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Editorials

European men who have sex with men still at risk of 
HIV infection despite three decades of prevention efforts

K Haar (karin.haar@ecdc.europa.eu)1, A J Amato-Gauci1
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More than 30 years have passed since the first descrip-
tion of Pneumocystis pneumonia in homosexual men in 
Los Angeles in 1981 [1], as one manifestation of a sup-
posedly 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 over-
view of the HIV/AIDS epidemic and to define the most 
affected population groups. In Europe, EuroHIV coordi-
nated the surveillance of AIDS and later also HIV infec-
tion 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 surveil-
lance in Europe and published an annual analysis of 
the data [3].

Men who have sex with men (MSM) have been identi-
fied 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 tar-
geted prevention programmes since the early years of 
the epidemic [4,5]. This can be explained by various 
factors. In this special issue of Eurosurveillance, pub-
lished in two parts, articles from different European 
countries highlight a variety of factors and demon-
strate 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 signifi-
cant 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 anal-
ysis 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 

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 ser-
vices 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 con-
centrating this type of testing in locations highly fre-
quented 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 engag-
ing in high-risk practises and that seroadaptive strat-
egies became common in the antiretroviral treatment 
(ART) era [10]. Seroadaptive practises are risk-reduc-
tion 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 HIV-
negative partner represents the insertive part in anal 
intercourse [10]. Within the Lisbon cohort, partici-
pants enrolled in an open cohort of HIV-negative MSM 
enrolled after testing at a community-based volun-
tary HIV counselling and testing centre in Lisbon. The 
authors followed 804 MSM for a total of 893 person-
years and found that newly adopted UAI with a regu-
lar partner as well as persistent UAI with occasional 
partners and new syphilis infections were significantly 
associated with increased HIV seroconversion [11].
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Presence of a STIs increases the risk of HIV transmis-
sion 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 worsen-
ing 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 dedi-
cated 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, hepati-
tis 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 test-
ing (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 speci-
mens for possible urethral, oral and rectal gonorrhoea 
and chlamydia infections. Again, infections with high-
risk 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 recom-
mended. 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 preven-
tion efforts, are a cause for concern. We see the need 
for renewed efforts and investment in evidence-based 

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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Surveillance and outbreak reports

An overview of the HIV epidemic among men who have 
sex with men in the United Kingdom, 1999–2013

S Desai (sarika.desai@phe.gov.uk)1, S Croxford1, A E Brown1, H Mitchell1, G Hughes1, V Delpech1
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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 sur-
veillance 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 presenta-
tion; 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.

Introduction
In the United Kingdom (UK), as in many other west-
ern countries with concentrated HIV epidemics, sex 
between men is the most important mode of HIV trans-
mission [1]. National HIV/AIDS surveillance was estab-
lished and coordinated at Public Health England (PHE) 
(formerly the Health Protection Agency) at the begin-
ning 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 diag-
nosis. 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 

period was also marked by a rapid increase in deaths 
until the availability of effective treatment in the mid-
1990s, which resulted in a marked decline in mortality 
reports.

Trends in new diagnoses must be interpreted in the 
context of HIV testing patterns. In the UK, HIV test-
ing 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 reten-
tion rates and a near-normal life expectancy among 
persons diagnosed early [3]. We review 15-year epi-
demiological trends in HIV diagnoses and testing pat-
terns 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
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.
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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 loss-
to-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 cli-
nicians. 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 pre-
sent observed data for all sub-analyses of new diagno-
ses among men.

Over the past 15 years, completion rates for ethnic-
ity, 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 coun-
try 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 incor-
porating information on age, ethnicity, year of arrival in 
the UK, and CD4 count at diagnosis was used to ascer-
tain 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 activ-
ity 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 

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 antibod-
ies. A late HIV diagnosis was defined as having a CD4 
count <350 cells/µL within 91 days of diagnosis. One-
year 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. Non-
parametric analysis was conducted to examine trends 
in median CD4 count at diagnosis.

Univariate analysis was performed to explore associa-
tions between demographic attributes and late diag-
nosis. 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 sig-
nificant (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, rep-
resenting 61% of all MSM diagnosed since the begin-
ning 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 test-
ing 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 four-
fold among younger men (15–24 years, from 131 to 462, 
p<0.001) and almost threefold among men aged ≥50 
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years (from 115 to 308, p<0.001). Nevertheless, collec-
tively, 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 coun-
tries rose from 12% (90/743) of all diagnoses in 1999 
to 20% (520/2,593) in 2013 (Figure 2). Over half of all 

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 sig-
nificant increase was observed among all age groups 
except the youngest men and the incline was steep-
est among men aged ≥50 years (Figure 3). Throughout 

Figure 1
Numbers of new HIV diagnoses and HIV tests (England only), men who have sex with men, United Kingdom, 1999–2013

a Data adjusted for missing risk
b Number of HIV tests in England
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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 annu-
ally 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 diagno-
ses 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 esti-
mated 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.

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 diag-
noses 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 

Figure 2
Number of new HIV diagnoses by region of birth, men who have sex with men, United Kingdom, 1999–2013

MSM: men who have sex with men; UK: United Kingdom.
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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 diag-
nosed (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 sus-
tained HIV transmission as well as increased HIV test-
ing. 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 

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 coun-
tries, 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 diag-
noses observed between 2003 and 2008 in Europe 
[13]. While an increase among younger men has been 
reported in other countries, the pattern in new diagno-
ses 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 

Figure 3
Median CD4 count at diagnosis by age group, men who have sex with men, United Kingdom, 1999–2013
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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

MSM: men who have sex with men.
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Figure 5
Late HIV diagnosis and one-year mortality, United Kingdom, 1999–2013
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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 diag-
nosed late, at the threshold at which treatment is rec-
ommended. 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 
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 addi-
tion, late diagnosis of HIV infection has been selected 
as a key indicator of Public Health Outcome Framework 
in England since 2010 [21]. Despite these recommen-
dations, there is little evidence to date of local initia-
tives 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 mod-
elling 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.

Table 1
Multivariable analyses for late HIV diagnosis among men who have sex with men, United Kingdom, 2013 (n=2,602)

Variable Na (%) (n=2,602)
Number 

diagnosed late 
(%)b (n=802)

Late HIV diagnosis
Unadjusted OR 

(95% CI)
Adjusted OR (95% 

CI) p value

Residence
Elsewhere, UK 1,231 (47) 457 (37) 1 1

<0.001
London 1,371 (53) 345 (25) 0.6 (0.5–0.7) 0.6 (0.5–0.7)

Age group

15–24 years 407 (16) 98 (24) 1 1

<0.001
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 279 (11) 140 (50) 3.2 (2.3–4.5) 3.2 (2.3–4.4))

Ethnicityc

White 2,035 (81) 631 (31) 1 n.a.

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.

UK-born
No 924 (40) 245 (27) 1 n.s.

0.102
Yes 1,372 (60) 481 (35) 1.5 (1.3–1.8) n.s.

UK-acquired infection
No 376 (18) 105 (28) 1 n.a.

n.a.
Yes 1,689 (82) 533 (32) 1.2 (0.9–1.5) 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  Only includes men with CD4 count information.
b  Late diagnosis defined as a CD4 count <350 cells/µL within 91 days of HIV diagnosis.
e  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. 
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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, respec-
tively. The ethnic composition of the epidemic has 
also expanded with greater numbers of men originat-
ing from Asia and central and eastern Europe; in 2013 
more than one third of men diagnosed with HIV infec-
tion were born abroad. A similar diversity is apparent 
among men diagnosed late, where a substantial num-
ber 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 iso-
lation. It is therefore vital that prevention programmes 
provide culturally and linguistically appropriate ser-
vices 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 

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 dif-
ferences 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 avail-
able for UK for the entire period and before 2009, test-
ing data for England were not available by age group. 
We are therefore unable to fully investigate whether 

Table 2
Multivariable analyses for one-year mortality among men who have sex with men, United Kingdom, 2013 (n=2,195)

Variable
Number dying 

within a year of 
diagnosis (n=27)

One-year 
mortalitya(%)

Late HIV diagnosis
Unadjusted OR 

(95% CI)
Adjusted OR (95% 

CI) p value

Residence
Elsewhere, UK 19 1.2 1 n.s.

0.652
London 8 0.6 0.4 (0.2–1.0) n.s.

Age group

15–24 years  1 0.2 1 n.a.

< 0.001
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)

Ethnicityc

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.

UK-born
No 3 0.3 1 n.s.

0.239
Yes 19 1.2 4.2 (1.2–14.3) n.s.

UK-acquired infection
No 1 0.2 1 n.a.

n.a.
Yes 15 0.8 3.5 (0.5–26.3) n.a.

Late diagnosis
No 2 0.1 1 1

0.003
Yes 15 1.8 17.1 (3.9–74.9) 9.9 (2.2–44.1)

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

a  One-year mortality defined as all-cause mortality within twelve months of a HIV diagnosis among newly diagnosed men in a given year. 
b  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.
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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 con-
tinued 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 strate-
gies that are sensitive to a diversifying population 
require strengthening to reduce HIV transmission and 
late diagnosis.
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HIV seroadaptive behaviours may have contributed 
to greater sexually transmitted infection (STI) trans-
mission in HIV-positive men who have sex with men 
(MSM) and to the global increase in STIs. Using mul-
tiple national surveillance data sources and popu-
lation survey data, we estimated the risk of STIs in 
HIV-positive MSM and assessed whether transmis-
sion in HIV-positive MSM has contributed to recent 
STI epidemics in England. Since 2009, an increasing 
proportion of STIs has been diagnosed in HIV-positive 
MSM, and currently, the population rate of acute bac-
terial STIs is up to four times that of HIV-negative or 
undiagnosed MSM. Almost one in five of all diagnosed 
HIV-positive MSM in England had an acute STI diag-
nosed in 2013. From 2009 to 2013, the odds of being 
diagnosed with syphilis increased from 2.71 (95% con-
fidence interval (CI) 2.41–3.05, p<0.001) to 4.05 (95% 
CI 3.70-4.45, p<0.001) in HIV-positive relative to HIV-
negative/undiagnosed MSM. Similar trends were seen 
for gonorrhoea and chlamydia. Bacterial STI re-infec-
tion rates were considerably higher in HIV-positive 
MSM over a five-year follow-up period, indicative of 
rapid transmission in more dense sexual networks. 
These findings strongly suggest that the sexual health 
of HIV-positive MSM in England is worsening, which 
merits augmented public health interventions and 
continued monitoring.

Introduction
The United Kingdom (UK) has seen a steady increase 
in diagnoses of sexually transmitted infections (STIs) 
in the last decade, in particular, in men who have sex 
with men (MSM). From 2012 to 2013, gonorrhoea and 
syphilis diagnoses in MSM increased by 26% and 
12% respectively [1]. The emergence of resistance and 
reduced sensitivity to frontline treatments of gonor-
rhoea is of global concern and may have contributed to 
high levels of gonorrhoea transmission in MSM [2-4]. 
Additionally, outbreaks of less common STIs such as 
Lymphogranuloma venereum (LGV) [5], together with 

shigellosis (which can be sexually transmissible) [6] in 
this population are of particular concern.

There is increasing evidence that HIV-positive MSM in 
the UK are disproportionately affected by STIs. Recent 
data demonstrated that of MSM diagnosed with syphi-
lis, 35% were HIV positive [7]. HIV-positive MSM have 
also been found to account for more than 80% of LGV 
cases [5]. In part, these observations may reflect sero-
adaptive behaviours in HIV-positive MSM [8], in which 
different sexual practices such as unprotected (i.e. con-
domless) anal intercourse are adopted according to the 
reported HIV status of both partners in order to reduce 
the risk of transmitting or acquiring HIV. Seroadaptive 
behaviours vary considerably and include serosorting 
(limiting sexual partners to those with the same HIV 
status as themselves), strategic positioning (adopting 
a specific sexual position according to the HIV status 
of one’s partner), withdrawal before ejaculation, and 
negotiating around viral load [9]. However, seroadap-
tive behaviours may come at a cost of increased trans-
mission of STIs [10-12].

The UK has a growing population of HIV-positive 
MSM [13] and recent studies suggest that they may 
be increasingly adopting seroadaptive behaviours 
[8,14]. In this study we used multiple surveillance data 
sources and population survey data to estimate the 
risk of STIs in HIV-positive MSM and assessed whether 
transmission in HIV-positive MSM has contributed to 
recent STI epidemics in England.

Methods

Sources of data
Descriptive and comparative data analyses of the 
incidence of STIs were undertaken using data from 
GUMCADv2 (Genitourinary Medicine Clinic Activity 
Dataset) [15]. The Survey of Prevalent HIV Infections 
Diagnosed (SOPHID) [16], the third National Survey 
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of Sexual Attitudes and Lifestyles (Natsal-3) [17] and 
census data from the Office for National Statistics 
(ONS) [18] were employed to estimate denominator 
populations.

GUMCADv2 is a mandatory electronic pseudo-
anonymised (i.e. contains the sex, age and hospital/
clinic number of each patient but no patient identifi-
able information such as name, date of birth or post-
code of residence is included) [19] patient-level dataset 
submitted to Public Health England (PHE) by all genito-
urinary medicine (GUM) clinics in England. The dataset 
contains information on all STI diagnoses and services 
provided for each patient as well as information on 
patient demographic such as sexual orientation, age, 
sex, ethnicity, area of residence and country of birth 
[19]. A unique patient identifier is assigned to each 
patient attending a given GUM clinic, allowing subse-
quent visits by the same patient to the same clinic to 
be identified.

SOPHID is a cross-sectional survey of all persons with 
diagnosed HIV infection who attend for HIV care at an 
NHS site in England, Wales and Northern Ireland. Age, 
sex, probable route of HIV infection, ethnicity, antiret-
roviral therapy (ART) status, CD4 cell count, region of 
residence and region of care provider are measured for 
each calendar year.

Natsal-3 is a nationally representative survey con-
ducted between 2010 and 2012 on 15,162 individuals 
and provides information on key sexual behaviours, 
risk factors and also includes biological sampling and 
testing.

ONS is the national statistical institute for the UK and 
is responsible for collecting and publishing statistics 
related to the economy, population and society at 
national, regional and local levels.

Study population
MSM were defined as men who reported a homosexual 
or bisexual orientation at least once over the study 
period. MSM were defined as diagnosed HIV positive 
(hereafter referred to as ‘HIV-positive’ MSM) if they 
were diagnosed with HIV at least six weeks before their 
STI diagnosis, as newly diagnosed with HIV if they were 
diagnosed within six weeks of their STI diagnosis, and 
as HIV-negative/undiagnosed if there was no evidence 
of an HIV diagnosis in their GUMCADv2 record. For the 
analysis of acute STIs, STI population rates and associ-
ation between STI outcomes and HIV status, MSM with 
new HIV diagnoses were grouped with those of nega-
tive or unknown status and referred to collectively as 
‘HIV-negative/undiagnosed’, as the newly diagnosed 
men were assumed to be undiagnosed at the time of 
their STI exposure.

Data analysis

Acute sexually transmitted infections in known 
HIV-positive men who have sex with men
Episodes of acute STI diagnoses including gonorrhoea 
(acute and complicated), syphilis (primary, second-
ary and early latent), chlamydia, genital warts (first 
episode) and genital herpes (first episode) and HIV 
status in MSM were identified using Sexual Health 
and HIV Activity Property Type (SHHAPT) codes from 
GUMCADv2 for the years 2008 to 2013. Acute gonor-
rhoea includes all new cases of uncomplicated gon-
orrhoea of the lower genitourinary tract, anorectum, 
mouth, throat and adult conjunctivitis; complicated 
gonorrhoea includes all upper genitourinary tract com-
plications (such as pelvic inflammatory disease and 
epididymitis) and systemic complications [20]. The 
proportion of STI diagnoses which were in HIV-positive 
MSM was calculated for each STI by year.

Sexually transmitted infection population 
rates in HIV-negative/undiagnosed and 
HIV-positive men who have sex with men
The rates of acute bacterial (gonorrhoea, chlamydia 
and syphilis) and acute viral STIs (first episode of 
genital warts and first episode of genital herpes) in 
HIV-positive and HIV negative/undiagnosed MSM were 
compared from 2009 to 2013. The numerators were 
individual HIV-positive and negative/undiagnosed 
MSM presenting at GUM clinics each year using data 
from GUMCADv2. The denominator for HIV-positive 
MSM was identified from SOPHID. The proportion of 
men aged 15 to 74 years who are MSM was estimated 
using data from Natsal-3. An estimated 2.6% of men in 
the UK had at least one male sexual partner in the past 
five years across all age groups of men [21]. This was 
applied to the mid-year population estimates from the 
ONS for the number of men aged 15 to 74 years for each 
year [22,23], and the estimated number of HIV-positive 
MSM was subtracted from this to calculate the denomi-
nator for HIV-negative/undiagnosed MSM. The results 
of a sensitivity analysis (data not shown) showed a 
small effect when using the upper and lower limits of 
the confidence interval (2.1% and 3% respectively) of 
the estimation of men in the UK having at least one 
male sexual partner in the past five years across all 
ages of men. For the most recent year of analysis, the 
range for bacterial STIs in HIV-negative MSM was 33 
per 1,000 to 48 per 1,000.

