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More than 30 years have passed since the first description of Pneumocystis pneumonia in homosexual men in
Los Angeles in 1981 [1], as one manifestation of a supposedly Gay-Related Immune Deficiency Syndrome and
since the discovery of the underlying pathogen, the
human immunodeficiency virus (HIV) in 1983 [2]. Since
then countries have spent considerable resources to
set up surveillance systems to obtain a better overview of the HIV/AIDS epidemic and to define the most
affected population groups. In Europe, EuroHIV coordinated the surveillance of AIDS and later also HIV infection between 1984 and 2007. Since 2008, the European
Centre for Disease Prevention and Control (ECDC) and
the World Health Organization (WHO) Regional Office
for Europe have jointly coordinated HIV/AIDS surveillance in Europe and published an annual analysis of
the data [3].
Men who have sex with men (MSM) have been identified as the group most at risk of HIV infection in the
European Union (EU)/European Economic Association
(EEA) and in the United States despite specifically targeted prevention programmes since the early years of
the epidemic [4,5]. This can be explained by various
factors. In this special issue of Eurosurveillance, published in two parts, articles from different European
countries highlight a variety of factors and demonstrate how they impact the HIV/AIDS and sexually
transmitted infections (STI) epidemics in MSM.
Frequent HIV testing among MSM was promoted already
in the early stages of the HIV/AIDS epidemic as an
important prevention measure and as having a significant benefit for the individual MSM [4,6]. Also today,
the limited available evidence suggests that HIV testing
uptake is higher in MSM than in other groups, such as
heterosexuals, injecting drug users (IDU) and migrants
in Europe [5]. Increasing numbers of newly diagnosed
HIV infections in MSM could possibly be explained by
increased testing, however, as seen in the trend analysis of 37,560 MSM from the United Kingdom (UK) in
this issue, a true increase in incidence has taken place
over the past 15 years [7]. Late presentation, defined
as presenting with a CD4 count of < 350 cells/mm3 at
2

date of diagnosis, was associated with increased risk
of death within one year of diagnosis, particularly in
MSM over 50 years in the UK [7]. Although the authors
found that linkage to care had improved in recent years
in the UK, culturally and linguistically appropriate services still need to be improved to enhance testing and
to reduce late presentation of disease. Similarly, Diaz
et al. studying determinants of late presentation (LP)
with HIV infection among MSM presenting to 15 STI/HIV
counselling and testing clinics in Spain, found that late
presentation was particularly common among migrants
from Latin America with low levels of education. The
authors recommend targeted efforts to increase HIV
testing uptake in those at risk groups [8]. In another
Spanish study, Belza et al., showed that street-based
rapid HIV testing can reduce the time of undiagnosed
infections due to the high visibility and low threshold
of the testing facilities, however, they recommend concentrating this type of testing in locations highly frequented by persons at higher risk [9].
Certain practices and behaviours increase the risk of
MSM becoming infected with HIV or STIs. In a study
investigating the diversity of practices and behaviours
to prevent HIV with casual sexual partners in a large
convenience sample of almost 7,000 MSM in France,
Velter et al. found that many MSM persisted in engaging in high-risk practises and that seroadaptive strategies became common in the antiretroviral treatment
(ART) era [10]. Seroadaptive practises are risk-reduction practises developed in order to reduce the risk of
transmission, such as serosorting, where unprotected
anal intercourse (UAI) is practiced with partners with
same serostatus, and seropositioning, where the HIVnegative partner represents the insertive part in anal
intercourse [10]. Within the Lisbon cohort, participants enrolled in an open cohort of HIV-negative MSM
enrolled after testing at a community-based voluntary HIV counselling and testing centre in Lisbon. The
authors followed 804 MSM for a total of 893 personyears and found that newly adopted UAI with a regular partner as well as persistent UAI with occasional
partners and new syphilis infections were significantly
associated with increased HIV seroconversion [11].
www.eurosurveillance.org

Presence of a STIs increases the risk of HIV transmission and infection [12], thus acting as another catalyst
for the increase in HIV infections in MSM. In England,
an analysis of the Genitourinary Medicine Clinic
Activity Dataset for the years 2008 to 2013, found that
HIV-positive MSM had high rates of STI, with almost
one in five of all diagnosed HIV-positive MSM having
an acute STI in 2013 and increasing trends since 2009.
Numbers were four times higher than in HIV-negative
or undiagnosed MSM. Malek et al. conclude based on
their findings that the sexual health of MSM is worsening in England [13].
More efforts are needed in certain societies where
this risk group is harder to reach to better understand
the epidemic and its drivers. Internet-based sampling
(IBS) and recruitment can be used to gather data and
improve HIV and STI testing in countries without dedicated STI services for MSM, as shown by Ruutel et al.
from Estonia [14]. The authors managed to attract 301
respondents of whom 88% self-identified as MSM.
Although only 26% of these went on to accept the offer
of testing, this study demonstrated the feasibility of
linking the Internet-based collection of behavioural
data for MSM with biological sampling for HIV, hepatitis and a variety of STIs. In another study, Wirtz et al.
used respondent-driven sampling (RDS) to supplement
IBS to recruit 124 MSM for HIV counselling and testing (including for syphilis and human papilloma virus
(HPV)) in Moscow, Russia. Taking advantage of a larger
cross-sectional study where participants were invited
for HIV and syphilis tests after completion of the
behavioural, interviewer-administered survey, Wirtz et
al. embedded a study to look into anal cytology and
HPV genotyping as well as to obtain additional specimens for possible urethral, oral and rectal gonorrhoea
and chlamydia infections. Again, infections with highrisk HPV types were more common in HIV-positive MSM
and were strongly associated with behavioural risk and
low healthcare access [15].
A systematic literature review by Strömdahl et al. [16]
looked into the latest available evidence for various
interventions aimed at preventing HIV and STIs in MSM
in Europe. They looked at twenty-four HIV prevention
interventions and of these four interventions were
assigned a Highest Attainable Standard of Evidence
(HASTE) grade 1: condom use, treatment as prevention,
peer-led group interventions and peer outreach within
the MSM community. In all, 15 interventions were
graded to be strongly, probably or possibly recommended. This review provided the evidence-base and,
together with extensive rounds of expert opinions and
consultation, formed the basis for the development of
a guidance document on this subject by the European
Centre for Disease Prevention and Control [17].
The clear and persisting increases in HIV infections and
STIs in MSM over the last decade, despite many prevention efforts, are a cause for concern. We see the need
for renewed efforts and investment in evidence-based
www.eurosurveillance.org

targeted and combined prevention measures among
MSM. These targeted interventions, coupled with good
monitoring and evaluation of the programmes will be
essential if the steady rise in HIV infections and STIs
among MSM is to be reversed any time soon.
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We describe epidemiological trends in HIV among men
who have sex with men (MSM) in the United Kingdom
(UK) to inform prevention strategies. National HIV surveillance data were analysed for trends. Multivariable
analyses identified predictors of late diagnosis (<350
copies/µL) and mortality. Between 1999 and 2013,
37,560 MSM (≥15 years) were diagnosed with HIV in
the UK. New diagnoses rose annually from 1,440 in
1999 to 3,250 in 2013. The majority of MSM were of
white ethnicity (85%) and UK-born (68%). Median
CD4 count increased steadily from 350 cells/µL to 463
cells/µL. HIV testing in England increased from 10,900
tests in 1999 to 102,600 in 2013. One-year death rates
after diagnosis declined among late presenters (4.7%
to 1.9%). Despite declining late diagnosis (50% to
31%), the number of men diagnosed late annually has
remained high since 2004. Older age (≥50 years), and
living outside London were predictors of late presentation; older age and late presentation were predictors of
one-year mortality. Increases in new diagnoses reflect
increased testing and ongoing transmission. Over 900
men present late each year and mortality in this group
remains high and preventable. Appropriate prevention
and testing strategies require strengthening to reduce
HIV transmission and late diagnosis.

period was also marked by a rapid increase in deaths
until the availability of effective treatment in the mid1990s, which resulted in a marked decline in mortality
reports.

Introduction

We define MSM as men who have ever had sexual
contact with another man. The term describes sexual
behaviour, regardless of how men perceive their sexual
identity. Information on MSM (‘men’ hereafter) newly
diagnosed with HIV between 1999 and 2013 in the UK
was obtained from the national HIV and AIDS Reporting
System (HARS) held at PHE [4]. HARS has three national
surveillance components that collect demographic and
clinical information on adults (aged 15 years and older)
newly diagnosed with HIV infection from clinicians and/
or laboratories and prospective clinical information
(CD4 counts, viral loads, antiretroviral therapy (ART)
status) annually collated for all adults seen for HIV
care and supplementary CD4 counts from laboratories
in England, Wales and Northern Ireland. Scottish data
are provided separately by Health Protection Scotland,
and subsequently incorporated to create a UK dataset.

In the United Kingdom (UK), as in many other western countries with concentrated HIV epidemics, sex
between men is the most important mode of HIV transmission [1]. National HIV/AIDS surveillance was established and coordinated at Public Health England (PHE)
(formerly the Health Protection Agency) at the beginning of the 1980s, and has allowed comprehensive
understanding and description of the epidemic in the
UK [2]. Since the first reports of HIV in the early 1980s,
men who have sex with men (MSM) have remained the
group most at risk of acquiring HIV in the UK. By the
time an HIV antibody test became available in 1984,
over 2,000 men had been reported with an AIDS diagnosis. In the late 1980s and early 1990s, the annual
number of new HIV/AIDS cases plateaued but remained
high at 1,620 cases, on average, annually [2]. This
www.eurosurveillance.org

Trends in new diagnoses must be interpreted in the
context of HIV testing patterns. In the UK, HIV testing services are free and confidential, regardless of
residency status, and cross-sectional surveys indicate
that the large majority of MSM prefer to undergo HIV
testing at sexually transmitted infection (STI) clinics (A
Nardone, personal communication, August 2014). Once
diagnosed, quality of care is excellent with high retention rates and a near-normal life expectancy among
persons diagnosed early [3]. We review 15-year epidemiological trends in HIV diagnoses and testing patterns among MSM to assess the success of prevention
efforts and testing strategies. We calculate mortality
rates within a year of diagnosis, and in a multivariable
model we investigate predictors of late presentation
and assess its impact on mortality within one year of
diagnosis.

Methods
Data sources and quality
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Although national reporting of HIV is not mandatory,
returns are linked to commissioning of HIV services
and therefore are timely and of high completeness.
From triangulation of the data sources, annual lossto-follow-up is less than 5% [5], ensuring that HARS’
coverage is above 95%. Notification delay is minimal
(<2%) and national figures are not adjusted for delay.
AIDS diagnoses and deaths are also reported by clinicians. All-cause mortality for people aged up to 65
years is supplemented from the Office for National
Statistics (ONS) death register. Data are linked to HARS
using limited patient identifiers (sex, date of birth and
Soundex (scrambled surname code [6]). No names are
collected on HIV databases kept at PHE and data are
kept securely within data protection regulations.
Missing information on probable route of transmission
is routinely adjusted for by calculating and applying
the proportional distribution of each known exposure
group to the overall number of new diagnoses in a given
year. Missing exposure information is higher in recent
years (11.5%, 690/6,000 in 2013 vs 0.9%, 30/3,248 in
1999). We present trends in the overall number of new
diagnoses reported annually. Unless specified, we present observed data for all sub-analyses of new diagnoses among men.
Over the past 15 years, completion rates for ethnicity, country of birth and probable country of infection
(PCOI) were 99% (35,923/36,340), 86% (31,318) and
70% (25,352), respectively. CD4 counts were available
for 89% (32,349) of new diagnoses with 85% (31,000)
available within three months of diagnosis. To address
potential selection biases in completeness of the country of birth field (particularly evident in the earlier
years) we calculated a lower estimate of men born in
the UK by assuming that all men with a missing country
of birth were born abroad, and an upper estimate by
assuming all men with missing data were born in the
UK. For men born abroad, a published algorithm incorporating information on age, ethnicity, year of arrival in
the UK, and CD4 count at diagnosis was used to ascertain and report whether men were infected abroad or
in the UK [7]. These adjusted figures are only produced
nationally. Elsewhere, observed data on men infected
abroad are presented.
Aggregate data on the number of HIV tests performed
in STI clinics reported to PHE were used for the years
1999 to 2008 (known as KC60 returns), and after which
testing data were reported as part of a disaggregate
dataset (known as Genitourinary medicine clinic activity dataset version 2 (GUMCADv2)). KC60 returns
included HIV diagnoses and other services provided
by all STI clinics in the UK by risk group and for MSM
for all ages only. Since 2008, GUMCADv2 has replaced
KC60 returns and captures patient-level data, including
demographic and clinical history information, on all STI
clinic attendees but for England only [4]. As a result we
present trends in overall HIV testing data among men
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attending STI clinics in England for the past 15 years
and by age groups for the period 2009–2013.

Definitions

All persons newly diagnosed with HIV infection have
confirmatory laboratory evidence of anti-HIV antibodies. A late HIV diagnosis was defined as having a CD4
count <350 cells/µL within 91 days of diagnosis. Oneyear mortality was calculated using all-cause mortality
within twelve months of a HIV diagnosis among newly
diagnosed men in a given year and both measures
were expressed as percentages with 95% confidence
intervals (CI).

Statistical analysis

Descriptive analyses were conducted on trends in new
diagnoses and late diagnoses. Changes over time
were investigated using the chi-squared test for trend
and non-parametric trend analysis was conducted
to investigate changes over time within groups. Nonparametric analysis was conducted to examine trends
in median CD4 count at diagnosis.
Univariate analysis was performed to explore associations between demographic attributes and late diagnosis. Variables with marginal associations (p <0.10)
were included in multivariable logistic regression
analyses, where a stepwise backward approach was
used to sequentially remove variables not significant
(p ≥0.05) in order of the p value magnitude. For significant (p <0.05) risk factors, adjusted odds ratios (OR)
and 95% CI were reported. All statistical analyses were
conducted using Stata 13.1 (StataCorp, College Station,
TX).

Results
Fifteen-year trends in the demographic profile
of new diagnoses and HIV tests in sexually
transmitted infection clinics

Between 1999 and 2013, 37,560 (adjusted) new HIV
diagnoses were reported among MSM in the UK, representing 61% of all MSM diagnosed since the beginning of the epidemic. New diagnoses rose steadily
throughout the 15 years, reaching an estimated 3,250
(adjusted) in 2013 compared with 1,440 (adjusted) in
1999 (Figure 1). Among the 36,340 observed new HIV
diagnoses, 33,341 (93%) were diagnosed in England,
1,710 (4.7%) in Scotland, 801 (2.2%) in Wales and
450 (1.2%) in Northern Ireland. The number of HIV
tests performed in MSM attending STI clinics across
England increased almost 10-fold from 10,900 in 1999
to 102,600 in 2013 (Figure 1), with a steeper rise in testing volume since 2009.
The median age at diagnosis remained constant at 35
years throughout the period (interquartile range (IQR):
28–42)) (p=0.64). Annual diagnoses significantly
increased in all age groups but increased almost fourfold among younger men (15–24 years, from 131 to 462,
p<0.001) and almost threefold among men aged ≥50
www.eurosurveillance.org

Figure 1
Numbers of new HIV diagnoses and HIV tests (England only), men who have sex with men, United Kingdom, 1999–2013
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years (from 115 to 308, p<0.001). Nevertheless, collectively, three quarters of all diagnoses were reported
among men aged 25–34 years (38%) and 35–49 years
(40%).
Overall, the majority of men were white (85%), with
some annual change. While absolute numbers were
small, among those of other ethnicities, there has been
a significant year-on-year increase in new diagnoses
among Asian (including Indian sub-continent, Chinese
and other Asian) and black African men (p<0.001).
Diagnoses among black-Caribbean men remained low
(annual average: 60, standard deviation (SD): 13.2).
Almost half of all new diagnoses were made in London
over the period, although the annual proportion has
significantly declined over time from 57% (815/1,421)
in 1999 to 50% (1,465/2,947) in 2013 (p<0.001). Overall,
diagnoses increased by 34% in England compared with
53% in England excluding London.
An estimated 68% (21,202/31,318) of new diagnoses
were among men born in the UK (range: 58% to 72%
when adjusting for missing information). However,
diagnoses among men born in other European countries rose from 12% (90/743) of all diagnoses in 1999
to 20% (520/2,593) in 2013 (Figure 2). Over half of all
www.eurosurveillance.org

new diagnoses among European men (n=4,502) were
among men born in Spain (15%), Italy (13%), Ireland
(10%), France (10%) and Poland (10%). Outside Europe,
a small but significantly increasing proportion of all
diagnosed men was born in Asia (2.2% (n=17/743) in
1999 to 5.9% (n=152/2,593) in 2013, p<0.001) and in
Latin America (2.8% (21/743) to 5.3% (n=137/2,593),
p=0.01) (Figure 2). Overall, two thirds of non-UK-born
men were white compared with 94% of UK-born men.
Over the period, two thirds of diagnoses
(15,803/24,082) were in UK-born men who probably
acquired their infection in the UK; the figure for 2013
was 59% (1,173/2,005). Of the 1,629 of men diagnosed
in 2013 who probably acquired their infection in the
UK, 72% were UK-born and 12% were born in other
European countries. In comparison, only 16% of men
who were probably infected outside the UK were born
in the UK (p<0.001).
The median CD4 count at diagnosis steadily increased
from 350 cells/mm3 (IQR: 155–530) to 463 cells/µL (IQR:
307–641) over the 15 years (p<0.001). A statistically significant increase was observed among all age groups
except the youngest men and the incline was steepest among men aged ≥50 years (Figure 3). Throughout

7

Figure 2
Number of new HIV diagnoses by region of birth, men who have sex with men, United Kingdom, 1999–2013
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the 15 years, median CD4 count at diagnosis remained
highest among men aged 15–24 years.
In the last five years, the number of men testing annually has steadily increased in all age groups with the
slowest increase among 35–49 year-olds (46% vs
69% among 25–34 and ≥ 50 year-olds and 84% among
15–24 year-olds) (Figure 4). Concurrently, new diagnoses among men of this age group and those aged 50
years and above have remained stable. The greatest
increases in testing and new diagnoses were observed
among the youngest men.

Late HIV diagnoses

The proportion of men diagnosed late was 40.8% (95%
CI: 40.2 to 41.3) overall with a decline observed over
time (from 50% (95% CI: 47 to 53) in 1999 to an estimated 31% (95% CI: 29 to 33) in 2013) (p<0.001). The
decline was particularly striking by age and ethnicity.
Among 25–34 year-olds and those aged 50 years and
above, late diagnosis declined from 42% (95% CI: 37
to 46) to 26% (95% CI: 24 to 29) and from 78% (95%
CI: 69 to 88) to 50% (95% CI: 44 to 56), respectively.
Among men of black (Caribbean, African and other
black (defined as black ethnicities not captured by
Caribbean and African ethnicities e.g. black British,
black American)) ethnicity, the proportion declined
from 69% (95% CI: 55–82) in 1999 to 35% (95% CI: 27
to 43) in 2013.
8

The absolute number of annual late HIV diagnoses,
however, remained steady (average: 936; SD: 67) since
2004 (Figure 5) including among black men (average:
55; SD: 11). The drop in numbers in 2013 could be due
to more missing CD4 count information (2013: 8% vs
2012: 5.6%). There were important differences by
demographic variables. The number of late HIV diagnoses increased in men aged 50 years and over from
111 in 2004 to 183 in 2009 and then declined to 140
in 2013. An increase was also evident among men who
probably acquired their infection in the UK, from 454 in
2004 to 689 in 2007 (after which the number remained
stable). In multivariable analyses, in 2013 older men
and those living outside London were more likely to
present late (Table 1). Men who acquired their infection
outside the UK were no less likely to be diagnosed late.
One-year mortality from HIV diagnosis decreased from
4.6% (95% CI: 3.5–5.8) in 1999 to 0.9% (95% CI: 0.6–
1.3) in 2013. The decline was largely due to reduced
mortality among men diagnosed late from 4.7% (95%
CI: 3.1–6.9) in 1999 to 1.9% (95% CI: 1.1–3.1) in 2013
(p<0.001) (Figure 5). Among men diagnosed with CD4
counts <200 cells/µL, mortality declined from 6.6%
(95% CI: 4.1–10.0) in 1999 to 3.8% (95% CI: 2.1–6.3)
in 2013 (p=0.005), and from 2.0% (95% CI: 0.5–4.9)
to 0.2% (95% CI: 0.006–1.3) with CD4 counts between
200 and 349 cells/µL at diagnosis (p=0.02). Mortality
remained highest among men diagnosed late aged
www.eurosurveillance.org

Figure 3
Median CD4 count at diagnosis by age group, men who have sex with men, United Kingdom, 1999–2013
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50 + (13%, 95% CI: 5.8–24.2 in 1999 to 8.6%, 95% CI:
4.5–14.4 in 2013), followed by 35–49 year olds (3.9%,
95% CI: 1.8–7.3 to 1.0%, 95% CI: 0.2–2.9). In 2013, in
multivariable analyses, older age and a late diagnosis
were predictors of dying within a year of being diagnosed (Table 2).

