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Abstract. Objectives: To describe trends in HIV notifications and in other measures of HIV incidence in homosexual
men in developed countries.Methods: A literature search was conducted using PubMed. In addition to the peer-reviewed
literature, data on HIV surveillance trends were sought by searching websites of surveillance authorities in developed
countries. Results: The availability of long-term HIV surveillance data varied considerably. However, in almost all
jurisdictions in which such data were available, notifications of new HIV diagnoses among homosexual men have
increased, mostly since the late 1990s. The magnitude of this increase varied, but was more than 50% in many countries.
There were much fewer data available on trends in direct measures of HIV incidence in homosexual men, and increases in
HIV testing rates may have contributed to the increases in HIV diagnoses in many countries. However, since the late 1990s,
several clinic- and community-based cohort studies in Europe and North America reported increasing incidence.
Conclusion: There were increases in HIV notifications in homosexual men in almost all developed countries, starting
in the late 1990s and continuing to 2006. Although increases in HIV testing probably contributed to the increases in some
settings, limited cohort data do support the existence of a true increase in HIV incidence in European and North American
countries. Improved monitoring of HIV incidence in homosexual men at the population level is required to allow more
timely assessment of the drivers underlying such trends.
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Introduction

In Australia, HIV continues to be an infection that
disproportionately affects homosexual men. In 2005, 76% of
new HIV diagnoses and 88% of newly acquired HIV infections
were in homosexual men.1 Australia is credited with having an
excellent public health response to HIV infection, and rates of
notification of HIV diagnoses in homosexual men declined
consistently between the mid 1980s and 1998.1 However,
recently this success has been challenged. Between 2000 and
2006, the number ofHIVdiagnoses in homosexualmen increased
by 31%. In addition, there has been amarked divergence in trends
between the three largest jurisdictions in Australia. In New South
Wales, diagnosis rates among homosexual men have stabilised
since 1999, whereas in Victoria, rates have doubled. In
Queensland, an intermediate pattern has been shown. In 2006,
the per capita rate of HIV diagnosis in homosexual men was
higher in Victoria than in New South Wales for the first time
since the beginning of the epidemic.2

In the light of the increasing diagnosis of HIV in homosexual
men in Australia, and to inform the public health response to this
increase, we performed a review of trends in HIV diagnoses and
markers of HIV incidence in homosexual men in other
developed country settings.

Methods

A search was performed, in July 2007, in PubMed, with
combinations of the search terms ‘HIV’, ‘AIDS’, ‘homosexual

men’, ‘men who have sex with men’, ‘gay men’, ‘incidence’,
‘prevalence’ and a search of reference lists of relevant papers.
In addition, as much HIV surveillance data are not published in
the peer-reviewed literature, websites of HIV surveillance
authorities in the USA, Canada, the UK, and continental
Europe were searched for non-peer-reviewed publications of
surveillance data.

In different countries, different terms were used to define for
surveillance and research purposes men who reported the sexual
risk behaviour of interest. These terms included ‘homosexual
men’, ‘homosexual and bisexual men’, ‘gay men’ and ‘men who
have sex with men’. In the present paper, for simplicity we have
used the term ‘homosexual men’ but it is important to note that
surveillance data generally report information about behaviour
and not identity. In contrast, most community-based cohort
studies have been of homosexually-identified men.

For the purposes of presentation, data were grouped as being
based on routine surveillance, or being derived frommeasures of
HIV incidence in epidemiological studies. We have reported
data from epidemiological studies separately if they were:

(a) longitudinal measures of incidence from clinic or
community-based studies, or

(b) measures of incidence calculated by using the serologic
testing algorithm for recent HIV-1 seroconversion
(STARHS) on a blood specimen collected at a single
point of time.3
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Two less direct measures were also included. First, as rates
of testing for HIV may influence rates of diagnosis of HIV,
we included studies which reported testing rates for HIV.
Second, as data on trends in HIV prevalence in homosexual
men may reflect changes in incidence, particularly in the young,
we also included these studies.

The focus of this article is on trends since the late 1990s. Data
were considered for inclusion if they contained data relevant to
the period after 1996, when highly active anti-retroviral therapy
first became widely available. Data from the last complete year
were included, and this varied substantially between countries.