Associations between sexually transmitted 
infection outcomes and HIV status
Univariate and multivariate logistic regression models 
were prepared for the MSM population attending GUM 
clinics in England for each individual MSM diagnosed 
with an acute bacterial STI (gonorrhoea, chlamydia 
and syphilis) for each year from 2009 to 2013 inclu-
sive. Explanatory variables included all demographic 
variables from GUMCADv2 (age, ethnicity, continent 
of birth, and area of residence), diagnosed HIV status, 
and number of tests in the previous 12-month period 
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for each respective bacterial STI; all were included in 
the final multivariate model.

Gonorrhoea and chlamydia re-
infection rates by HIV status
The probability of patients who became re-infected 
with the most common bacterial STIs (gonorrhoea 
and chlamydia) within one year was estimated by the 
Kaplan-Meier method. Patients became at-risk from 42 
days after the time of first attendance with gonorrhoea 
and chlamydia [24] and were censored at the end of the 
study period (31 December 2013). Data for calculating 
re-infection rates was obtained from GUMCADv2.

All statistical analyses were undertaken using Stata 
version 12 (StataCorp, College Station, Texas, US). 
P values < 0.05 were considered to be statistically 
significant.

Results
During the study period, the number of MSM attend-
ing GUM clinics recorded in GUMCADv2 increased from 
78,226 in 2009 to 117,410 in 2013. The total number of 
MSM attendances increased from 241,676 to 316,250. 
The number of MSM in England estimated using 
Natsal-3 and ONS was 501,895 in 2009, increasing to 
516,416 in 2013.

Acute sexually transmitted infections in known HIV-
positive men who have sex with men
The proportion of acute STI diagnoses in MSM that 
were in HIV-positive MSM is shown in Figure 1. Overall, 
from 2009 to 2013, this proportion increased for all 
acute STIs: from 25% to 40% for syphilis, 16% to 25% 
for chlamydia, 15% to 24% for gonorrhoea, 19% to 21% 
for genital herpes and 7% to 10% for genital warts.

Sexually transmitted infection population 
rates in HIV-negative/undiagnosed and 
HIV-positive men who have sex with men
The rate of acute bacterial STIs in HIV-positive MSM 
nearly trebled (64 per 1,000 to 161 per 1,000), and 
increased from 3.2 times higher than the rate in HIV-
negative/undiagnosed MSM in 2009 to 4.2 times higher 
in 2013 (Figure 2). For HIV-negative/undiagnosed MSM, 
the rate of acute bacterial STIs also increased to a 
lesser degree (19 per 1,000 to 38 per 1,000). The rate of 
acute viral STIs in HIV-positive MSM was approximately 
twice that observed in HIV-negative/undiagnosed MSM 
and remained fairly stable over the five year period (15 
to 18 per 1,000 in HIV-positive and 8 to 9 per 1,000 in 
negative/undiagnosed MSM). This indicates that the 
rate of acute STIs in HIV-positive MSM was close to one 
in five (179 per 1,000).

Figure 1
Proportion of acute sexually transmitted infection diagnoses in men who have sex with men which were in HIV-positive 
men who have sex with men, England, 2009–2013
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Associations between sexually transmitted 
infection outcomes and HIV status
Table 1 shows the final multivariate logistic regres-
sion models for gonorrhoea, chlamydia and syphilis 
adjusted for all explanatory variables. Data are pre-
sented for the most recent available year only. Table 2 
shows the change in the adjusted odds ratio over time 
by HIV status. When compared with HIV-negative/undi-
agnosed MSM, the adjusted odds ratio (aOR) of being 
diagnosed with gonorrhoea, chlamydia and syphilis 
was significantly higher in HIV-positive MSM in all 
years analysed and increased over time (p<0.001).

Gonorrhoea and chlamydia re-
infection rates by HIV status
The estimated probability of gonorrhoea and chlamydia 
re-infection is shown in Figure 3. A total of 34,090 and 
31,206 MSM diagnosed with gonorrhoea and chla-
mydia respectively were included. The probability 
of repeat infection with gonorrhoea was estimated 
at 36.6% in HIV-positive, 33.2% in newly diagnosed 
and 22.7% in HIV-negative/undiagnosed MSM at the 
end of the 5 year follow-up period. For chlamydia, the 

estimated probability of repeat infection was 31.6% in 
HIV-positive, 23.7% in newly diagnosed and 17.3% in 
HIV-negative/undiagnosed MSM over the same period.

Discussion
For the first time, we have estimated the relative con-
tribution of HIV-positive MSM to STI transmission over 
time in England. Since 2009, an increasing proportion 
of STIs has been diagnosed in HIV-positive MSM, and 
currently, the population rate of acute bacterial STIs is 
up to four times that of HIV-negative or undiagnosed 
MSM. We estimate that almost one in five of all diag-
nosed HIV-positive MSM in England had an acute STI 
diagnosed in 2013. The odds of being diagnosed with 
gonorrhoea, syphilis and chlamydia were significantly 
higher in HIV-positive relative to HIV-negative/undi-
agnosed MSM and increased over time. Re-infection 
rates of bacterial STIs were also considerably higher 
in HIV-positive MSM over a five-year follow-up period, 
indicative of rapid transmission in more dense sexual 
networks.

Figure 2
Rates of acute bacterial and acute viral sexually transmitted infections in HIV-positive and negative/undiagnosed men who 
have sex with men per 1,000 men who have sex with men, England, 2009–2013

MSM: men who have sex with men; STI: sexually transmitted infection.

Bacterial STIs: gonorrhoea, chlamydia and syphilis
Viral STIs: first episode of genital warts and first episode of genital herpes
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These findings strongly suggest that the sexual 
health of HIV-positive MSM in England is worsening. 
They are consistent with data from a cross-sectional 
survey of men in commercial gay venues in London, 
Brighton, Manchester, Glasgow and Edinburgh which 
demonstrated that numbers of STIs diagnosed in the 
previous 12 months were higher in MSM known to be 
HIV-infected compared with uninfected men (aOR 7.2, 
95% CI 4.63–11.17) [25], and similar studies in Europe 
[26,27]. A study of LGV re-infection in the UK also found 
that, at baseline, repeaters were more likely to be HIV-
positive compared with non-repeaters [28].

It seems probable that these changes in STI transmis-
sion patterns in HIV-positive MSM reflect increasing 
adoption of HIV seroadaptive behaviours and their 
impact on sexual network structures. HIV-positive 
MSM reporting seroadaptive behaviours are at higher 
risk of STIs compared with HIV-negative MSM [10-12]. 
One study reported that HIV-positive MSM practising 
seroadaptive behaviours had a threefold increased risk 
of bacterial STIs, with almost a third of HIV-positive 
MSM reporting an STI in the past year, compared with 
9% of HIV-negative MSM [11]. However, despite the con-
siderable changes in STI transmission patterns in HIV-
positive MSM seen in our study, the degree to which 
transmission in HIV-positive MSM engaging in seroa-
daptive behaviours is fuelling current STI epidemics in 
England is unclear. The recent emergence of relatively 
rare infections such as LGV and S. flexneri in the UK 
has been strongly and predominantly associated with 
transmission in HIV-positive MSM [5,6,29]. Likewise for 
syphilis, our study showed that 39.1% of cases in MSM 
in England were known to be HIV-positive, and this is 
consistent with data from the United States, Australia 
and Europe [26,27,30,31]. The duration of infectious-
ness with Shigella, LGV and syphilis may be short as 
these infections are typically symptomatic, so it is 
highly likely that their transmission is being sustained 
in highly active sexual networks of HIV-positive MSM 
engaging in seroadaptive behaviours [32]. However, 
fewer than 25% of MSM diagnosed with chlamydia 
and gonorrhoea (and even less with viral STIs) in our 
study were HIV-positive. Therefore, while seroadap-
tive behaviours in HIV-positive MSM may be making 
an important contribution to the transmission of chla-
mydia, gonorrhoea and viral STIs in MSM, they are not 
necessary to sustain infection at endemic levels in the 
wider MSM population.

HIV seroadaptive behaviours will likely have other 
negative or unintended consequences for the sexual 
health of MSM. The presence of an STI may compro-
mise the health of HIV-positive MSM through several 
mechanisms including a reduction in CD4 cell count as 
well as acute increases in HIV viral load, which may 
compromise effective antiretroviral therapy [33-35]. 
In addition, STIs may also increase HIV infectious-
ness by facilitating HIV shedding in the genital tract or 
rectal mucosa [36]. Further, evidence suggests that a 
low viral load may reduce the probability of infecting 
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a sexual partner [37-39], thus, HIV-positive MSM may 
engage in seroadaptive behaviours when they receive 
highly active antiretroviral therapy (HAART) or have 
an undetectable viral load. However, surveys of gay 
commercial venues and gyms in London, Glasgow and 
Edinburgh suggest the proportion of MSM reporting 
unprotected anal intercourse with partners of unknown 
or discordant HIV status has increased, leading to risk 
of HIV as well as other STI transmission [8,14].

A study by Fox et al. showed significant reduction in 
self-reported HIV transmission-risk behaviour in MSM 
recently diagnosed with HIV, with patients reporting 
greater condom use and fewer sexual partners [40]. 

However, these may have limited impact on STI inci-
dence due to the various routes of transmission of STIs 
(such as oral, digital and use of sex toys). Furthermore, 
in MSM recently diagnosed with HIV, those report-
ing continued transmission-risk behaviour were more 
likely to have another STI [40]. Thus, health promo-
tion activities should also consider the broader con-
text around sexual risk-taking in MSM, especially in 
those diagnosed with HIV. The recent Public Health 
England framework for promoting the health and well 
being of MSM highlighted the interaction of mental 
health, alcohol and drug use, and sexual risk behav-
iour [41]. There is increasing concern on the interaction 
between drug use and STIs, especially in HIV-positive 

Figure 3
Estimated probability of repeat gonococcal infection (A) and of repeat chlamydial infection (B) in men who have sex with 
men attending genitourinary medicine clinics by HIV co-infection, England, 2009–2013
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MSM, and that in developing appropriate interventions 
and services, the specific needs of HIV-positive MSM 
should be considered [29]. Furthermore, the high inci-
dence of asymptomatic STIs, especially in extra-genital 
sites [42,43] emphasises the need to promote regular 
screening for STIs in HIV-positive individuals [44,45]. 
Nonetheless, surveys of healthcare providers in the US 
have reported significant barriers, especially in screen-
ing for gonorrhoea and chlamydia, which include time 
constraints, difficulty obtaining a sexual history, lan-
guage and cultural barriers, and patient confidentiality 
concerns [46].

There are several limitations of this study. There may 
be a degree of ascertainment bias in the assessment 
of HIV status in MSM in patients with a longer his-
tory in GUMCADv2. However, sensitivity analysis (data 
not shown) was performed by identifying HIV-positive 
MSM from a retrospective review of a single year of 
GUMCADv2 data, and there was only a minimal impact 
on the results. The probability of repeat infection 
may also have been underestimated as, in this analy-
sis, repeat diagnosis was used as a proxy measure 
for repeat infection. Some patients will have become 
re-infected but will remain undiagnosed, as only 
patients who returned to the same clinic for testing 
were assessed in the analysis. This is a limitation of 
GUMCADv2, as it allows only longitudinal patient data 
within a particular clinic or service and attendances by 
the same patient at different clinics cannot be moni-
tored [19]. However, the data quality and completeness 
of GUMCADv2 is extremely high with 100% submis-
sions from GUM clinics [19]. HIV-positive MSM engaged 
in care are also more likely to return regularly for STI 
screening during clinic visits and this may have con-
tributed to the proportion and rates of STIs observed. 
Diagnosis of STIs (including HIV) is dependent on 
screening practices and frequency of screening. It is 
therefore not a true measure of incidence of infection 
but provides a good proxy for infection. A further limi-
tation is the estimation of the true size of the MSM pop-
ulation in the UK. However, the methodology employed 
in Natsal-3 is among the most robust to estimate the 
size of this population. Furthermore, between Natsal-2 
and Natsal-3, there was no significant increase in the 
proportion of men reporting same sex partners in the 
past 5 years [21]. Thus, the results of this longitudinal 
data analysis provide valuable insights into the com-
plexity and evolution of STI epidemics in England.

The presence of an increasing proportion and rates of 
acute STIs in HIV-positive MSM, a population which 
also has higher rates of repeat infection and reports 
higher risk sexual behaviour, presents an increased 
risk for the sexual health of all MSM. This therefore 
merits public health action through improved monitor-
ing and intervention. Currently, the collection of behav-
ioural data is being piloted alongside that of clinical 
and socio-demographic data and this will allow fur-
ther insights into the impact of seroadaptive practices 
to be explored in the future. Improved public health 

interventions with a holistic approach focussing on 
promoting condom use, reducing high risk behaviour 
and increasing the frequency of STI testing in MSM 
should be a priority.

Conflict of interest
None declared.

Authors’ contributions
Gwenda Hughes and Anthony Nardone devised the study, 
advised on data analysis and participated in interpreting the 
data. Ramona Malek, Holly Mitchell and Martina Furegato 
carried out statistical analysis, participated in data analysis 
and intepreting the data. Ian Simms and Hamish Mohammed 
participated in interpreting the data. Ramona Malek pre-
pared the first draft of the manuscript. All authors contrib-
uted to the final manuscript.

References
1. Health Protection Report: weekly report. Sexually Transmitted 

Infections and Chlamydia screening in England, 2014; 8(24), 
Public Health England. Available from: https://www.gov.uk/
government/uploads/system/uploads/attachment_data/
file/326935/hpr2414.pdf

2. Ison CA, Town K, Obi C, Chisholm S, Hughes G, Livermore DM, 
et al.; GRASP collaborative group. Decreased susceptibility 
to cephalosporins in gonococci: data from the Gonococcal 
Resistance to Antimicrobials Surveillance Programme 
(GRASP) in England and Wales, 2007-2011. Lancet Infect 
Dis. 2013;13(9):762-8. http://dx.doi.org/10.1016/S1473-
3099(13)70143-9 PMID:23764300

3. Cole MJ, Spiteri G, Chisholm SA, Hoffmann S, Ison CA, Unemo 
M, et al. Emerging cephalosporin and multidrug-resistant 
gonorrhoea in Europe. Euro Surveill. 2014;19(45):20955. 
http://dx.doi.org/10.2807/1560-7917.ES2014.19.45.20955. 
Available from: http://www.eurosurveillance.org/ViewArticle.
aspx?ArticleId=20955 PMID:25411689

4. Centers for Disease Control and Prevention (CDC). 
Cephalosporin susceptibility among Neisseria gonorrhoeae 
isolates--United States, 2000-2010. MMWR Morb Mortal Wkly 
Rep. 2011;60(26):873-7. PMID:21734634

5. Hughes G, Alexander S, Simms I, Conti S, Ward H, Powers 
C, et al.; LGV Incident Group. Lymphogranuloma venereum 
diagnoses among men who have sex with men in the U.K.: 
interpreting a cross-sectional study using an epidemic 
phase-specific framework. Sex Transm Infect. 2013;89(7):542-
7. http://dx.doi.org/10.1136/sextrans-2013-051051 
PMID:23851189

6. Borg ML, Modi A, Tostmann A, Gobin M, Cartwright J, Quigley 
C, et al. Ongoing outbreak of Shigella flexneri serotype 
3a in men who have sex with men in England and Wales, 
data from 2009-2011. Euro Surveill. 2012;17(13):20137. 
Available from: http://www.eurosurveillance.org/ViewArticle.
aspx?ArticleId=20137 PMID:22490381

7. Sexually transmitted infections in men who have sex with men 
in the UK: 2011 report. Health Protection Agency. November 
2011.

8. Lattimore S, Thornton A, Delpech V, Elford J. Changing patterns 
of sexual risk behavior among London gay men: 1998-2008. 
Sex Transm Dis. 2011;38(3):221-9. http://dx.doi.org/10.1097/
OLQ.0b013e3181f2ebe1 PMID:20921930

9. Kennedy CE, Bernard LJ, Muessig KE, Konda KA, Akl EA, Lo Y-R 
et al. Serosorting and HIV/STI infection among HIV-negative 
MSM and transgender people: a systematic review and 
meta-analysis to inform WHO guidelines. Journal of Sexually 
Transmitted Diseases. Volume 2013: Article ID 583627, 8 
pages.

