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A case control study of HIV seroconversion in gay
men, 1988-1993: what are the current risk
factors?

D I Williams, JM Stephenson, G J Hart, A Copas, A M Johnson, I G Williams

Objective: To investigate current risk factors for HIV seroconversion among homo/bisexual
men.
Design: Matched case control study in a large STD clinic in central London. Data on risk fac-
tors were obtained by case note review.
Methods: Fifty-six cases who had at least one negative HIV test followed by a positive test
between June 1988 and July 1993, and two homo/bisexual controls (having two or more negative
HIV tests) matched to each case on age, total number of HIV tests and test interval period were
identified. Univariate and multivariate odds ratio were calculated for acute STD, ano-genital
intercourse, condom use and HIV status of sexual partners.
Results: Adjusted odds ratios (95% confidence intervals) for HIV seroconversion were 4.1
(1.3-13.3) for having an acute interval STD and 4.6 (14-15.4) for having a known HIV
infected sexual partner. Compared with men who always used condoms, odds ratios for men
who sometimes or never used condoms were 7.9 (2.2-28.9) and 16.2 (3 0-86.0) respectively.
Unprotected ano-genital intercourse was commonly reported by both cases and controls, and
reported condom use was no greater with a known HIV infected partner than with a partner of
unknown HIV status.
Conclusion: HIV seroconversion among homo/bisexual men attending STD clinics is strongly
related to having an acute STD, a known HIV infected partner and not using condoms.
Although consistent use of condoms is highly protective, knowing that a partner is HIV infected
does not ensure condom use between serodiscordant men. More effective, well-evaluated inter-
ventions are needed to reduce sexual risk-taking in this population.
(Genitourin Med 1996;72:193-196)
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Introduction
It is well established from studies of gay and
bisexual men in the USA, Europe and
Australia that there was a major move towards
the adoption of "safer sex" in the mid-late
eighties.' 2 However, whilst these trends may
apply on a population basis, unsafe sex
remains a significant problem. Early in the
1 990s there was an increase in the incidence of
rectal gonorrhoea (taken as a proxy marker of
unsafe sexual behaviour) in gay men in
London,3 a relatively high prevalence of HIV-1
infections in young gay men,4 and a continuing
high prevalence of infection in gay and bisex-
ual men in England.' In London the estimated
incidence of seroconversion in 1759 men who
had repeat tests between 1988 and 1994 was
3.8 per 100 person years, with a higher inci-
dence in younger gay men.6 A seroprevalence
of 6-8% in young homosexual men under 25
years attending GUM clinics suggests that
new infections are occurring early in their sex-
ual histories.7

It is also evident8 that the epidemic of AIDS
in the UK is set to continue, rising to an esti-
mated annual incidence of 1505 AIDS cases
by 1997 in men for whom transmission
occurred through homosexual intercourse.
This figure is based on estimates of the num-
ber of men who are currently infected with
HIV who will go on to develop an AIDS defin-
ing disease. The back projections for HIV inci-

dence are approximately 500 per annum
between 1986 and 1991.8 There is a pressing
need to understand better the present dynamics
of the HIV epidemic, and in particular current
risk factors for infection.

Longitudinal and cross-sectional studies
have identified risk factors associated with
transmission of HIV, including unprotected
ano-genital intercourse, number of sexual
partners, a previous history of sexually trans-
mitted diseases (syphilis, gonorrhoea) and
possibly the stage of HIV disease in the index
case.9-11 As HIV has become more prevalent in
populations of gay men, the risk of HIV infec-
tion from unprotected intercourse with a new
partner has increased.

Despite widespread education campaigns
homosexual men are continuing to become
infected. To establish current risk factors for
the continuing transmission of HIV infection
we undertook a case control study of homo-
sexual men attending a central London STD
clinic for repeat HIV antibody testing during
the 5 year period 1988-1993 comparing those
who seroconverted with those who did not.