Discussion

Despite targeted interventions aimed at reducing HIV
infections in the UK since the early 1980s, the past 15
years of the epidemic have seen year-on-year rises in
new diagnoses among MSM, with a record 3,250 new
diagnoses in 2013. On a positive note, alongside this
rise, the volume of HIV tests performed in STI clinics
also increased to over 100,000 tests in 2013 and the
proportion diagnosed late declined to an estimated
31%. Of concern is the continued high numbers of late
presenters and high mortality rate in the year following
a HIV diagnosis in this group.
We observed the greatest increases in new diagnoses
among younger men. This rise is probably due to sustained HIV transmission as well as increased HIV testing. New diagnoses among younger men are often used
as a proxy of incidence, as the time interval between
diagnosis and infection is shorter than for older ages.
This is also supported by the high median CD4 count
at diagnosis in this group, which is indicative of recent
infection. During the same period, the number of HIV
www.eurosurveillance.org

tests performed increased almost 10-fold and this is
reflected in the decline in time-to-diagnosis interval
from 4 years in 2001 to 3.2 years in 2010 [8]. From the
age-specific HIV testing data, testing among younger
men has also steadily increased. Despite this increase
in HIV testing, the number of HIV tests performed in
2011 only equated to an estimated HIV test coverage
of <10% of the male population in England [9]. Safer
sex campaigns with HIV testing and other prevention
strategies must be promoted to make an impact on the
increasing trends in new diagnoses.
Although surveillance systems differ between countries, new diagnosis trends among men in the UK
are broadly comparable to those observed in other
European countries [10-12]. This has resulted in an
overall increase in new HIV diagnoses among men
reported by the European Centre for Disease Prevention
and Control (ECDC): with a 36% increase in new diagnoses observed between 2003 and 2008 in Europe
[13]. While an increase among younger men has been
reported in other countries, the pattern in new diagnoses among older men is varied [13]. Without concurrent
HIV testing data, it is difficult to interpret the rise in
new diagnoses reported in other countries. In Norway,
the rise has been attributed to increased transmission
rather than HIV testing [10]. A proportional decline in
late diagnosis among men has been reported across
Europe in recent years [13-15]; in central Europe from
9

Figure 4
Number of men who have sex with men tested in sexually transmitted infection clinics, England, and number of new HIV
diagnoses, United Kingdom, by age group, 2009–2013
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Figure 5
Late HIV diagnosis and one-year mortality, United Kingdom, 1999–2013
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Table 1
Multivariable analyses for late HIV diagnosis among men who have sex with men, United Kingdom, 2013 (n=2,602)

Residence

Age group

Number
diagnosed late
(%)b (n=802)

Elsewhere, UK

1,231 (47)

457 (37)

1

1

London

1,371 (53)

345 (25)

0.6 (0.5–0.7)

0.6 (0.5–0.7)

15–24 years

407 (16)

98 (24)

1

1

25–34 years

1,000 (38)

263 (26)

(0.9–1.5)

1.2 (0.9–1.6)

35–49 years

916 (35)

301 (33)

1.6 (1.2–2.0)

1.7 (1.3–2.2)

≥50 years

UK-born
UK-acquired infection

Unadjusted OR
(95% CI)

Adjusted OR (95%
CI)

279 (11)

140 (50)

3.2 (2.3–4.5)

3.2 (2.3–4.4))

2,035 (81)

631 (31)

1

n.a.

Black African

61 (2.4)

22 (36)

1.2 (0.7–2.1)

n.a.

Black Caribbean

64 (2.6)

21 (33)

1.1 (0.6–1.8)

n.a.

Black other

32 (1.3)

12 (38)

1.3 (0.6–2.7)

n.a.

Asian

144 (5.7)

40 (28)

0.8 (0.6–1.2)

n.a.

Other

171 (6.8)

50 (29)

0.9 (0.6–1.3)

n.a.

No

924 (40)

245 (27)

1

n.s.

Yes

1,372 (60)

481 (35)

1.5 (1.3–1.8)

n.s.

White

Ethnicityc

Late HIV diagnosis

Na (%) (n=2,602)

Variable

No

376 (18)

105 (28)

1

n.a.

Yes

1,689 (82)

533 (32)

1.2 (0.9–1.5)

n.a.

p value
<0.001

<0.001

n.a.

0.102
n.a.

CI: confidence interval; n.a.: not applicable (not included in multivariable analyses); n.s.: not significant; OR: odds ratio; UK: United Kingdom.
a
b
e

Only includes men with CD4 count information.
Late diagnosis defined as a CD4 count <350 cells/µL within 91 days of HIV diagnosis.
Ethnicities as reported by clinicians. ‘Black other’ includes black ethnicities not captured by Caribbean and African ethnicities e.g. black
British, black American. ‘Asian’ includes Indian sub-continent, Chinese and other Asian ethnicities and ‘other’ includes mixed ethnicity.

52% in 2000 to 40% in 2008 and in northern Europe
from 48% to 39% [14].
Disappointingly, the annual number of men diagnosed
late has remained high and stable throughout the
decade and in 2013, one in three men was still diagnosed late, at the threshold at which treatment is recommended. As total numbers of new diagnoses have
increased, stable numbers of late diagnoses suggest
those additional annual diagnoses are probably being
diagnosed promptly through repeat testing and/or
recent acquisition. In multivariable analysis, older men
were more likely to present late and be at increased
risk of death within a year of diagnosis. Others have
also found increasing age to be a predictor for late
diagnosis [15,16]. This finding is likely to reflect both
delay in diagnosis and steeper CD4 declines following
HIV infection in older men [17]. Poorer health outcomes
among older adults diagnosed with HIV infection has
been previously documented in this population [18].
Together these findings underscore the importance of
reaching men who are not regularly testing for HIV and
ensuring a prompt diagnosis and access to HIV care
and treatment for all men regardless of age.
Reductions in late diagnoses can be achieved through
a higher HIV testing coverage. Since 2008, national
HIV testing guidelines recommended expanding and
normalising HIV testing beyond STI clinics into medical
www.eurosurveillance.org

services in areas where diagnosed HIV prevalence is
above the threshold of two per thousand among 15–59
year olds [19], and have advocated the development of
local strategies to offer HIV testing to men [20]. In addition, late diagnosis of HIV infection has been selected
as a key indicator of Public Health Outcome Framework
in England since 2010 [21]. Despite these recommendations, there is little evidence to date of local initiatives to expand HIV testing beyond STI clinics [22] and
an estimated 8,000–9,000 men remain undiagnosed
annually across the UK [8]. The numbers undiagnosed
has remained stable throughout the decade and modelling suggests that the large majority of transmissions
come from men unaware of their infection [23].
The decline in one-year mortality is an important
achievement as it implies that linkage and retention
in HIV care have improved, especially among men
diagnosed late. The decline also reflects changes to
national recommendations on ART initiation. In 2008,
the recommendation to initiate treatment was amended
from CD4 cell counts <200 to <350/µL [24]. Nevertheless
a mortality of 2% among those diagnosed late is
alarmingly high when compared with 0.1% among
men diagnosed promptly. These findings highlight the
importance of prompt diagnosis and ART initiation.
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Table 2
Multivariable analyses for one-year mortality among men who have sex with men, United Kingdom, 2013 (n=2,195)
Number dying
within a year of
diagnosis (n=27)

Variable
Residence

Age group

Ethnicityc

UK-born
UK-acquired infection
Late diagnosis

One-year
mortalitya(%)

Late HIV diagnosis
Unadjusted OR
(95% CI)

Adjusted OR (95%
CI)

Elsewhere, UK

19

1.2

1

n.s.

London

8

0.6

0.4 (0.2–1.0)

n.s.

15–24 years

1

0.2

1

n.a.

25–34 years

2

0.2

0.8 (0.07–9.0)

1b

35–49 years

4

0.4

1.8 (0.2–15.9)

2.8 (0.3–26.9)

≥50 years

20

6.5

32.0 (4.2–239.8)

30.9 (4.0–239.8)

White

25

1.1

1

n.a.

Black African

0

0

d

n.a.

Black Caribbean

0

0

d

n.a.

Black other

0

0

d

n.a.

Asian

0

0

d

n.a.

Other

1

0.5

0.5 (0.06–3.5)

n.a.

No

3

0.3

1

n.s.

Yes

19

1.2

4.2 (1.2–14.3)

n.s.

No

1

0.2

1

n.a.

Yes

15

0.8

3.5 (0.5–26.3)

n.a.

p value
0.652

< 0.001

-

0.239
n.a.

No

2

0.1

1

1

Yes

15

1.8

17.1 (3.9–74.9)

9.9 (2.2–44.1)

0.003

CI: confidence interval; n.a.: not applicable (not included in multivariable analyses); n.s.: not significant; OR: odds ratio, UK: United Kingdom.
One-year mortality defined as all-cause mortality within twelve months of a HIV diagnosis among newly diagnosed men in a given year.
Men who have sex with men aged 15–24 years old were excluded from multivariable analyses due to missing CD4 information, and 25–34
year-olds were used as the reference group.
c Ethnicities as reported by clinicians. Black other includes black ethnicities not captured by Caribbean and African ethnicities e.g. black
British, black American. Asian includes Indian sub-continent, Chinese and other Asian ethnicities and other includes mixed ethnicity.
d
No deaths within a year of diagnosis.
a

b

While white, UK-born men aged 25-49 years account for
the majority of new HIV diagnoses over the 15 years,
the HIV epidemic among MSM has diversified. The
largest increases in new diagnoses have been among
the youngest and oldest age groups and in 2013 these
accounted for 16% and 11% of new diagnoses, respectively. The ethnic composition of the epidemic has
also expanded with greater numbers of men originating from Asia and central and eastern Europe; in 2013
more than one third of men diagnosed with HIV infection were born abroad. A similar diversity is apparent
among men diagnosed late, where a substantial number were of black ethnicity. Importantly, our estimates
of country of infection indicate that 66% of men born
abroad probably acquired their HIV infection in the UK.
MSM from ethnic minority groups in the UK may face
additional challenges including discrimination and isolation. It is therefore vital that prevention programmes
provide culturally and linguistically appropriate services for this diverse population of gay and bisexual
men and other men who have sex with men.
There are several strengths to our study. The study
population is based on comprehensive national
12

surveillance data from multiple sources linked to
all-cause deaths reported to the Office of National
Statistics. Data quality and completeness are high
overall. Nevertheless, there are several limitations.
First, some variables were less complete than others.
For example, 14% of men did not have information on
country of birth and 15% were missing CD4 cell count
within three months of diagnosis. Reassuringly, no differences were observed between men with and without
country of birth or CD4 information (data not shown).
Second, linkage between our national HIV surveillance
system and the ONS death register does not capture
all deaths. However, the remaining deaths are actively
followed up to ensure the surveillance system captures
the majority of deaths. Third, HIV testing data were only
available for STI clinics. However, STI clinics test over
half of all individuals for HIV [25] and the majority of
new HIV diagnoses among MSM are made in STI clinics
[26]; therefore, although MSM can test at other sites,
we do not expect substantial HIV testing outside STI
clinic settings. Finally, HIV testing data were not available for UK for the entire period and before 2009, testing data for England were not available by age group.
We are therefore unable to fully investigate whether
www.eurosurveillance.org

the increase in new diagnoses among the youngest
and oldest men can be accounted for by increases in
HIV testing. However, 93% of all new HIV diagnoses
between 1999 and 2013 were reported in England with
very little variation in recent years. Trends in new HIV
diagnoses in Scotland, Wales and Northern Ireland also
follow the same trend as in England (data not shown).
For these reasons, we do not believe the exclusion of
HIV testing data from the other UK countries would
have significantly affected our analyses.
In summary, in the past 15 years of the epidemic in the
UK, our data indicate that new HIV diagnoses have continued to rise due to increased testing and high rates
of ongoing transmission. Late diagnosis and older age
are important predictors of mortality. Despite a decline
in late diagnosis, over 900 men present late each year
and one-year mortality remains high in this group.
Culturally appropriate prevention and testing strategies that are sensitive to a diversifying population
require strengthening to reduce HIV transmission and
late diagnosis.
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This paper analyses late presentation (LP) of HIV infection, and its determinants, among men who have sex
with men (MSM) in Spain, newly diagnosed with HIV
(2003–2011) in 15 sexually transmitted infection/HIV
counselling and testing clinics. LP was defined as <350
CD4 cells/µL or AIDS. In total, 3,081 MSM were included
(2,499 having CD4/AIDS); overall LP was 25.3%. LP
was higher in men older than 34 years, those not
previously HIV-tested (adjusted odds ratio (aOR):3.1;
95% confidence intervals (CI):2.3–4.2) , and those
tested > 12 months before diagnosis (12–24 months
(aOR:1.4; 95% CI:1.0–2.0); > 24 months (aOR:2.2; 95%
CI:1.7–3.0)). LP was less likely in MSM reporting a
known HIV-infected partner as infection source or
symptoms compatible with acute retroviral syndrome.
‘Region of birth’ interacted with ‘educational level’
and ‘steady partner as infection source’: only African
and Latin-American MSM with low educational level
were more likely to present late; Latin-American men
www.eurosurveillance.org

attributing their infection to steady partner, but no
other MSM, had LP more frequently. In Spain, HIV testing among MSM should be promoted, especially those
> 34 years old and migrants with low educational level.
The current recommendation that MSM be tested at
least once a year is appropriate.

Introduction

Delayed diagnosis and treatment of HIV infection is
a huge problem worldwide, with important individual
and public health consequences. People presenting
with an impaired immune system at diagnosis have
higher rates of morbidity and mortality than those diagnosed earlier [1,2], and treating them is more costly [3].
Moreover, HIV-infected people unaware of their status
may inadvertently spread HIV [4].
Different definitions have been used for late presentation of new HIV diagnoses [5], most of them based
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on different CD4 count levels at HIV diagnosis and/or
simultaneous or recent diagnosis with acquired immunodeficiency syndrome (AIDS) [6–8]. To facilitate data
comparisons, a consensus definition was proposed in
Europe in 2010 and 2011 defining advanced disease
(AD) as presenting a CD4 count below 200 cells/µL or
AIDS at diagnosis, and late presentation (LP) as having
less than 350/µL or AIDS [8,9].

clinics (excluding Castellon, Gijón, Granada, Malaga,
Seville and Vitoria) systematically collect data on
CD4 count after diagnosis. The clinics are public lowthreshold facilities, operating on a free basis, where
every effort is made to maximise accessibility for key
populations at higher risk. Participation in the EPI-VIH
group is voluntary but, to our knowledge, all specialised STI/HCT clinics in Spain belong to this network.

In the European Union/European Economic Area (EU/
EEA) countries, nearly half (49.3%) of new HIV diagnoses reported in 2012 were late presenters (defined as
fewer than 350 CD4 cells/µL at diagnosis), with a range
of 35–66% across countries [10]. The proportion of LP
was higher among heterosexuals (59.1%) and people
who inject drugs (PWID) (55.9%) than among men who
have sex with men (MSM), (38.4%). In Spain, using the
same definition, 48% of new HIV diagnoses reported
to the national surveillance system that same year presented late; variations across exposure categories are
similar, with MSM having the lowest proportion of LP in
comparison to PWID and heterosexuals (39%, 59% and
65% respectively) [11].

Cases included in this analysis met the European case
definition for new HIV diagnosis [19].

In addition to the surveillance system, data on LP are
available in Spain from the CoRIS cohort and the EPIVIH Network. CoRIS is a Spanish cohort of treatmentnaïve HIV patients which collects epidemiological/
clinical data in a broad setting [12]; LP in this cohort
was 48.6% in the period 2004–2006 [2]. The EPI-VIH
Network includes all sexually transmitted infections
(STI) and HIV counselling and testing (HCT) clinics
operating in the main Spanish cities; these are low
threshold public facilities attending all key populations
at higher risk for HIV [13,14]. Between 2003 and 2010,
the proportion of LP in new HIV diagnoses in this network was 27.6% [15], significantly lower than what was
found in the comprehensive surveillance system [11].

LP was defined as having a CD4 count below 350 cells/
µL in the first determination after HIV diagnosis and/
or AIDS at diagnosis, following recent European recommendations [8,9]. The analyses were dealt with at the
level of ‘country/region of birth’; to assign ‘region of
birth’, the World Health Organization Regional Office
for Europe’s classification was used. Frequency distributions for each variable and prevalence of LP, overall
and stratified by different variables, were calculated.
To evaluate the association between categorical variables, chi-squared tests were used; the associations
between LP and individual explanatory variables were
considered statistically significant at a p value <0.05.
Trends in LP over time were analysed using a joinpoint
regression model. To identify factors associated with

Methods

All new HIV diagnoses among MSM testing for HIV
between 2003 and 2011 in the EPI-VIH Network were
included. The network in this period comprises 21 clinics
located in the main Spanish cities: Alicante, Barcelona,
Bilbao, Cartagena, Castellón, Gijón, Granada, Logroño,
Madrid (two clinics), Málaga, Murcia, Oviedo, Palma
de Mallorca, Pamplona, San Sebastián, Santander,
Seville, Tenerife, Valencia and Vitoria. Fifteen of these
16

Figure 1
Prevalence of late presentation among men who have sex
with men newly diagnosed with HIV, by year of diagnosis,
EPI-VIH Network, Spain, 2003–2011 (n=2,499)
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Table 1
Characteristics of men who have sex with men newly diagnosed with HIV, and prevalence of late and not late presentation
in different subgroups, EPI-VIH Network, Spain, 2003–2011 (n=2,499)

Variables

Characteristics of MSM
newly diagnosed with
HIV
No

%

Prevalence
of late presentation

Prevalence
of not-late presentation

No

%

No

%

p value

Age group (years)
363

14.5

74

20.4

289

79.6

25–34

< 25

1,232

49.3

285

23.1

947

76.9

35–44

668

26.7

192

28.7

476

71.3

≥45

208

8.3

75

36.1

133

63.9

Unknown

28

1.1

5

17.9

23

82.1

0.00

Educational level
Illiterate/primary education

375

15.0

107

28.5

268

71.5

1,023

40.9

257

25.1

766

74.9

University education

912

36.5

212

23.2

700

76.8

Unknown

189

7.6

55

29.1

134

70.9

1,617

64.7

384

23.7

1,233

76.3

78

3.1

20

25.6

58

74.4

Secondary education

0.13

Region of birth
Spain
Western Europe
Central/Eastern Europe

42

1.7

10

23.8

32

76.2

Latin America

713

28.5

205

28.8

508

71.2

Africa

17

0.7

8

47.1

9

52.9

Unknown

32

1.3

4

12.5

28

87.5

0.02

Source of infection: steady partner
Yes

938

37.5

243

25.9

695

74.1

No

1,561

62.5

388

24.9

1,173

75.1

Yes

1,978

79.2

506

25.6

1,472

74.4

No

521

20.8

125

24.0

396

76.0

0.56

Source of infection: casual partner
0.46

Source of infection: commercial sexual contact
Yes

153

6.1

40

26.1

113

73.9

No

2,346

93.9

591

25.2

1,755

74.8

0.79

Source of infection: known HIV- infected partner
Yes

263

10.5

50

19.0

213

81.0

No

2,236

89.5

581

26.0

1,655

74.0

0.01

Acute retroviral syndrome
Yes

361

14.4

55

15.2

306

84.8

No

735

29.4

220

29.9

515

70.1

1,403

56.1

356

25.4

1,047

74.6

Unknown

0.00

Previous HIV-negative test
No

532

21.3

192

36.1

340

63.9

Yes, <12 months before HIV diagnosis

611

24.5

87

14.2

524

85.8

Yes, 12–24 months before HIV diagnosis

557

22.3

114

20.5

443

79.5

Yes, > 24 months before HIV diagnosis

779

31.2

236

30.3

543

69.7

Yes, but date unknown

20

0.8

2

10.0

18

90.0

Yes

2,271

90.9

568

25.0

1,703

75.0

No

103

4.1

24

23.3

79

76.7

0.00

Health insurance card

Unknown
Total

125

5.0

39

31.2

86

68.8

2,499

100

631

25.3

1,868

74.7

0.27

MSM: men who have sex with men.
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Table 2
Factors associated with late presentation among men who have sex with men newly diagnosed with HIV, univariate/
multivariate analysis, EPI-VIH Network, Spain, 2003–2011 (n=2,499)
Univariate
analysis

Variables

Multivariate
analysis

OR

95% CI

aOR

95% CI

p value

0.8

0.6–1.1

0.8

0.6–1.0

0.08

Age group (years)
< 25
35–44

1.3

1.1–1.7

1.3

1.0–1.7

0.02

≥45

1.8

1.4–2.6

1.8

1.3–2.5

0.00

Educational level (university education)a
Illiterate/primary education

1.3

1.0–1.7

n.a.

n.a.

n.a.