10. Marcus U, Schmidt AJ, Hamouda O. HIV serosorting among 
HIV-positive men who have sex with men is associated 
with increased self-reported incidence of bacterial sexually 
transmissible infections. Sex Health. 2011;8(2):184-93. http://
dx.doi.org/10.1071/SH10053 PMID:21592432

11. Mayer KH, O’Cleirigh C, Skeer M, Covahey C, Leidolf E, 
Vanderwarker R, et al. Which HIV-infected men who have 
sex with men in care are engaging in risky sex and acquiring 



23www.eurosurveillance.org

sexually transmitted infections: findings from a Boston 
community health centre. Sex Transm Infect. 2010;86(1):66-70. 
http://dx.doi.org/10.1136/sti.2009.036608 PMID:19720603

12. Golden MR, Stekler J, Hughes JP, Wood RW. HIV serosorting 
in men who have sex with men: is it safe? J Acquir Immune 
Defic Syndr. 2008;49(2):212-8. http://dx.doi.org/10.1097/
QAI.0b013e31818455e8 PMID:18769346

13. Public Health England. National HIV Surveillance data tables. 
No.1:2013 HIV & AIDS New Diagnosis and Deaths database. The 
Survey of Prevalent Infections Diagnosed (SOPHID). Updated 6 
October 2014. [Accessed 21 Jan 2015]. Available from: https://
www.gov.uk/government/statistics/hiv-data-tables

14. Wallace LA, Li J, McDaid LM. HIV prevalence and undiagnosed 
infection among a community sample of gay and bisexual men 
in Scotland, 2005-2011: implications for HIV testing policy 
and prevention. PLoS ONE. 2014;9(3):e90805. Available 
from: http://dx.doi.org/10.1371/journal.pone.0090805 
PMID:24621479

15. Health Protection Agency. GUMCADv2 Guidance to Clinic 
Staff. 2013:1-36. Available from: https://www.gov.uk/
genitourinary-medicine-clinic-activity-dataset-gumcadv2

16. Public Health England. SOPHID metadata, 2nd version. 
20 Sep 2013. Available from: https://www.gov.uk/
hiv-surveillance-systems

17. Erens B, Phelps A, Clifton S, Mercer C, Tanton C, Hussey D, 
et al. Methodology of the third British National Survey of 
Sexual Attitudes and Lifestyles (Natsal-3). Sex Transm Infect. 
2014;90(2):84-9.

18. Office for National Statistics. United Kingdom. [Accessed 12 
Jan 2015]. Available from: http://www.ons.gov.uk/ons/index.
html

19. Savage EJ, Mohammed H, Leong G, Duffell S, Hughes G. 
Improving surveillance of sexually transmitted infections using 
mandatory electronic clinical reporting: the genitourinary 
medicine clinic activity dataset, England, 2009 to 2013. Euro 
Surveill. 2014;19(48):20981. http://dx.doi.org/10.2807/1560-
7917.ES2014.19.48.20981. PMID:25496573

20. NHS data dictionary. [Internet]. Available from: http://www.
datadictionary.nhs.uk/version2/data_dictionary/messages/
central_returns/community/kc60/kc60_1_fr.asp

21. Mercer CH, Tanton C, Prah P, Erens B, Sonnenberg P, Clifton 
S, et al. Changes in sexual attitudes and lifestyles in Britain 
through the life course and over time: findings from the 
National Surveys of Sexual Attitudes and Lifestyles (Natsal). 
Lancet. 2013;382(9907):1781-94. Available from: http://dx.doi.
org/10.1016/S0140-6736(13)62035-8 PMID:24286784

22. Office for National Statistics. Mid-1971 to mid-2012 population 
estimates: quinary age groups for constituent countries in 
the UK: estimated resident population. United Kingdom. 
Available from: www.ons.gov.uk/ons/rel/pop-estimate/
population-estimates-for-uk--england-and-wales--scotland-
and-northern-ireland/mid-2001-to-mid-2010-revised/rft---mid-
2001-to-mid-2010-population-estimates-analysis-tool.zip

23. Office for National Statistics. Mid-2013 population estimates 
analysis tool. 25 June 2014. United Kingdom. [Accessed 12 Jan 
2015]. Available from: www.ons.gov.uk/ons/rel/pop-estimate/
population-estimates-for-uk--england-and-wales--scotland-
and-northern-ireland/2013/rft---mid-2013-population-
estimates-analysis-tool.zip

24. Hughes G, Nichols T, Peters L, Bell G, Leong G, Kinghorn G. 
Repeat infection with gonorrhoea in Sheffield, UK: predictable 
and preventable? Sex Transm Infect. 2013;89(1):38-44. http://
dx.doi.org/10.1136/sextrans-2012-050495 PMID:22717472

25. Williamson LM, Dodds JP, Mercey DE, Hart GJ, Johnson 
AM. Sexual risk behaviour and knowledge of HIV status 
among community samples of gay men in the UK. 
AIDS. 2008;22(9):1063-70. http://dx.doi.org/10.1097/
QAD.0b013e3282f8af9b PMID:18520350

26. Dougan S, Evans BG, Elford J. Sexually transmitted infections 
in Western Europe among HIV-positive men who have sex with 
men. Sex Transm Dis. 2007;34(10):783-90. PMID:17495592

27. European Centre for Disease Prevention and Control (ECDC). 
STI and HIV prevention in men who have sex with men in 
Europe. Stockholm: ECDC; 2013. Available from: http://ecdc.
europa.eu/en/publications/Publications/STI-HIV-prevention-
MSM-in-Europe-21-Feb-2013.pdf

28. Rönn M, Hughes G, White P, Simms I, Ison C, Ward H. 
Characteristics of LGV repeaters: analysis of LGV surveillance 
data. Sex Transm Infect. 2014;90(4):275-8. http://dx.doi.
org/10.1136/sextrans-2013-051386 PMID:24431182

29. Gilbart VL, Simms I, Gobin M, Oliver I, Hughes G. High-
risk drug practices in men who have sex with men. Lancet. 
2013;381(9875):1358-9. http://dx.doi.org/10.1016/S0140-
6736(13)60882-X PMID:23601946

30. Centres for Disease Control and Prevention. STDs in men 
who have sex with men. 2011 Sexually Transmitted Diseases 
Surveillance. [Accessed 12 Jan 2015]. Available from: http://
www.cdc.gov/std/stats11/msm.htm

31. Jin F, Prestage GP, Zablotska I, Rawstorne P, Kippax SC, 
Donovan B, et al. High rates of sexually transmitted infections 
in HIV positive homosexual men: data from two community 
based cohorts. Sex Transm Infect. 2007;83(5):397-9. http://
dx.doi.org/10.1136/sti.2007.025684 PMID:17556503

32. Rönn MM, Ward H. The association between lymphogranuloma 
venereum and HIV among men who have sex with men: 
systematic review and meta-analysis. BMC Infect Dis. 
2011;11(1):70. http://dx.doi.org/10.1186/1471-2334-11-70 
PMID:21418569

33. Ward H, Rönn M. Contribution of sexually transmitted 
infections to the sexual transmission of HIV. Curr Opin 
HIV AIDS. 2010;5(4):305-10. http://dx.doi.org/10.1097/
COH.0b013e32833a8844 PMID:20543605

34. Palacios R, Jiménez-Oñate F, Aguilar M, Galindo MJ, Rivas P, 
Ocampo A, et al. Impact of syphilis infection on HIV viral load 
and CD4 cell counts in HIV-infected patients. J Acquir Immune 
Defic Syndr. 2007;44(3):356-9. http://dx.doi.org/10.1097/
QAI.0b013e31802ea4c6 PMID:17159654

35. Buchacz K, Patel P, Taylor M, Kerndt PR, Byers RH, Holmberg 
SD, et al. Syphilis increases HIV viral load and decreases 
CD4 cell counts in HIV-infected patients with new syphilis 
infections. AIDS. 2004;18(15):2075-9. http://dx.doi.
org/10.1097/00002030-200410210-00012 PMID:15577629

36. Kofoed K, Gerstoft J, Mathiesen LR, Benfield T. Syphilis 
and human immunodeficiency virus (HIV)-1 coinfection: 
influence on CD4 T-cell count, HIV-1 viral load, and treatment 
response. Sex Transm Dis. 2006;33(3):143-8. http://dx.doi.
org/10.1097/01.olq.0000187262.56820.c0 PMID:16505739

37. van Kesteren NMC, Hospers HJ, Kok G. Sexual risk behavior 
among HIV-positive men who have sex with men: a literature 
review. Patient Educ Couns. 2007;65(1):5-20. http://dx.doi.
org/10.1016/j.pec.2006.09.003 PMID:17098392

38. Crepaz N, Hart TA, Marks G. Highly active antiretroviral therapy 
and sexual risk behavior: a meta-analytic review. JAMA. 
2004;292(2):224-36. http://dx.doi.org/10.1001/jama.292.2.224 
PMID:15249572

39. Crepaz N, Marks G, Liau A, Mullins MM, Aupont LW, Marshall 
KJ, et al.; HIV/AIDS Prevention Research Synthesis (PRS) 
Team. Prevalence of unprotected anal intercourse among 
HIV-diagnosed MSM in the United States: a meta-analysis. 
AIDS. 2009;23(13):1617-29. http://dx.doi.org/10.1097/
QAD.0b013e32832effae PMID:19584704

40. Fox J, White PJ, Macdonald N, Weber J, McClure M, Fidler S, et 
al. Reductions in HIV transmission risk behaviour following 
diagnosis of primary HIV infection: a cohort of high-risk men 
who have sex with men. HIV Med. 2009;10(7):432-8. http://
dx.doi.org/10.1111/j.1468-1293.2009.00708.x PMID:19459996

41. Public Health England. Promoting the health and wellbeing of 
gay, bisexual and other men who have sex with men: initial 
findings. June 2014. [Accessed January 2015]. Available from: 
https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/339041/MSM_Initial_Findings__
GW2014194.pdf

42. Pérez-Hernández I, Palacios R, González-Doménech C, García 
V, Márquez M, Clavijo E, et al. Should screening for Chlamydia 
trachomatis and Neisseria gonorrhoeae in HIV-men who have 
sex with men be recommended? J Int AIDS Soc. 2014;17(4 
Suppl 3):19661. eCollection 2014. doi: 10.7448/IAS.17.4.19661. 
PMID:25397411

43. Patton ME, Kidd S, Llata E, Stenger M, Braxton J, Asbel L, et 
al. Extragenital gonorrhea and chlamydia testing and infection 
among men who have sex with men--STD Surveillance Network, 
United States, 2010-2012. Clin Infect Dis. 2014;58(11):1564-70. 
http://dx.doi.org/10.1093/cid/ciu184 PMID:24647015

44. British H. IV Association (BHIVA). BHIVA Standards of Care for 
People Living with HIV. London; British HIV Association: 2012.
Available from: http://www.bhiva.org/documents/Standards-
of-care/BHIVAStandardsA4.pdf

45. Centers for Disease Control and Prevention, Health Resources 
and Services Administration, National Institutes of Health, 
American Academy of HIV Medicine, Association of Nurses 
in AIDS Care, International Association of Providers of AIDS 
Care, the National Minority AIDS Council, and Urban Coalition 
for HIV/AIDS Prevention Services. Recommendations for HIV 
Prevention with Adults and Adolescents with HIV in the United 
States, 2014. 2014. http://stacks.cdc.gov/view/cdc/26062

46. Carter JW Jr, Hart-Cooper GD, Butler MO, Workowski KA, 
Hoover KW. Provider barriers prevent recommended sexually 
transmitted disease screening of HIV-infected men who have 
sex with men. Sex Transm Dis. 2014;41(2):137-42. http://
dx.doi.org/10.1097/OLQ.0000000000000067 PMID:24413496



24 www.eurosurveillance.org

Research articles

Effects of region of birth, educational level and age on 
late presentation among men who have sex with men 
newly diagnosed with HIV in a network of STI/HIV 
counselling and testing clinics in Spain

A Diaz (adiaz@isciii.es)1,2, J del Romero3, C Rodriguez3, I Alastrue4, J Belda5, F J Bru6, M M Cámara7, M L Junquera8, I Sanz9, L 
J Viloria10, L Gil11, E Martínez12, F Gual13, M C Landa14, I Pueyo15, J M Ureña16, B Martínez17, J A Varela18, A Polo19, M A Azpiri20, M 
Diez1,2,21, for the EPI-VIH Study Group22

1. Área de Vigilancia del VIH y comportamientos de riesgo, Centro Nacional de Epidemiología, Instituto de Salud Carlos III, 
Madrid, Spain

2. Centro de Investigación Biomédica en Red de Epidemiología y Salud Pública (CIBERESP), Madrid, Spain
3. Centro Sanitario Sandoval, Madrid, Spain
4. Unidad de prevención de VIH e infecciones de transmisión sexual (UPS e ITS), Valencia, Spain
5. Unidad de prevención de VIH e infecciones de transmisión sexual (UPS e ITS), Alicante, Spain
6. Prevención ITS/SIDA, Instituto de Salud Pública, Ayuntamiento de Madrid, Madrid, Spain
7. Consulta de ETS, Servicio de enfermedades infecciosas, Hospital de Basurto, Bilbao, Spain
8. Consulta de ETS, Hospital Monte Naranco, Oviedo, Spain
9. Consulta de ETS. Plan de sida/ITS del País Vasco, San Sebastián, Spain
10. Sección de Vigilancia Epidemiológica, D.G. de Salud Pública, Cantabria, Spain
11. Centro de atención a las ITS (CAITS), Palma de Mallorca, Spain
12. Sección de Vigilancia Epidemiológica y Control de Enfermedades Transmisibles, D.G de Salud Pública y Consumo, 

Consejería de Salud y Servicios Sociales, La Rioja, Spain
13. Servicio de Promoción y Educación para la Salud, DG Salud Pública, Murcia, Spain
14. COFES Iturrama, Navarra, Spain
15. Centro de ITS, Hospital Duque del Infantado, Sevilla, Spain
16. Centro de ITS y Orientación Sexual, Granada, Spain
17. Unidad de promoción y apoyo a la salud (UPAS), Malaga, Spain
18. Centro de ITS, Gijon, Spain
19. Unidad de prevención de VIH e infecciones de transmisión sexual (UPS e ITS), Castellón, Spain
20. Consulta de VIH, Ambulatorio Olaguibel, Comarca Araba- Osakidetza, Vitoria, Spain
21. Plan Nacional sobre el Sida, S.G. de Promoción de la Salud y Epidemiología, Ministerio de Sanidad, Servicios Sociales e 

Igualdad, Madrid, Spain
22. The members of the EPI-VIH Study Group are listed at the end of the article

Citation style for this article: 
Diaz A, del Romero J, Rodriguez C, Alastrue I, Belda J, Bru FJ, Cámara MM, Junquera ML, Sanz I, Viloria LJ, Gil L, Martínez E, Gual F, Landa MC, Pueyo I, Ureña JM, 
Martínez B, Varela JA, Polo A, Azpiri MA, Diez M, for the EPI-VIH Study Group. Effects of region of birth, educational level and age on late presentation among men 
who have sex with men newly diagnosed with HIV in a network of STI/HIV counselling and testing clinics in Spain. Euro Surveill. 2015;20(14):pii=21088. Available 
online: http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=21088 

Article submitted on 29 August 2014 / published on 09 April 2015

This paper analyses late presentation (LP) of HIV infec-
tion, 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 

attributing their infection to steady partner, but no 
other MSM, had LP more frequently. In Spain, HIV test-
ing 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 diag-
nosed 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 presen-
tation 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 immu-
nodeficiency 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].

In the European Union/European Economic Area (EU/
EEA) countries, nearly half (49.3%) of new HIV diagno-
ses 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 pre-
sented 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].

In addition to the surveillance system, data on LP are 
available in Spain from the CoRIS cohort and the EPI-
VIH Network. CoRIS is a Spanish cohort of treatment-
naïve 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 net-
work was 27.6% [15], significantly lower than what was 
found in the comprehensive surveillance system [11].

Both in Spain (cohort and surveillance data) and else-
where, several socio-demographic and epidemio-
logical factors have been associated with LP, such as 
male sex, age, migration, low socio-economic status 
and HIV transmission mode [2,5,16-18]. Also, all the 
Spanish studies have showed that LP is less common in 
MSM than in other transmission categories, even after 
adjusting for other variables. However, little is known 
about factors affecting LP within this group. The objec-
tive of this paper is to analyse LP of HIV infection and 
its determinants among MSM newly diagnosed with 
HIV from 2003 to 2011 in the EPI-VIH Network.

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 

clinics (excluding Castellon, Gijón, Granada, Malaga, 
Seville and Vitoria) systematically collect data on 
CD4 count after diagnosis. The clinics are public low-
threshold 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 special-
ised STI/HCT clinics in Spain belong to this network.