Results

Europe

Surveillance data

In 2005, 35% of new HIV diagnoses in Western Europe, and
~10% of those in central Europe, were in men who have sex with
men.4 In contrast, less than 1% of cases in Eastern Europe were
in men who have sex with men. Among countries with data on
risk behaviour available between 1998 and 2005, the number of
HIV diagnoses among men who have sex with men increased by
55% in Western Europe and 133% in central Europe.4 The
increases in diagnoses in HIV in men who have sex with men in
Western Europe have occurred in most individual countries with
available data including Denmark, Finland, Germany,
Switzerland, the UK and Belgium. No increase was observed
in two small jurisdictions, Ireland and Greece.5,6 No data on HIV
notification trends were available for Spain, Italy or France.

Data from epidemiological studies

A significant increase in HIV incidence has been reported
among homosexual men who were repeat sexually transmitted
disease (STD) clinic attenders at several European sites. The
increase was from 1.1 to 2.2 per 100 person years (PY) between
1996 and 2000 in Madrid.7,8 More recent increases have been
described in Rome (2.8 to 5.0 per 100 PY between 1996--1999
and 2000--2003) and Valencia (1.9 to 3.3 per 100 PY between
2002 and 2003).9,10 In two community-based cohort studies
in the Netherlands, incidence was between 1.2 and 1.5 per
100 PY, and was stable to 2005.11

There have been a few studies in Europe which have
estimated HIV incidence using the STARHS assay. In
Amsterdam, based on samples collected during an annual
unlinked anonymous HIV prevalence survey among STD
clinic attenders, the incidence between 1991 and 1998 was
1.8% per year. In the period 1999--2005, the estimated
incidence was 3.8% per year, and the increase was significant
overall, and in those aged 34 years and older.11,12 A study
based on samples collected as part of an unlinked anonymous
HIV prevalence survey of homosexual men attending UK
genito-urinary medicine (GUM) clinics during 1996--2001
estimated an incidence of HIV of between 1.5% and 3.3%
per year.13,14 There was a non-significant increase from a
nadir of 1.5% in 1999 to 3.0% in 2004.15

Cross-sectional studies of homosexual men in large cities
in Western Europe have reported HIV seroprevalence rates of
10 to 15% in the UK, France, Denmark, Germany and

Switzerland, and somewhat more than this in Spain.16 In the
UK, there was a marked recent increase in CD4 positive
lymphocyte count at HIV diagnosis, with the proportion
presenting with a CD4 count of more than 700 increasing
from 12% in 1997 to 26% in 2004. In addition, the
proportion of homosexual men attending GUM clinics who
received voluntary HIV testing increased from 46% in 1997
to 80% in 2004. These data suggest that the increases in HIV
diagnoses in the UKmay be due, at least in part, to earlier testing
for HIV.15 The proportion of homosexual men who have never
been HIV tested remains relatively high in some European
countries including Germany (30% of those recruited in
2006)17 and the Netherlands (46% of those recruited in
2002).18

Canada

Surveillance data

In Canada, new diagnoses of HIV increased by 20% between
2001 and 2004, and the proportion of HIV diagnoses that
occurred in homosexual men increased to 45% in 2004.19 In
British Columbia, reliable data on HIV diagnoses are available
since the mid 1990s. In that province, the total number of
people diagnosed with HIV remained roughly stable between
1998 and 2004, but the number of HIV diagnoses in homosexual
men increased by 46%.20 Over the same period the annual
number of HIV diagnoses in homosexual men in Ontario
increased by 28%.21

Data from epidemiological studies

The incidence of HIV in community-based studies of gay
men was estimated to be 0.56 per 100 PY during 1996--2001 in
Montreal,22 and 1.4 per 100 PY in Vancouver during
1995--2000.23 A linkage study of men undergoing voluntary
diagnostic HIV testing in Ontario reported annual incidence
rates of 0.79 to 1.4 per 100 PY among homosexual men during
1992--2000.24 The Vancouver and Ontario studies, but not the
Montreal study, reported significant increases in HIV incidence
rates over time.