Patients and methods
All patients who had attended the clinic for at
least two HIV antibody tests between June
1988 and July 1993 were identified from labo-
ratory records of HIV antibody test results and
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Table 1 Reported sexually transmitted diseases and ano-genital intercourse in cases and
controls

1. STD n (%) of cases n (%) of controls

1 or more STD 27 (48) 25 (24)
2 ormoreSTDs 11 (20) 6 (6)
1 or more episode of:
GC (any site) 14 (25) 9 (9)
GC (rectal) 7 (13) 5 (5)
NSU 11 (20) 11 (11)
HSV (primary) 4 (7) 1 (1)

1 or more STD before interval 26 (46) 50 (38)
2. Ano-genital intercourse n (%) of cases n (%) of controls
None 4 (7) 9 (9)
Receptive only 15 (27) 3 (3)
Insertive only 3 (5) 17 (17)
Both 34 (61) 75 (72)

GC: gonorrhoea; NSU: non-specific urethritis; HSV: herpes simplex virus.

an in-house data base recording attendance
and diagnosis. Fifty-six patients, all homosex-
ual men with no other risk factor, were found to
have seroconverted for HIV.

All patients undergoing repeat HIV testing
at the clinic and remaining negative were iden-
tified from the same sources. A control group
of 104 homosexual men were selected and
matched for age, total number of HIV anti-
body tests and comparable interval period.
Each seroconverter was matched with two
controls, except in 8 cases where only one suit-
able control each could be identified.
The mean age of cases was 29.7 years (SD

5.5, range 18-24), and of controls was 31.9
years (SD 6.0, range 22-46). The median test
interval was 10.5 months (range 1-42) for
cases and 10 months (range 1-39) for con-
trols. Fifty-eight (56%) of the controls and 29
(52%) of the cases had had two tests, and the
range was 2-8 for controls and 2-7 for cases.
We aimed to select controls aged within 6

years of the age of the case, but this was some-
times difficult, and 18 controls were outside
this range. Cases were significantly younger
than the mean age of their control(s) (mean
difference 2A4 years, p < 0.0005, paired t test).
Matching on interval and number of tests was
successful, all but three controls matched at
six months or less from the interval of the case,
and all but two controls matched exactly or ±
one to the number of tests of the case. For the

Table 2 Univariate analysis offactors associated with seroconversion

95% confidence
Factor Odds ratio interval

STD during interval None 1
1 ormore 3-5 1-6-7-6

Previous STD None 1
1 or more 0-96 0-49-1-90

Condom use Always 1
Sometimes 4-5 1-9-10-2
Never 10-9 3-3-36-0

Ano-genital intercourse No 1
Yes 1-37 0-40-4-68
Both 1
Insertive only 0-46 0-12-1-76
Receptive only 12-37 2-78-55-02
Neither 0-77 0-21-2-80

Partner's status Not known HIV+ 1
Known HIV+ 2-83 1-37-5-83

Seen health advisor No 1
Yes 0-44 0-18-1-08

Number of clinic attendances 0 1
1 0-78 0-32-1-88
2 or more 1-42 0-58-3-48

interval and number of tests, there was no sys-
tematic difference between values for the cases
and the mean of their control(s), Wilcoxon
paired signed rank test.
The case notes of both cases and controls

were reviewed retrospectively and data col-
lected on the number and type of acute sexu-
ally transmitted diseases (STDs) and recorded
sexual behaviour during the interval period,
defined as the time period between the last
two consecutive HIV tests. Data on sexual
behaviour included condom use, practice of
ano-genital intercourse, and history of sex with
a partner or partners known to be HIV anti-
body positive. The number of sexual partners
was not reliably recorded and was therefore
not included. Acute STDs included gonor-
rhoea, first episode of genital herpes, primary
and secondary syphilis, chlamydial and non-
specific urethritis. Recurrent herpes simplex
and HPV infection were excluded. We also
recorded evidence of STDs prior to the last
negative test, hepatitis B status, the reasons for
repeat testing and contact with a health advi-
sor for pre-test counselling.

Statistical analysis
Statistical analysis took full account of the
matched nature of the data. All the univariate
and multivariate odds ratios were calculated
using the conditional logistic regression soft-
ware of the statistical package STATA. To
consider the accuracy of the matching, the
paired t tests and Wilcoxon paired sign-rank
tests were used.

Results
During the interval period, 27 (48%) of the
seroconverters and 25 (24%) of the controls
were treated at the clinic for at least one acute
STD (table 1). Eleven (20%) of the serocon-
verters and 6 (6%) of the controls were treated
for at least two and two seroconverters were
treated for three, the maximum number of
STDs. By univariate analysis presenting with
at least one acute STD in the interval period
was strongly associated with seroconversion,
odds ratio 3.5, 95% CI 1x6-7*6 (table 2).