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

Epidemiological variables (age, sex, country of birth, 
educational level, date of HIV diagnosis, type of sexual 
partner reported as probable source of infection (cas-
ual partner, steady partner, known HIV-infected part-
ner (steady/casual), commercial partner (sex worker/
client)), existence of a previous HIV test, date of pre-
vious HIV test, and clinical information (CD4 count, 
AIDS diagnoses, symptoms compatible with an acute 
retroviral syndrome, availability of health insurance 
card) were collected by the attending physicians using 
a standardised questionnaire.

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 recom-
mendations [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 distri-
butions for each variable and prevalence of LP, overall 
and stratified by different variables, were calculated. 
To evaluate the association between categorical vari-
ables, 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 

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

Prevalence
of late presentation

Prevalence
of not-late presentation p value

No % No % No %
Age group (years)

0.00

< 25 363 14.5 74 20.4 289 79.6
25–34 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
Educational level

0.13
Illiterate/primary education 375 15.0 107 28.5 268 71.5
Secondary education 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
Region of birth

0.02

Spain 1,617 64.7 384 23.7 1,233 76.3
Western Europe 78 3.1 20 25.6 58 74.4
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
Source of infection: steady partner

0.56Yes 938 37.5 243 25.9 695 74.1
No 1,561 62.5 388 24.9 1,173 75.1
Source of infection: casual partner

0.46Yes 1,978 79.2 506 25.6 1,472 74.4
No 521 20.8 125 24.0 396 76.0
Source of infection: commercial sexual contact

0.79Yes 153 6.1 40 26.1 113 73.9
No 2,346 93.9 591 25.2 1,755 74.8
Source of infection: known HIV- infected partner

0.01Yes 263 10.5 50 19.0 213 81.0
No 2,236 89.5 581 26.0 1,655 74.0
Acute retroviral syndrome

0.00
Yes 361 14.4 55 15.2 306 84.8
No 735 29.4 220 29.9 515 70.1
Unknown 1,403 56.1 356 25.4 1,047 74.6
Previous HIV-negative test

0.00

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
Health insurance card

0.27
Yes 2,271 90.9 568 25.0 1,703 75.0
No 103 4.1 24 23.3 79 76.7
Unknown 125 5.0 39 31.2 86 68.8
Total 2,499 100 631 25.3 1,868 74.7

MSM: men who have sex with men.
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LP, logistic regression models were fitted using a back-
ward elimination procedure. Associations were meas-
ured 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 sys-
tem, and the database was registered in the Spanish 
Data Protection Agency (registry number 2080910068). 
No personal identifiers were collected.

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 symp-
toms compatible with an acute retroviral syndrome, 
and 78.7% had been tested for HIV previously (Table 
1). Median CD4 at presentation was 497 (interquar-
tile range: 349–690). Overall, 631 MSM (25.3%) met 

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)

Variables

Univariate
analysis

Multivariate
analysis

OR 95% CI aOR 95% CI p value
Age group (years)
< 25 0.8 0.6–1.1 0.8 0.6–1.0 0.08
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.
Region of birth (Spain)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.
Source of infection: steady partner (No)a

Yes 1.1 0.9–1.3 n.a. n.a. n.a.
Source of infection: casual partner (No)
Yes 1.1 0.9–1.4 1.0 0.7–1.3 0.74
Source of infection: commercial sexual contact (No)
Yes 1.1 0.7–1.5 0.8 0.5–1.2 0.22
Source of infection: known HIV-infected partner (No)
Yes 0.7 0.5–0.9 0.7 0.5–0.9 0.02
Acute retroviral syndrome (No)
Yes 0.4 0.3–0.6 0.5 0.4–0.7 0.00
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.
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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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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 previ-
ous 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 infec-
tion (aOR: 0.7; 95% CI: 0.5–0.9) or symptoms compat-
ible 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 pre-
sent 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 pre-
senting 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 facili-
ties. Since 2009, HIV testing at least once a year has 
been recommended for MSM, and HIV testing guide-
lines 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 avail-
able 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].

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 autono-
mous 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 fre-
quent testing: almost 80% of the participants in this 
study reported previous testing, while in the Spanish 
sample of the European MSM Internet Survey (EMIS-
Spain) 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 increas-
ing 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 edu-
cational 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 edu-
cational level or lesser knowledge about HIV/STI, and 
those who were not confident about accessing HIV test-
ing 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 explana-
tion 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 sug-
gests that emotional factors have to be considered 
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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 EMIS-
Spain, despite being highly educated and very knowl-
edgeable about HIV [32].

It seems logical that men experiencing symptoms com-
patible with an acute retroviral syndrome and those 
reporting a known HIV-infected partner as their prob-
able 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 impor-
tance 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 represent-
ative 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 surveil-
lance 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 some-
one 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 prob-
ably 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 out-
comes with those of a network of 20 sexually trans-
mitted 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 link-
age to care and early diagnosis mainly to MSM but 
attendees presented a lower HIV prevalence than EPI-
VIH. 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.

Introduction
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 diag-
noses 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], 

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

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 nec-
essary by the health provider. However, recent regula-
tory changes limit its access to migrants with illegal 
administrative status [9]. In some cities, testing is also 
offered in HIV-sexually transmitted infection (STI) clin-
ics 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 popu-
lation, appointment requirement, duration of the 
counselling provided and type of rapid test used, but 
most are carried out at the premises of the community-
based 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 com-
pared with clinical settings.

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 popula-
tions that do not actively seek testing in other venues.
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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 offer-
ing 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 non-
governmental organisation and it was conducted dur-
ing 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 (sea-
son 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 peo-
ple, 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 (here-
after referred to as ‘the migrant neighbourhood’) (sea-
son 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 usu-
ally 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 behav-
ioural 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 involve-
ment 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 HIV-
testing history data, in English and French.

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 sup-
port 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 facili-
tate 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 confirma-
tion. Subjects were then contacted and an appoint-
ment 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 test-
ing 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 consid-
ered 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 pre-
sent the distribution of persons tested and the preva-
lence 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 preva-
lence of infection by transmission category (regardless 
of programme location) and in MSM, by age, country 
of birth and educational level. Within HIV-positive indi-
viduals we estimated the percentage linked to care, 
and the proportion diagnosed at a late stage of infec-
tion, 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 sys-
tem based on 20 STI/HIV clinics located in 19 medium 
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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

Positive at 
confirmation 

(N=114)  

Result  not 
available     
(N=19) b  

Linked to care  
(N=106)  

Analysed as new diagnoses   
(N=133)  

CD4 count availability  
(N=94) 

Reactive rapid test (N=137)  

 
Analysed individuals (N=8,923) a

 

 
Negative at  

 confirmation  
(N=4) 

 

    

 
 

Negative rapid test (N=8,786) 

 

 

27 individuals did not attend a health 
centre to receive the result confirmation 
or to ask for a confirmation test.

CD4 count not available for 12 individuals 

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 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.

b 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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and large Spanish cities. They offer voluntary, confi-
dential 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 EPI-
VIH and SNHSS information is collected using data col-
lection forms completed by a healthcare professional. 
When comparing our results with those of both sur-
veillance 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 

capacity of the programme to reduce periods of undi-
agnosed 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 par-
ticipants. 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 analy-
sis 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 classi-
fied in either of the two subgroups (Figure 1). Of the 

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

 

Total (N=8,923) 

HIV prevalence (95% CI): 1.5% (1.2-1.7) 
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0.5% ( 0.2-0.8) 
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2.0%  (1.6-2.4) 

Madrid: 
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MSW-Women (N=2,156) 

0.1% (0.0-0.4) 

MSM (N=512) 

1.6% (0.4-2.7) 

IDU (N=44) 

2.3% (0.1-12.0) 

MSM (N=205) 

4.4% (1.3-7.4) 

MSW-Women  (N=582) 

0.3% (0.1-1.2) 

IDU (N=9) 

0% (0,0-33.6) 

MSM  (N=2,238) 

4.4% (3.5-5.3) 

MSW-Women (N=3,090) 

0.2% (0.1-0.4) 

IDU (N=88) 

3.4% (0.7-9.6) 

Latin America (N=516) 

7.2% (4.8-9.5) 

Spain (N=1,470) 

3.6% (2.6-4.6) 

Others (N=193) 

3.6% (0.7-6.5) 

Latin America (N=32) 

15.6% (5.3-32.8) 

Spain (N=142) 

2.1% (0.4-6.0) 

Others (N=26) 

3.8% (0.1-19.6) 

Latin-America (N=57 ) 

1.8% (0.0-9.4) 

Spain  (N=402) 

1.2% (0.4-2.9) 

Others (N=35) 

5.7% (0.7-19.2) 

Programme location Transmission group Place of birth

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

valuea

N % N % N % N %
Programme location < 0.001
City of Madrid: gay neighbourhood 1,708 55.3 1,429 50.5 2,277 75.8 5,414 60.7 n.a
City of Madrid: migrant neighbourhood 288 9.3 301 10.6 204 6.8 793 8.9 n.a
Outside of the city of Madrid 109 35.3 1,101 38.9 521 17.3 2,712 30.4 n.a
< 30 years old 1,816 61.7 1,251 45.9 1,387 47.3 4,451 51.8 < 0.001
Place of birth < 0.001
Spain 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
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 n.a
Bisexual 137 7.5 15 0.9 214 11.8 366 6.9 n.a
Heterosexual 1,599 87.9 1,610 98.4 188 10.4 3,397 64.5 n.a
Relationship with gay culturec

Frequenter of gay scene but not a member of a gay CBO n.a n.a n.a n.a 1,219 63.0 n.a n.a n.a
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
Number of heterosexual partners (last 12 months) < 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
≥ 5 473 16.6 635 25.9 130 4.8 1,238 15.5 n.a
Unprotected sex with heterosexual occasional partners (last 12 months) 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  p value refers to chi-squared test between MSM, Women, MSW.
b  Included in season 2 onwards.
c  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 ś gay neighbourhood, 8.9% in Madrid ś 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 heterosex-
ual occasional partners. Unprotected sex with homo-
sexual 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 percent-
age was higher in women (63.8%) and MSW (61.5%). 
MSM had the shortest time between previous and cur-
rent 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 pri-
mary care (26.8%) and having had unprotected sex 
with occasional partners (34.1%) was the most com-
mon 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 inten-
tions, 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 cat-
egory 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 diagno-
ses, 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 

EPI-VIH (21.8%) and SNHSS (27.1%), and a higher edu-
cational 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 EPI-
VIH (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 diag-
nosed 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 set-
tings 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 pop-
ulation [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 out-
side clinical settings which do not target vulnerable 
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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)

Total 
(n = 8,923)

Women 
(n = 3,087)

MSW 
(n = 2,832)

MSM  (n = 3,004)

p 
valueaTotal

HIV-
negative 

(n=2,886)

HIV-
positive 
(n=118)

N % N % N % N % N % N %
HIV testing history < 0.001
Never tested previously 3,901 50.6 1,772 63.8 1,449 61.5 680 26.3 661 26.6 19 18.4
12 months or less 1,718 22.3 316 11.4 363 15.4 1,039 40.2 1,000 40.3 39 37.9
> 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
Location of last testing episodeb < 0.001
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
Reason for testing todayc < 0.001
Sex with occasional partner(s) without using a condom 1,744 34.1 701 39.2 517 32.9 526 30.0 504 29.9 22 34.4
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
Condom failure during sex (breakage/slippage) 372 7.3 130 7.3 102 6.5 140 8.0 135 8.0 5 7.8
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 45 0.9 45 2.5 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Others 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

Others 162 2.7 52 2.5 61 3.5 49 2.3 44 2.2 5 5.9
If you hadn’t taken the test today, would you have taken it in the next 12 months?c < 0.001
Yes, for sure 2,280 45.8 584 33.1 626 41.2 1,070 63.1 1,027 63.0 43 67.2
Probably yes 877 17.6 322 18.3 260 17.1 295 17.4 278 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  p value referred to chi-squared test between MSM, women, MSW.
b  Variable not included in season 3.
c  Included in season 2 onward.
d  Included in season 1 and 2. In season 3 it was included starting from June 2011.



39www.eurosurveillance.org

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 

implementation of the programme is a key factor: the 
sooner an infection is detected, the sooner the commu-
nity will benefit from viral load reductions and behav-
ioural change. In this sense, good visibility translated 
into an earlier diagnosis in more than half of the HIV-
positive 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 individu-
als reported that they would have sought testing in the 
next 12 months. According to their testing history, how-
ever, 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 recom-
mended 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 

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)

All

Street-based programme EPI-VIH network SNHSS

N % HIV + prevalence 
(95% CI) N % 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
Men who have sex with men 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: 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.
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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 HIV-
positive 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 previ-
ously [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 com-
parison 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 

stated and precautions should be taken when compar-
ing 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 confi-
dentially 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 inter-
preting late diagnosis figures, we should keep in mind 
that they are calculated by factoring in only those indi-
viduals for whom we have a CD4 count. It is not known 
whether those with no data available are more affected 

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)

EPI-VIH: network of 20 Spanish HIV/STI diagnostic  clinics;  MSM: Men who have sex with men; SNHSS: Spanish National HIV Surveillance 
System.
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by late diagnosis. However, the effect of this limita-
tion 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 popula-
tion 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 at-
risk populations. In order to improve its performance 
from a cost perspective, this programme should con-
centrate in locations highly transited by MSM.

The Madrid HIV rapid testing group
Jesús Oliva, Mónica Ruiz, María Elena Rosales-Statkus, Jorge 
Gutiérrez, Rebeca Sánchez and Jorge Álvarez. 
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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 differ-
ent prevention profiles: no anal intercourse, consist-
ent condom use during anal intercourse, risk-reduction 
practices (serosorting, seropositioning) and no dis-
cernible 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 fig-
ures for NDPP were 45% (n=304), 55% (n=327), 21% 
(n=984) and 34% (n=227) (p<0.001). Logistic regres-
sions showed that, regardless of respondents’ serosta-
tus, NDPP was associated with regularly frequenting 
dating websites, drug use, exposure to sperm during 
oral sex, and with HIV diagnosis after 2000 for HIV-
positive respondents (CI and UI), with age <30 years 
for HIV-positive-CI, and with low education for HIV-
negatives. Risk-taking remains high, despite imple-
mentation 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 reg-
ular 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 

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 sex-
ual behaviours by implementing different strategies to 
manage the risk of HIV transmission. During the second 
half of the 1980s, MSM reduced their number of part-
ners and began condom use on a widespread basis. 
During the 1990s, alternative strategies to system-
atic 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-reduc-
tion 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), seroposi-
tioning (HIV-positive men engaging in receptive and 
HIV-negative men in insertive UAI) and selective avoid-
ance of anal intercourse.

In the meantime, the effectiveness of antiretroviral 
treatment has contributed to the medicalisation of pre-
vention [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 pre-
exposure 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 sex-
ual preventive behaviours by categorising the differ-
ent risk-reduction practices according to respondents’ 
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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-admin-
istered and voluntary. The most recent survey ques-
tionnaire 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 web-
sites 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 

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 ques-
tionnaires were identical. Data were collected on 
sociodemographic characteristics, social behaviours, 
sexual and preventive practices. Specifically, respond-
ents were asked to provide, separately for each steady 
or casual partner in the previous 12 months, informa-
tion about oral sex, insertive and receptive anal inter-
course, 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 self-
reported HIV status at the time of the survey (HIV-
negative, HIV-positive). The HIV status indicator is 
based on the lifetime HIV testing question and self-
reported current HIV status.
 

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)

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)

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

HIV positive -
uncontrolled infection  

(n=633)

HIV positive -
uncontrolled 

infection  
and

answered all 
questions 

included in the 
final regression 

models
(n=596)

HIV negative
(n=5,158)

HIV negative   
and  

answered all 
questions included 

in the final 
regression models  

 (n=4,734) 

Untested  
(n=736)

Untested  

and  

answered all questions 
included in the final 
regression models  

 (n=663) 

Excluded : 
no answers to 

serological status
(n=15)

Excluded : 
no casual male partner during the 

previous 12 months 
(n= 2,916) 

Excluded :
no answer (n=269)

MSM: men who have sex with men.
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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 cat-
egories — with controlled or uncontrolled infection. In 
accordance with the Swiss statement recommendations 
[15], control was defined in relation to both HIV infec-
tion 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 undetect-
able 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 infec-
tion. 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-reduc-
tion strategies, and no discernible prevention practice 
(NDPP). These sexual prevention behaviour categories 
were applied to each serostatus: HIV-positive respond-
ents 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 sociodemo-
graphic and behavioural factors. All factors significantly 

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 varia-
bles were examined before entering them in multivari-
able logistic regression models. Interactions were also 
evaluated. The Hosmer-Lemeshow test was used to 
evaluate the goodness-of-fit of the final four multivari-
able 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 sex-
ual intercourse with casual partners during the previ-
ous 12 months, self-reported their current HIV status 
and answered all the questions used in the multivari-
ate 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).