In venue-based samples of gay men across Canada in 2002,
the self-reported HIV prevalence was approximately 13% in
Toronto and Montreal and in British Columbia.25 There are few
data on HIV testing in Canada. However, an Ontario-based
community survey reported that rates of HIV testing have
increased. In 1990, 65% of men reported being tested for
HIV previously, and this increased to 80% in a 2002 study.26

USA

Surveillance data

Long-term trends in HIV surveillance are not available in
most of the USA, but HIV surveillance data are available for
29 states from 199927 and 33 states since 2001.28 In homosexual
men, HIV diagnoses increased 17% between 1999 and 2002,
and between 2001 and 2005 they increased a further 15%.
During this period, HIV diagnoses in people reporting other
risk behaviours declined. By 2001--2005, 48% of all HIV
diagnoses were in homosexual men.28--30
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Data from epidemiological studies

There have been many community-based cohort studies of
HIV incidence based on repeat testing among homosexual men
in the USA. A review of HIV incidence in 20 such studies
conducted between 1978 and 1999 concluded that HIV
incidence peaked in the early to mid 1980s (rates of 5--20 per
100 PY) and declined but remained high, between 2 and 4 per
100 PY, in the 1990s.31 Only one community-based cohort study
conducted in the 21st century has been reported, and that found a
similar incidence, of 2.1 per 100 PY.32

Generally higher HIV incidences, mostly between 3 and
10% per year, have been described in several studies which
used the STARHS algorithm to estimate HIV incidence from
blood samples collected by US STD clinics.31 A San Francisco-
based study reported constant HIV incidence, at approximately
4% per year, at its major public STD clinic, but no HIV
surveillance data were available to confirm this trend.33

A venue-based cross-sectional study of young men who have
sex with men (MSM) conducted in major American cities in
1994--1998 found a high prevalence of HIV in young gay men,
of 8.6% in those aged 20--22 and 5.6% in those aged 15--19.
Prevalence was higher in blacks.34 A community-based survey
of HIV prevalence of homosexual men in five major cities in
the USA in 2004--2005 reported HIV prevalence based on rapid
testing of blood specimens of 25%, and this ranged from 18% in
Miami and New York City to 40% in Baltimore.35 In San
Francisco, a telephone survey in 2002 found that self-
reported HIV prevalence in homosexual men was 27%.36 It
was 19% in a Californian state-wide telephone survey in the
same year.37

Interpreting whether trends in HIV notifications reflect
changes in incidence in the USA is complicated by the fact
that rates of HIV testing outside cities with large and visible gay
communities, such as San Francsico and New York, were
historically relatively low, resulting in a high proportion of
HIV infected men being undiagnosed. In a survey of 15- to
29-year-old homosexual men in six American cities in
1994--2000, 77% of all men diagnosed with HIV were
previously unaware of their infection.38 However, rates of
HIV testing have increased substantially among homosexual
men in the USA in recent years. In the late 1990s, 54% of MSM
interviewed at community-based venues had been tested for HIV
in the last year.39 By 2004, a study of similar methodology
reported that this had increased to 64%, and 92% had been
previously tested at least once.35

New Zealand

Surveillance data

The number of diagnoses of HIV in homosexual men in
New Zealand more than doubled between 2000 (30 cases) and
2005 (88 cases).40,41

Data from epidemiological studies

There have been no studies which have provided a direct
measure of HIV incidence in homosexual men in New Zealand.
In 2006, self-reported HIV prevalence in Auckland was 5%
among those who had been HIV tested, but a high proportion,

more than 30%, had never been tested.40 Only 39% had received
HIV testing in the past 12 months. Rates of HIV testing
increased only minimally since 2002.40

Australia

Surveillance data

HIV notifications in Australia declined consistently between
the mid 1980s and the late 1990s, but have increased 31% from
2000 to 2006.2 Until the late 1990s, trends were similar across
major Australian jurisdictions, but since 1998 there has been a
marked divergence with close to a 100% increase in HIV
diagnoses among homosexual men in Victoria, a less marked
increase in Queensland, and a stabilisation in the number of
diagnoses in the largest jurisdiction, New South Wales.2

Data from epidemiological studies

Data from a community-based cohort in Sydney suggest that
the HIV incidence in gay-community attached men was slightly
under 1% per year in the period 2001--2006.42 Much higher
incidence was described in community and clinic-based cohort
studies in the 1980s and early 1990s,43,44 and this is consistent
with back-projection estimates that HIV incidence peaked in
Australia in the mid 1980s and then rapidly declined.45 No
estimates of HIV incidence based on the STARHS algorithm
have been published from Australia.