Secondary education

1.1

0.9–1.4

n.a.

n.a.

n.a.

Unknown

1.4

0.9–1.9

n.a.

n.a.

n.a.

Western Europe

1.1

0.7–1.9

n.a.

n.a.

n.a.

Central/eastern Europe

1.0

0.5–2.1

n.a.

n.a.

n.a.

Latin America

1.3

1.1–1.6

n.a.

n.a.

n.a.

Africa

2.9

1.1–7.5

n.a.

n.a.

n.a.

1.1

0.9–1.3

n.a.

n.a.

n.a.

1.1

0.9–1.4

1.0

0.7–1.3

0.74

1.1

0.7–1.5

0.8

0.5–1.2

0.22

0.7

0.5–0.9

0.7

0.5–0.9

0.02

0.4

0.3–0.6

0.5

0.4–0.7

0.00

Region of birth (Spain)a

Source of infection: steady partner (No)a
Yes
Source of infection: casual partner (No)
Yes
Source of infection: commercial sexual contact (No)
Yes
Source of infection: known HIV-infected partner (No)
Yes
Acute retroviral syndrome (No)
Yes

Previous HIV-negative test (Yes, < 12 months before HIV diagnosis)
No

3.4

2.6–4.5

3.1

2.3–4.2

0.00

Yes, 12–24 months before HIV diagnosis

1.6

1.1–2.1

1.4

1.0–2.0

0.03

Yes, > 24 months before HIV diagnosis

2.6

2.0–3.4

2.2

1.7–3.0

0.00

Yes, but date unknown

0.7

0.2–3.0

0.6

0.1–3.0

0.54

Health insurance card (No)
Yes

1.1

0.7–1.8

1.2

0.7–2.1

0.47

Unknown

1.5

0.8–2.7

1.3

0.6–2.5

0.51

aOR: adjusted odds ratio; CI: confidence interval; MSM: men who have sex with men; n.a.: not applicable; OR: odds ratio.
Reference categories in brackets. Model adjusted by clinic of diagnosis.
a
For convenience, adjusted odds ratio for interactions between these variables are shown in Figure 2.

LP, logistic regression models were fitted using a backward elimination procedure. Associations were measured using the odds ratio (OR) and its 95% confidence
interval (CI). Data analyses were performed using the
STATA statistical software package Version 13 (Stata
Corporation, College Station, TX, US).
The EPI-VIH Network is an HIV sentinel surveillance system, and the database was registered in the Spanish
Data Protection Agency (registry number 2080910068).
No personal identifiers were collected.
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Results

A total of 3,081 MSM newly diagnosed with HIV were
identified during the study period. Of these 2,499
(81.1%) had data on CD4 and/or AIDS diagnosis. The
majority were born in Spain (64.7%), were in the 25–34
year age group (49.3%), and had secondary/university
education (77.4%). Almost one in six reported symptoms compatible with an acute retroviral syndrome,
and 78.7% had been tested for HIV previously (Table
1). Median CD4 at presentation was 497 (interquartile range: 349–690). Overall, 631 MSM (25.3%) met
www.eurosurveillance.org

Figure 2
Interactions of ‘region of birth’ with ‘educational level’ (A) and with ‘steady partner as probable source of infection’ (B),
multivariate analysis, EPI-VIH Network, Spain, 2003-2011 (n=2,499)
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-1

2
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1
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1
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5
3
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7
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7
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5
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3
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aOR: adjusted odds ratio; CI: confidence interval.
Bars represent 95% confidence intervals.
Model adjusted by all variables shown in Table 2 plus clinic of diagnosis.
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the definition of LP (593 cases had fewer than 350
CD4 cells/µL, 5 presented AIDS at diagnosis and 33
had both). The proportion of LP increased with age,
and was higher in men with a low educational level
(28.5%), in MSM born in Africa (47.1%) or Latin America
(countries of the American continent where Spanish or
Portuguese is the main national language) (28.8%),
and among those without a previous HIV-negative test
(36.1%). Conversely, the prevalence of LP was lower
in men attributing their infection to intercourse with a
known HIV-infected partner (19%) and those reporting
an acute retroviral syndrome (15.2%) (Table 1). No trend
was found in the prevalence of LP during the study
period (Figure 1).
In the multivariate analysis, factors associated with LP
were age over 34 years ((35–44 years: adjusted odds
ratio (aOR): 1.3; 95% CI:1.0–1.7; p = 0.02) (> 44 years:
aOR:1.8; 95% CI:1.3–2.5)), having no history of previous tests (aOR:3.1; 95% CI: 2.3–4.2) or having been
tested more than 12 months before the diagnostic
test ((12–24 months: aOR:1.4; 95% CI:1.0–2.0) (>24
months: aOR: 2.2; 95% CI: 1.7–3.0)). Factors inversely
associated with LP were reporting sexual contact with
a known HIV-infected partner as the source of infection (aOR: 0.7; 95% CI: 0.5–0.9) or symptoms compatible with an acute retroviral syndrome (aOR: 0.5; 95%
CI:0.4–0.7). Region of birth presented interactions
with ‘educational level’ and with ‘probable source of
infection: steady partner’: MSM born in Africa or Latin
America, with low educational level (but not those with
high educational level) had higher odds of presenting
late, although, for Africans, results were on the edge
of significance and confidence intervals were very wide
due to the small sample size. Latin-American MSM
attributing their infection to their steady partner (but
not any other subgroup) were also more likely to present late (Table 2, Figure 2).

Discussion

This paper presents data on LP among MSM newly
diagnosed with HIV in the EPI-VIH Network in Spain.
Among MSM diagnosed in this network, LP is less
common than in those diagnosed elsewhere, but presenting late is not evenly distributed, and the effect of
region of birth on LP varies depending on the levels of
two other variables.
Reducing diagnostic delay is a policy priority in Spain
[20], and HIV testing is free of charge in all public facilities. Since 2009, HIV testing at least once a year has
been recommended for MSM, and HIV testing guidelines that reinforce the importance of timely testing in
this population have been issued recently [21]. In order
to increase HIV testing availability and to facilitate
anonymous testing, several regions have implemented
testing in pharmacies [22] and others have made available rapid HIV tests in STI clinics and primary health
care centres [23,24]. Testing programmes implemented
by nongovernmental organisations are also playing an
important role [25,26].
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The proportion of LP among MSM found in this study
(25.3%) is lower than what has been reported in this
group in other Spanish settings: in a study performed in
Barcelona from 2001 to 2009 the proportion was 47.7%
[17], and in another analysis of data from 11 autonomous regions during the period 2007–2011, the figure
was 39.1% [18], although in this case the definition of
LP did not include AIDS. The prevalence in our study
was also lower than the 34% reported in the United
Kingdom in 2012 [27]. This finding is not surprising
since the main purpose of the clinics belonging to the
EPI-VIH Network is to be highly accessible to people
with a high perceived risk for HIV, irrespective of their
circumstances [15]. Also, MSM attending these clinics
are probably very much aware of the importance of frequent testing: almost 80% of the participants in this
study reported previous testing, while in the Spanish
sample of the European MSM Internet Survey (EMISSpain) the proportion of men ever tested was 74% [28];
furthermore, our clinics are located in the main cities,
and EMIS-Spain showed that MSM living in big cities
were more likely to have been tested for HIV [28].
Participants older than 34 years were found to be more
likely to have LP, and the risk increased with increasing age. This finding is frequent in studies analysing LP
[16,18,29], and is consistent with results from a study
conducted in England, Wales, and Northern Ireland in
2007, where MSM over 50 years of age were almost
three times more likely to have a CD4 count of less than
350 cells/µL at HIV diagnosis [30].
Low educational level [2] and migrant status [17,18]
have been described as predictors of LP in Spain,
and poor education and little knowledge about HIV
were also associated with being untested in an online
Norwegian sample of MSM [31]. In our study, there was
an interaction between education and migrant status,
so that Latin-American and African MSM with low educational level (but not those from the same regions with
high educational level or men from other regions) were
more likely to present late. These results might reflect
factors, such as lack of knowledge about HIV infection,
lack of access to HIV diagnostics in their country of
birth or lack of knowledge about HIV testing policies/
facilities in Spain, operating mainly in less educated
migrants. In EMIS-Spain, MSM with low to middle educational level or lesser knowledge about HIV/STI, and
those who were not confident about accessing HIV testing were more likely never to have been tested for HIV
although, surprisingly, Spaniards were less likely than
migrants to have been tested [28]; the likely explanation for this finding is that, in this particular study, most
participating migrants were Latin-American with better
educational level than their Spanish counterparts.
The fact that Latin-American MSM who attribute their
HIV infection to their steady partners are at greater
risk of LP warrants further investigation and suggests that emotional factors have to be considered
www.eurosurveillance.org

when analysing LP. In any case, Latin-American MSM
living in Spain appear to be highly vulnerable to HIV.
They are over-represented in new HIV diagnoses [11]
and showed higher levels of risky behaviours in EMISSpain, despite being highly educated and very knowledgeable about HIV [32].
It seems logical that men experiencing symptoms compatible with an acute retroviral syndrome and those
reporting a known HIV-infected partner as their probable source of infection would have sought HIV testing
quickly and therefore be less likely to present late. It
is less obvious why not having a health card had no
effect on LP, but this is not so surprising in our setting
because this card is not required to be tested for HIV.
LP was inversely associated with repeat HIV testing, a
finding also reported in Danish MSM [33]. Our results
even show an upward gradient of risk for LP as the
time lag between the previous negative HIV test and
the diagnostic test increased, underlining the importance for MSM to follow the recommendation of testing
at least yearly.
This study has some limitations. Most importantly,
MSM attending the EPI-VIH Network are not representative of the Spanish MSM population, thus our results
cannot be extrapolated to all MSM in the country;
unfortunately, educational level and probable source
of infection are not collected in the regular surveillance system, thus preventing replication of the same
analysis with these data. Furthermore, many persons
were involved in data collection, thus increasing the
probability of introducing mistakes; nevertheless, the
EPI-VIH Network has been operating for many years,
participating clinicians are very experienced, and a
standard questionnaire is used to collect data. Finally,
some degree of misclassification might exist if someone newly infected with HIV and presenting a low CD4
count was classified as late presenter.
On the other hand, we believe that results from this
study are important to define effective interventions to
increase HIV testing in the MSM subgroup that is probably at highest risk of infection. The need to test for HIV
at least yearly should be further disseminated among
the MSM community, and efforts should be made to
increase awareness about symptoms suggestive of an
acute antiretroviral syndrome. In addition, measures
aiming at improving early diagnosis in poorly educated
Latin- American and African migrants are a priority; in
these MSM subgroups better knowledge about their
situation is also needed to determine the best way to
assist them.
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We assess the added value of a multisite, street-based
HIV rapid testing programme by comparing its results
to pre-existing services and assessing its potential to
reduce ongoing transmission. Between 2008 and 2011,
8,923 individuals underwent testing. We compare outcomes with those of a network of 20 sexually transmitted infections (STI)/HIV clinics (EPI-VIH) and the
Spanish National HIV Surveillance System (SNHSS);
evaluate whether good visibility prompts testing and
assess whether it reaches under-tested populations.
89.2% of the new infections were in men who have
sex with men (MSM) vs 78.0% in EPI-VIH and 56.0%
in SNHSS. 83.6% of the MSM were linked to care and
20.9% had <350 CD4 HIV prevalence was substantially
lower than in EPI-VIH. 56.5% of the HIV-positive MSM
tested because they happened to see the programme,
18.4% were previously untested and 26.3% had their
last test ≥2 years ago. The programme provided linkage to care and early diagnosis mainly to MSM but
attendees presented a lower HIV prevalence than EPIVIH. From a cost perspective it would benefit from
being implemented in locations highly frequented by
MSM. Conversely, its good visibility led to reduced
periods of undiagnosed infection in a high proportion
of MSM who were not testing with the recommended
frequency.

therefore, promoting earlier diagnosis is a top priority
to fight the epidemic [8].

Introduction

Given the fixed nature of these programmes’ venues,
they reach people who necessarily perceive themselves
at risk of being infected or who have interiorised the
routine of testing periodically. Conversely, they might
miss people with low risk perception, who do not feel
the need to be tested. Offering rapid testing in highly
visible locations could promote diagnosis in populations that do not actively seek testing in other venues.

In European countries with HIV epidemics similar to
Spain’s [1,2], between 20 and 35% of the HIV-infected
population remains undiagnosed [3]. Of the new diagnoses reported in Spain in 2012, 47.6% had a CD4
count under 350 cells/µL [4]. Late presenters have
both higher morbidity and mortality [5,6] and higher
rates of transmission than those who present early [7],
www.eurosurveillance.org

In Spain, HIV testing is a non-routine procedure and,
until recently, has been performed at all levels of the
public health system, confidentially and free of charge,
when requested by the patient or when considered necessary by the health provider. However, recent regulatory changes limit its access to migrants with illegal
administrative status [9]. In some cities, testing is also
offered in HIV-sexually transmitted infection (STI) clinics where it is also performed confidentially and free
of charge.
Additionally, programmes offering rapid testing in
non-clinical settings have proliferated in recent years.
They are very heterogeneous in terms of target population, appointment requirement, duration of the
counselling provided and type of rapid test used, but
most are carried out at the premises of the communitybased organisations (CBO) that run them. Despite their
expansion in recent years, their effectiveness in terms
of seropositivity rates, linkage to care and capacity for
promoting early diagnosis have rarely been externally
evaluated, and their outcomes have rarely been compared with clinical settings.

23

Testing is offered free of charge in a wide range of
settings in Spain, and this paper aims to appraise the
added value of a multi-site outreach programme offering rapid HIV testing in the street. To do this, we first
analyse the characteristics of the population tested
and the programme’s capacity to reach people and link
them to care early in the course of HIV infection and
compare results against existing services. Second, we
determine whether those diagnosed may constitute
a population that is either not seeking HIV testing or
testing too infrequently, and discuss to what extent the
programme reduces time from infection to diagnosis.

Methods
Setting and study period

The programme was run by Madrid Positivo, a nongovernmental organisation and it was conducted during three periods: May 2008–December 2008 (season
1, 62 days in total), July 2009–July 2010 (season 2,
65 days) and November 2010–December 2011 (season 3, 35 days). In all three seasons, a mobile unit
was located in Chueca, a busy commercial city-centre
neighbourhood of Madrid frequented by young people, with a high proportion of gay residents and a high
number of gay businesses (hereafter referred to as ‘the
gay neighbourhood’). It was also deployed in a Madrid
neighbourhood with high migrant concentration (hereafter referred to as ‘the migrant neighbourhood’) (season 3) and in locations outside the city of Madrid with
no relation to the gay scene (season 2–3) (additional
data available upon request). The programme usually operated in the afternoon, and on certain days
throughout the day. The regularity and the days on
which the programme was implemented depended on
permissions granted by local authorities to deploy the
mobile unit in public spaces.

Data collection, rapid test results and linkage
to care procedures

Individuals signed an informed consent and entered
the mobile unit, where a nurse or doctor completed a
brief pre-counselling session, and performed the test
(Determine HIV-1/2 test). While waiting for the result,
individuals completed an anonymous self-administered
paper-based questionnaire code linked to their test
(sections used available from authors upon request).
The core survey was the same throughout the three
seasons and included sociodemographic and behavioural questions (number of sexual partners, condom
use, STI history and injecting drug use) and also on
HIV-testing history (previous testing experience and
time since last test). The questions assessing involvement in gay culture, self-identified sexual orientation,
last testing location, main reason for testing today,
reason for testing in the programme and future testing
intentions were only included during certain periods
that will be specified as table footnotes. For those with
limited proficiency in Spanish, a form was designed to
collect basic socio-demographic, behavioural and HIVtesting history data, in English and French.
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In season 1, those with a reactive rapid test were
referred to a collaborating STI/HIV diagnostic centre or
advised to see their general practitioners. They were
asked to give a telephone number in order to obtain
their confirmation result and to keep in contact for support during linkage to care. Confirmation results and
CD4 count were obtained through direct contact with
either the individual or the collaborating diagnostic
centre. To shorten the diagnostic process and facilitate linkage to care, from season 2 onwards blood was
extracted at the mobile unit and immediately sent to
a collaborating STI/HIV diagnostic centre for confirmation. Subjects were then contacted and an appointment set for the result communication and, if positive,
the collaborating centres performed a clinical and
immunological evaluation for antiretroviral therapy
(ART) initiation. We considered as ‘linked to care’ all
the individuals who visited a health centre (mainly the
collaborating STI/HIV diagnostic centres) to receive the
confirmation result or to ask for a confirmation test.
Early diagnosis was defined as having a CD4 count
of ≥350 cells/µL. Those who revealed during post-test
counselling that they had previously tested positive for
HIV were excluded from the analysis.

Data analysis

A descriptive analysis was carried out by stratifying
the sample into three groups: women, men who have
sex exclusively with women (MSW), and men who have
sex with men (MSM). Men included in the latter group
were those who reported ever having had sex with
men. Using the same stratification, we analysed testing history and other testing-related variables. In the
MSM group, a further stratification by serostatus was
conducted. Differences between the three groups were
assessed using the chi-squared test.
In the analysis of HIV positive individuals, we considered new diagnoses (n=133), those rapid test results
with a positive confirmation (n=114) and those for
which the confirmation result remains unknown (n=19)
(Figure 1). To evaluate the programme’s capacity to
detect previously undiagnosed HIV infections, we present the distribution of persons tested and the prevalence of infection with its 95% confidence interval (CI)
by programme location. In each location we performed
the same analysis by transmission category and in the
MSM by place of birth. Due to limited sample sizes this
analysis could not be conducted in heterosexuals or
injecting drug users (IDU). We also estimated the prevalence of infection by transmission category (regardless
of programme location) and in MSM, by age, country
of birth and educational level. Within HIV-positive individuals we estimated the percentage linked to care,
and the proportion diagnosed at a late stage of infection, both globally and among MSM.
These outcomes are compared with EPI-VIH-network
(EPI-VIH) and the Spanish National HIV Surveillance
System (SNHSS). EPI-VIH is a sentinel surveillance system based on 20 STI/HIV clinics located in 19 medium
www.eurosurveillance.org

Figure 1
Rapid test and confirmation results, availability of data on linkage to care and CD4 count for people who underwent testing
in a street-based HIV rapid-testing programme, Spain, 2008–2011

Analysed individuals (N=8,923) a

Reactive rapid test (N=137)

Negative at
confirmation
(N=4)

Positive at
confirmation
(N=114)

Negative rapid test (N=8,786)

Result not
available
(N=19) b

Analysed as new diagnoses
(N=133)
27 individuals did not attend a health
centre to receive the result confirmation
or to ask for a confirmation test.

