.001
Non-seroconverters 2476 257 5.1 (4.5–5.7) Referent —
Total 3289 482 7.4 (6.7–8.1)

Genital ulcers:
HIV positive at enrolment 666 75 6.9 (5.4–8.6) 4.1 (3.0–5.7) <0.001
Seroconverters 147 34 8.5 (5.9–11.9) 5.1 (3.3–7.7) <0.001
Non-seroconverters 2476 84 1.7 (1.3–2.1) Referent —
Total 3289 193 2.9 (2.5–3.4)

Urethral discharge:
HIV positive at enrolment 666 39 3.6 (2.5–4.9) 2.2 (1.5–3.4) <0.001
Seroconverters 147 18 4.5 (2.7–7.1) 2.8 (1.6–4.8) <0.001
Non-seroconverters 2476 80 1.6 (1.2–2.0) Referent —
Total 3289 137 2.1 (1.8–2.5)
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was 20% and 374 (11%) men reported history
of STD in the past year. Among men with
STD, symptoms of genital ulcer were most
common (41%), followed by reported urethral
discharge (32%). Genital wart was reported by
6% of men. The category “other” comprised
such syndromes as pubic lice, candida balani-
tis, rash in the genital area, and inguinal
lymphadenopathy. Report of STD declined
steadily with age in all men, regardless of HIV
infection status, with the most rapid fall
reported by persistently HIV negative men (see
fig 1).

Table 1 summarises the overall incidence of
self reported STDs by HIV serostatus during
the study period. Compared with individuals
who remained HIV negative throughout follow
up, men who acquired HIV during the 4 year
study period (“seroconverters”) were the most
likely to report STDs although STD rates did
not diVer statistically from men who were sero-
positive on enrolment. This increased risk was
substantial, ranging from a threefold increased
risk for report of urethritis to a fivefold increase
for genital ulcer. Among seroconverters, report
of STDs varied with changing HIV status.
These men were twice as likely to report STDs
after acquiring HIV (an incidence of 9.3 per
100 person years before compared with an

incidence of 17.6 after seroconversion (IRR =
1.9; 95% CI: 1.1–3.5, p<0.001)).

Among HIV negative individuals, not own-
ing a home in the urban area, having multiple
partners, paying for sex, and using a condom
were significantly associated with reporting a
STD during follow up (table 2). Married men
also had a higher STD incidence compared
with unmarried men (IRR = 1.6, 95% CI 1.2–
2.2, p<0.001).

Among the HIV positive individuals, report
of condom use in the last sexual encounter was
the only significant behavioural risk factor
associated with report of STD during follow
up. Controlling for multiple partners, paying
for sex, visiting a beer hall, and age, individuals
who reported using condoms in their last
sexual encounter were almost twice likely to
report an STD during follow up compared
with those who did not report condom use
(HR=1.7; 95% CI 1.0–2.7).

Because the natural history of genital ulcer is
altered by HIV related immunosuppression,
the recurrence of genital ulcer is more frequent
in HIV positive individuals. Consequently,
genital ulcer may not reliably reflect new STD
exposure. For this reason, we examined
separately risk factors for urethral discharge to
better capture the experience of incident

Table 2 Behavioural risk factors for STD infection during follow up among HIV negative individuals (n=1784)

Behavioural factor

Men reporting an
STD during follow up
No (%)

Total follow up time
(years)

STD incidence/100
person years (95% CI)

Adjusted hazard
ratio (95% CI) p Value

Own a home:
Yes 19 (4.6) 1069 1.8 (1.1–2.8) 0.4 (0.2–0.6) 0.001
No 175 (10.8) 3986 4.4 (3.8–5.1) —

Married:
Yes 87 (11.8) 1683 5.2 (4.1–6.4) * *
No 107 (8.3) 3372 3.2 (2.6–3.8)

Used a condom during follow up:
Yes 154 (13.6) 3022 5.1 (4.3–6.0) 1.6 (1.1–2.5) 0.022
No 40 (4.5) 2033 2.0 (1.4–2.7) —

Reported multiple partners during follow up:
Yes 150 (15.0) 2614 5.7 (4.8–6.7) 2.0 (1.3–3.0) 0.001
No 44 (4.3) 2441 1.8 (1.3–2.4) —

Reported paying for sex during follow up:
Yes 58 (16.2) 880 6.6 (5.0–8.5) 1.4 (1.0–2.0) 0.041
No 103 (7.2) 3486 3.0 (2.4–3.6) —

Visited a beer hall during follow up:
Yes 132 (11.0) 3152 4.2 (3.5–5.0) * *
No 62 (7.5) 1903 3.2 (2.5–4.2)

*Variables dropped in the multivariate analysis.