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.

Risk-reduction practices

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.

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.
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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)

HIV-positive:
 uncontrolled 

infection
 (n=596)

HIV-negative
 (n=4,734)

Untested
 (n=663)

Total
(n=6,665)

N % N % N % N % 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
Activity status
Student 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
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
Steady partner during the previous 12 months
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
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
HIV diagnosis (year)
Before 1997 282 42.0 135 22.7 n.a. n.a. n.a. n.a. 417 32.9
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.
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Prevalence of sexual preventive 
behaviours with casual male partners
The proportion of respondents practicing no anal inter-
course with their casual partners in the previous 12 
months was low: ranging from 2% (n=13) among HIV-
positive 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 seropo-
sitioning, regardless of HIV status. No difference was 
found between HIV-positive respondents with con-
trolled 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, regard-
less of serostatus. These variables included age 
younger than 30 years, no university degree, and each 
of the following within the previous 12 months: regular 

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 analy-
ses (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 inter-
val (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 infec-
tion, NDPP was associated with unemployment 
(aOR = 1.8; (95% CI: 1.1–3.0)), residence in a medium-
sized urban area (aOR = 1.5; (95% CI: 1.0–2.3)), post-
2000 diagnosis (aOR = 1.7; (95% CI: 1.1–2.7)), and each 
of the following in the previous 12 months: regular fre-
quentation 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 associ-
ated 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% 

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

Unprotected anal intercourse
Risk reduction practices
•	 Exclusive serosorting 104 15.5 86 14.4 389 8.2 n.a. n.a. 579 8.7 p<0.001
•	 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.
a  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.
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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 dur-
ing 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 respond-
ents, in terms of age, place of residence and sociode-
mographic 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 prac-
tices 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 tar-
get prevention programs according to HIV status. Risk-
reduction strategies were used to a limited degree by 
HIV-positive respondents, with no difference accord-
ing 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 indica-
tor 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.

Importance of HIV testing
In this context, HIV testing and knowledge of status are 
major issues. More than one third of untested respond-
ents 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 behav-
iours 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 posi-
tive HIV test results [21]. It is also essential for HIV-
negative respondents to regularly update their HIV 
status. However, our results did not show any associa-
tion between NDPP and testing within the previous 12 
months. This suggests that these HIV-negative men 
had not actually recognised that they engaged in risk-
behaviours and wrongly believed themselves to be 
HIV-negative. Encouraging MSM to test for HIV as fre-
quently 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 stud-
ies [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 epidem-
ic’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 serosta-
tus [25]. Moreover, they must discuss the issue, some-
thing that cannot always be taken for granted, given 
the nature of meeting places and the problems of dis-
crimination 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 com-
munity, 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 spe-
cific 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 recom-
mendations [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 seropreva-
lence 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 HIV-
positive respondents in this study were diagnosed 
after 2000, at a time when barebacking was emerging 
and engendering fierce debates and long-term divi-
sions between MSM in France [32]. Some of these men 
also started their sexual life after the arrival of antiret-
roviral 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 infor-
mation 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.

Study limitations
Our study also has some limitations that must be con-
sidered in interpreting our results. First, the methodo-
logical 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-selec-
tion through the Internet and gay press. Furthermore, 
the absence of both a sample frame and controls dur-
ing the inclusion process means that our results can-
not 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 respond-
ents were probably unaware that they were HIV-
positive. This point has previously been highlighted in 
studies on seroprevalence in MSM [17,36].

Second, the categorisation we used also has limita-
tions. It was constructed retrospectively, based on the 
answers to questions about sexual behaviours and self-
reported health status. It was not based on questions 
about a deliberate choice to use serosorting or seropo-
sitioning instead of condoms [37,38]. Nevertheless, a 
comparison of the risk-reduction practices and strate-
gies matched the responses well: 90% of the respond-
ents 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 prac-
tices 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 counsel-
ling and testing centre in Lisbon. At each evaluation 
a structured questionnaire was completed and HIV 
status was ascertained using rapid followed by con-
firmatory testing. Between April 2011 and February 
2014, 804 MSM were followed for a total of 893 per-
son-years. Predictors of HIV seroconversion were 
identified using Poisson generalised linear regres-
sion. The overall seroincidence was 2.80/100 person-
years (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 follow-
up, 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 persis-
tent 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 grow-
ing 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 

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 trans-
mission (32.4%), and finally by unsafe injection prac-
tices (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 trans-
mission mode making up 30.3% of all reported cases 
in 2013 [10]. Two pioneering cross-sectional stud-
ies [11,12] targeting MSM living in Portugal collected 
extensive self-reported information, leading to the first 
alarming estimates of the point prevalence of infec-
tion: 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, pres-
ence 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 expo-
sures change over time and how those changes can 
predict HIV seroconversion remains to be clarified.

Innovative community-based HIV testing and coun-
selling approaches have been developed that target 
specific population groups at higher risk and involve 
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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 expo-
sures 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 crite-
ria 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 sched-
uled 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 test-
ing, 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 sam-
ple, 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 possi-
ble 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 adminis-
tered 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 partici-
pate. 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 

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 back-
ground characteristics. Also, no significant differences 
were found between MSM who appeared for follow-
up 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 commer-
cial 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 sched-
uled at Santo António dos Capuchos Hospital‘s HIV/
Infectious diseases clinic in Lisbon where a confirma-
tory 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 back-
ground 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 fol-
lowing topics:

•	  History of previous HIV testing and reasons for 
index test;

•	  Age at first anal intercourse, role at anal inter-
course, characteristics of sexual partners (bisexual 
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men, men with different sexual partners, sex work-
ers, 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 occa-
sional 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, gamma-
hydroxybutyric acid (GHB), ketamine and cocaine) 
before or during intercourse;

•	  Knowledge and use of non-occupational post-
exposure prophylaxis for HIV;

•	  History of other STI and hepatitis.

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 major-
ity (53.8%) of participants had only two visits, and ii) 
for participants with three or more visits, using mul-
tiple 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 surro-
gates 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 preced-
ing visit. This option did not alter substantially the 
magnitude of associations.

Statistical analysis
Characteristics of participants at cohort entry were 
described using absolute frequencies and proportions 
in the case of categorical variables. Means and stand-
ard deviation (SD) or median and percentiles 25 and 75 
(P25-P75) were used, as appropriate, to describe con-
tinuous variables. In data analysis, the missing cate-
gory 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 inter-
course (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 esti-
mated with time at risk defined as the period between 

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 804
Background characteristics
Age (years), mean (SD) 30.3 (8.9)
Missing 0
Sexual identity, n (%)
Homosexual 692 (86.1)
Bisexual/heterosexual/other 109 (13.6)
Prefer not to answer 3 (0.4)
Missing 0
Country of origin, n (%)
Portugal 575 (75.0)
Other country 190 (24.7)
Prefer not to answer 2 (0.3)
Missing 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 3 (0.3)
Missing 1
HIV testing
Previous HIV testing, n (%)
No 115 (15.2)
Yes 636 (84.1)
Did not know 5 (0.7)
Missing 48
Number of previous testsa, median (P25-P75) 4 (2–7)
Missing 16
Reasons for index test, n (%) 
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)

a Among participants who had had a previous HIV test (n=636).
b 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).



57www.eurosurveillance.org

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
Sexual life and partners
Did not know 1 (0.1)
Prefer not to answer 3 (0.4)
Missing 13
Steady partner in the previous 12 months, n (%)
No 301 (37.4)
One steady partner 449 (55.8)
More than one steady partner 52 (6.5)
Prefer not to answer 2 (0.2)
Missing 0
HIV status of steady partnerb, n (%)
HIV negative 310 (62.5)
HIV positive 46 (9.3)
Did not know 139 (28.0)
Prefer not to answer 1 (0.2)
Missing 5
Occasional partners in the previous 12 months, n (%)
No 89 (11.1)
Yes 713 (88.7)
Prefer not to answer 2 (0.2)
Missing 0
Number of occasional partners in the previous 
12 monthsc, median (P25-P75) 5 (2–10)

Missing 19
Having sex for money or drugs in the previous 12 monthsc, n (%)
No 693 (97.3)
Yes 19 (2.7)
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)

Participants followed-up 804
Sexual life and partners

Age at first anal intercourse, median (P25-P75) 18.0 
(16.0–21.0)

Missing 37
Role in anal intercourse, n (%)
Only insertive 192 (24.1)
Only receptive 72 (9.0)
Versatile 525 (66.0)
Prefer not to answer 7 (0.9)
Missing 8
Sex with at least one of the following in the previous 12 months, n (%)
Bisexual men
No 420 (53.1)
Yes 271 (34.3)
Did not know 98 (12.4)
Prefer not to answer 2 (0.2)
Missing 13
Men with different sex partners
No 148 (18.7)
Yes 588 (74.2)
Did not know 54 (6.8)
Prefer not to answer 2 (0.3)
Missing 12
Sex workers (even if not paid)
No 707 (89.4)
Yes 51 (6.4)
Did not know 31 (3.9)
Prefer not to answer 2 (0.3)
Missing 13
HIV-positive men
No 401 (50.7)
Yes 107 (13.5)
Did not know 281 (35.5)
Prefer not to answer 2 (0.3)
Missing 13
People who inject drugs
No 719 (90.9)
Yes 4 (0.5)
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 0
Prefer not to answer 2 (0.3)
Missing 13
Trios/group sex
No 563 (71.2)
Yes 224 (28.3)

a Among participants who had had a previous HIV test (n=636).
b 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).
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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 

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 analy-
sis, significance level was set at p < 0.05. All statisti-
cal 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 homosex-
ual; 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 part-
ner 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 dur-
ing 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 (rang-
ing 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 refer-
ral, 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 follow-
up 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).

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 1 (0.1)
Missing 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 23 (3.1)
Missing 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)

a Among participants who had had a previous HIV test (n=636).
b 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).
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Predictors of HIV infection
Being born before 1970 had a strong point estimate of 
association, though non-significant, with seroconver-
sion, 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 posi-
tive status between first and the most recent visit 
(aIRR=5.25; 95% CI 1.60–17.24; p=0.006); sexual inter-
course 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 occa-
sional 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 serocon-
version (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 signifi-
cance after adjustments. Detailed results of HIV predic-
tors 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 

rates than MSM who did not have an HIV-positive part-
ner. 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 dur-
ing follow-up (IRR = 14.19; 95% CI: 2.75–73.12).

Discussion
The Lisbon Cohort of MSM provides the first quantifica-
tion 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 serodiscord-
ant steady relationships in newly acquiring HIV infec-
tion 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 confi-
dence 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 HIV-
positive 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 associ-
ated with HIV seroconversion, as extensively described 
[28]. Our study adds that being newly diagnosed with 

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 HIV-negative p valuea

N 25 779
Minimum and maximum of follow-up time 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
Mean number of visits per year (SD) 4.8 (3.0) 3.9 (5.6) 0.012

n.a.: not applicable; SD: standard deviation.

a p value for independent samples, Mann-Whitney test
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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) p value aIRR a (95%CI) p value

Mean number of tests per year during follow-up
Less than 2 1 166.74 0.6 1 1

2 5 367.90 1.4 2.27 (0.26–19.39) 0.455 3.40 
(0.40–29.33) 0.266

3 6 215.20 2.8 4.65 (0.56–38.62) 0.155 4.70 (0.51–42.92) 0.170

4 3 83.49 3.6 5.99 (0.62–57.60) 0.121 10.59 
(1.09–103.27) 0.042

More than 4 10 60.05 16.7 27.77 (3.56–216.92) 0.002 45.30 
(5.62–365.00) < 0.001

Background characteristics
Birth cohort
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 n.a.
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.
Country of birth
Portugal 18 648.27 2.8 1 n.a.
Other 7 211.54 3.3 1.19 (0.50–2.85) 0.694 n.a. n.a.
Education (schooling years)
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 n.a.
Sexual identity
Homosexual 22 789.81 2.8 1 n.a.
Bisexual/heterosexual/other 3 100.31 3.0 1.07 (0.32–3.59) 0.908 n.a. n.a.
HIV testing
Number of HIV previous tests at cohort entry
0 0 120.98 0.0 n.a. 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 n.a.
   At least once 22 716.67 3.1 2.51 (0.59–10.65) 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 1
   Changed: Yes to No 2 33.42 6.0 2.52 (0.58–10.86) 0.215 1.91 (0.24–15.01) 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.
Sexual life and partners
Age at first anal intercourse
More than 15 21 693.42 3.0 1 n.a.
15 or less 3 136.57 2.2 0.73 (0.22–2.43) 0.603 n.a. n.a.
Time since the beginning of sexual life with other men
4 years or less 5 238.32 2.1 1 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
Role in anal sex
Insertive only 8 213.54 3.7 1 n.a.
Receptive/both 17 658.75 2.6 0.69 (0.30–1.60) 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. n.a.
Bisexual men
  Persistent No 10 478.84 2.1 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
Men with different sexual partners
  Persistent No 3 113.13 2.7 1 n.a.
  Changed: Yes to No 5 194.75 2.6 0.97 (0.23–4.05) 0.965 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.
Sex workers (even if not paid)
  Never 18 779.22 2.3 1 1
  At least once 5 78.92 6.3 2.74 (1.02–7.39) 0.046 2.60 (0.92–7.36) 0.072
Women
  Persistent No 18 743.54 2.4 1 1
  Changed: Yes to No 4 64.21 6.2 2.57 (0.87–7.60) 0.087 2.22 (0.74–6.71) 0.156
  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) 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.
Steady partner during follow-up
Persistent No 5 180.52 2.8 1 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.
HIV-positive steady partner during follow-up
Never 16 777.93 2.1 1 1
At least once 8 90.14 8.9 4.32 (1.85–10.08) 0.001 3.28 (1.24–8.68) 0.017
Occasional partners during follow-up
Persistent No 2 40.46 4.9 1 n.a.
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.
Persistent Yes 18 644.85 2.8 0.56 (0.13–2.43) 0.443 n.a. n.a.
Number of occasional sexual partners in the previous 12 months at cohort entry
<  = 1 3 125.50 2.4 1 n.a.
2 to 9 12 408.48 2.9 1.30 (0.35–4.36) 0.749 n.a. n.a.
>  = 10 6 242.20 2.5 1.03 (0.26–4.14) 0.960 n.a. n.a.
Having sex for money or drugs during follow-up
Never 22 854.61 2.6 1 n.a.
At least once 1 21.84 4.6 1.78 (0.24–13.19) 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 IRR (95% CI) p value aIRR a (95%CI) p value

UAI during follow-up
UAI with a steady partner
Persistent No 5 305.85 1.6 1 1
Changed: Yes to No 4 191.38 2.1 1.28 (0.34–4.76) 0.714 1.10 (0.29–4.11) 0.892
Changed: No to Yes 10 150.54 6.6 4.06 (1.39–11.89) 0.010 3.85 (1.26–11.78) 0.018
Persistent Yes 5 194.26 2.6 1.57 (0.46–5.44) 0.473 1.83 (0.53–6.38) 0.340
UAI with occasional partners
Persistent No 7 388.18 1.8 1 1
Changed: Yes to No 0 148.83 0.0 n.a. 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
Venues used to meet occasional partners at cohort entry
Only sexual venues (saunas, dark rooms, sex clubs)
No 19 681.40 2.8 1 n.a.
Yes 6 195.90 3.1 1.1 (0.44–2.76) 0.841 n.a. n.a.
Other venues (discos/gay bars, gym and outdoor cruising venues)
No 10 368.51 2.7 1 n.a.
Yes 15 513.79 2.9 1.08 (0.48–2.40) 0.858 n.a. n.a.
Internet
No 6 313.65 1.9 1 n.a.
Yes 19 567.72 3.3 1.75 (0.70–4.38) 0.232 n.a. n.a.
STIs and hepatitis
Recent history of syphilis during follow-up
Persistent No 22 858.10 2.6 1 1
Changed: Yes to No 1 12.16 8.2 3.21 (0.43–23.79) 0.254 3.89 (0.47–31.91) 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 - - -
Recent history of gonorrhoea during follow-up
Persistent No 24 835.79 2.9 1 n.a.
Changed: Yes to No 0 25.77 0.0 n.a. n.a. n.a.
Changed: No to Yes 1 30.08 3.3 1.16 (0.16–8.56) 0.886 n.a. n.a.
Persistent Yes 0 0.00 n.a. n.a. n.a. n.a.
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.
Lifetime history of Hepatitis B reported at cohort entry
No/does not know 24 862.89 2.8 1 n.a.
Yes 1 20.64 4.8 1.74 (0.24–12.88) 0.587 n.a. 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 1
Changed: Yes to No 2 91.08 2.2 1.24 (0.27–5.73) 0.785 0.92 (0.19–4.38) 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 n.a.
Knows about but never used 10 392.47 2.5 0.80 (0.35–1.79) 0.582 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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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 (newly-
adopted UAI with a steady partner, newly-disclosed 
HIV-positive partner, and newly-diagnosed syphilis) 
may be useful markers of the short-term risk of infec-
tion. Yet, it is important to note that we cannot assume 
that any incident circumstance or change in the infor-
mation provided between visits represents a sustained 
behavioural change but rather indicates varying behav-
ioural options that may influence seroconversion risk.