There were a total of 71 acute STD
episodes of which gonorrhoea (27 episodes)
and non-specific urethritis (24 episodes) were
the most common. The proportions of the var-
ious types of STDs were similar in the two
groups, for example, 16/40 (40%) of the
episodes in the seroconverters, and 11/31
(35%) in the controls were gonorrhoea (any
site).

Before the interval period, almost half of the
patients had ever presented with at least one
acute STD (46% of cases, 48% of controls),
and this was not associated with seroconver-
sion.

Overall, during the interval period 68% had
reported both receptive and insertive ano-gen-
ital intercourse, 13% insertive only, 11%
receptive only and 8% neither (table 1). By
univariate analysis receptive intercourse only
was associated with an increased risk of sero-
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Table 3 Condom use by partner's HIV status in cases
and controls

n (%) n (%)
Condom use of cases of controls

Allpatients n = 56 n = 103
Not at all 13 (23) 5 (5)
Sometimes 25 (45) 25 (24)
Always 18 (32) 73 (71)

With HIV+ partner n = 33 n= 19
Not at all 5 (22) 2 (11)
Sometimes 10 (44) 4 (21)
Always 8 (35) 13 (68)

With partner not known HIV+ n = 23 n = 84
Not at all 8 (24) 3 (4)
Sometimes 15 (46) 21 (25)
Always 10 (30) 21 (25)

conversion relative to those reporting both
receptive and insertive intercourse, odds ratio
12.4 (95% CI 2.8-55.0) (table 2).
Only 29% of the seroconverters and 68% of

the controls used condoms consistently (table
3) and lack of condom use was strongly associ-
ated with seroconversion. Relative to the men
reporting consistent use, the odds ratio of
seroconversion amongst those using condoms
sometimes was 4.5 (95% CI 1.9-102), and
never using condoms was 109 (95% CI
3.3-36.0) (table 3). For both cases and con-

trols condom use did not differ between those
who reported sex with a known HIV antibody
positive partner and those who did not.
A history of sex during the interval period

with a known HIV antibody positive partner
was reported by 41% of cases and 18% of con-
trols, and was positively associated with sero-

conversion, odds ratio 2.8 (95% CI 1 4-5-8)
(table 2).
Most patients attended the clinic at least

once during the interval period (71% of cases,
73% of controls), the median number of atten-
dances was 1, range 0-8. Thirty-four percent
of seroconverters and 33% of controls were

hepatitis B immune. Whilst a few patients
undertook repeat HIV antibody testing
because of reported symptoms the major rea-

sons were following an episode of unsafe ano-

genital intercourse (20% of cases, 19% of
controls), sex with an HIV positive partner
(27% of cases and 15% of controls), or
"other" reasons primarily routine testings
(39% of cases, 55% of controls). None of
these factors was associated with seroconver-
sion.

There was some indication that having seen
a health advisor was associated with reduced
seroconversion, odds ratio 0.44 (95% CI
0.18-1 08).

In multivariate analysis adjusted odds ratios
(table 4), show that an acute interval STD,
inconsistent condom use, and history of sex

Table 4 Multivariate analysis offactors associated with seroconversion

Adjusted odds 95% confidence
Factor ratio intval
STD during interval None 1

1 or more 4-13 1-28-13-3
Known HIV+ partner No 1

Yes 4-64 140-15.4
Condom use Always 1

Sometimes 7.90 2-16-28-9
Never 16-2 3-04-86-3

with a known HIV antibody positive partner
were all associated with increased seroconver-
sion, after controlling for each other and for
age, (included to correct for imprecise match-
ing). Type of ano-genital intercourse practised
was not significant, after controlling for the
others as this relationship was confounded by
condom use. Only 17% of those reporting just
receptive ano-genital intercourse used con-
doms consistently, as compared to 62% of
those reporting both.

Discussion
Our study shows that, amongst homosexual
men, an acute interval STD, inconsistent or
no use of condoms and sexual intercourse with
a partner known to be HIV antibody positive
are clearly associated with seroconversion.
These findings are consistent with both
recently reported case control studies and
early studies of incident infection.'2-15 The latter
identified receptive ano-genital intercourse,
history of an STD (particularly syphilis or
gonorrhoea) and a high number of sexual part-
ners to be major factors for transmission.'2 13

Overall one of the striking features of our
results is the relatively high level of unsafe sex-
ual behaviour in the study population. Failure
to use condoms regularly was after adjustment
for other factors strongly associated with sero-
conversion. Of concern is that 30% of the con-
trols also reported inconsistent or no use of
condoms and that for both the cases and con-
trols this proportion was similar, irrespective
of whether the partner's HIV status was
unknown or known to be positive. The reasons
why unsafe sexual behaviour occurs are impor-
tant to determine as, for some men, knowl-
edge of a partner's positive status was clearly
insufficient to maintain consistent condom
use. Other factors may affect the context in
which unsafe sex is practised and include emo-
tional involvement with partners, length and
type of relationship,'6 drug or heavy alcohol
use17 and current mood.'8 There is a dearth of
knowledge regarding the precise combination
of factors that influence unsafe sex, although
we cannot ignore the possibility that for some
men the practice of unsafe sex will occur irre-
spective of knowledge, advice or context.