Self-reported HIV prevalence in community-based samples
of gay men is slightly higher in Sydney than elsewhere, but is
now less than 10% in all major cities. There is evidence that HIV
prevalence is declining in younger gay men in Sydney.46 HIV
testing rates have been historically very high in Australia. Over
the past decade, approximately 90% of gay men recruited in
community-based surveys have consistently reported a history
of HIV testing, with 60% or more reporting HIV testing in the
past year.47 In the past 5 years, there has been a further slight
increase in testing rates.48

Discussion

Where long-standing HIV surveillance data exist, notifications
of HIV diagnoses are increasing in homosexual men in almost all
developed countries. Whether or not this reflects a similarly
universal increase in HIV incidence is less certain. In some
locations, for example the USA, Canada and the UK, rates of
HIV testing have increased markedly in homosexual men, and
this trend may at least partly explain the increases in diagnoses.
Nevertheless, direct measures of HIV incidence based on repeat
testers in clinic- and community-based cohorts do suggest that
increases in HIV incidence are occurring in homosexual men in
North America and Europe. Although not the focus of this
article, there is also surveillance evidence of increasing HIV
diagnoses in homosexual men in Asian countries, including both
developed regions such as Japan49 and Hong Kong50 and
developing countries such as Thailand.51

One approach to assess whether the increases in HIV
notification reflect increases in HIV incidence is to
triangulate these data with data on related infections and on
HIV-related risk behaviours in homosexual men. With regard to
behaviour, available data paint a clear picture of increasing HIV
risk. HIV-related risk behaviour has been reported to be
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increasing since the mid 1990s in almost all those jurisdictions
which collect such data.52 In addition, rates of sexually
transmissible infections (STI) other than HIV are also on the
increase in the great majority of these locations, including
increasing rates of gonorrhoea, chlamydia and infectious
syphilis.53

Australia is fortunate to have data on newly diagnosed HIV
since the late 1980s, data on newly acquired HIV since
1991,54,55 and annually collected self-report data on sexual
risk behaviour, HIV testing behaviour, and HIV prevalence in
homosexual men since the mid 1990s.56 Australia’s national
pattern of increasing notifications of newly diagnosed HIV2 is
clearly consistent with international trends. Cohort-based
estimates of HIV incidence in Australia, currently just under
1%,42 appear lower than USA estimates, and are also lower
than in the largest European community-based cohort.11 The
HIV prevalence in homosexual men in large Australian cities
is now less than 10% in all cities,46 and this is substantially
lower than in the USA (18--40%),35 and somewhat lower than
recent European estimates (mostly 10--15%).16 Australian rates
of HIV testing have been consistently high,48 and have not
shown the dramatic increases since the late 1990s seen in
some North American and European locations. The pattern in
New South Wales, with a constant rate of HIV notification,2 a
constant rate of HIV infection in a community-based cohort,42

declining HIV prevalence in the young,46 and declining HIV risk
behaviour,57 appears to be unique.

This review of time trends in HIV in homosexual men in
developed countries has some limitations. In terms of
surveillance, long-term population-based data are not
available for many jurisdictions within the areas covered.
Internationally, there has been a movement towards
increasing the coverage of HIV surveillance, as it is
increasingly appreciated that AIDS surveillance provides a
substantially incomplete picture of the extent of the HIV
epidemic, and cannot inform discussions of the success or
failure of current HIV prevention interventions. In terms of
direct measures of HIV incidence, there were few cohort studies
conducted this century which allowed an assessment of trends in
HIV incidence. It is possible that the publication of HIV
incidence data from STI clinics may be subject to publication
bias, with a tendency for authors to submit manuscripts, and
journals to accept them, if they report an increase in incidence
rather than a constant incidence. The STARHS approach
overestimates HIV incidence when, on average, the blood
samples have been collected soon after a HIV risk event
rather than midway through the window period.58 This is
very likely to be the case for most estimates based on
samples collected at STI clinics, where people present soon
after a risk episode because of an acute STI or because of worry
related to a HIV risk episode. Interpreting time trends in
STARHS estimates of HIV incidence is likely to be even
more problematic at a time of increasing frequency of HIV
testing in many settings.

In conclusion, there is a near-universal increase in
notification of HIV diagnoses in homosexual men in the
developed world. Based on incomplete data, it appears likely
that a true increase in HIV incidence underlies these increases
in HIV diagnoses in most locations. Determining the degree

and extent of the increases in incidence in homosexual men is
an issue of crucial importance in developing appropriate public
health responses in the evolving HIV epidemic. Increased
attention to the surveillance of HIV incidence is required,
including regular collection of data on rates of HIV testing,
more universal collection of data on new HIV diagnoses, the
investigation of the use of biological assays for HIV incidence,
and specific epidemiological studies to examine HIV incidence
in populations of homosexual men.
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