Other behavioural factors, such as time since the begin-
ning of sexual life, intercourse with bisexual men or sex 

workers and persistently using recreational drugs, may 
be regarded as less specific predictors of incident HIV, 
even though such effects were probably largely medi-
ated 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 pre-
vious 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 

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) 
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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 generalis-
ability 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-identi-
fied 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 aver-
age 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 substan-
tially over time, which is particularly important for esti-
mating 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 simi-
lar 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 partici-
pants, 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 counsel-
lors. 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 limi-
tations in validity and reliability. However, we are 
confident that a relevant strength comes from the 
involvement of community peer counsellors, since this 

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 subop-
timal 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 evi-
dence 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 newly-
adopted UAI with a steady partner, newly-disclosed 
HIV-positive partner and newly-diagnosed syphilis. 
History of serodiscordant steady relationships and per-
sistently reporting UAI with occasional partners also 
played a major role in predicting HIV seroconversion.

Acknowledgements
The Lisbon Cohort of MSM teams thanks to all participants, to 
CheckpointLX team of peer counsellors: Jesus Rojas, Miguel 
Rocha, Fernando Ferreira, Nuno Pinto and Julio Esteves, and 
to Dina Cosme from ISPUP.

Conflict of interest
None declared.

Authors’ contributions
PM drafted the manuscript and performed the data analysis. 
RL participated in the study design, helped draft the manu-
script, participated in analysis and interpretation of data, 
and reviewed the manuscript for important intellectual con-
tent. CC reviewed the manuscript for important intellectual 
content. RF and JB participated in the study design and data 
collection, and reviewed the manuscript for important intel-
lectual content. MJC conceived the study, participated in the 
study design and coordination, and reviewed the manuscript 
for important intellectual content. LM conceived the study, 
participated in the study design and coordination, and re-
viewed the manuscript for important intellectual content. HB 
conceived the study, participated in the study design and 
coordination, and reviewed the manuscript for important 
intellectual content. All authors read and approved the final 
manuscript.

References
1. Sullivan PS, Carballo-Diéguez A, Coates T, Goodreau SM, 

McGowan I, Sanders EJ, et al. Successes and challenges 
of HIV prevention in men who have sex with men. Lancet. 
2012;380(9839):388-99. Epub20120724. PMID:22819659

2. Morris SR, Little SJ. MSM: resurgent epidemics. Curr Opin 
HIV AIDS. 2011;6(4):326-32. http://dx.doi.org/10.1097/
COH.0b013e3283476c29 PMid:21537172 



65www.eurosurveillance.org

3. Sullivan PS, Hamouda O, Delpech V, Geduld JE, Prejean J, 
Semaille C, et al.; Annecy MSM Epidemiology Study Group. 
Reemergence of the HIV epidemic among men who have sex 
with men in North America, Western Europe, and Australia, 
1996-2005. Ann Epidemiol. 2009;19(6):423-31. Epub20090523. 
PMID:19460672

4. Phillips AN, Cambiano V, Nakagawa F, Brown AE, Lampe F, 
Rodger A, et al. Increased HIV incidence in men who have sex 
with men despite high levels of ART-induced viral suppression: 
analysis of an extensively documented epidemic. PLoS One. 
2013;8(2):e55312. Epub20130305. PMID:23457467

5. Prejean J, Song R, Hernandez A, Ziebell R, Green T, Walker F, et 
al.; HIV Incidence Surveillance Group. Estimated HIV incidence 
in the United States, 2006-2009. PLoS One. 2011;6(8):e17502. 
Epub20110810. PMID:21826193

6. Ndawinz JD, Costagliola D, Supervie V. New method for 
estimating HIV incidence and time from infection to diagnosis 
using HIV surveillance data: results for France. AIDS. 
2011;25(15):1905-13. Epub20110804. PMID:21811147

7. Rosinska M, Janiec J, Niedzwiedzka-Stadnik M. Increase of new 
HIV diagnoses among men who have sex with men in Poland, 
2000 to 2011. Euro Surveill. 2013 Nov 28;18(48):20642. http://
dx.doi.org/10.2807/1560-7917.ES2013.18.48.20642

8. Jansen IA, Geskus RB, Davidovich U, Jurriaans S, Coutinho 
RA, Prins M, et al. Ongoing HIV-1 transmission among men 
who have sex with men in Amsterdam: a 25-year prospective 
cohort study. AIDS. 2011;25(4):493-501. Epub20101231. 
PMID:21192230

9. European Centre for Disease Prevention and Control (ECDC)/
WHO Regional Office for Europe. HIV/AIDS surveillance in 
Europe 2013. Stockholm: ECDC; 2014. Available from: http://
ecdc.europa.eu/en/publications/Publications/hiv-aids-
surveillance-report-Europe-2013.pdf.

10. Departamento de Doenças Infecciosas do INSA. Unidade de 
Referência e Vigilância Epidemiológica. Núcleo de Vigilância 
Laboratorial de Doenças Infecciosas; colab. Programa Nacional 
para a Infeção VIH/SIDA. Infeção VIH/SIDA: a situação em 
Portugal a 31 de dezembro de 2013 [HIV/AIDS: the situation in 
Portugal – December 31, 2013]. Portuguese. 2014 [Accessed 
December 2014]. Available from: http://repositorio.insa.pt/
bitstream/10400.18/2448/3/INSA-Relatorio_Infecao_HIV-
SIDA_2013.pdf.

11. The EMIS Network. The European Men-Who-Have-Sex-With-
Men Internet Survey. Findings from 38 countries. 2013. 
Available from: http://www.emis-project.eu/sites/default/
files/public/publications/emis-2010_european_msm_internet_
survey_38_countries_v5.pdf

12. Dias S, Mendão L, Gama A, Barros H. How to access vulnerable 
and hard-to-reach populations? Methodological challenges in 
HIV and STIs epidemiological and behavioural research with 
sex workers [abstract]. Eur J Epidemiol. 2012; (27):S1-197.

13. Marcus U, Hickson F, Weatherburn P, Schmidt A, The EMIS 
Network. Prevalence of HIV among MSM in Europe: comparison 
of self-reported diagnoses from a large scale internet 
survey and existing national estimates. BMC Public Health. 
2012;12:978. http://dx.doi.org/10.1186/1471-2458-12-978 
PMid:23151263 PMCid:PMC3526585

14. Lavoie E, Alary M, Remis RS, Otis J, Vincelette J, Turmel B, et 
al. Determinants of HIV seroconversion among men who have 
sex with men living in a low HIV incidence population in the 
era of highly active antiretroviral therapies. Sex Transm Dis. 
2008;35(1):25-9. Epub20070928. PMID:17898678

15. Koblin BA, Husnik MJ, Colfax G, Huang Y, Madison M, Mayer 
K, et al. Risk factors for HIV infection among men who have 
sex with men. AIDS. 2006;20(5):731-9. Epub20060304. 
PMID:16514304

16. Buchbinder SP, Vittinghoff E, Heagerty PJ, Celum CL, Seage GR, 
3rd, Judson FN, et al. Sexual risk, nitrite inhalant use, and lack 
of circumcision associated with HIV seroconversion in men who 
have sex with men in the United States. J Acquir Immune Defic 
Syndr. 2005 May 1;39(1):82-9. http://dx.doi.org/10.1097/01.
qai.0000134740.41585.f4 PMid:15851918 

17. Lloyd S, Operario D. HIV risk among men who have sex 
with men who have experienced childhood sexual abuse: 
systematic review and meta-analysis. AIDS education and 
prevention: official publication of the International Society for 
AIDS Education. AIDS Educ Prev. 2012;24(3):228-41. http://
dx.doi.org/10.1521/aeap.2012.24.3.228 PMid:22676462 

18. Ostrow DG, Plankey MW, Cox C, Li X, Shoptaw S, Jacobson 
LP, et al. Specific sex drug combinations contribute to the 
majority of recent HIV seroconversions among MSM in the 
MACS. J Acquir Immune Defic Syndr. 2009;51(3):349-55. http://
dx.doi.org/10.1097/QAI.0b013e3181a24b20 PMid:19387357 
PMCid:PMC3074969

19. Poynten IM, Jin F, Prestage GP, Kaldor JM, Kippax S, Grulich 
AE. Defining high HIV incidence subgroups of Australian 

homosexual men: implications for conducting HIV prevention 
trials in low HIV prevalence settings. HIV Med. 2010;11(10):635-
41. Epub20100512. PMID:20456511

20. World Health Organization (WHO). Service delivery approaches 
to HIV testing and counselling (HTC): a strategic HTC policy 
framework. Geneva: WHO; 2012. Available from: http://apps.
who.int/iris/bitstream/10665/75206/1/9789241593877_eng.
pdf?ua=1

21. Elford J, Jeannin A, Spencer B, Gervasoni JP, van de Laar 
MJ, Dubois-Arber F. HIV and STI behavioural surveillance 
among men who have sex with men in Europe. Euro Surveill. 
2009;14(47). pii: 19414. PMid:19941807 

22. Joint United Nations Programme on HIV/AIDS (UNAIDS). 
Monitoring the Declaration of Commitment on HIV/AIDS: 
guidelines on construction of core indicators: 2010 reporting. 
March 2009. Geneva: UNAIDS; 2009. Available from: http://
www.unaids.org/en/media/unaids/contentassets/dataimport/
pub/manual/2009/jc1676_core_indicators_manual_09_en.pdf.

23. Martins HC. Infeção VIH e SIDA em homens que têm sexo 
com homens em Portugal (1983-2012): caracterização dos 
casos notificados [HIV/AIDS in Men who have Sex with 
Men in Portugal (1983-2012): characterization of notified 
cases]. Boletim Epidemiológico Observações. 2013;2(5):19-
21. Portuguese. Available from: http://www.insa.pt/sites/
INSA/Portugues/PublicacoesRepositorio/Documents/
observacoesN52013_artigo7.pdf

24. Xiridou M, Geskus R, De Wit J, Coutinho R, Kretzschmar M. The 
contribution of steady and casual partnerships to the incidence 
of HIV infection among homosexual men in Amsterdam. AIDS. 
2003;17(7):1029-38. Epub20030418. PMID:12700453

25. Stephenson R, White D, Darbes L, Hoff C, Sullivan P. HIV 
Testing Behaviors and Perceptions of Risk of HIV Infection 
Among MSM with Main Partners. AIDS Behav. 2015;19(3):553-
60. http://dx.doi.org/10.1007/s10461-014-0862-4 
PMid:25081599 

26. Hollingsworth TD, Anderson RM, Fraser C. HIV-1 transmission, 
by stage of infection. J Infect Dis. 2008;198(5):687-93. 
Epub20080730. PMID:18662132

27. Carvalho C, Fuertes R, Lucas R, Martins A, Campos MJ, Mendão 
L, et al. HIV testing among Portuguese men who have sex 
with men--results from the European MSM Internet Survey 
(EMIS). HIV Med. 2013;14(Suppl 3):15-8. Epub20130927. 
PMID:24033897

28. Baggaley RF, White RG, Boily MC. HIV transmission risk 
through anal intercourse: systematic review, meta-analysis 
and implications for HIV prevention. Int J Epidemiol. 
2010;39(4):1048-63. Epub20100422. PMID:20406794

29. Dufour A, Alary M, Otis J, Remis RS, Masse B, Turmel B, et al. 
Risk behaviours and HIV infection among men having sexual 
relations with men: baseline characteristics of participants 
in the Omega Cohort Study, Montreal, Quebec, Canada. Can J 
Public Health. 2000;91(5):345-9. PMid:11089286 

30. Janiec J, Haar K, Spiteri G, Likatavicius G, Van de Laar M, 
Amato-Gauci AJ. Surveillance of human immunodeficiency 
virus suggests that younger men who have sex with men are 
at higher risk of infection, European Union, 2003 to 2012. Euro 
Surveill. 2013;18(48):20644. http://dx.doi.org/10.2807/1560-
7917.ES2013.18.48.20644

31. Ferreira PM, Cabral MV. Sexualidades em Portugal: 
Comportamentos e Riscos [Sexualities in Portugal: Behaviours 
and Risks] Lisboa: Editorial Bizâncio: 2010. Portuguese.

32. Paquette D, De Wit J. Sampling methods used in developed 
countries for behavioural surveillance among men who have 
sex with men. AIDS Behav. 2010;14(6):1252-64. Epub20100709. 
PMID:20614177

33. World Health Organization/Joint United Nations Programme 
on HIV/AIDS (WHO/UNAIDS). Second generation surveillance 
for HIV: The next decade 2000. Geneva: WHO/UNAIDS; 2000. 
Available from: http://www.who.int/reproductivehealth/
publications/rtis/CDS_CSR_EDC_2000_5/en/.

34. World Health Organization/Joint United Nations Programme on 
HIV/AIDS (WHO/UNAIDS). Guidelines on surveillance among 
populations most at risk for HIV. Geneva: WHO/UNAIDS; 2011. 
Available from: http://www.unaids.org/en/media/unaids/
contentassets/documents/epidemiology/2011/20110518_
Surveillance_among_most_at_risk.pdf.

35. Deblonde J, Hamers FF, Callens S, Lucas R, Barros H, Rüütel K, 
et al. HIV testing practices as reported by HIV-infected patients 
in four European countries. AIDS Care. 2014;26(4):487-96. 
Epub20131005. PMID:24090396

36. Lorenc T, Marrero-Guillamón I, Llewellyn A, Aggleton P, Cooper 
C, Lehmann A, et al. HIV testing among men who have sex with 
men (MSM): systematic review of qualitative evidence. Health 
Educ Res. 2011;26(5):834-46. Epub20110830. PMID:21873612



66 www.eurosurveillance.org

Research articles

Internet-based recruitment system for HIV and STI 
screening for men who have sex with men in Estonia, 
2013: analysis of preliminary outcomes

K Rüütel (kristi.ruutel@tai.ee)1, L Lõhmus1, J Jänes2

1. Infectious Diseases and Drug Monitoring Department, National Institute for Health Development, Tallinn, Estonia
2. Quattromed HTI Laborid OÜ, Tallinn, Estonia

Citation style for this article: 
Rüütel K, Lõhmus L, Jänes J. Internet-based recruitment system for HIV and STI screening for men who have sex with men in Estonia, 2013: analysis of preliminary 
outcomes. Euro Surveill. 2015;20(15):pii=21094. Available online: http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=21094 

Article submitted on 21 August 2014 / published on 16 April 2015

The aim of the current project was to develop an 
Internet-based recruitment system for HIV and sexu-
ally transmitted infection (STI) screening for men who 
have sex with men (MSM) in Estonia in order to col-
lect biological samples during behavioural studies. In 
2013, an Internet-based HIV risk-behaviour survey was 
conducted among MSM living in Estonia. After com-
pleting the questionnaire, all participants were offered 
anonymous and free-of-charge STI testing. They could 
either order a urine sample kit by post to screen for 
chlamydia infections (including lymphogranuloma 
venereum (LGV)), trichomoniasis, gonorrhoea and 
Mycoplasma genitalium infections, or visit a labo-
ratory for HIV, hepatitis A virus, hepatitis B virus, 
hepatitis C virus and syphilis screening. Of 301 partici-
pants who completed the questionnaire, 265 (88%), 
reported that they were MSM. Of these 265 MSM, 
68 (26%) underwent various types of testing. In the 
multiple regression analysis, Russian as the first lan-
guage, previous HIV testing and living in a city or town 
increased the odds of testing during the study. Linking 
Internet-based behavioural data collection with bio-
logical sample collection is a promising approach. As 
there are no specific STI services for MSM in Estonia, 
this system could also be used as an additional option 
for anonymous and free-of-charge STI screening.

Background
Men who have sex with men (MSM) continue to be one 
of the groups at highest risk for HIV and sexually trans-
mitted infections (STI) in the European Union. MSM 
made up the highest proportion of total number of HIV 
cases in Europe in 2013 (42%), and in 2012 more than 
a third of reported gonorrhoea cases in Europe were in 
MSM (38%) [1,2].

In 2013, Estonia had a total population of around 1.3 
million, and 24.6 newly diagnosed HIV cases and 1.8 
AIDS cases per 100,000 population [3]. It has been 
estimated that there are about 9,000 MSM in Estonia 
[4]. Triangulation of data from various studies suggests 

that HIV prevalence in MSM could be around 2–3% [5]. 
No data are available on STI prevalence in MSM or the 
proportion of reported STI cases that are in MSM.