Previous studies have identified sexually
transmitted diseases as risk factors for trans-
mission of HIV infection.'1-2 '9 They are
assumed to be a proxy marker of high risk
behaviour and may also be a cofactor increasing
susceptibility to HIV infection. Our finding
that the number and proportion of acute inter-
val STDs was higher amongst the seroconvert-
ers implies that STDs continue to be
associated with the transmission of HIV infec-
tion in this population.
The fact there was an increase in all STDs

including non-gonococcal urethritis amongst
the seroconverters and that the pattern and
type ofSTDs were similar to the control group
suggests that they are a marker of risk behav-
iour. However, the relative risk of each STD
for transmission of HIV may well be very dif-
ferent for different populations.
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Our finding that a life time prior history of
an acute STD before the interval period was
similarly high in both groups raises the possi-
bility that following their last negative test
there was a change in some aspect of either the
seroconverters' or controls' sexual behaviour.
The reasons and the context in which this has
occurred are important to determine as this
may have implications for post test coun-
selling. It is encouraging that we identified
some association between seeing a health
adviser and reduced seroconversion. This may
reflect the beneficial effect of counselling as an
intervention or could simply mean that the
control group are more likely to accept advice
to see a health adviser.

Although we are unable to determine accu-
rately from case note review either the total
number of recent partners or the frequency of
ano-genital intercourse, the study did show
that seroconverters were more likely to have
had a partner who was known to be HIV anti-
body positive. This finding supports the sug-
gestion that whilst general adoption of "safer"
sex reduces the risk of transmission the fre-
quency of contact with and the number ofpos-
itive partners may have a strong independent
impact on the level of risk. The HIV status of a
large proportion of partners in our study was
stated to be unknown, thus the true level of
exposure for both the cases and the controls to
the number of HIV positive partners is uncer-
tain.

Recently reported case control studies have
raised the possibility of transmission from oro-
genital intercourse.'415 Our study did not sys-
tematically record details of oro-genital sex,
but four of the men who seroconverted
reported no ano-genital intercourse during the
interval period. Although we are unable to
confirm this because our data are based on
case-note review, it does raise the possibility of
transmission of HIV by sexual contact other
than ano-genital intercourse. It is important
that future studies help to confirm or refute
this association with oro-genital sex as this has
major implications for health advice to homo-
sexual men.

It is the policy of the clinic to offer routine
and voluntary HIV antibody tests to all per-
sons attending, but the results of anonymous
unlinked HIV seroprevalence studies suggest
that homosexual men who are antibody posi-
tive are more likely to be aware of their status
than infected heterosexual men and women.7
However, knowledge of antibody status is not
predictive of sexual behaviour amongst homo-
sexual men,20 and our data show that knowl-
edge of partners' HIV status is not associated
with safer sex.

There are clearly limitations to a retrospec-
tive case note review, not least the uncertainty
over the adequacy, verification and complete-
ness of the data, though this is equally true for
both the cases and the controls. This most
affected our ability to investigate the relation-
ship between seroconversion and the number
of sexual partners in the interval period. It is
also possible that the incidence of STDs was

underestimated as patients may have attended
for treatment elsewhere or infections may have
been asymptomatic or gone unrecognised. In
addition, our findings relate to a selected pop-
ulation attending STD clinics who were will-
ing to undertake repeat HIV antibody tests.
The relative importance of the risk factors we
identified may be different for unrecognised
HIV transmission.

Future studies should try to determine in
what context unsafe sexual behaviour is more
likely to occur, and the efficacy of interven-
tions to change sexual behaviour. It is clear
that gay male attenders at STD clinics, who
have repeat antibody tests and who have been
exposed to STDs, are a population in whom
there is a high risk of seroconversion. This is a
population for which targeted prevention pro-
grammes are ever more vital.
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