Linked to care
(N=106)
CD4 count not available for 12 individuals

CD4 count availability
(N=94)

CD4 <350 cells/µL (N=20)

CD4 ≥350 cells/µL (N=74)

MSM: Men who have sex with men; MSW: Men who have sex with women.
a

b

n=70 were not included because they had never had sexual relations or had ever injected drugs ;n=173 men were excluded because they
could not be classified as MSM or MSW.
Did not attend a collaborating centre and could not be contacted directly to obtain confirmation results, however they were considered new
diagnoses in the analysis.
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Figure 2
Number of people tested and prevalence of HIV infection by programme location, transmission group and place of birth, in
a street-based HIV rapid-testing programme, Spain, 2008–2011
Programme location

Transmission group

Madrid:
Gay neigbourhood (N=5,416)
2.0% (1.6-2.4)

Total (N=8,923)
HIV prevalence (95% CI): 1.5% (1.2-1.7)

Spain (N=1,470)

4.4% (3.5-5.3)

3.6% (2.6-4.6)

MSW-Women (N=3,090)

Latin America (N=516)

0.2% (0.1-0.4)

7.2% (4.8-9.5)

IDU (N=88)

Others (N=193)

3.4% (0.7-9.6)

3.6% (0.7-6.5)

MSM (N=205)

Spain (N=142)

4.4% (1.3-7.4)

2.1% (0.4-6.0)

Madrid:
Migrant neighbourhood ( N=796)

MSW-Women (N=582)

1.6% (0.7-2.6)

0.3% (0.1-1.2)

IDU (N=9)
0% (0,0-33.6)

15.6% (5.3-32.8)
Others (N=26)
3.8% (0.1-19.6)

MSM (N=512)

Spain (N=402)
1.2% (0.4-2.9)

0.1% (0.0-0.4)

0.5% ( 0.2-0.8)

Latin America (N=32)

1.6% (0.4-2.7)

MSW-Women (N=2,156)

Outside of Madrid (N=2,712)

Place of birth

MSM (N=2,238)

Latin-America (N=57 )
1.8% (0.0-9.4)

IDU (N=44)

Others (N=35)

2.3% (0.1-12.0)

5.7% (0.7-19.2)

IDU: injecting drug users; MSM: men who have sex with men; MSW: men who have sex exclusively with women.

and large Spanish cities. They offer voluntary, confidential and free-of-charge HIV testing, and some also
offer anonymous testing. No legal documents were
required during the study period (2008–2011). This
system collects some limited information about people
tested including the test result [10]. SNHSS collects new
HIV diagnoses data reported by 17 of the 19 Spanish
autonomous regions (71% of the Spanish population).
It is the best approximation of the characteristics of
the national epidemic and its evolution [4]. Both EPIVIH and SNHSS information is collected using data collection forms completed by a healthcare professional.
When comparing our results with those of both surveillance systems, we took into account available data
from the years when the programme was implemented:
2008–2010 in the case of EPI-VIH and 2008–2011 in
SNHSS. Given the low number of HIV-positive women
and MSW in the programme, the characterisation of
HIV-infected individuals was restricted to MSM. The
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capacity of the programme to reduce periods of undiagnosed infections is gauged by i) analysing whether
its good visibility prompted testing in individuals who
had not though about it and ii) by analysing testing
history and future testing intention of HIV-infected participants. Again, due to sample size limitations these
analyses were limited to HIV-positive MSM. The study
was approved by the Instituto de Salud Carlos III’s
institutional review board.

Results
Sociodemographic, behavioural characteristics
and sexual orientation

Of the 9,166 people tested we excluded from the analysis 70 individuals who had never had sexual relations
or injected drugs and 173 men who did not answer the
question on sexual behaviour and could not be classified in either of the two subgroups (Figure 1). Of the
www.eurosurveillance.org

Table 1
Sociodemographic, sexual identity, gay community involvement and behavioural risk variables of people receiving rapid
HIV testing in a street-based programme, Spain, 2008–2011 (n=8,923)
Women
(n = 3,087)

MSW
(n = 2,832)

MSM
(n = 3,004)

Total
(n = 8,923)

N

%

N

%

N

%

N

%

1,708

55.3

1,429

50.5

2,277

75.8

5,414

60.7

n.a
n.a

Programme location
City of Madrid: gay neighbourhood

p
valuea
< 0.001

City of Madrid: migrant neighbourhood

288

9.3

301

10.6

204

6.8

793

8.9

Outside of the city of Madrid

109

35.3

1,101

38.9

521

17.3

2,712

30.4

n.a

1,816

61.7

1,251

45.9

1,387

47.3

4,451

51.8

< 0.001

2,042

68.2

1,793

65.1

2,037

69.7

5,872

67.7

n.a

Latin America

664

22.2

576

20.9

618

21.1

1,858

21.4

n.a

Others

287

9.6

385

14.0

267

9.1

939

10.8

n.a

Completed a university degree

1,517

49.9

1,074

38.6

1,610

54.0

4,201

47.7

< 0.001

< 30 years old
Place of birth
Spain

< 0.001

Sexual identity and gay community involvement
Sexual orientationb

< 0.001

Homosexual

84

4.6

11

0.7

1,409

77.8

1,504

28.6

Bisexual

137

7.5

15

0.9

214

11.8

366

6.9

n.a

1,599

87.9

1,610

98.4

188

10.4

3,397

64.5

n.a

n.a

n.a

n.a

n.a

1,219

63.0

n.a

n.a

n.a

Heterosexual

n.a

Relationship with gay culturec
Frequenter of gay scene but not a member of a gay CBO
Not related to gay scene

n.a

n.a

n.a

n.a

499

25.8

n.a

n.a

n.a

Member of a gay CBO

n.a

n.a

n.a

n.a

216

11.2

n.a

n.a

n.a

Behavioural characteristics
Ever injected drugs

61

2.1

115

4.4

76.0

2.7

252

3.0

< 0.001

Diagnosed with an STI (last 12 months)

167

9.5

71

4.9

242

13.5

480

9.6

< 0.001

0–1

1,135

39.8

675

27.5

2,361

87.7

4,171

52.2

n.a

2

594

20.8

514

21.0

100

3.7

1,208

15.1

n.a

3–4

648

22.7

626

25.6

103

3.8

1,377

17.2

n.a

Number of heterosexual partners (last 12 months)

≥5
Unprotected sex with heterosexual occasional partners (last 12 months)

< 0.001

473

16.6

635

25.9

130

4.8

1,238

15.5

n.a

1,435

50.6

1,230

51.0

212

7.9

2,877

36.3

< 0.001

Number of homosexual partners (last 12 months)
0–1

n.a

n.a

n.a

n.a

570

20.3

n.a

n.a

n.a

2–4

n.a

n.a

n.a

n.a

809

28.8

n.a

n.a

n.a

5–9

n.a

n.a

n.a

n.a

538

19.2

n.a

n.a

n.a

10–19

n.a

n.a

n.a

n.a

442

15.8

n.a

n.a

n.a

≥ 20

n.a

n.a

n.a

n.a

447

15.9

n.a

n.a

n.a

Unprotected sex with homosexual occasional partners (last 12 months)

n.a

n.a

n.a

n.a

991

36.5

n.a

n.a

n.a

CBO: community-based organisation; MSM: men who have sex with men; MSW: men who have sex exclusively with women; n.a.; not
applicable; STI: sexually transmitted infection.
The programme was conducted during three periods: May 2008–December 2008 (season 1, 62 days in total), July 2009–July 2010 (season 2,
65 days) and November 2010–December 2011 (season 3, 35 days).
a
b
c

p value refers to chi-squared test between MSM, Women, MSW.
Included in season 2 onwards.
Included in the first season, but starting October 2008.
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8,923 analysed (Table 1), 34.6% were women, 31.7%
MSW and 33.7% MSM. Some 60.7% were tested in
Madrid´s gay neighbourhood, 8.9% in Madrid´s migrant
neighbourhood and 30.4% outside of Madrid (Table 1).
The proportion of MSM was notably higher in the gay
neighbourhood than in the other two areas (Figure 2).
Fifty two percent were under 30 years of age, 21.4%
were born in Latin America (defined as people born in
countries of the American continent where Spanish or
Portuguese is the main national language), 10.8% in
other countries and 47.7% had a college degree. During
the previous 12 months, 50.6% of the women and 51%
of the MSW had had unprotected sex with heterosexual occasional partners. Unprotected sex with homosexual occasional partners was reported by 36.5% of
the MSM. Three per cent reported having ever injected
drugs (Table 1).

Testing related information

Twenty six per cent of the MSM had never been tested
before (18.4% among new diagnoses); this percentage was higher in women (63.8%) and MSW (61.5%).
MSM had the shortest time between previous and current testing: 40.2% of MSM had tested in the previous
12 months (although 26.3% of HIV-positive MSM had
last been tested two or more years previously). The
most common location for most recent test was primary care (26.8%) and having had unprotected sex
with occasional partners (34.1%) was the most common reason for testing that day. Testing as a part of
a periodical routine was the second most cited reason
(12.8%), mainly because 24% of the MSM reported it.
This percentage was 4 times lower in the HIV-positive
MSM (6.3%) (Table 2). Some 57.5% of all attendees
got tested in the programme because they passed by,
saw it and decided to take it. Regarding testing intentions, 22.2% said they probably or certainly would not
have been tested in the next 12 months if they had not
done so that day. This percentage was lower in MSM
(10.4%), and even lower in MSM diagnosed with HIV
(3.1%) (Table 2).

Analysis of newly diagnosed individuals:
comparison with EPI-VIH and SNHSS

The overall HIV prevalence was 1.5%, ranging from
0.5% outside the city of Madrid to 2.0% in Madrid’s
gay neighbourhood. Prevalence by transmission category was highest in the MSM group (4.4% in Madrid
locations) and within the MSM group, in MSMs born
in Latin America (prevalence reaching 15.6% in the
migrant neighbourhood) (Figure 2).
Positivity rates both overall (1.5%) and in MSM (3.9%)
were lower than in EPI-VIH (2.7% and 8% respectively).
Regarding the characteristics of the 133 new diagnoses, 89.2% were in MSM compared to 78.0% in EPI-VIH
and 56.0% in SNHSS. Our programme showed a greater
percentage of new diagnoses in MSM under 30 years of
age (49.6%) than EPI-VIH (43.2%) and SNHSS (34.2%).
The programme also presented a higher percentage
of new HIV diagnoses in Latin Americans (37.7%) than
28

EPI-VIH (21.8%) and SNHSS (27.1%), and a higher educational level (Table 3).
Overall, 79.7% of individuals newly diagnosed with
HIV in this programme were linked to care (83.6% in
MSM) and CD4 count was known for 70.7% of the newly
diagnosed cases (74.1% in the MSM group) (Figure 1).
Of those with CD4 count available, 21.3% had <350 CD4
cells/µL (Figure 3), which is 17.8% lower than in EPIVIH (25.9%), and 61.1% lower than in SNHSS (54.8%).
In MSM, delayed diagnosis (20.9%) was 10.4% lower
than in EPI-VIH (23.3%), and 46% lower than in SNHSS
(38.6%) (Figure 3).

Discussion

The programme described in this paper reached a
diverse and under-tested population. However, it diagnosed MSM almost exclusively and presented very low
positivity rates when conducted outside of Madrid.
We found that the prevalence of infection was half
than that of EPI-VIH and that HIV-positive MSM were
younger, more frequently from Latin America and had
a higher level of education than in EPI-VIH. Compared
with SNHSS, MSM diagnosed in the programme were
also younger and more frequently from Latin America.
The good visibility of the mobile unit led to reduced
periods of undiagnosed infection in six out of ten MSM
who happened to see it and decided to get tested. The
programme was able to reach and diagnose a group of
MSM who did not test for HIV with the recommended
frequency. Eight out of ten were linked to care and the
percentage of late diagnoses was similar to EPI-VIH but
half of what was reported in SNHSS.
This study contributes substantially to the scarce body
of European literature that analyses community-based
testing. It evaluates a programme that is different
in terms of its setting and the population it served.
Comparing the programme with other healthcare settings puts the results into perspective, which has
rarely been done before. Finally, we evaluate how this
programme’s good visibility could contribute to the
control of the epidemic.
Most of the European-based published studies have
evaluated programmes where MSM are the target population [11-15]. This is one of the few not specifically
focused on them. The good visibility of the programme,
and its deployment in settings not related to the gay
community may have prompted testing in lower-risk
individuals who otherwise would not have thought of
it. In fact, two thirds of those who took the test in the
mobile unit were either MSW or women, and within
these two groups, around six out of 10 had never
tested for HIV before. This capacity of the programme
to promote HIV testing in populations with no previous
testing history has been described elsewhere [16].
The overall prevalence is similar to that found by the
handful of studies that evaluate programmes outside clinical settings which do not target vulnerable
www.eurosurveillance.org

Table 2
Testing history, reasons for testing and future testing intentions of people who underwent testing in a street-based HIV
rapid-testing programme, Spain, 2008–2011 (n=8,923)
MSM (n = 3,004)
Total
(n = 8,923)
N

%

Women
(n = 3,087)
N

MSW
(n = 2,832)

%

N

%

HIVnegative
(n=2,886)

Total

HIVpositive
(n=118)

N

%

N

%

N

%

680

26.3

661

26.6

19

18.4

1,039 40.2 1,000 40.3

39

37.9

HIV testing history

< 0.001

Never tested previously

3,901 50.6

12 months or less

1,718 22.3

1,772

63.8 1,449 61.5

316

11.4

363

15.4

> 1 year and < 2

753

9.8

205

7.4

160

6.8

388

15.0

370

14.9

18

17.5

2 - 3 years

485

6.3

153

5.5

134

5.7

198

7.7

186

7.5

12

11.7

More than 3 years

859

11.1

330

11.9

249

10.6

280

10.8

265

10.7

15

14.6

Primary care

809

26.8

240

30.0

182

24.9

387

26.0

369

25.9

18

27.7

Hospital settings

651

21.6

188

23.5

198

27.0

265

17.8

257

18.1

8

12.3

Community based organisations

571

18.8

128

16.0

136

18.3

307

20.5

297

20.7

10

15.4

Specific centres: STI/HIV clinics, family planning
centres

539

17.9

121

15.1

94

12.8

324

21.8

306

21.5

18

27.7

Private laboratory

351

11.6

86

10.8

99

13.5

166

11.2

156

11.0

10

15.4

Others

98

3.3

37

4.6

23

3.4

38

2.7

37

2.7

1

1.5

1,744 34.1

701

39.2

517

32.9

526

30.0

504

29.9

22

34.4

Location of last testing episodeb

Reason for testing today

p
valuea

< 0.001

< 0.001

c

Sex with occasional partner(s) without using a condom
Takes the test periodically

654

12.8

114

6.4

119

7.6

421

24.0

417

24.7

4

6.3

Sex with a partner that is or could be infected

433

8.5

96

5.4

145

9.2

192

11.0

181

10.7

11

17.2

Main partner asked to

396

7.7

83

4.6

182

11.6

131

7.5

126

7.5

5

7.8
7.8

Condom failure during sex (breakage/slippage)

372

7.3

130

7.3

102

6.5

140

8.0

135

8.0

5

To stop using condom with main partner

304

5.9

107

6.0

113

7.2

84

4.8

82

4.9

2

3.1

Has health problems that relate to infection

159

3.1

41

2.3

60

3.8

58

3.3

51

3.0

7

10.9

Knows or thinks that main partner is infected

100

2.0

44

2.5

14

0.9

42

2.4

42

2.5

0

0.0

Has followed his doctor’s advice

60

1.2

28

1.6

25

1.6

7

0.4

6

0.4

1

1.6

Pregnancy
Others

45

0.9

45

2.5

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

846

16.5

398

22.3

293

18.8

151

8.6

144

8.5

7

10.9

Reason for testing in this particular programmed

0.001

I knew how it worked and I specifically came to
do it here

2,354 39.8

766

37.0

705

40.2

883

42.3

851

42.5

32

37.6

If I had not passed by I would have never taken
the test

3,398 57.5

1,255

60.5

988

56.3

1,155

55.3

1,107

55.3

48

56.5

52

2.5

61

3.5

49

2.3

44

2.2

5

5.9

Others

162

2.7

< 0.001

If you hadn’t taken the test today, would you have taken it in the next 12 months?c
Yes, for sure
Probably yes

2,280 45.8
877

17.6

584

33.1

626

41.2

1,070

63.1

322

18.3

260

17.1

295

17.4

1,027 63.0

43

67.2

278

17.0

17

26.6

I'm not sure

717

14.4

305

17.3

259

17.0

153

9.0

151

9.3

2

3.1

Probably not

707

14.2

342

19.4

238

15.7

127

7.5

125

7.7

2

3.1

Certainly not

396

8.0

209

11.9

137

9.0

50

2.9

50

3.1

0

0.0

MSW: men who have sex exclusively with women; MSM: men who have sex with men; n.a.: not applicable.
The programme was conducted during three periods: May 2008–December 2008 (season 1, 62 days in total), July 2009–July 2010 (season 2,
65 days) and November 2010–December 2011 (season 3, 35 days).
a
b
c
d

p value referred to chi-squared test between MSM, women, MSW.
Variable not included in season 3.
Included in season 2 onward.
Included in season 1 and 2. In season 3 it was included starting from June 2011.
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Table 3
Comparison of people newly diagnosed with HIV by a street-based HIV rapid-testing programme, Spain, 2008–2011, with
those from EPI-VIH (2008–2010) and the Spanish National HIV Surveillance System (2008–2011) (SNHSS)
Street-based programme
All

N

%

HIV + prevalence
(95% CI)

EPI-VIH network
N

%

SNHSS
HIV + prevalence
(95% CI)

N

%

133

100.0

1.5

(1.2–1.7)

2014

100.0

2.7

(2.6–2.8)

10517

100.0

Injecting drug users

4

3.1

2.8

(0.8–7.0)

104

5.3

10.7

(8.7–12.7)

734

7.7

Heterosexual contact

10

7.7

0.2

(0.1–0.3)

329

16.7

0.6

(0.5–0.7)

3,453

36.3

Heterosexual women

4

3.1

0.1

(0.0–0.3)

154

7.8

0.5

(0.4–0.6)

1,620

17.0

Heterosexual men

6

4.6

0.2

(0.0–0.4)

175

8.9

0.7

(0.6–0.9)

1,833

19.3

116

89.2

3.9

(3.2–4.6)

1,531

78.0

8.0

(7.6–8.4)

5,327

56.0

Men who have sex with men

Men who have sex with men: characterisation
Age in years
< 25

31

27.0

4.5

(2.9–6.2)

289

18.2

8.2

(7.2–9.3)

740

13.9

25–29

26

22.6

3.9

(2.3–5.4)

396

25.0

12.3

(10.9–13.7)

1,079

20.3

30–39

43

37.4

4.3

(3.0–5.7)

608

38.3

12.8

(11.6–14.0)

2,045

38.3

≥ 40

15

13.1

2.8

(1.3–4.2)

291

18.4

12.0

(10.4–13.8)

1,463

27.5

Country of birth
Spain

61

53.5

3.0

(2.3–3.8)

1,072

67.6

9.2

(8.6–9.9)

3,408

64.0

Latin-America

43

37.7

7.1

(5.0–9.2)

424

26.7

21.8

(19.7–24.0)

1,444

27.1

Others

10

8.8

3.9

(1.3–6.5)

90

5.7

9.7

(7.5–12.3)

475

8.9

Educational level
Primary/None

6

5.3

8.2

(2.3–4.1)

266

18.3

n.av.

n.av.

n.av.

n.av.

Secondary

57

50.0

4.5

(3.3–5.7)

629

43.3

n.av.

n.av.

n.av.

n.av.

University

51

44.7

3.2

(1.2–15.2)

556

38.3

n.av.

n.av.

n.av.

n.av.