Gathering accurate data on HIV prevalence and risk 
behaviours in MSM has posed a challenge for research-
ers in Estonia [6]. For HIV-prevalence estimations, 59 
MSM were recruited by using respondent-driven sam-
pling (RDS) [6] and 79 by convenience sampling in gay 
venues and community-based organisations [7]. These 
sampling methods did not yield the desired sample 
size. At the same time, MSM participation in four con-
secutive Internet studies (2004, 2006, 2007 and 2010) 
has been relatively high, especially in the European 
MSM Internet Study (EMIS) [8–11]. Unfortunately, the 
Internet does not offer the opportunity to gather bio-
logical material for testing to estimate HIV/STI preva-
lence rates.

In other countries, studies of MSM as well as of the 
general population have shown that Internet-based 
screening and self-sampled postal testing for STIs is 
an effective, acceptable and feasible approach [12–16]. 
Our aim was to develop an Internet-based recruitment 
system for HIV and STI screening for MSM in order to 
collect biological samples during behavioural studies.

Methods
We conducted an Internet-based study of MSM to 
investigate sexual and drug-use behaviours, previous 
HIV/STI testing, mental health, internalised homon-
egativity and HIV/STI related knowledge and attitudes 
among this population group. The eligibility criteria 
included: self-identifying as male; living in Estonia; 
age of 18 years or older; and being sexually attracted 
to men and/or having ever had sex with a man. Taking 
into account the range of response rates in previous 
studies, the planned sample size was 300 [8–11].
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Questionnaire
The questionnaire was constructed using Internet 
survey software (http://www.limesurvey.org/). The 
questionnaire was presented over 63 web pages and 
included 144 questions. It took around 45 minutes to 
complete. To minimise completion time, it was tailored 
with intra-questionnaire filters. For example, specific 
questions regarding HIV testing and treatment were not 
shown if the participant had already stated that they 
had never been tested for HIV or were HIV-negative. 
The questionnaire was accessible online from April to 
September 2013. All study materials were available 
in both Estonian and Russian (25% of the population 
of Estonia is predominantly Russian-speaking [17]). 
The questionnaire’s design was based on previous 
Estonian and international experiences [7-11, 18] and 
included the following domains:

•	  Sociodemographic data.
•	  Sexual orientation (homosexual, bisexual, straight, 

heterosexual, any other term (please specify) or ‘I 
don’t usually use a term/define myself’), type of 
relationship, and sexual behaviour.

•	  HIV and STI testing and history. To assess HIV test-
ing history, we asked: ‘Have you ever been tested 
for HIV?’ and ‘What was the result of your last HIV 
test?’ To assess STI testing history, we asked: 
‘Have you ever been tested for any STI (for example 
syphilis, gonorrhoea, chlamydia, trichomoniasis, 
genital herpes)?’; ‘Have you ever been diagnosed 
with any STI (for example syphilis, gonorrhoea, 
chlamydia, trichomoniasis, genital herpes)?’; 
and ‘Have you ever had anal swabs taken for STI 
diagnosis?’

•	  Confidence about HIV and STI testing possibilities 
was assessed with the following two questions 
‘How confident are you that you could get an HIV 
test if you wanted one?’ and ‘How confident are 
you that you could get a test for STIs (other than 
HIV) if you thought you needed it?’ [11]. Responses 
were indicated by using a four-point Likert-type 
scale (1=very confident, 4=not at all confident).

•	  Illegal drug use and alcohol use (CAGE question-
naire) [19]. The CAGE questionnaire is widely used 
to screen patients with alcohol abuse or depend-
ence in the general population as well as in clinical 
samples. It includes four yes/no items. Subjects 
who responded affirmatively to two or more ques-
tions were classified as CAGE-positive (problem 
drinkers with high likelihood of the presence of 
alcoholism).

•	  Internalised homonegativity. We used a short form 
of the ‘Reactions to Homosexuality’ scale [20, 21] 
that included seven of the original items load-
ing on three factors: personal comfort with a gay 
identity, social comfort with gay men, and public 
identification as gay. Responses were indicated by 
using a seven-point Likert-type scale (0=strongly 
disagree, 6=strongly agree). All the items were 
coded at analysis so that a higher score indicated 

higher internalised homonegativity. The scale was 
additive, ranging from 0 to 6.

•	  Contacts with HIV prevention services, HIV/STI 
knowledge and attitudes to HIV, STIs and related 
issues.

Recruitment and promotion
The study was promoted through Estonia-based gay 
online social media, gay community organisations, the 
national network of anonymous HIV testing sites and 
youth counselling centres. A special Facebook page 
was created to promote the study. The English ver-
sion of the slogan of the study was ‘Good health: the 
pride of every man!’ Advertisements directed users 
to the opening page of the study. The opening page 
described the study aims and informed potential par-
ticipants that their data would be anonymous, that no 
IP addresses were saved, and that the survey software 
installed no cookies or other trace files on computers. 
The participants could not pause the process of filling 
in the questionnaire and sign in later to finish it. Not 
collecting IP addresses meant that it was possible for 
one person to submit two or more questionnaires.

Testing for HIV and STIs and 
reporting of the results
All the participants were offered voluntary, anony-
mous and free-of-charge HIV and STI testing for HIV, 
hepatitis C virus (HCV), hepatitis B virus (HBV), hepa-
titis A virus (HAV) and syphilis markers from blood, 
and for Neisseria gonorrhoeae, Trichomonas vaginalis, 
Chlamydia trachomatis (including lymphogranuloma 
venereum (LGV) genotyping) and Mycoplasma genitalia 
from urine sample.

After submitting the questionnaire, participants were 
referred to a landing page where each participant was 
assigned a unique study participation code (for exam-
ple, u_aa1234) and detailed information, how to get 
tested and how the data were protected. For testing 
we used a special web-based testing service called 
Testikodus (‘Test at Home’ in English). This is an Internet 
portal run by Quattromed HTI Laborid OÜ (QM), which 
is the largest medical laboratory in Estonia. The portal 
offers anonymous fee-based testing for STIs. For the 
purposes of our study we created a special pathway 
for those who had filled in the study questionnaire to 
order test kits free of charge. There were two options 
to get tested and receive test results:

1 For blood-based testing (HIV, HCV, HBV, HAV and 
syphilis) the participants had to visit the QM labo-
ratory in person (six sites in larger cities across 
Estonia, ranging from the capital city Tallinn (popu-
lation 406,000, 2013) to Võru (population 12,800, 
2013) [17]). The test results were available within five 
working days and could be received only by visiting 
the laboratory. Those who went to the laboratory 
could either return the urine sample kit by post or 
take the urine sample to the laboratory, depending 
on their preference.
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2 For urine-based testing (gonorrhoea, trichomoniasis, 
chlamydia, LGV, and mycoplasmosis) the participants 
could order the urine sample kit to be delivered by 
SmartPOST courier services. For this they had to cre-
ate an account in the Testikodus website using their 
unique study participation code. Participants were 
asked to give their email address and/or phone num-
ber, which were needed for the SmartPOST courier 
services. Through this account and emails the par-
ticipants received confirmation once their order was 
successfully placed and the test results were ready. 
The test results were available within five working 
days and could be received through the Testikodus 
website account.

Testing could be carried out until 31 December 2013 in 
order to be included in the study.

If a participant tested positive for any of the urine-
based tests, he was given information about where to 
go for treatment. Participants could attend one sexual 
health clinic in Tallinn anonymously and get treatment 
free of charge on presentation of the unique study 

participation code. If a participant tested positive for 
any of the blood-based tests, it was explained in the 
laboratory that these were screening tests and that the 
participant should go to an infectious diseases doctor 
for further tests to confirm the diagnosis. Due to the 
anonymous nature of the study we were not able to 
find out how many participants accessed confirmatory 
testing.

Laboratory testing
Ten ml of venous blood and/or 20 ml of first void urine 
were collected from the participants. The following 
methods were used for infectious marker testing:

•	 HIV-antibodies and antigen (HIV 1,2 Ab + Ag), HCV-
antibodies (HCV Ab), anti-HAV IgM/IgG, HBsAg, 
and syphilis antibodies: chemiluminescence.

•	 Chlamydia (C. trachomatis, including LGV serovar), 
gonorrhea (N. gonorrhoeae), trichomoniasis (T. 
vaginalis) and mycoplasmosis (M. genitalium): 
PCR.

Figure
Participant flow chart and drop-out in various stages of the project, Internet study of men who have sex with men, Estonia, 
2013

MSM: men who have sex with men.
Percentages are calculated on the basis of the previous cell
a  Required a visit to the laboratory

430 men started the survey 
questionnaire (100%)

265 (88%) included in the 
analysis

301 completed the survey 
questionnaire (70%)

36 (12%) excluded from the analysis:
- Younger than 18 years
- Were not MSM
- Did not live in Estonia

129 aborted the survey 
questionnaire (30%)

3 (4%) ordered 
only blood-baseda

tests

25 (37%) ordered 
only urine-based 

tests

40 (59%) ordered 
both blood-a and 
urine-based tests

68 (26%) ordered 
tests

197 (74%) did not
order tests

13 (36%) ordered 
tests

23 (64%) did not 
order tests
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Data management and statistical analysis
The data from the questionnaire and the unique par-
ticipation codes (created in the Testikodus website 
and linked to the test results) were stored in differ-
ent databases. The data were linked manually based 
on the date and time of day (e.g 10.07.2014 22:34) 
the participant submitted the questionnaire, and the 
date and time he reached the landing page (time dif-
ference approximately one second). The personal data 
necessary for ordering test kits (mobile phone num-
bers, email addresses, etc) were stored only on the 
Testikodus database and never linked to the data from 
anonymous questionnaires.

The statistical analyses were performed with Stata 
11.0 (StataCorp LP, College Station, TX). Descriptive 
statistics were used to characterise participants. The 
dependent variable in our analyses was the fact of 
ordering either blood or urine-based tests. The asso-
ciations between the participant’s characteristics and 
dependent variables were evaluated using a Wilcoxon 
rank-sum test, a Fisher’s exact test, or a one-way 
analysis of variance (ANOVA), followed by univariate 
and multivariable logistic regressions. For multivari-
able logistic regression, testing during the study was 
adjusted for age and factors significantly associated in 
the univariate analysis (at p<0.05).

Ethical issues
The study was approved by the Tallinn Medical Research 
Ethics Committee. Before answering the questions, all 
participants were required to indicate that they under-
stood the aims and methods of the study and that they 
consented to take part in it. The opening and landing 
pages included contact information for the principal 
investigator in case anybody had any further questions 
related to the study aims and procedures.

Results
Overall, 430 people began the questionnaire. Of these, 
70% of them (n=301) completed the questionnaire and 
submitted their answers, and 30% (n=129) broke off or 
did not submit at the end of the questionnaire. Those 
who completed the questionnaire were compared with 
those who did not for age, first language (Estonian 
vs Russian), region (city vs countryside) and satisfac-
tion with their economic situation. The only statisti-
cally significant difference was related to region, with 
more people living in the countryside among those 
who broke off compared with those who completed the 
questionnaire (24% vs 13%; p=0.02).

Of the 301 participants who completed the question-
naire, 12% (n=36) did not meet the inclusion criteria 
(18 did not live in Estonia, 10 were not MSM, and eight 
were younger than 18 years of age). Thus the total sam-
ple size of MSM was 265. As our aim was to develop a 
testing system and recruit MSM, the analysis of factors 
related to testing during the study uses data only from 
those 265 men who were eligible. Participant flowchart 
and drop-out are presented in the Figure.

Participants
The characteristics of the MSM in the study are pre-
sented in Table 1. The median age was 31 years (mean 
age 33 years; range 18–67 years; 53% were older 
than 30 years), 90% completed the questionnaire in 
Estonian, 71% were from the capital city Tallinn and 
the surrounding area; 85% were working full- or part-
time, 43% had higher education; 44% were in a steady 
relationship with a man or a woman; 76% considered 
themselves homosexual and 24% bisexual. A total of 
98% had ever had sex, 33% were CAGE positive and 
23% had used illegal drugs in the last 12 months). The 
mean internalised homonegativity score was 1.9 (SD 
1.2; range 0.2–5.7).

Of the total sample, 70% had ever been tested for HIV, 
and 36% had been tested in the last 12 months. Self-
reported HIV-prevalence was 4%.

Fifty-one per cent of the total sample had ever been 
tested for STIs, 19% in the last 12 months. 24% had 
ever been diagnosed with an STI. 8% of those who 
had ever been tested for STIs reported having had anal 
swabs taken.

30% of the total sample had received a full-course vac-
cination against hepatitis B, 3% had ever had hepatitis 
B. 18% of the MSM had received a full-course vaccina-
tion against hepatitis A, and 5% had ever had hepatitis 
A.

Testing
A total of 81 men were tested during the study (27% of 
all those who completed the questionnaire): 68 MSM 
(testing rate among MSM: 26%) and 13 non-eligible 
participants (testing rate among non-eligible partici-
pants: 35%) (Figure). 74 men (91%) were tested within 
one month of completing the questionnaire, three 
within two months (4%), and four within four months 
(5%).

Of the 68 MSM who were tested, 40 were tested for all 
infections (59%), three (4%) gave only blood and 25 
provided only urine samples (37%). Thus a total of 65 
provided urine samples (25% of MSM who completed 
the questionnaire), and 43 provided blood samples 
(16% of MSM who completed the questionnaire).

The univariate analysis identified several factors 
associated with testing among MSM during the study 
(Table 1). The multivariable logistic regression analy-
sis showed that testing during the study was indepen-
dently associated with Russian as the first language, 
living in towns/cities and having ever been tested for 
HIV (Table 1).

Test results
The test results are presented in Table 2. Of the 17 
participants positive for HAV antibodies, two had had 
hepatitis A, five had been vaccinated against HAV, four 
had not been vaccinated and six did not know their 
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Table 1A
Participant characteristics, univariate and multivariable analysis of factors associated with biological testing, Internet study 
of men who have sex with men, Estonia, 2013 (n=265)

Total
n = 265

Testing during the study
Univariate odds 

ratio
(95% CI)

Multiple regressionNo
n = 197 

Yes
n = 68

N (%) N (%) N (%) Adjusted odds 
ratio (95% CI)

p 
value

Sociodemographics
Age
≤ 30 years 125 (47) 96 (77) 29 (23) 1.00 1.00 -
> 30 years 140 (53) 101 (72) 39 (28) 1.29 (0.73–2.23) 1.26 (0.67–2.27) -
First language
Estonian 238 (90) 185 (78) 53 (22) 1.00 1.00 -
Russian 27 (10) 12 (44.4) 15 (55.6) 4.36 (1.93–9.89)a 3.82 (1.61–9.08) 0.002
Countyb

Tallinn/Harjumaa 186 (70) 129 (69) 57 (31) 1.00 - -
Other 78 (29) 67 (86) 11 (14) 0.29 (0.14–0.59)a - -
Region
Town 231 (87) 165 (71) 66 (29) 1.00 1.00 -
Countryside 34 (13) 32 (94) 2 (6) 0.16 (0.04–0.67)c 0.37 (0.18–0.76) 0.007
Education
Primary/secondary 151 (57) 113 (75) 38 (25) 1.00 - -
Higher 114 (43) 84 (74) 30 (26) 1.06 (0.61–1.85) - -
Occupation
Working full- or part time 225 (85) 165 (73) 60 (27) 1.00 - -
Other (retired, student, long-term 
sick leave, etc.) 40 (15) 32 (80.0) 8 (20) 0.69 (0.30–1.58) - -

Relationship type
No regular partner 146 (55) 107 (73) 39 (27) 1.00 - -
Male regular partner 92 (35) 69 (75) 23 (25) 0.91 (0.50–1.66) - -
Female regular partner 21 (8) 15 (71) 6 (29) 1.10 (0.40–3.03) - -
Sexual behaviour
Condom use at last anal sex with a man (k29)
No 112 (47) 79 (71) 33 (29) 1.00 - -
Yes 126 (53) 95 (75) 31 (25) 0.78 (0.44–1.39) - -
Condom use last anal sex with a male casual partner (k45)
No 64 (30) 41 (64) 23 (35.9) 1.00 - -
Yes 151 (70) 111 (73) 40 (26.5) 0.64 (0.34–1.20) - -
Casual sex with a man in the last 12 months
No 65 (28) 50 (77) 15 (23) 1.00 - -
Yes 170 (72) 120 (71) 50 (29) 1.39 (0.71–2.70) - -
Unprotected anal sex with a man in the last 12 months
No 83 (35) 65 (78) 18 (22) 1.00 - -
Yes 155 (65) 109 (70) 46 (30) 1.52 (0.82–2.85) - -
Sex abroad ever
No 116 (46.2) 89 (77) 27 (23) 1.00 - -
Yes 135 (53.8) 96 (71) 39 (29) 1.34 (0.76–2.37) - -
Anal sex in a club ever
No 140 (54) 108 (77) 32 (23) 1.00 - -
Yes 118 (46) 82 (69) 36 (31) 1.48 (0.85–2.58) - -