Table 3 Behavioural risk factors for urethral discharge during follow up among HIV positive patients (n=490)

Behavioural factor

Men reporting urethral
discharge during follow
up No (%)

Total follow up
time (years)

STD incidence/100
person years (95% CI)

Adjusted hazard ratio
(95% CI) p Value

Own a home:
Yes 2 (4.0) 109 1.8 (0.2–6.6) * *
No 32 (6.9) 981 3.3 (2.2–4.6)

Married:
Yes 6 (4.5) 278 2.2 (0.8–4.7) * *
No 28 (7.4) 813 3.4 (2.3–5.0)

Used a condom during follow-up:
Yes 31 (8.7) 830 3.7 (2.5–5.3) * *
No 3 (1.9) 261 1.2 (0.2–3.4)

Reported multiple partners during follow up:
Yes 33 (9.2) 805 4.1 (2.8–5.8) 10.0 (1.4–73.2) 0.024
No 1 (0.6) 285 0.4 (0–1.9) —

Reported paying for sex during follow up:
Yes 19 (10.4) 401 1.7 (2.8–7.4) * *
No 15 (4.9) 641 2.3 (1.3–3.8)

Visited a beer hall during follow up:
Yes 30 (7.5) 873 3.4 (2.3–4.9) * *
No 4 (3.4) 217 1.8 (0.5–4.7)

*Variables dropped in the multivariate analysis.
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STDs. Among HIV positive men, reporting
multiple partners was the only risk factor for
urethral discharge during follow up (table 3).

Discussion
Using data from a Harare male cohort, we
characterised the pattern of self reported STDs
in a population with a high HIV prevalence.
Follow up data made it possible to examine the
STD experience reported by men according to
their HIV status. Our findings suggest that men
who are HIV infected continue to acquire—
and presumably transmit—other STDs at a
much higher rate (from two to fivefold) than
HIV negative men. While more frequent
occurrence of a genital ulcer may represent
recurrent genital herpes, rather than a newly
acquired STD, urethral discharge was also
twice as common in men who were HIV posi-
tive at enrolment or acquired HIV during
follow up compared with persistently HIV
negative men. Indeed, report of multiple part-
ners was the only significant risk factor for ure-
thral discharge among HIV positive men. In
this study, condom use was not protective
against STDs among either HIV positive or
HIV negative men, perhaps because condoms
were a proxy for risk behaviour and used
inconsistently. HIV positive men were more
likely to use a condom than HIV negative
men.10 Our data are limited by the fact that all
STD data are based on self report and lack
clinical or microbiological confirmation. Sub-
jects were all volunteers willing to have HIV
testing and may not have been representative of
the workforce generally.

It is perhaps not surprising that our data
suggest that the risky behaviour which results
in HIV acquisition continued after HIV
infection. The implications of this observation
for prevention, however, have been little
discussed. Should there be prevention mes-
sages aimed especially at HIV positive indi-
viduals? Behaviour change among the infected
population surely is necessary. Continued
acquisition of STDs not only has an impact on
the population prevalence of HIV, but may also
aVect the clinical course of the infected
individual. There is evidence to suggest that
avoidance of other STDs or reinfection with
HIV is a healthy strategy for those living with
HIV.12

How might we have intervened better among
these men? Many men in our cohort did not
know their HIV status, because they failed to
seek their test results (which were available
only at the study clinic and not at the workplace
where testing was performed). Of the 3383
men enrolled in this study, 1903 (56%) chose
to receive their HIV test results. In another
analysis, we noted that men who learned their
HIV test result were less likely to seroconvert
compared with men who did not learn the test
result, although this was not statistically
significant (IRR=0.63; 95%CI 0.31–1.30,
p=0.18).13 Among HIV positive men, no
diVerence was found in STD occurrence
subsequent to learning a test result. This find-
ing may have been biased by the fact that visits

to the study clinics for STD treatment often led
to provision of HIV test results.13

There are now data from other developing
country settings to suggest that voluntary
counselling and testing may result in sustained
behavioural change regardless of test result,
especially with same day results now possible
with rapid tests.14–16 Providing HIV counselling
and testing in the setting of STD care would
result in identification of men at high risk for
HIV. Targeting patients with STDs for HIV
testing would be more aVordable than a
general population approach.

More eVective use of the clinical care setting
to promote prevention might also help slow
population spread of HIV. Data suggest that
the curative encounters for a clinical STD
often lack even rudimentary prevention advice.
An assessment of STD services in Malawi
showed that 20% of the clients were given
condoms.17 A study in the United States
suggested that not only condom advice, but
explicit condom demonstrations were keys to
condom adoption.18 As many men in the
present study had never used a condom, more
than simple advice will be needed. The outpa-
tient setting, STD clinics, and TB clinics are
greatly underutilised for the promotion HIV
risk awareness, need for behaviour change, and
condom use.19 Few clinicians even mention
that a person with a bacterial STD is at risk for
HIV, or that in HIV high prevalence areas,
most TB patients are also HIV infected.

Finally, our data suggest the importance of
promoting responsible behaviour in those who
are HIV positive. Such intervention messages
carry the risk of creating a victim blaming
approach.4 In Zimbabwe, as elsewhere, indi-
vidual sexual behaviour is not a simple matter
of individual choice. Many structural factors—
such as growing poverty, absence of income
earning opportunities for women, male migra-
tion, increasing military deployment—create
the setting of individual risk.20 An acknowl-
edgement of society’s responsibility to reduce
the “risky” situation that exits for too many
must balance promotion of individual respon-
sibility of the HIV positive population. Mobili-
sation of resources to improve access to coun-
selling and testing might be a first step.
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