CI: confidence interval; EPI-VIH: network of 20 Spanish STI/HIV diagnostic clinics; n.av.: data not available; SNHSS: Spanish National HIV
Surveillance System.

populations [17-20]. It varied by location and was higher
in the city of Madrid. The capacity of the programme to
reach undiagnosed individuals was substantially lower
than in EPI-VIH, which is consistent with the only study
comparing a CBO with diagnostic clinics in the past [11].
Almost all of the new diagnoses were in the MSM group
which is unsurprising in a country where they are the
most vulnerable population for HIV infection. However,
their weight among the new diagnoses is much higher
than in the national figures represented by SNHSS, and
also higher than in EPI-VIH.
Prevalence in heterosexuals was three times lower than
in EPI-VIH and very similar to the prevalence found by
another study conducted in primary care in Madrid [21].
This raises the question: is it appropriate to carry out
programmes of this nature in locations frequented by
lower risk groups? The question is even more pertinent
if we consider that, while cost per diagnosis was not
assessed, the only example we found concluded that
it was considerably higher in outreach settings than in
STI/HIV clinics [22].
To evaluate the programme’s potential to prevent
onward transmission, we must consider factors other
than prevalence of infection. Reducing the time an
infection remains undiagnosed as a result of the
30

implementation of the programme is a key factor: the
sooner an infection is detected, the sooner the community will benefit from viral load reductions and behavioural change. In this sense, good visibility translated
into an earlier diagnosis in more than half of the HIVpositive MSM who were not actively seeking to be
tested that day: they happened to see the mobile unit
and decided to test. According to testing intentions,
the time of undiagnosed infection would be reduced by
up to one year: almost all of the HIV-infected individuals reported that they would have sought testing in the
next 12 months. According to their testing history, however, the gain would be higher: two out of 10 had never
tested before and an additional 25% had tested more
than two years ago, which is much longer than recommended for this group [8]. It is noteworthy that very
few of the HIV-positive MSM reported having tested as
a part of a routine check-up. Reaching out to high-risk
populations who have not internalised testing as a part
of a routine could shorten the time from diagnosis to
infection and therefore reduce onward transmission.
The programme also showed a capacity to promote
early diagnosis in MSM: only two of 10 had CD4 <350
cells/µL, which represents a remarkable improvement
when compared with SNHSS. Likewise, programme
attendees were also diagnosed earlier than EPI-VIH
www.eurosurveillance.org

Figure 3
Percentage of newly diagnosed HIV infections with CD4 count <350 cells/µL in a street-based HIV rapid-testing
programme, Spain (2008–2011) compared with EPI-VIH (2008–2010) and the Spanish National HIV Surveillance System
(2008–2011)
70

60
SNHSS

Percentage

50

SNHSS

40

30
Street-based
programme

EPI-VIH

54.8

Street-based
programme

EPI-VIH

20

10

0

38.6

21.3

N=94

25.9

N=1,301

20.9

N=8,155

Total

N=86

23.3

N=1,092

N=4,846

MSM

EPI-VIH: network of 20 Spanish HIV/STI diagnostic clinics; MSM: Men who have sex with men; SNHSS: Spanish National HIV Surveillance
System.
Percentages calculated on those with data available on CD4 count

patients but differences were much smaller. Evidently,
as the percentage of delayed diagnosis drops there
is less room for improvement. It is also true that HIVpositive MSM were younger and had a higher level of
education than in EPI-VIH and SNHSS. The association
of delayed diagnosis with increasing age and, in men,
with low educational level has been described previously [23-25,26], which means that the programme is
reaching subpopulations that are a priori at lower risk
of being diagnosed late. On the other hand, in comparison with EPI-VIH and SNHSS, the programme was
good at reaching Latin Americans. In Spain, unlike
other European countries, they are the largest migrant
group, but it is also true that delayed diagnosis in this
group is similar to that of the Spanish-born population
[4].
Obviously, diagnosis is useless if it is not followed by
linkage to the health system for ART eligibility. The
linked-to-care percentage was similar to that of the few
European studies reporting this outcome [11,12,15] but
the definitions used in those studies are not clearly
www.eurosurveillance.org

stated and precautions should be taken when comparing results.
The present study has several limitations. First, there
is the possibility that some of those with unavailable
data on confirmation result did not attend a health
centre for this purpose. However, given that access to
testing in Spain was universal and performed confidentially in a wide range of settings, we believe that
this possibility is minimal. Second, metrics used in
‘linkage to care’ definitions are heterogeneous. Some
are based on clinic visits (as for this study) and some
on laboratory monitoring tests. Nevertheless, they
always include a time period since diagnosis to either
first clinic visit or first laboratory monitoring test [27].
Unfortunately, this parameter was not assessed in the
present study and, if included, our ‘linkage to care’
percentage would probably be lower. Third, when interpreting late diagnosis figures, we should keep in mind
that they are calculated by factoring in only those individuals for whom we have a CD4 count. It is not known
whether those with no data available are more affected
31

by late diagnosis. However, the effect of this limitation in the comparison with EPI-VIH is limited, as the
proportion of individuals with an unknown CD4 count
(33.4%) is similar. Conversely, it might have a greater
influence when comparing our study with SNHSS, since
the percentage is notably lower (13%). Finally, our data
is based on self-reports and could be affected by social
desirability bias. However, the use of an anonymous
and self-administered questionnaire may have helped
to obtain franker answers in the sensitive aspects of
the survey.
By giving individuals the chance to rapidly check their
serological status, this highly visible programme
helped to diagnose a high proportion of individuals
who were not actively seeking to get tested. Thus,
it diminished the period during which the infection
remains undiagnosed and therefore has the potential to
reduce onward transmission in a population with high
levels of sexual risk behaviours who are not testing
with the recommended frequency. All this translated
into a substantial contribution to early diagnosis in the
MSM group in which late presentation at the population level – despite being lower than in other groups –
is still too high. However, the HIV prevalence is notably
lower if we compare it with a clinical setting serving atrisk populations. In order to improve its performance
from a cost perspective, this programme should concentrate in locations highly transited by MSM.
The Madrid HIV rapid testing group
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To better understand the diversity of practices and
behaviours to prevent HIV with casual partners, data
from a large convenience sample of men who have sex
with men (MSM) in France were categorised into different prevention profiles: no anal intercourse, consistent condom use during anal intercourse, risk-reduction
practices (serosorting, seropositioning) and no discernible prevention practice (NDPP). Categories were
applied to HIV-positive respondents with controlled
(CI; n=672) and uncontrolled infection (UI; n=596),
HIV-negative (n=4,734) and untested respondents
(n=663). Consistent condom use was reported by 22%
(n=148) of HIV-positive-CI respondents, 13% (n=79) of
HIV-positives UI, 55% (2,603) of HIV-negatives, and
50% (n=329) of untested (p<0.001). Corresponding figures for NDPP were 45% (n=304), 55% (n=327), 21%
(n=984) and 34% (n=227) (p<0.001). Logistic regressions showed that, regardless of respondents’ serostatus, NDPP was associated with regularly frequenting
dating websites, drug use, exposure to sperm during
oral sex, and with HIV diagnosis after 2000 for HIVpositive respondents (CI and UI), with age <30 years
for HIV-positive-CI, and with low education for HIVnegatives. Risk-taking remains high, despite implementation of risk-reduction practices. A global health
approach should be central to prevention programmes
for MSM, to include target behavioural intervention,
promotion of condom use, and encouragement of regular HIV testing and early initiation of ART.

Introduction

Sex between men remains the most frequent mode of
HIV transmission in men in North America, Australia
and western Europe [1]. Newly diagnosed HIV infections
among men who have sex with men (MSM) increased
in Europe by 33% between 2004 and 2013 [2]. Similar
trends have been observed in France, where MSM are
increasingly predominant among newly diagnosed
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cases [3]. Incidence in MSM in France is 200 times
higher than in the French heterosexual population [4].
Studies conducted since the epidemic began have
shown how MSM have profoundly changed their sexual behaviours by implementing different strategies to
manage the risk of HIV transmission. During the second
half of the 1980s, MSM reduced their number of partners and began condom use on a widespread basis.
During the 1990s, alternative strategies to systematic condom use emerged, such as negotiated safety
with a steady partner [5]. Since 2000, condom use has
fallen consistently regardless of partner type and HIV
serostatus [5]. Simultaneously, alternative risk-reduction strategies have materialised under the umbrella
term ‘seroadaptation’ [6,7]. These strategies include
serosorting (engaging in unprotected anal intercourse
(UAI) with partners of the same HIV status), seropositioning (HIV-positive men engaging in receptive and
HIV-negative men in insertive UAI) and selective avoidance of anal intercourse.
In the meantime, the effectiveness of antiretroviral
treatment has contributed to the medicalisation of prevention [8], although more evidence is needed on the
efficacy of treatment as prevention among MSM [9].
More frequent testing among sexually active MSM [10]
might shorten the delay between contamination and
diagnosis [11], so that treatment could start as early
as possible [9]. Furthermore, the availability of preexposure prophylaxis (PreP) might reduce the risk of
transmission in uninfected people [12]. In this context,
preventive-behavioural and biomedical approaches
need to complement each other [13].
In this article, we first describe the prevalence of sexual preventive behaviours by categorising the different risk-reduction practices according to respondents’
www.eurosurveillance.org

Figure
Flowchart of inclusion of respondents in the analysis, Presse Gays et Lesbiennes survey, France, 2011
Valid questionnaires completed by MSM living in France
(n= 10,448)

Excluded :
no casual male partner during the
previous 12 months
(n= 2,916)

At least one casual male partner
during the previous 12 months
(n= 7,263)

HIV positive controlled
infection
(n=721)

HIV positive controlled infection
and
answered all
questions included in
the final regression
models
(n=672)

HIV positive uncontrolled infection
(n=633)

HIV positive uncontrolled
infection
and
answered all
questions
included in the
final regression
models
(n=596)

Excluded :
no answers to
serological status
(n=15)

Untested
(n=736)

HIV negative
(n=5,158)

Excluded :
no answer (n=269)

Untested

HIV negative
and
answered all
questions included
in the final
regression models

and
answered all questions
included in the final
regression models
(n=663)

(n=4,734)

MSM included in the analysis (n=6,665)

MSM: men who have sex with men.

HIV status. Second, we characterise the profiles of
respondents with high-risk sexual practices to improve
our understanding of the determinants of risk-taking.

Methods

The Presse Gays et Lesbiennes survey (Enquête Presse
Gays et Lesbiennes, EPGL) is one of the tools used
for behavioural surveillance of HIV and other sexually
transmitted infections (STI) among MSM in France [14].
The survey is anonymous, cross-sectional, self-administered and voluntary. The most recent survey questionnaire was inserted in paper format in a monthly
gay magazine in June 2011 and posted on the Internet
between May and July 2011, accessible through a
study-specific website. Participants were recruited
through more than 60 information and dating websites for MSM. Web banners, personalised messages
and recommendations via Facebook were used to invite
MSM Internet users to participate online. There were
no inclusion criteria, but the voluntary nature of this
study led to the exclusion of some respondents from
the analysis. The exclusion rate was higher on the
Internet than in the press (9% v. 5%). Of the 10,286
questionnaires completed by men from the Internet,
112 were excluded because respondents reported
www.eurosurveillance.org

having had sex exclusively with women, three because
respondents reported that they were younger than 14
years-old, and 779 because respondents reported they
were not resident in France. Of the 1,110 questionnaires
from the press, 54 from men not residing in France
were excluded.
The questions asked in the paper and Internet questionnaires were identical. Data were collected on
sociodemographic characteristics, social behaviours,
sexual and preventive practices. Specifically, respondents were asked to provide, separately for each steady
or casual partner in the previous 12 months, information about oral sex, insertive and receptive anal intercourse, condom use, number of UAI episodes, and
knowledge of partners’ serostatus.
Questions were also asked about HIV testing, both
lifetime and during the previous 12 months, and selfreported HIV status at the time of the survey (HIVnegative, HIV-positive). The HIV status indicator is
based on the lifetime HIV testing question and selfreported current HIV status.
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Table 1
Definitions of four categories of sexual prevention behaviours, Presse Gays et Lesbiennes survey, France, 2011
Category of sexual
prevention behaviour

Definition

No anal intercourse

This category comprises respondents who did not report anal intercourse with casual partners in the previous
12 months but who may have had other types of sexual practices (mutual masturbation, oral sex, fisting,
etc.).

Consistent condom use

This category comprises respondents who had had anal intercourse with casual partners in the previous 12
months and had systematically used condoms both insertive and receptive intercourse.
Exclusive serosorting
Respondents who reported they were HIV-positive or HIV-negative and had at least one episode of
unprotected anal intercourse only with casual partners of the same serostatus as themselves in the previous
12 months, were classified in this category.

Risk-reduction practices

Exclusive seropositioning
This category comprises respondents who reported they were HIV-positive or HIV-negative and had at least
one episode of UAI with casual partners of different or unknown serostatus from themselves in the previous
12 months, and had exclusively insertive anal intercourse for HIV-negative respondents and exclusively
receptive anal intercourse for HIV-positive respondents.
Serosorting and seropositioning
Respondents who declared they were HIV-positive or HIV-negative and had at least one episode of UAI with
casual partners in the previous 12 months, and who reported serosorting and seropositioning, were classified
in this category.

No discernible prevention
practice (NDPP)

Respondents who had had UAI with casual partners in the previous 12 months without implementing any of
the risk reduction practices (serosorting, seropositioning), regardless of their HIV serostatus, were classified
in this category.

Seropositive MSM also answered questions about
treatment (if any), viral load, and CD4 count over the
past 12 months. They were then classified into two categories — with controlled or uncontrolled infection. In
accordance with the Swiss statement recommendations
[15], control was defined in relation to both HIV infection and other STIs (urogenital or rectal gonorrhoea,
syphilis, hepatitis B, genital herpes, genital warts,
chlamydia infection and lymphogranuloma venereum).
Thus, regardless of whether they were on treatment,
HIV-positive respondents who reported an undetectable viral load and a CD4 count greater than 500 cells/
µL in the previous 12 months and no other STI over the
same period were considered to have controlled infection. All other HIV-positive respondents were classified
with uncontrolled infection.
Reported sexual prevention behaviours with casual
partners in the previous 12 months were categorised
into four mutually exclusive categories (Table 1): no
anal intercourse, consistent condom use, risk-reduction strategies, and no discernible prevention practice
(NDPP). These sexual prevention behaviour categories
were applied to each serostatus: HIV-positive respondents with controlled infection, HIV-positive respondents
with uncontrolled infection, HIV-negative respondents
and untested respondents.

Statistical analyses

All statistical analyses were stratified on HIV status.
Logistic regressions were performed to investigate
bivariate associations between NDPP and sociodemographic and behavioural factors. All factors significantly
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associated in bivariate analyses with NDPP in at least
one HIV status stratum were considered candidate
variables for the multivariable analyses. Correlation
and multicollinearity between these candidate variables were examined before entering them in multivariable logistic regression models. Interactions were also
evaluated. The Hosmer-Lemeshow test was used to
evaluate the goodness-of-fit of the final four multivariable models. Statistical analyses were performed with
Stata software version 12.0.

Results

Overall, 10,448 men living in France responded to the
survey, principally over the Internet (90%; n=9,392).
Our analysis was restricted to those who reported sexual intercourse with casual partners during the previous 12 months, self-reported their current HIV status
and answered all the questions used in the multivariate analysis (n=6,665) (Figure).
Their median age was 37 years (range: 15–87 years),
72% (n=4,765) had a university degree and 32%
(n=2,127) lived in large urban areas (more than 500,000
inhabitants) (Table 2). In the previous 12 months, 49%
(n=3,239) had had a steady male partner, and 23%
(n=1,532) had regularly frequented sex venues. The
median number of sexual partners was 10 (range:
1–100). Among all respondents, 14% (n=938) reported
at least one STI in the previous 12 months, and among
HIV-positive respondents, 31% (n=388).
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Table 2
Sociodemographic and behavioural characteristics of respondents who had a casual partner at least once in the previous 12
months, according to HIV serological status, Presse Gays et Lesbiennes survey, France, 2011 (n=6,665)

Item

HIV-positive:
controlled
infection
(n=672)
N

%

HIV-positive:
uncontrolled
infection
(n=596)
N

%

HIV-negative
(n=4,734)
N

Untested
(n=663)

%

N

%

Total
(n=6,665)
N

%

Age (years)
< 30

29

4.3

71

11.9

1,518

32.1

400

60.3

2,018

30.3

30–44

306

45.5

335

56.2

2,043

43.2

144

21.7

2,828

42.4

45 or more

337

50.1

190

31.9

1,173

24.8

119

17.9

1,819

27.3

Higher education
No

227

33.8

175

29.4

1,226

25.9

272

41.0

1,900

28.5

Yes

445

66.2

421

70.6

3,508

74.1

391

59.0

4,765

71.5

7

1.0

13

2.2

634

13.4

244

36.8

898

13.5

Employee or self-employed

540

80.4

477

80.0

3,531

74.6

350

52.8

4,898

73.5

Other (retired, unemployed)

125

18.6

106

17.8

569

12.0

69

10.4

869

13.0

Activity status
Student

Urban area (inhabitants)
< 20,000

151

22.5

114

19.1

1,302

27.5

244

36.8

1,811

27.2

20,000 to 500,000

252

37.5

200

33.6

1,991

42.1

284

42.8

2,727

40.9

> 500,000

269

40.0

282

47.3

1,441

30.4

135

20.4

2,127

31.9

Frequented sex venues regularly during the previous 12 months
Yes

241

35.9

243

40.8

947

20.0

101

15.2

1,532

23.0

No

431

64.1

353

59.2

3,787

80.0

562

84.8

5,133

77.0

Frequented dating websites regularly during the previous 12 months
Yes

446

66.4

479

80.4

2,914

61.6

431

65.0

4,270

64.1

No

226

33.6

117

19.6

1,820

38.4

232

35.0

2,395

35.9

No

352

52.4

322

54.0

2,308

48.8

444

67.0

3,426

51.4

Yes

320

47.6

274

46.0

2,426

51.2

219

33.0

3,239

48.6

Steady partner during the previous 12 months

More than 10 male partners during the previous 12 months
Yes

427

63.5

441

74.0

1,758

37.1

112

16.9

2,738

41.1

No

245

36.5

155

26.0

2,976

62.9

551

83.1

3,927

58.9

Exposure to semen during oral sex during the previous 12 months (at least once)
Yes

503

74.9

485

81.4

2,605

55.0

356

53.7

3,949

59.2

No

169

25.1

111

18.6

2,129

45.0

307

46.3

2,716

40.8

Drug use during the previous 12 months (at least once)
Yes

522

77.7

517

86.7

2,613

55.2

273

41.2

3,925

58.9

No

150

22.3

79

13.3

2,121

44.8

390

58.8

2,740

41.1

HIV test during the previous 12 months
Yes

215

35.5

222

40.1

3,258

68.8

n.a.

n.a.

3,695

62.7

No

391

64.5

331

59.9

1,476

31.2

n.a.

n.a.

2,198

37.3

282

42.0

135

22.7

n.a.

n.a.

n.a.

n.a.

417

32.9

HIV diagnosis (year)
Before 1997
1997–2000

90

13.4

70

11.7

n.a.

n.a.

n.a.

n.a.

160

12.6

After 2000

300

44.6

391

65.6

n.a.

n.a.

n.a.

n.a.

691

54.5

At least one STI during the previous 12 months
Yes

0

0.0

388

65.2

520

11.0

30

4.6

938

14.1

No

672

100.0

207

34.8

4,206

89.0

629

95.4

5,714

85.9

n.a.: not applicable; STI: sexually transmitted infection.

www.eurosurveillance.org

37

Table 3
Prevalence of sexual preventive behaviour with casual partners during the previous 12 months according to respondent’s
HIV status, Presse Gays et Lesbiennes survey, France, 2011, (n=6,665)
HIV-positive:
controlled
infectiona
(n=672)

HIV-positive:
uncontrolled
infectionb
(n=596)

HIV-negative
(n=4,734)

Untested
(n=663)

Total
(n=6,665)

p values

N

%

N

%

N

%

N

%

N

%

No anal intercourse

20

3.0

13

2.2

393

8.3

107

16.2

533

8.0

p<0.001

Consistent condom use during anal
intercourse

148

22.0

79

13.3

2,603

55.0

329

49.6

3,159

47.4

p<0.001

p<0.001

Unprotected anal intercourse
Risk reduction practices
• Exclusive serosorting

104

15.5

86

14.4

389

8.2

n.a.

n.a.

579

8.7

• Exclusive seropositioning

82

12.2

80

13.4

260

5.5

n.a.

n.a.

422

6.3

p<0.001

• Serosorting and seropositioning

14

2.1

11

1.8

105

2.2

n.a.

n.a.

130

2.0

p=0.831

No discernible prevention practice

304

45.2

327

54.9

984

20.8

227

34.2

1,842

27.6

p<0.001

Total

672

100.0

596

100.0

4,734

100.0

663

100.0

6,665

100.0

n.a.: not applicable.
Positive controlled infection: HIV-positive respondents reported that during the previous 12 months they had either antiretroviral treatment,
and an undetectable viral load, and no other STI or no treatment but an undetectable viral load and a CD4 count greater than 500 cells/µL,
and no other STI.
b
Positive uncontrolled infection: HIV-positive respondents who did not meet the criteria for controlled infection.
a

Prevalence of sexual preventive behaviours with
casual male partners

The proportion of respondents practicing no anal intercourse with their casual partners in the previous 12
months was low: ranging from 2% (n=13) among HIVpositive respondents with uncontrolled infection to
16% (n=107) among untested respondents (Table 3).
Consistent condom use during anal intercourse was
more frequent among HIV-negative respondents (55%;
n=2,603) and untested (50%; n=329) than HIV-positive
respondents (Table 3). HIV-positive respondents with
uncontrolled infection reported less consistent condom
use than those with controlled infection (13% (n=79) vs
22% (n=148), p<0.001). Risk-reduction practices were
reported more often by HIV-positive respondents (30%;
n=377), regardless of infection control status, than
by HIV-negative respondents (16%; n=754). Exclusive
serosorting was practiced more than exclusive seropositioning, regardless of HIV status. No difference was
found between HIV-positive respondents with controlled and uncontrolled infection for risk-reduction
practices (Table 3). NDPP was reported more frequently
by HIV-positive respondents with uncontrolled (55%;
n=327) and controlled infection (45%; n=304), than by
untested (34%; n=227) or HIV-negative respondents
(21%; n=984) (Table 3).

Factors associated with no discernible
prevention practice

Univariate analysis (Table 4) showed associations
between NDPP and a set of common variables, regardless of serostatus. These variables included age
younger than 30 years, no university degree, and each
of the following within the previous 12 months: regular
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frequentation of sex venues and dating websites, a high
number of sexual partners, drug use, and exposure to
sperm during oral sex. For HIV-positive respondents
with controlled or uncontrolled infection, they also
included HIV diagnosis after 2000. Multivariate analyses (Table 4) highlighted significant differences in the
profiles of NDPP-classified respondents according to
their serostatus.
For HIV-positive respondents with controlled infection,
NDPP was associated with age younger than 30 years
(adjusted odds ratio (aOR) = 2.9, (95% confidence interval (CI): 1.1–8.0)), HIV diagnosis after 2000 (aOR = 2.0,
(95% CI: 1.3–3.0)), and each of the following within the
previous 12 months: regular frequentation sex venues
(aOR = 1.7, (95% CI: 1.2–2.4)), more than 10 partners
(aOR = 2.3, (95% CI: 1.6–3.4)), and exposure to sperm
during oral sex (aOR = 1.9, (95% CI: 1.3–3.0)) (Table 4).
For HIV-positive respondents with uncontrolled infection, NDPP was associated with unemployment
(aOR = 1.8; (95% CI: 1.1–3.0)), residence in a mediumsized urban area (aOR = 1.5; (95% CI: 1.0–2.3)), post2000 diagnosis (aOR = 1.7; (95% CI: 1.1–2.7)), and each
of the following in the previous 12 months: regular frequentation sex venues (aOR = 1.5; (95% CI: 1.0–2.1)),
more than 10 partners (aOR = 2.6; (95% CI: 1.7–4.0))
and exposure to sperm during oral sex (aOR = 2.6;
(95% CI: 1.6–4.3)) (Table 4).
For HIV-negative respondents, NDPP was associated with age younger than 45 years (< 30 years:
aOR = 1.4;(95% CI: 1.2–1.8); 30–44 years: aOR = 1.3;
(95% CI: 1.0–1.5)), no university degree (aOR = 1.5; (95%
www.eurosurveillance.org
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30–44

≥45

1.0

Yes
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a
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0.8–1.8

0.4–0.9
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1.0–1.0
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1.0–1.9 a

Ref

1.0–1.9 a

1.1–5.2 a

95% CI

1.0

1.2

1.0

No

Ref

1.5–2.9 c
1.0

1.7

1.0

No

1.0

Yes

Ref

0.6–1.1
1.0

0.8

1.0

1.3
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0.5–1.1
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1.2–2.4 b

1.0

0.9

1.0

1.6

1.0

1.8

1.0

1.3

1.2

1.3

1.0

2.0

1.0

1.0

1.0

1.2

1.6

OR

Ref

0.7–1.3

Ref

1.1–2.4 a

Ref

1.3–2.5 c
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0.9–1.9

0.7–1.8

0.9–2.1
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0.6–6.5

Ref

0.7–1.4
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0.9–1.8

0.9–2.8

95% CI

1.0

0.8

1.0

1.3

1.0

1.5

1.0

1.5

1.6

1.8
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2.4

1.0

0.9

1.0

1.1

1.0
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0.6–1.2

Ref

0.8–2.1

Ref

1.0–2.1 a

Ref

1.0

1.5

1.0

1.6

1.0

1.8

1.0
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1.3–1.7 c

Ref

1.4–1.9 c
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1.5–2.1 c
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0.9–1.2

1.1

1.0–2.3

1.1–1.5 b

a

1.3

1.0–1.6

Ref

0.9–1.5

Ref

1.4–1.9 c
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0.9–1.4

1.1–1.6 b

95% CI

a

1.3

1.0

1.2

1.0

1.6

1.0

1.3

1.4

OR

1.0

1.3

1.0

1.3

1.0

1.4

1.0

1.1

1.3

1.1

1.0

1.2

1.0

1.5

1.0

1.3

1.4

aOR

HIV-negative
(n = 4,734)

1.0–2.5

a

0.6–9.9

Ref

0.6–1.4

Ref

0.7–1.7

0.5–2.0

95% CI

1.1–3.0

HIV-positive:
uncontrolled infection
(n = 596)

Ref

1.1–1.5 c

Ref

1.1–1.5 b

Ref

1.1–1.6 c

Ref

0.9–1.3

1.0–1.5 a

0.9–1.4

Ref

0.9–1.5

Ref

1.3–1.8 c

Ref

1.0–1.5 a

1.2–1.8 b

95% CI

Ref

Ref

1.0

1.5

1.0

1.9

1.0

1.3

1.0

1.7

1.0

1.2

1.0

1.5

1.0

0.6

0.9

OR

Ref

Ref

Ref

1.1–2.1 a

Ref

1.3–3.0 c

Ref

0.8–1.9

0.7–1.6

0.9–2.8

Ref

0.9–1.7

Ref

1.1–2.1 a

Ref

0.4–1.1

0.6–1.4

95% CI

Ref

Ref

1.0

1.5

1.0

1.5

1.0

1.3

1.0

1.6

1.0

1.2

1.0

1.4

1.0

0.7

1.0

aOR

Untested
(n = 663)

Ref

Ref

Ref

1.1–2.2 a
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0.9–2.5

Ref

0.8–2.0

0.6–1.7

0.9–2.8
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0.8–1.9
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0.9–1.9

Ref

0.4–1.3

0.6–1.7

95% CI

aOR: adjusted odds ratio; CI: confidence interval;.n.a.: not applicable; OR: odds ratio; Ref: reference category.
Positive controlled infection: HIV-positive respondents reported that during the previous 12 months they had either antiretroviral treatment, and an undetectable viral load, and no other sexually transmitted
infection or no treatment but an undetectable viral load and a CD4 count greater than 500 cells/µL, and no other sexually transmitted infection.
Positive uncontrolled infection: HIV-positive respondents who did not meet the criteria for controlled infection.
a
p < 0.05
b
p < 0.01
c
p < 0.001
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Frequented dating websites regularly during the previous 12 months

2.1

Yes

Ref

0.8–1.8

0.8–2.0

0.4–1.1

0.7
1.2

Ref

1.0–1.0

Ref

0.9–2.0

1.0

1.0

1.0

1.4

Ref

0.8–1.6

1.1
1.0

1.1–8.0 a

95% CI

2.9

aOR
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< 20,000
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1.0
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Activity status

1.4

No
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2.4
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<30

Age (years)

HIV-positive:
controlled infection
(n = 672)
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HIV-negative
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aOR: adjusted odds ratio; CI: confidence interval;.n.a.: not applicable; OR: odds ratio; Ref: reference category.
Positive controlled infection: HIV-positive respondents reported that during the previous 12 months they had either antiretroviral treatment, and an undetectable viral load, and no other sexually transmitted
infection or no treatment but an undetectable viral load and a CD4 count greater than 500 cells/µL, and no other sexually transmitted infection.
Positive uncontrolled infection: HIV-positive respondents who did not meet the criteria for controlled infection.
a
p < 0.05
b
p < 0.01
c
p < 0.001

Hosmer-Lemeshow test (p)

1.0

Before 1997

HIV diagnosis (year)

n.a

Yes

HIV test during the previous 12 months

1.5

Yes

Drug use during the previous 12 months (at least once)

2.7
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Exposure to semen during oral sex during the previous 12 months (at least once)

3.1

Yes

More than 10 male partners during the previous 12 months

OR

HIV-positive:
controlled infection
(n = 672)

Table 4b
No discernible prevention practice with casual partners of respondents who had a casual partner at least once in the previous 12 months, according to HIV serological status:
bivariate and multivariate analysis, Presse Gays et Lesbiennes survey, France, 2011

CI: 1.3–1.8)), residence in an urban area of fewer than
20,000 inhabitants (aOR = 1.3; (95% CI: 1.0–1.5)), and
each of the following during the previous 12 months:
regular frequentation sex venues (aOR = 1.4; (95%
CI: 1.1–1.6)), regular frequentation dating websites
(aOR = 1.3; (95% CI: 1.1–1.5)), no steady sexual partner
(aOR = 1.3; (95% CI: 1.1–1.5)), more than 10 partners
(aOR = 1.6; (95% CI: 1.4–1.9)), exposure to sperm during oral sex (aOR = 2.3; (95% CI: 1.9–2.7)) and drug use
(aOR = 1.7; (95% CI: 1.5–2.0)) (Table 4).
For untested respondents, NDPP was associated with
all of the following activities in the previous 12 months:
regular frequenting dating websites (aOR = 1.5; (95% CI:
1.1–2.2)), exposure to sperm during oral sex (aOR = 2.3;
95% CI: 1.6–3.3)) and drug use (aOR = 1.9; (95% CI: 1.4–
2.7)) (Table 4).

Discussion
Description of survey

The Presses Gays et Lesbiennes survey is one of the
very few surveys in France that describe the sexual
behaviours of MSM in detail, based on a large sample of
volunteers. Its use of the Internet as its principal mode
of recruitment brought forth a wide variety of respondents, in terms of age, place of residence and sociodemographic profile. Because most respondents had had
at least one casual partner in the previous 12 months,
these data gave us a good understanding of prevention
practices used by MSM in such relationships.

Major results

Because our categorisation of sexual prevention
behaviours captures the diversity of preventive practices among MSM, we were able to obtain a detailed
description of them. Thirty years after the HIV epidemic
started, condom use during anal intercourse was not
widespread, regardless of HIV status [1]. More detailed
information about the determinants of consistent
condom use would be interesting, but it seemed to
us most useful to describe specific profiles of MSM
engaged in high risk-taking in order to implement target prevention programs according to HIV status. Riskreduction strategies were used to a limited degree by
HIV-positive respondents, with no difference according to disease control status, and to a lesser degree
by their seronegative counterparts. Nevertheless, a
large proportion of respondents had NDPP, a finding
consistent with other European studies which used
unprotected anal intercourse as the principal indicator of risk-taking [7,16,17]. The factors associated with
this lack of protection reflect a number of common
characteristics generally associated with risk-taking.
These include frequenting Internet meeting sites, using
drugs, and exposure to sperm during oral sex [17-19].
In particular, HIV-positive respondents with NDPP most
often belonged to the post-AIDS generation and had
an adventure-oriented sexuality [20]. HIV-negative
respondents with NDPP were characterised by a low
education level.
www.eurosurveillance.org

Importance of HIV testing

In this context, HIV testing and knowledge of status are
major issues. More than one third of untested respondents and one in five of the HIV-negative respondents
engaged in high-risk practices that put them and their
sexual partners at risk for HIV infection and other STIs.
MSM unaware of their status who engage in these
behaviours contribute to driving the hidden epidemic,
estimated in France to be more than 9,000 MSM [11].
A seroprevalence study in Paris showed that 20% of
undiagnosed HIV-positive respondents reported that
they either had never previously been tested or were
HIV-negative, but had the same sexual risk behaviours as HIV-positive men aware of their status [17]. It
is crucial that untested MSM be encouraged to go for
HIV testing and receive counselling on risk-reduction
strategies. Accordingly, structural and psychological
barriers to testing must be reduced, especially denial
about practicing at-risk behaviours and fear of positive HIV test results [21]. It is also essential for HIVnegative respondents to regularly update their HIV
status. However, our results did not show any association between NDPP and testing within the previous 12
months. This suggests that these HIV-negative men
had not actually recognised that they engaged in riskbehaviours and wrongly believed themselves to be
HIV-negative. Encouraging MSM to test for HIV as frequently as possible to confirm their negative status is
vital [21].

Risk-reduction practices and their limitations

MSM have taken up serosorting or seropositioning as
alternative risk-reduction practices to condom use [7].
Studies have previous associated these practices with
positive HIV-status [22,23]. In our study, a substantial
proportion of HIV-positive respondents used them,
regardless of whether their infection was controlled or
not. HIV-negative respondents also engaged in these
practices, although at a rate lower than in other studies [22]. Nevertheless, the efficacy of both serosorting
and seropositioning has been questioned. Their levels
of scientific validation differ, and randomised trials
have failed to demonstrate their efficacy. Some studies
have shown they have a positive effect on the epidemic’s dynamics [6], while others have not [24]. Unlike
condom use, these practices do not protect against
STIs and are only effective for HIV transmission if both
partners have up-to-date knowledge of their serostatus [25]. Moreover, they must discuss the issue, something that cannot always be taken for granted, given
the nature of meeting places and the problems of discrimination against seropositive MSM.

Vulnerability of HIV-negative men who have
sex with men

HIV-negative respondents displaying NDPP appeared
to be more socially vulnerable than other subgroups
in our study. Although they were part of the gay community, they had profiles associated with high-risk
sexual behaviours: young, with low education levels,
and living in non-urban areas. The increase in newly
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diagnosed HIV cases among MSM under 30 years old
in Europe [2,26], and in France more specifically [3],
confirms our findings. Interventions targeting younger
MSM are urgently needed to prevent a resurgence of
the epidemic.
Moreover, as in our study, a low educational level was
found to be associated with risk-taking behaviours in
the EMIS network [16] and with an increased risk of
HIV seroconversion in European studies [26,27]. These
findings must be integrated into prevention campaigns
to tailor prevention messages as well as possible to
ensure the widest possible participation by this specific population.

Heterogeneity of practices among HIV-positive
MSM

Our findings underline the heterogeneity of preventive
behaviours among HIV-positive MSM and the need to
take this diversity into account to improve therapeutic
care. In accordance with the Swiss statement’s recommendations [15], in view of the different transmission
issues, we categorised HIV-positive MSM according to
whether their infection was controlled or uncontrolled
and analysed them separately. Randomised trials have
shown that treatment, by controlling viral load, reduces
the risk of transmission in heterosexual couples [8] and
in steady MSM couples [28]. No such result has been
observed in MSM for casual relationships [9,29].
Interestingly, in our study, HIV-positive respondents
with controlled infection were less likely to show NDPP
than those whose infection was uncontrolled. This
finding might be due in part to how we constructed the
infection control status categories, by considering STI
infections as well as viral load over the last 12 months.
But this finding is also consistent with a seroprevalence study which showed that HIV-positive MSM in
Paris with a low viral load reported a lower proportion
of UAI episodes with casual partners of unknown or
different HIV status than their counterparts with high
viral loads [30].
The association of diagnosis after 2000 with NDPP,
regardless of infection control status, demonstrates
the generational impact and the effect of treatment on
sexual behaviours [31]. A high proportion of the HIVpositive respondents in this study were diagnosed
after 2000, at a time when barebacking was emerging
and engendering fierce debates and long-term divisions between MSM in France [32]. Some of these men
also started their sexual life after the arrival of antiretroviral treatment (ART). Furthermore, the hypothesis
of behavioural disinhibition linked to treatment seems
be true for this sub-population [33]. These results
highlight the urgent need to implement targeted information campaigns for HIV-positive MSM and thus to
remind individuals and groups about the importance
of treatment adherence, about STI care and about
the place of condoms in sexual practices with casual
partners.
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Study limitations

Our study also has some limitations that must be considered in interpreting our results. First, the methodological limitations must be underlined. As is often the
case for surveys related to MSM [14], our study is based
on a non-random sample with participant self-selection through the Internet and gay press. Furthermore,
the absence of both a sample frame and controls during the inclusion process means that our results cannot be extrapolated to the entire MSM population [1].
We did, however, use websites as varied as possible to
invite MSM to participate. MSM recruited through the
press have a more established sexual identity and sex
life as well as higher educational and economic levels
[34]. Those recruited through the Internet are younger
and less urban [35]. Furthermore, the serological data
based on self-reporting probably underestimated the
real proportion of HIV-positive MSM as some respondents were probably unaware that they were HIVpositive. This point has previously been highlighted in
studies on seroprevalence in MSM [17,36].
Second, the categorisation we used also has limitations. It was constructed retrospectively, based on the
answers to questions about sexual behaviours and selfreported health status. It was not based on questions
about a deliberate choice to use serosorting or seropositioning instead of condoms [37,38]. Nevertheless, a
comparison of the risk-reduction practices and strategies matched the responses well: 90% of the respondents classified as engaging in serosorting declared
they did so to avoid contamination by or transmission
of HIV. Another limitation of the categorisation used
is that making the risk-reduction categories mutually
exclusive is simplistic and inaccurate. It does not take
into account the protean reality of different sexual
behaviours over time (in this case 12 months) [37] and
is the result of a theoretical compromise.

Conclusions

The study captured the diversity of preventive practices among MSM. Our findings highlight the ongoing
nature of the normalisation of HIV in this post-AIDS
era [39], when HIV has lost the central meaning it
had in the lives of gay men in the 1980s and 1990s.
Furthermore, the ever-decreasing use of condoms
means that HIV testing and treatment are not sufficient
to invert the epidemic’s trend. Combination prevention
is legitimate in the current context where HIV incidence
remains very high worldwide. Accordingly, promoting
condom use, encouraging regular HIV testing, offering
treatment – be it post-exposure (PeP) or pre-exposure
(PreP) - to HIV-negative MSM at high risk of exposure,
prompt treatment of HIV-positive MSM and, finally,
follow-up for STIs are all interventions that belong in
prevention programmes for MSM within a global health
approach.
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HIV incidence in men who have sex with men (MSM)
is increasing in western countries, including Portugal.
We aimed to estimate HIV incidence and to assess how
individual short-term changes in exposures over time
predict seroconversion. We evaluated participants of
an open cohort of HIV-negative MSM enrolled after
testing at a community-based voluntary HIV counselling and testing centre in Lisbon. At each evaluation
a structured questionnaire was completed and HIV
status was ascertained using rapid followed by confirmatory testing. Between April 2011 and February
2014, 804 MSM were followed for a total of 893 person-years. Predictors of HIV seroconversion were
identified using Poisson generalised linear regression. The overall seroincidence was 2.80/100 personyears (95% confidence interval: 1.89–4.14). Men who
seroconverted had a higher mean number of tests per
year. Seroconversions were significantly associated
with partner disclosure of HIV status during followup, newly-adopted unprotected anal intercourse (UAI)
with a steady partner and being newly-diagnosed with
syphilis during follow-up. Likewise, sexual intercourse
with HIV-positive men, having an HIV-positive steady
partner at least once during follow-up and persistent UAI with occasional partners were predictors of
seroconversion. High HIV incidence in this cohort is
likely driven by short-term contextual and behavioural
changes during follow-up.

Introduction

A well-established body of potential strategies for
the primary prevention of HIV infection stems from
increased understanding of disease pathogenesis and
transmission [1,2]. Still, there is evidence of growing HIV incidence among men who have sex with men
(MSM) in western Europe, North America and Australia
[3-8]. These trends are unlikely to be explained by
changes in surveillance or testing practices [3], rather
www.eurosurveillance.org

reflecting the fact that MSM remain at higher risk
in most countries. This is apparent in the burden of
newly-diagnosed infections in the European Union and
European Economic Area: the largest fraction of HIV
diagnoses reported in 2013 was attributable to sex
between men (41.9%), followed by heterosexual transmission (32.4%), and finally by unsafe injection practices (5.0%) [9].
This is also the Portuguese pattern: after several years
of an HIV epidemic driven by unsafe drug injection, sex
between men has gained special relevance as a transmission mode making up 30.3% of all reported cases
in 2013 [10]. Two pioneering cross-sectional studies [11,12] targeting MSM living in Portugal collected
extensive self-reported information, leading to the first
alarming estimates of the point prevalence of infection: 10.9% [13] and 10.3% (personal communication, A
Gama, 2013).
Monitoring defined cohorts of MSM provides timely
estimates of HIV incidence and predictors beyond
the limited information produced by case reporting
or cross-sectional surveys. In previous prospective
cohorts, the occurrence of new infections has been
modelled both as a function of factors that directly
increase infection risk (frequency of unprotected anal
intercourse (UAI), viral load of the index partner, presence of sexually transmitted infections (STI)), as well
as potential markers of exposure, such as number of
sex partners, substance use, and adverse childhood
circumstances [14–19]. However, how individual exposures change over time and how those changes can
predict HIV seroconversion remains to be clarified.
Innovative community-based HIV testing and counselling approaches have been developed that target
specific population groups at higher risk and involve
45

community stakeholders as peer-counsellor and key
informants [20]. As such, these are privileged settings
for prospective research on the incidence and drivers
of the HIV epidemic among MSM, with the ultimate
goal of informing realistic preventive strategies.
The objectives of the present study were to estimate
the incidence of HIV infection in a cohort of MSM and
to assess how individual short-term changes in exposures predict seroconversion.

Methods
Cohort recruitment and follow-up

The Lisbon MSM cohort, established in April 2011,
is an observational prospective study conducted at
a community-based voluntary HIV counselling and
testing centre in Lisbon, Portugal (CheckpointLX). It
was designed as an open cohort, and inclusion criteria were: presenting for HIV testing at CheckpointLX,
being a man aged 18 or more, reporting having sex
with other men and having a negative HIV test result
at recruitment. All eligible individuals were invited to
enter the cohort by CheckpointLX peer counsellors at
their first visit. Follow-up assessments were scheduled at intended intervals of 6 months, although the
exact time between visits was adjusted according to
the convenience of participants. Since follow-up visits
occurred whenever clients decided to appear for testing, this does not strictly constitute an interval cohort
and it is likely that a small proportion of MSM had very
short or long periods between visits: e.g. in our sample, 6.3% of men had follow-ups shorter than three
months. This is problematic for MSM who seroconvert
between tests which are close in time (due to possible window period), which is why we opted to exclude
five participants with seroconversions that occurred
during follow-up periods of less than three months.
At each visit a structured questionnaire was administered and a rapid HIV test was performed by a trained
CheckpointLX peer counsellor. All participants gave
their written informed consent and the study protocol
was approved by the ethics committee of Hospital de
São João and Medical School, University of Porto (ID
104/12).

Participation and losses to follow-up

Data reported in this study refer to the period from April
2011 to February 2014, during which 3,301 potential
eligible individuals presented for testing, 195 (5.9%) of
whom had an HIV-reactive test at entry and therefore
were not included in the cohort. The remaining 3,106
(94.1%) were eligible to the cohort. Among those,
2,183 (70.3%) were enrolled, of whom 804 (36.8%) had
at least one follow-up evaluation (893.37 person-years
of observation) and 923 (29.7%) choose not to participate. Those who choose not to participate were less
self-identified as homosexual, less frequently born in
Portugal, and less educated than those who chose to
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participate, but had a similar proportion of HIV testing
before cohort entry.
Operationally, participants were classified as lost to
follow-up if they had chosen to participate but appeared
for testing only once (n=707). However, MSM who had
been recruited for the cohort recently (12 months or
less before the end of the period considered in the
present analysis, i.e. from February 2013 to February
2014) were not considered lost to follow-up (n=672).
Therefore, we assumed an overall attrition rate of 52%.
MSM who were not followed-up were older than those
who were (31.2 vs 30.3 years old, p=0.034), but both
groups were similar regarding the remaining background characteristics. Also, no significant differences
were found between MSM who appeared for followup and those who did not regarding such behavioural
characteristics as: sexual intercourse with HIV positive
men (13.5% vs 12.9%, p = 0.955), having an HIV-positive
steady partner (5.8% vs 5.2%, p = 0.528), and condom
use with a steady partner (27.7% vs 27.9%, p > 0.999)
and with an occasional partner in the previous 12
months (57.1% vs 51.7%, p = 0.069).

Rapid HIV testing

Rapid HIV-1 and HIV-2 testing was performed at each
visit. From April 2011 to April 2012 two commercial kits were used, the Retrocheck HIV (QUALPRO
DIAGNOSTICS, Goa, India) (manufacturer-described
sensitivity = 100.00% and specificity = 99.75%) and
Hexagon HIV (Human GmbH, Wiesbaden, Germany)
(sensitivity = 100.00% and specificity = 99.50%) and
since that time, only the Alere Determine HIV-1/2 (Alere
Medical Co., Ltd. Chiba, Japan) (sensitivity = 100.00%
and specificity = 99.75%) has been used. In case of a
reactive test, an outpatient appointment was scheduled at Santo António dos Capuchos Hospital‘s HIV/
Infectious diseases clinic in Lisbon where a confirmatory test was performed. Pre- and post-test counselling
was offered at each visit.

Study instruments and variables

Structured questionnaires were administered at entry
and at each follow-up visit collecting data on background and behavioural characteristics, according to
European Centre for Disease Prevention and Control
(ECDC) [21] and the Joint United Nations Programme on
HIV/AIDS (UNAIDS) guidelines [22] for HIV surveillance.
For time-varying information the recall period was the
previous 12 months (cohort entry questionnaire) or the
time since the previous assessment (follow-up visits).
Background characteristics included age, sex, country
of birth, educational level and sexual identity.
Behavioural indicators included information on the following topics:
•
•

History of previous HIV testing and reasons for
index test;
Age at first anal intercourse, role at anal intercourse, characteristics of sexual partners (bisexual
www.eurosurveillance.org

•
•

•
•

men, men with different sexual partners, sex workers, HIV-positive men, people who inject drugs,
women and trios/group sex), steady (number, sex
and HIV status) and occasional partners, having
been paid for sex and venues used to meet occasional partners;
Frequency of condom use for anal intercourse with
steady and occasional partners.
Use of alcohol or recreational drugs (cannabis,
lysergic acid diethylamide (LSD), poppers, heroin,
ecstasy, amphetamines, mephedrone, gammahydroxybutyric acid (GHB), ketamine and cocaine)
before or during intercourse;
Knowledge and use of non-occupational postexposure prophylaxis for HIV;
History of other STI and hepatitis.

recruitment and the most recent follow-up visit. In
MSM who seroconverted, half of the period between
the last HIV-negative test and the first HIV-positive test
was subtracted.

Table 1A
Characteristics at entry of participants followed in the
cohort of men who have sex with men, Lisbon, Portugal,
2011–2014 (n=804)
Participants followed-up
Age (years), mean (SD)

We were interested in assessing whether intraindividual
changes over time in well-documented determinants
of HIV incidence were predictive of seroconversion.
Even though multiple changes in those determinants
throughout follow-up were theoretically possible, we
opted to use information collected at two time points
for each participant: cohort entry and either the visit of
the first HIV positive test (for MSM who seroconverted)
or the most recent visit (for the remaining MSM). This
choice was based on two main arguments: i) the majority (53.8%) of participants had only two visits, and ii)
for participants with three or more visits, using multiple combinations of information from all visits did
not change the direction of associations or the main
conclusions, i.e. first and last visit were good surrogates for exposure changes during follow-up (data not
shown). For this purpose we created new variables for
time-varying information that compiled responses from
the first and the most recent visit, categorised as ‘Yes
to No’ or ‘No to Yes’ if the information had changed
between those visits, and ‘No and No’ or ‘Yes and Yes’
if answers were persistent. In case of 24 participants
with more than two visits who preferred not to disclose
one or more of the behavioural items at the most recent
visit, we used the information obtained in the preceding visit. This option did not alter substantially the
magnitude of associations.

Missing
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30.3 (8.9)
0

Sexual identity, n (%)
Homosexual

692 (86.1)

Bisexual/heterosexual/other

109 (13.6)

Prefer not to answer
Missing

3 (0.4)
0

Country of origin, n (%)
Portugal

575 (75.0)

Other country

190 (24.7)

Prefer not to answer
Missing

2 (0.3)
37

Educational level (schooling years), n (%)
Less than higher education (≤ 12 years of school)

317 (39.5)

Higher education (> 12 years of school)

483 (60.1)

Other/Prefer not to answer
Missing

3 (0.3)
1

HIV testing
Previous HIV testing, n (%)
No

115 (15.2)

Yes

636 (84.1)

Did not know
Missing
Number of previous testsa, median (P25-P75)
Missing

5 (0.7)
48
4 (2–7)
16

Reasons for index test, n (%)

Statistical analysis

Characteristics of participants at cohort entry were
described using absolute frequencies and proportions
in the case of categorical variables. Means and standard deviation (SD) or median and percentiles 25 and 75
(P25-P75) were used, as appropriate, to describe continuous variables. In data analysis, the missing category was excluded from the denominator for each item.
In time-varying information related to characteristics
of sexual partners, the options ‘I do not know’ and the
‘No’ options were collapsed once the incidence rates
in both groups were similar. Unprotected anal intercourse (UAI) was defined as not always having used
a condom in receptive or insertive anal sex. Incidence
rates with 95% confidence intervals (95% CI) were estimated with time at risk defined as the period between

804

Background characteristics

To check health status/routine

602 (77.9)

Perception of HIV exposure more than 3 months before

426 (54.0)

Perception of HIV exposure in the previous 3 months

357 (44.8)

Accident with condom use (rupture/left inside)

65 (8.4)

Partner diagnosed HIV+ /Disclosed HIV+ status

59 (7.6)

Possible window period by the time of the last test

55 (7.2)

To stop using condom with my partner

38 (5.0)

My partner asked me to test for HIV

34 (4.4)

Symptoms / Medical indication

20 (2.6)

Among participants who had had a previous HIV test (n=636).
Among participants who had a steady partner in the previous 12
months (n=501).
c
Among participants who had an occasional partner in the previous
12 months (n=713).
d
Among participants who had an HIV-positive steady partner
(n=46).
a

b
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Table 1B
Characteristics at entry of participants followed in the cohort of men who have sex with men, Lisbon, Portugal, 2011–2014
(n=804)
Participants followed-up

804

Participants followed-up

Sexual life and partners
Age at first anal intercourse, median (P25-P75)
Missing

18.0
(16.0–21.0)
37

Only insertive

192 (24.1)

Only receptive

72 (9.0)

Prefer not to answer
Missing

7 (0.9)
8

271 (34.3)

Did not know

98 (12.4)

Prefer not to answer
Missing

588 (74.2)

Did not know
Prefer not to answer
Missing

449 (55.8)

More than one steady partner

52 (6.5)

Prefer not to answer

2 (0.2)
0
310 (62.5)

HIV positive

46 (9.3)

Did not know

139 (28.0)
1 (0.2)

Missing

5

Occasional partners in the previous 12 months, n (%)

Men with different sex partners
Yes

301 (37.4)

One steady partner

Prefer not to answer

13
148 (18.7)

No

HIV negative

2 (0.2)

No

13

HIV status of steady partner b, n (%)

Bisexual men
Yes

3 (0.4)

Missing

Sex with at least one of the following in the previous 12 months, n (%)
420 (53.1)

1 (0.1)

Prefer not to answer
Steady partner in the previous 12 months, n (%)

525 (66.0)

No

Did not know
Missing

Role in anal intercourse, n (%)

Versatile

804

Sexual life and partners

No

89 (11.1)

Yes

713 (88.7)

Prefer not to answer

54 (6.8)

2 (0.2)

Missing

2 (0.3)

0

Number of occasional partners in the previous
12 monthsc, median (P25-P75)

12

Sex workers (even if not paid)

Missing

5 (2–10)
19

No

707 (89.4)

Yes

51 (6.4)

No

693 (97.3)

Did not know

31 (3.9)

Yes

19 (2.7)

Prefer not to answer

2 (0.3)

Missing

Missing

Having sex for money or drugs in the previous 12 monthsc, n (%)

13

HIV-positive men
No

401 (50.7)

Yes

107 (13.5)

Did not know

281 (35.5)

Prefer not to answer
Missing

1

Venues used to meet occasional partnersc, n (%)
Internet

522 (73.9)

Other venues (discos/gay bars, gym, outdoor
cruising venues)

458 (57.6)

Only sexual venues (saunas, dark room, sex clubs)

166 (20.9)

2 (0.3)
13

People who inject drugs
No

719 (90.9)

a

Yes

4 (0.5)

b

Did not know

65 (8.2)

Prefer not to answer

3 (0.4)

Missing

13

Women
No

690 (87.2)

Yes

99 (12.5)

Did not know
Prefer not to answer
Missing

Among participants who had had a previous HIV test (n=636).
Among participants who had a steady partner in the previous 12
months (n=501).
c
Among participants who had an occasional partner in the
previous 12 months (n=713).
d
Among participants who had an HIV-positive steady partner
(n=46).

0
2 (0.3)
13

Trios/group sex
No

563 (71.2)

Yes

224 (28.3)
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Table 1C
Characteristics at entry of participants followed in the
cohort of men who have sex with men, Lisbon, Portugal,
2011–2014 (n=804)
Participants followed-up

804

Unprotected anal intercourse (UAI), n (%)
UAI with a steady partner in the previous 12 monthsb
No

130 (27.4)

Yes

344 (72.4)

Prefer not to answer

1 (0.2)

Missing

26

UAI in the previous 12 months with an HIV-positive steady
partnerd
No

26 (59.1)

Yes

18 (40.9)

Missing

2

UAI with occasional partners in the previous 12 monthsc
No

375 (56.1)

Yes

292 (43.7)

Prefer not to answer
Missing

1 (0.1)
45

Recreational drugs, n (%)
Used recreational drugs before or during sexual intercourse in
the previous 12 months
Never

552 (69.9)

Always/often/occasionally/rarely

238 (30.1)

Missing

14

Post-exposure prophylaxis (PEP), n (%)
Does not know about PEP

411 (54.7)

Knows but never used

317 (42.2)

Knows and used
Missing

23 (3.1)
53

Sexually transmitted infections, n (%)
In the previous 12 months:
Gonorrhea

20 (2.5)

Syphilis

13 (1.6)

Condyloma or genital warts

10 (1.3)

Chlamydia

7 (0.9)

Genital herpes

1 (0.1)

Trichomonas

1 (0.1)

History of hepatitis, n (%)
Hepatitis B

18 (2.3)

Hepatitis C

3 (0.4)

Among participants who had had a previous HIV test (n=636).
Among participants who had a steady partner in the previous 12
months (n=501).
c
Among participants who had an occasional partner in the
previous 12 months (n=713).
d
Among participants who had an HIV-positive steady partner
(n=46).
a

b

Poisson generalised linear regression was used to
identify predictors of HIV seroconversion with the
default log link and offset in the variable follow-up
time (t). To measure the magnitude of associations,
crude and adjusted incidence rate ratios (IRR and
www.eurosurveillance.org

aIRR) and respective 95% CI were computed. Variables
whose regression coefficient through the Wald test had
p < 0.10 in the univariate analyses were further adjusted
for UAI with a steady partner and UAI with occasional
partners to estimate their direct effects, even though
we acknowledge that UAI may be an intermediate step
in the causal mechanism. For the multivariate analysis, significance level was set at p < 0.05. All statistical analyses were computed with Statistical Package
for Social Sciences (SPSS) for Windows, version 22.0
(SPSS Inc., Chicago, Illinois, US).

Results
Characteristics of participants at cohort entry

Background and behavioural characteristics at entry
for the 804 participants who came for a follow-up visit
between April 2011 and February 2014 are summarised
in Table 1. Briefly, mean (SD) age was 30.3 (8.9) years;
86.1% (692/804) of MSM self-identified as homosexual; 75.0% (575/767) were born in Portugal and 60.1%
(483/803) had over 12 years of schooling. HIV testing
before cohort entry was reported by 84.1% (636/756)
of participants. Slightly less than two thirds (501/804)
of participants had at least one steady partner, of
whom 9.3% (46/496) were in a serodiscordant couple.
UAI with a steady partner in the year before cohort
entry was reported by 72.4% (344/475); in particular,
40.9% (18/44) of MSM who had an HIV-positive partner had UAI in the same period; UAI with one or more
occasional partners was reported by 43.7% (292/668)
in the same period. Almost one third (238/790) of men
reported having used recreational drugs before or during sexual intercourse in the previous year. Over 2%
(20/804) of MSM had a diagnosis of gonorrhoea during
the previous 12 month, in the same period a little less
than 2% (13/804) of MSM had a diagnosis of syphilis
and 0.4% (3/804) were hepatitis C positive.

HIV incidence

Between April 2011 and February 2014, 804 MSM
were followed for a total of 893.37 person-years (ranging from six days to 2.84 years). During follow-up, 25
seroconversions were recorded, yielding an overall
incidence of 2.80 per 100 person-years (95% CI: 1.89–
4.14). From these 25 newly-identified cases, 19 (76.0%)
were effectively linked to care via CheckpointLX. Of
the remaining six individuals who did not accept referral, three preferred to use their own means to access
health services and three did not provide information
on clinical follow-up. Participants who seroconverted
had a mean age of 31.2 (9.4) years: not significantly
different from those who did not (30.2 (8.9) years,
p = 0.598), and a significantly shorter average followup time than those who did not seroconvert (0.79 years
vs 1.12 years, p = 0.018), but approximately the same
number of visits, resulting in a higher mean number of
tests per year (4.8 vs 3.9, p = 0.012) (Table 2).
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Table 2
Comparison of follow-up time and number of visits between participants who seroconverted and those who did not, cohort
of men who have sex with men, Lisbon, Portugal, 2011–2014 (n=804)
HIV-positive
N

HIV-negative

p valuea

25

779

56 days – 1.91 years

6 days – 2.84 years

n.a.

Mean time of follow-up (SD) (years)

0.79 (0.50)

1.12 (0.68)

0.018

Mean number of visits (SD)

2.76 (1.05)

2.85 (1.21)

0.816

4.8 (3.0)

3.9 (5.6)

0.012

Minimum and maximum of follow-up time

Mean number of visits per year (SD)
n.a.: not applicable; SD: standard deviation.
a

p value for independent samples, Mann-Whitney test

Predictors of HIV infection

Being born before 1970 had a strong point estimate of
association, though non-significant, with seroconversion, whereas the remaining background indicators had
negligible associations. Variables that were directly
associated with HIV incidence even after adjustment
for UAI were: reporting partner disclosure of HIV positive status between first and the most recent visit
(aIRR=5.25; 95% CI 1.60–17.24; p=0.006); sexual intercourse with HIV-positive men whether only reported at
first visit (aIRR=3.79; 95%CI 1.17–12.24; p=0.026), or
only at the most recent visit (aIRR=5.99; 95%CI 2.28–
15.71; p < 0.001); having had an HIV-positive steady
partner at least once during follow-up (aIRR=3.28;
95%CI 1.24–8.68; p=0.017); newly-adopted UAI with a
steady partner regardless of their HIV status between
cohort entry and the most recent visit (aIRR=3.85;
95%CI 1.26–11.78; p=0.018); persistent UAI with occasional partners during follow-up (aIRR=3.63; 95%CI
1.38–9.58; p=0.009) and having been newly diagnosed
with syphilis between cohort entry and HIV seroconversion (aIRR=4.71; 95%CI 1.07–20.71; p=0.040).
Even though non-significant, having had sex with sex
workers at least once during follow-up (aIRR=2.60;
95%CI 0.92–7.36; p=0.072) and newly adopting UAI
with occasional partners between cohort entry and
the most recent visit (aIRR=2.79; 95%CI 0.87–8.92;
p=0.084) were associated with HIV incidence. Crude
associations with more generic markers of exposure
(having started to have sex with men four to eight
years before cohort entry, reporting recent sexual
intercourse with bisexual men or women and persistent
use of recreational drugs during follow-up) lost significance after adjustments. Detailed results of HIV predictors are presented in Table 3.
We stratified the analysis of the main determinants of
HIV incidence by HIV status of steady partner (Figure).
Overall, we observed that MSM who had an HIV-positive
steady partner during follow-up had higher incidence
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rates than MSM who did not have an HIV-positive partner. The greatest increases in HIV incidence were found
for MSM reporting newly-adopted UAI with a steady
partner (IRR = 17.29; 95% CI: 5.00–59.70) and MSM
reporting persistent UAI with occasional partners during follow-up (IRR = 14.19; 95% CI: 2.75–73.12).

Discussion

The Lisbon Cohort of MSM provides the first quantification of HIV incidence in Portuguese MSM. The overall
estimate of 2.80 per 100 person-years is higher than
those obtained in other European settings [4,6,8], and
shows worrying ongoing transmission of HIV among
MSM, consistent with routine surveillance data [23].
In this cohort, having an HIV positive steady partner
increased the risk of seroconversion, particularly after
newly-adopted UAI with that partner and regardless of
UAI with occasional partners. The role of serodiscordant steady relationships in newly acquiring HIV infection is well-recognised [24]. Previous studies suggest
that men within a steady relationship are more likely
to engage in UAI and have lower rates of HIV testing as
a result of lower risk perception and increased confidence of remaining HIV-negative [25]. As for the timing
of transmission, among MSM who seroconverted and
had an HIV positive steady partner, approximately half
reported their disclosure of HIV (whether previously
diagnosed or not) during follow-up. This suggests
that a substantial fraction of transmission to the index
partner might occur during the acute infection stage
of the steady partner, when the risk of transmission
is highest [26]. Nevertheless, we cannot exclude the
contribution of older infections. Indeed, 37.1% of HIVpositive MSM in Portugal presented to care with CD4
count < 350/mm3 and, and 39.0% either had detectable
or unknown viral load [27].
Persistent UAI with occasional partners was associated with HIV seroconversion, as extensively described
[28]. Our study adds that being newly diagnosed with
www.eurosurveillance.org

Table 3a
Predictors of HIV incidence, cohort of men who have sex with men, Lisbon, Portugal, 2011–2014 (n=804)
HIV
cases

PY

HIV
incidence

IRR (95% CI)

166.74

0.6

p value

aIRR a (95%CI)

p value

1

1
0.266

Mean number of tests per year during follow-up
Less than 2

1

2

5

367.90

1.4

2.27 (0.26–19.39)

0.455

3.40
(0.40–29.33)

3

6

215.20

2.8

4.65 (0.56–38.62)

0.155

4.70 (0.51–42.92)

0.170
0.042

4

3

83.49

3.6

5.99 (0.62–57.60)

0.121

10.59
(1.09–103.27)

More than 4

10

60.05

16.7

27.77 (3.56–216.92)

0.002

45.30
(5.62–365.00)

< 0.001

Before 1970

5

109.26

4.6

2.81 (0.76–10.47)

0.123

n.a.

n.a.

1970–1979

4

245.75

1.6

1

1980–1989

12

373.74

3.2

1.97 (0.64–6.12)

0.239

n.a.

n.a.

1990 or after

4

164.63

2.4

1.49 (0.37–5.97)

0.571

n.a.

n.a.

Portugal

18

648.27

2.8

1

Other

7

211.54

3.3

1.19 (0.50–2.85)

0.694

n.a.

n.a.

Less than higher education (≤ 12 years)

11

357.42

3.1

1.17 (0.53–2.58)

0.692

n.a.

n.a.

Higher education (> 12 years)

14

533.74

2.6

1

Homosexual

22

789.81

2.8

1

Bisexual/heterosexual/other

3

100.31

3.0

1.07 (0.32–3.59)

Background characteristics
Birth cohort
n.a.

Country of birth
n.a.

Education (schooling years)
n.a.

Sexual identity
n.a.
0.908

n.a.

n.a.

n.a.

HIV testing
Number of HIV previous tests at cohort entry
0

0

120.98

0.0

n.a.

n.a.

1 to 5

14

476.42

2.9

1

n.a.

More than 5

10

234.47

4.3

1.45 (0.65–3.27)

0.368

n.a.

n.a.

Reasons for HIV test during follow-up
Concerned with exposure to HIV throughout follow-up
Never

2

163.21

1.2

1

At least once

22

716.67

3.1

2.51 (0.59–10.65)

n.a.
0.214

n.a.

n.a.

Partner was diagnosed with HIV/disclosed HIV status throughout follow-up
Persistent No

18

758.15

2.4

1

Changed: Yes to No

2

33.42

6.0

2.52 (0.58–10.86)

0.215

1.91 (0.24–15.01)

1
0.537

Changed: No to Yes

5

38.48

13.0

5.47 (2.03–14.74)

0.001

5.25 (1.60–17.24)

0.006

Persistent Yes

0

12.22

0.0

n.a.

n.a.

n.a.

n.a.

More than 15

21

693.42

3.0

1

15 or less

3

136.57

2.2

0.73 (0.22–2.43)

0.603

n.a.

238.32

2.1

1

Sexual life and partners
Age at first anal intercourse
n.a.
n.a.

Time since the beginning of sexual life with other men
4 years or less

5

1

4 to 8 years

10

185.97

5.4

2.56 (0.88–7.50)

0.086

2.57 (0.77–8.54)

0.123

more than 8 years

9

405.71

2.2

1.06 (0.35–3.16)

0.920

1.09 (0.32–3.70)

0.887

Insertive only

8

213.54

3.7

1

Receptive/both

17

658.75

2.6

0.69 (0.30–1.60)

Role in anal sex
n.a.
0.385

n.a.

n.a.

aIRR: adjusted incidence rate ratio; CI: confidence interval; IRR: incidence rate ratio; n.a.: not applicable; PEP: post-exposure prophylaxis;
PY: person-years; STI: sexually transmitted infection; UAI: unprotected anal intercourse.
a
Adjusted for UAI with a steady partner and UAI with occasional partners during follow-up.
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Table 3b
Predictors of HIV incidence, cohort of men who have sex with men, Lisbon, Portugal, 2011–2014 (n=804)
HIV
cases

PY

HIV
incidence

IRR (95% CI)

p value

aIRR a (95%CI)

p value

Sexual life and partners
Sexual intercourse throughout follow-up with any of the following:
HIV-positive men
Persistent No

11

672.50

1.6

1

1

Changed: Yes to No

5

78.05

6.4

3.92 (1.36–11.27)

0.011

3.79 (1.17–12.24)

0.026

Changed: No to Yes

8

74.57

10.7

6.56 (2.64–16.31)

< 0.001

5.99 (2.28–15.71)

< 0.001

Persistent Yes

0

33.72

0.0

n.a.

Persistent No

10

478.84

2.1

1

Changed: Yes to No

2

152.34

1.3

0.63 (0.14–2.87)

0.549

0.71 (0.15–3.32)

0.660

Changed: No to Yes

3

79.66

3.8

1.80 (0.50–6.55)

0.370

2.23 (0.59–8.42)

0.236

Persistent Yes

8

147.29

5.4

2.60 (1.03–6.59)

0.044

2.12 (0.79–5.66)

0.136

n.a.

Bisexual men
1

Men with different sexual partners
Persistent No

3

113.13

2.7

1

Changed: Yes to No

5

194.75

2.6

0.97 (0.23–4.05)

0.965

n.a.
n.a.

n.a.

Changed: No to Yes

2

85.45

2.3

0.88 (0.15–5.28)

0.891

n.a.

n.a.

Persistent Yes

13

462.90

2.8

1.06 (0.30–3.72)

0.929

n.a.

n.a.

Never

18

779.22

2.3

1

At least once

5

78.92

6.3

2.74 (1.02–7.39)

0.046

2.60 (0.92–7.36)

Persistent No

18

743.54

2.4

1

Changed: Yes to No

4

64.21

6.2

2.57 (0.87–7.60)

0.087

2.22 (0.74–6.71)

Changed: No to Yes

0

11.83

0.0

n.a.

n.a.

n.a.

Persistent Yes

1

38.55

2.6

1.07 (0.14–8.03)

0.946

0.69 (0.09–5.34)

Sex workers (even if not paid)
1
0.072

Women
1
0.156
0.723

Trios/group sex
Persistent No

13

508.19

2.6

1

n.a.

Changed: Yes to No

0

129.60

0.0

n.a.

n.a.

Changed: No to Yes

3

84.82

3.5

1.38 (0.39–4.85)

0.613

n.a.

n.a.

Persistent Yes

7

134.39

5.2

2.04 (0.81–5.10)

0.129

n.a.

n.a.

5

180.52

2.8

1

Steady partner during follow-up
Persistent No

n.a.

Changed: Yes to No

2

192.56

1.0

0.38 (0.07–1.93)

0.241

n.a.

n.a.

Changed: No to Yes

4

145.44

2.8

0.99 (0.27–3.70)

0.992

n.a.

n.a.

Persistent Yes

13

360.75

3.6

1.30 (0.46–3.65)

0.617

n.a.

n.a.

Never

16

777.93

2.1

1

At least once

8

90.14

8.9

4.32 (1.85–10.08)

HIV-positive steady partner during follow-up
1
0.001

3.28 (1.24–8.68)

0.017

Occasional partners during follow-up
Persistent No

2

40.46

4.9

1

Changed: Yes to No

2

146.52

1.4

0.28 (0.04–1.96)

0.198

n.a.

n.a.

Changed: No to Yes

1

46.70

2.1

0.43 (0.04–4.78)

0.495

n.a.

n.a.

18

644.85

2.8

0.56 (0.13–2.43)

0.443

n.a.

n.a.

Persistent Yes

n.a.

Number of occasional sexual partners in the previous 12 months at cohort entry
<  = 1

3

125.50

2.4

1

2 to 9

12

408.48

2.9

1.30 (0.35–4.36)

0.749

n.a.

n.a.
n.a.

>  = 10

6

242.20

2.5

1.03 (0.26–4.14)

0.960

n.a.

n.a.

22

854.61

2.6

1

1

21.84

4.6

1.78 (0.24–13.19)

Having sex for money or drugs during follow-up
Never
At least once

n.a.
0.573

n.a.

n.a.

aIRR: adjusted incidence rate ratio; CI: confidence interval; IRR: incidence rate ratio; n.a.: not applicable; PEP: post-exposure prophylaxis;
PY: person-years; STI: sexually transmitted infection; UAI: unprotected anal intercourse.
a
Adjusted for UAI with a steady partner and UAI with occasional partners during follow-up.
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Table 3C
Predictors of HIV incidence, cohort of men who have sex with men, Lisbon, Portugal, 2011–2014 (n=804)
HIV
cases

PY

HIV
incidence

Persistent No

5

305.85

1.6

1

Changed: Yes to No

4

191.38

2.1

1.28 (0.34–4.76)

Changed: No to Yes

10

150.54

6.6

Persistent Yes

5

194.26

2.6

Persistent No

7

388.18

1.8

1

Changed: Yes to No

0

148.83

0.0

n.a.

Changed: No to Yes

5

115.29

4.3

2.41 (0.76–7.58)

0.134

2.79 (0.87–8.92)

0.084

Persistent Yes

10

162.34

6.2

3.42 (1.30–8.97)

0.013

3.63 (1.38–9.58)

0.009

p value

aIRR a (95%CI)

0.714

1.10 (0.29–4.11)

4.06 (1.39–11.89)

0.010

3.85 (1.26–11.78)

0.018

1.57 (0.46–5.44)

0.473

1.83 (0.53–6.38)

0.340

IRR (95% CI)

p value

UAI during follow-up
UAI with a steady partner
1
0.892

UAI with occasional partners
1
n.a.

Venues used to meet occasional partners at cohort entry
Only sexual venues (saunas, dark rooms, sex clubs)
No

19

681.40

2.8

1

Yes

6

195.90

3.1

1.1 (0.44–2.76)

n.a.
0.841

n.a.

n.a.

Other venues (discos/gay bars, gym and outdoor cruising venues)
No

10

368.51

2.7

1

Yes

15

513.79

2.9

1.08 (0.48–2.40)

No

6

313.65

1.9

1

Yes

19

567.72

3.3

1.75 (0.70–4.38)

n.a.
0.858

n.a.

n.a.

Internet
n.a.
0.232

n.a.

n.a.

STIs and hepatitis
Recent history of syphilis during follow-up
Persistent No

22

858.10

2.6

1

Changed: Yes to No

1

12.16

8.2

3.21 (0.43–23.79)

0.254

3.89 (0.47–31.91)

1
0.206

Changed: No to Yes

2

21.95

9.1

3.55 (0.84–15.12)

0.086

4.71 (1.07–20.71)

0.040

Persistent Yes

0

0.00

-

-

-

Persistent No

24

835.79

2.9

1

n.a.

Changed: Yes to No

0

25.77

0.0

n.a.

Changed: No to Yes

1

30.08

3.3

1.16 (0.16–8.56)

Persistent Yes

0

0.00

n.a.

Recent history of gonorrhoea during follow-up
n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

0.886

Lifetime history of hepatitis C reported at cohort entry
No/does not know

25

874.81

2.9

1

n.a.

Yes

0

2.76

0

n.a.

n.a.

24

862.89

2.8

1

n.a.

1

20.64

4.8

1.74 (0.24–12.88)

Lifetime history of Hepatitis B reported at cohort entry
No/does not know
Yes

0.587

n.a.

0.785

0.92 (0.19–4.38)

n.a.

Drug use before or during intercourse
Use of recreational drugs before or during intercourse during follow-up
Persistent No

9

507.25

1.8

1

Changed: Yes to No

2

91.08

2.2

1.24 (0.27–5.73)

1
0.915

Changed: No to Yes

5

117.90

4.2

2.39 (0.80–7.13)

0.118

1.63 (0.42–6.28)

0.477

Persistent Yes

8

155.99

5.1

2.89 (1.12–7.49)

0.029

1.90 (0.70–5.17)

0.209

PEP at cohort entry
Does not know about

14

437.41

3.2

1

Knows about but never used

10

392.47

2.5

0.80 (0.35–1.79)

0.582

n.a.
n.a.

n.a.

Knows and used

1

21.15

4.7

1.48 (0.19–11.23)

0.706

n.a.

n.a.

aIRR: adjusted incidence rate ratio; CI: confidence interval; IRR: incidence rate ratio; n.a.: not applicable; PEP: post-exposure prophylaxis;
PY: person-years; STI: sexually transmitted infection; UAI: unprotected anal intercourse.
a
Adjusted for UAI with a steady partner and UAI with occasional partners during follow-up.
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Figure
Stratified analysis of the main determinants of HIV incidence by HIV status of steady partner, cohort of men who have sex
with men, Lisbon, Portugal, 2011–2014 (n=804)

IRR
100.00

(95%CI )

IRR: 14.19

IRR: 17.29
IRR: 8.33
IRR: 5.73
IRR: 2.36

10.00

IRR: 3.36
IRR: 2.13

IRR: 2.05

IRR: 3.82

IRR: 1.31
IRR: 0.66

ref

ref

a

1.00

a

a

0.10

0.01

Never had Changed: Changed: Persistent Never had Changed: Changed: Persistent Never had Changed: Changed: Persistent Never had Changed: Changed: Persistent
UAI
Yes to No No to Yes
Yes
UAI
Yes to No No to Yes
Yes
UAI
Yes to No No to Yes
Yes
UAI
Yes to No No to Yes
Yes
HIV - or no steady partner

HIV + steady partner

UAI with steady partner during follow-up

HIV - or no steady partner

HIV + steady partner

UAI with occasional partners during follow-up

IRR: incidence rate ratio; 95% CI: 95% confidence interval; UAI: unprotected anal intercourse; ref: reference category.
a

No seroconversions were observed in the category

syphilis during follow-up was a strong predictor of
HIV incidence, independently of self-reported UAI. An
additional red flag was the observation that MSM who
seroconverted had shorter intervals between follow-up
visits and higher mean number of tests per year, which
highlights the use of testing as a risk management
strategy.
Our findings suggest that, in addition to the pattern
of service use itself, incident circumstances (newlyadopted UAI with a steady partner, newly-disclosed
HIV-positive partner, and newly-diagnosed syphilis)
may be useful markers of the short-term risk of infection. Yet, it is important to note that we cannot assume
that any incident circumstance or change in the information provided between visits represents a sustained
behavioural change but rather indicates varying behavioural options that may influence seroconversion risk.
Other behavioural factors, such as time since the beginning of sexual life, intercourse with bisexual men or sex
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workers and persistently using recreational drugs, may
be regarded as less specific predictors of incident HIV,
even though such effects were probably largely mediated by UAI. The number of sexual partners in the year
before cohort entry was not associated with increased
HIV incidence. These findings highlight that, rather
than extensively characterising the type or number of
partners, targeted inquiries about UAI in this context
seem to be more accurate for predicting HIV risk.
So far, none of the background variables predicted
HIV risk in this cohort of Portuguese MSM. However,
higher HIV incidence was found in MSM born before
1970. Older MSM were previously described at higher
risk of acquiring HIV from a steady partner [8] and may
underestimate vulnerability since they have remained
uninfected up to the present [29]. In contrast with previous studies and national and European surveillance
data [5,30], younger MSM were not clearly identified as
being at higher risk for HIV, but that could be related
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to different patterns of use of the CheckpointLX by
younger generations.
Methodological options and limitations of this study
should be addressed. First, this design option is
unlikely to result in a representative sample of the
source MSM population, which limits the generalisability of our findings. When compared with data from
the 2007 National Health and Sexuality Survey (HSS)
[31], MSM in our sample are younger, more self-identified as homosexual (86.1% vs 35.9% of men reporting
some kind of sexual contact with men in the HSS) and
report more frequently history of HIV testing (84.1% vs
61.0% in HSS). Nevertheless, by setting up a cohort
study in a community-based voluntary counselling
and testing service we expect to reach MSM on average at higher risk of infection than the general MSM
community. Thereby it seems reasonable to admit that
we are focusing our attention on a priority subset of
the population in terms of HIV risk (even if potentially
more aware than those not reached by the service).
Additionally, since CheckpointLX promotion strategies
remained similar during follow-up, we do not expect
that the extent of selection bias will change substantially over time, which is particularly important for estimating secular trends of infection and behaviours in
the source population [32-34]. Finally, the fact that the
recruitment site is a service which aims to anticipate
diagnosis and to provide evidence-based and adapted
information may itself modify the risk of acquiring HIV
and the consequent incidence estimates. However, we
expect that newly-recruited clients reflect the overall
incidence of infection in the community.
Another important issue is participation bias: the fact
that around 30% of eligible MSM chose not to enter the
cohort implies that informative data may be missing
on a harder-to-reach subset of the target population.
However, the frequency of prior testing was similar between groups, suggesting that both may have
similar perceived risk of acquiring HIV [35]. Moreover,
the observed attrition means that information about
possible seroconversions is missing in half of participants, which is a clear limitation. Follow-ups depend
on the frequency of service uptake, which can itself
be influenced by perceived risk of infection. Efforts
have been made to minimise dropout rates, including
active reminders of follow-up visits by peer counsellors. However, we still found differences in mean age
between MSM who appeared for follow-up and those
who did not, although the absolute difference was
small. No differences were found in the frequency
of behaviours associated with higher probability of
seroconversion. This leads us to hypothesise that our
incidence rate might not be substantially affected by
losses to follow-up.
Self-reported information is always subject to limitations in validity and reliability. However, we are
confident that a relevant strength comes from the
involvement of community peer counsellors, since this
www.eurosurveillance.org

strategy increases participation and improves validity
and completeness of information as well as disclosure
of risk, as supported by previous research [34,36].
Despite the high incidence observed, the absolute
number of infections is still low, resulting in suboptimal statistical power for some comparisons. In the
future, with larger sample size and longer follow-up
periods, we expect increased precision of estimates.
Nevertheless, these first estimates are important for
two main reasons: i) they draw a first picture of HIV
incidence and its drivers in Portuguese MSM about
whom little was known; ii) they add evidence on the
role of changes in individual circumstances in newly
acquiring HIV to the existing body of prospective evidence from a variety of settings.
In conclusion, we found high HIV incidence in this cohort
of Portuguese MSM likely to be driven by short-term
contextual and behavioural changes, namely newlyadopted UAI with a steady partner, newly-disclosed
HIV-positive partner and newly-diagnosed syphilis.
History of serodiscordant steady relationships and persistently reporting UAI with occasional partners also
played a major role in predicting HIV seroconversion.
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