CI: confidence intervals; SD: standard deviation; STI: sexually transmitted infection.
a p<0.001
b Was not included in multivariable regression analysis because it was highly correlated to region of living (which included both town and 

countryside)
c p<0.01
d Includes those who have never drunk alcoholic beverages (n=11; 4.2% of the participants)
e p<0.05
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Table 1B
Participant characteristics, univariate and multivariable analysis of factors associated with biological testing, Internet study 
of men who have sex with men, Estonia, 2013 (n=265)

Total
n = 265

Testing during the study
Univariate odds 

ratio
(95% CI)

Multiple regressionNo
n = 197 

Yes
n = 68

N (%) N (%) N (%) Adjusted odds 
ratio (95% CI)

p 
value

Sexual behaviour
Sex with a woman ever
No 119 (46) 84 (71) 35 (29) 1.00 - -
Yes 140 (54) 107 (76) 33 (24) 0.74 (0.43–1.29) - -
Sexual orientation
Homosexual 192 (76) 139 (72) 53 (28) 1.00 - -
Bisexual 61 (24) 49 (80) 12 (20) 0.64 (0.32–1.30) - -
Internalised homonegativity 
(mean, SD)

1.9 (SD 1.2; 95% CI 
1.8–2.1)

1.9 (SD 1.2; 95% CI 
1.7–2.1)

2.1 (SD 1.2; 95% CI 
1.7–2.3) - -

Drug and alcohol use
Illegal drug use in the last 12 months
No 204 (77) 152 (75) 52 (25) 1.00 - -
Yes 61 (23) 45 (74) 16 (26) 1.04 (0.54–1.99) - -
CAGE score [17]
Negative (0–2)d 178 (67) 131 (74) 47 (26) 1.00 - -
Positive (3–4) 87 (33) 66 (76) 21 (24) 0.89 (0.49–1.61) - -
HIV and STI testing and history
Responses to 'How confident are you that you could get a test for HIV if you wanted one?'
Not so confident 93 (35) 71 (76) 22 (24) 1.00 - -
Very confident 172 (65) 126 (73) 46 (27) 1.18 (0.66–2.12) - -
Responses to ‘How confident are you that you could get a test for STIs (other than HIV) if you wanted one?
Not so confident 130 (50) 97 (75) 33 (25) 1.00 - -
Very confident 135 (51) 100 (74) 35 (26) 1.03 (0.59–1.79) - -
STI test ever
No 126 (49) 100 (79) 26 (21) 1.00 - -
Yes 132 (51) 93 (71) 39 (30) 1.61 (0.91–2.85) - -
STI test in last 12 months
No 216 (82) 166 (7) 50 (23) 1.00 - -
Yes 49 (18) 31 (63) 18 (37) 1.93 (0.99–3.73) - -
STI ever
No 202 (76) 153 (76) 49 (24) 1.00 - -
Yes 63 (24) 44 (70) 19 (30) 1.35 (0.72–2.52) - -
HIV test ever
No 79 (30) 67 (85) 12 (15) 1.00 1.00 -
Yes 185 (70) 129 (70) 56 (30) 2.4 (1.22–4.83)e 2.38 (1.15–4.94) 0.02
HIV test in last 12 months
No 168 (63) 130 (77) 38 (23) 1.00 - -

Yes 97 (37) 67 (69) 30 (31) 1.53 (0.87–2.69) - -

CI: confidence intervals; SD: standard deviation; STI: sexually transmitted infection.
a p<0.001
b Was not included in multivariable regression analysis because it was highly correlated to region of living (which included both town and 

countryside)
c p<0.01
d Includes those who have never drunk alcoholic beverages (n=11; 4.2% of the participants)
e p<0.05
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vaccination status. HAV antibody prevalence among 
non-vaccinated men was 32% (11/34). Neither of the 
two participants who tested positive for HCV antibod-
ies had been aware of their status; one had had blood 
transfusion before 1994 and one had injected drugs in 
the past. Three people were HIV-positive, two of whom 
were already aware of their status. The third man had 
considered himself HIV-negative, and had last been 
tested for HIV less than a year previously. As he was 
willing to provide his personal data for the laboratory 
(which was not mandatory), his test result was con-
firmed and he was linked to HIV care in Tallinn.

Discussion
This was the first attempt in Estonia to collect biologi-
cal samples for blood-borne and STI marker detection 
from MSM participating in an Internet-based behav-
ioural study. We recruited 265 MSM, of whom 26% 
underwent various types of testing. We detected 4 STI 
cases, and one new HIV case.

Of the people who began the questionnaire, 30% broke 
off before the end. We presume this was most likely due 
to the length of the questionnaire. To improve this in 
the future, we will shorten the questionnaire consider-
ably. Those who broke off the questionnaire were more 
likely to be living in the countryside. One reason may 
have been perceived difficulties in accessing the test-
ing offered during the study. People living in smaller 
communities may also have been more worried about 
confidentiality when ordering the test kits by post.

The overall sample size was smaller compared with 
EMIS 2010, but more or less comparable to the ear-
lier Internet studies [8-11]. Table 3 presents the main 
sociodemographic and HIV-testing-related data from 
the previous studies. Our sample appears to be less 

diverse compared with previous Internet studies, 
which recruited a larger proportion of MSM who were 
bisexual, non-Estonian and lived outside the capi-
tal city Tallinn and the surrounding Harju county. The 
mean age of the participants in different studies has 
increased somewhat as well as the proportion ever 
tested for HIV (which may be related to vigorous HIV 
testing campaigns targeting MSM in recent years).

According to Statistics Estonia, 79% of households 
in Estonia had access to the Internet at home in 2013 
(82% of those living in towns and 73% of those living 
in the countryside). This has improved considerably 
since 2005 when the respective percentage was 37% 
(32% living in towns and 24% living in the countryside) 
[17]. We do not have specific data about Internet access 
among MSM, but we assume it is at least as good as 
among the general population. Thus the reason for 
lower sample size is not related to the decreased 
access to the Internet.

The way in which the survey was promoted may be one 
of the reasons for the smaller and less diverse sample. 
With EMIS 2010, for example, the largest recruiters 
were not national websites but pan-European websites 
that sent instant messages (IMs) to their members, and 
24% of the Estonian participants in EMIS were recruited 
through IMs sent by PlanetRomeo [11], which we did 
not use this time. In 2010, 12 national websites were 
used for promotion, but this time only 11 were used, 
only one of which was primarily Russian-language. In 
the future, participation rates could be improved by 
better promotion.

Twenty-six per cent of participants were tested for STIs 
or bloodborne infections. In a population-based sur-
vey conducted in Estonia to estimate the prevalence of 

Table 2
Results of biological testing, Internet study of men who have sex with men, Estonia, 2013 (n=265)

Positive Negative Total number of 
tests

N % N % N
Chlamydia trachomatis LGV - - 65 100 65
C. trachomatis 1 2 64 98 65
Mycoplasma genitalium - - 65 100 65
Neisseria gonorrhoeae 1 2 64 98 65
Trichomonas vaginalis - - 65 100 65
Treponema pallidum (antibodies) 2 5 41 95 43
HAV antibodies 17 40 26 60 43
HBsAg - - 43 100 43
HCV antibodies 2 5 41 95 43
HIV 1/2 antigen + antibodies 3 7 40 93 43

LGV: lymphogranuloma venereum; HAV: hepatitis A virus; HBsAg: hepatitis B surface antigen; HCV: hepatitis C virus.
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C. trachomatis infection (tests were collected by par-
ticipants and returned by post) the overall response 
rate for men was 32% [22]. In a systematic review of 
strategies for home-based chlamydia and gonorrhoea 
screening, the median specimen return rate for postal 
test kits requested through the Internet or telephone 
was 32% (27–47%) for the general population [15].

STI testing was used more than blood-borne infections 
(HIV and hepatitis) testing. It may have been more con-
venient (a sampling kit could be ordered and returned 
by post and there was no need to visit a laboratory 
in person), and more attractive as there have been 
several HIV testing campaigns for MSM in Estonia, 
but there are no free-of-charge and anonymous STI 
testing opportunities [5]. The participants concerned 
about confidentiality may have considered it also more 
anonymous.

Testing during the study period was independently 
associated with Russian as the first language, living in 
towns/cities and having ever been tested for HIV. No 
other sociodemographic and behavioural indicators 
(including recent sexual risk behaviours) were related 
to testing. Men who had ever been tested for HIV were 
more likely to test during this study. This may indicate 
a habit for testing or personal attitudes and values 
which support testing and/or participation in research 
projects. Our dependent variable was ‘testing during 
the study’. We did conduct separate analysis for those 
who were tested only for STIs or for blood-borne infec-
tions and also for those who were tested for both, but 
no other associations were found. One reason could be 
the very small sample size.

Despite the Internet-based questionnaire and testing 
sites in six larger cities in Estonia, the vast majority 
of participants were still from larger cities: the capital 
city, Tallinn, and surrounding Harju county (population 
430,000) and the second largest city, Tartu (population 
size 99,500), as in previous studies [8-11]. Also, most 
of the MSM tested were from Tallinn (n=57; 84%), eight 
men were from Tartu and three from other regions. It 
may be related to the fear of being identified as gay or 
testing for STIs in general in smaller communities. The 
proportion of gay people in smaller communities may 
be very low, as many gay people may choose to move 
to the capital city, where they can be more anonymous 
and also experience less stigma.

The sample size for testing (n=68) was comparable 
with the previous studies [7,18]. As time and resources 
are at a premium in case of limited resources for active 
surveillance, we consider that one of the advantages 
of our approach lay in using the existing laboratory 
network. Thus we avoided the costs related to setting 
up special study sites and engaging personnel (as was 
the case with RDS and venue-based studies). The self-
collection of urine samples worked well: all samples 
sent to the laboratory were suitable for processing. 
We received no complaints from the participants. The 
vast majority (91%) were tested within one month of 
answering the questionnaire.

We detected one case each of gonorrhoea and chla-
mydia (not LGV). No LGV cases have yet been reported 
in Estonia [3]. The limitation of our project was STI 
testing only from urine samples, so possible rectal and 
pharyngeal STI cases were missed.

Table 3
Comparison of sample size, and selected sociodemographic, HIV testing, and HIV prevalence data from studies of men who 
have sex with men in Estonia, 2004–2013

Study type
2004 [7] 2006 [8] 2007 [9] 2007 [16] 2008 [6] 2010 [10] 2013

Internet Internet Internet RDS Venue-
based Internet Combination

Number of participants who completed the 
questionnaire 358 331 399 NA NA 629 301

Final eligible sample size, n (%) 312 (87%) 232 (70%) 361 (90%) 59 79 594 (94%) 265 (88%)
Mean age of the participants, years 28 27 31 27 30a 32 33
Percentage homosexual 59 66 67 68 55 65 76
Percentage with higher education 38 43 40 54 51 45 43
Percentage of Estonians 76 60 79 53 71 85 90
Percentage living in Tallinn and Harju county 62 59 66 100 100 60 71
Percentage HIV-tested ever during lifetime (%) 41 47 50 71 68 60 70
Self-reported HIV-prevalence, n (%) NA NA NA NA 1 (1.3%)b 10 (1.7%)b 8 (3.0%)b

HIV-prevalence during the study, n (%) NA NA NA 1 (1.7%)b 2 (2.5%)b NA 3/43 (7.0%)

RDS: respondent-driven sampling; NA: not available.

a Median age
b Among all participants eligible for the study
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HAV antibody prevalence among non-vaccinated men 
was 32%. This prevalence rate is in accordance with 
the previous studies. According to Tefanova and col-
leagues [23], the prevalence of hepatitis A among 
20–29 year olds in Estonia was 41%. According to the 
World Health Organization, the proportion of people in 
eastern Europe who are immune to hepatitis A by the 
age of 40 years is 75% [24].

Self-reported HIV prevalence was 4%, and 7% of the 
men who were tested for HIV during the study were 
found to be positive. Both rates are somewhat higher 
than in previous studies [6,18]. Unfortunately, our 
sample size was too small for us to make definite 
conclusions about HIV trends among MSM in Estonia. 
However, the data on self-reported sexual behaviours 
show that many participants take risks, and so there 
is a possibility for further spread of HIV and other STIs 
among MSM.

MSM are not a priority group for HIV prevention in 
Estonia. The Internet, which provides a useful venue 
for delivering HIV/STI prevention and safer sex mes-
sages to MSM, could be better used, especially since 
gay-oriented bars, clubs and saunas (where condoms 
and lubricants are provided for free) only reach MSM in 
Tallinn and those MSM who are most likely to be open 
about being gay [5]. Considering that there are no gay-
friendly sexual health services in Estonia, the system 
we have developed may be exploited in the future as 
an alternative venue for anonymous and free-of-charge 
STI and blood-borne infection testing among MSM. It 
could be further expanded by including sample kits for 
rectal and pharyngeal swabs, and also HIV home-test 
kits (currently not available in Estonia).

Limitations
One limitation of this study is that it was cross-sec-
tional and we used a non-random sample. People 
who may have been more likely to participate include 
those with better-than-average access to the Internet, 
those who were more comfortable with technology, 
and those who were interested in free testing. The data 
were self-reported, and social desirability as well as 
recall bias may have been involved. In order to secure 
the anonymity of our participants we did not collect IP 
addresses, and so it was possible for one person to 
submit two or more questionnaires.

Conclusions
Linking Internet-based behavioural data collection with 
biological sample collection is a promising approach 
for studying hard-to-reach populations and merits fur-
ther development. Further research is needed to deter-
mine the characteristics of people who opt to test in 
such studies and thereby the representativeness of the 
prevalence data. Considering the high prevalence of 
risk behaviours and low testing rates, higher priority 
to MSM sexual health should be given when planning 
HIV/STI prevention strategies.
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Anal human papillomavirus (HPV) is prevalent among 
men who have sex with men (MSM), but has not been 
studied in the Russian Federation. A cross-sectional 
survey and HPV genotyping were conducted among 
HIV seropositive (n=58) and seronegative MSM (n=65) 
in Moscow. Multivariable logistic regression was per-
formed to identify correlates of infection with onco-
genic HPV genotypes 16 and/or 18 (HPV 16/18). Forty 
per cent (49/124) of all MSM were infected with at least 
one anal HPV genotype, 31.5% (39/124) had HPV16/18, 
and 11.5% (14/121) had high-grade squamous intraepi-
thelial lesions (HSIL). HPV 16/18 was more prevalent 
in HIV seropositive than seronegative men (24/58, 
41.4% vs 15/65, 23.1%; p=0.03). HIV infection was 
independently associated with HPV 16/18 (adjusted 
odds ratio (AOR): 5.08; 95% confidence intervals (CI): 
1.49–17.34, p=0.01), as was having 2–4 steady male 
sex partners in the last year (vs ≤ 1 partner; AOR: 6.99; 
95%CI: 1.94–25.24, p<0.01). History of prison/deten-
tion, migration to/within Russia and use of incompat-
ible lubricants were marginally associated with HPV 
16/18 (p<0.10). Comprehensive prevention options are 
needed to address HIV and HPV infection among MSM 
in Russia and may benefit from inclusion of young men 
in piloted HPV vaccination programmes.

Introduction
Globally, men who have sex with men (MSM) have the 
highest prevalence of human papillomavirus (HPV), 
high-grade anal dysplasia (pre-cancer) and anal squa-
mous cell cancer (ASSC), compared with other risk 
groups [1]. The presence of high-risk (HR) HPV (types 
16 and 18) in particular is closely associated with the 
progression from low-grade squamous intraepithelial 
lesions (LSIL) to high-grade SIL (HSIL) and also with 

ASSC [2–4]. This prevalence and incidence is more 
common in MSM infected with HIV [2,5]. In particular, 
there is an increased prevalence of HPV infections 
among MSM living with HIV, with a 35.4% pooled HPV 
16 prevalence and anal cancer incidence of 45.9 per 
100,000 HIV-infected men, as estimated by a recent 
meta-analysis [4]. Comparatively, in that same meta-
analysis, HPV 16 prevalence was estimated to be 12.5% 
in HIV-uninfected men, with an anal cancer incidence 
of 5.1 per 100,000 men [4]. Evidence also suggests 
increased risk for HIV acquisition during infection with 
oncogenic HPV and persistent HPV infection is more 
common among men living with HIV compared with 
uninfected men [6].

Most epidemiological data on HPV in MSM is from 
North America, western Europe, and Oceania [4]. While 
recent epidemiological investigations have demon-
strated high-risk sexual behaviours and up to 15% 
HIV prevalence among Moscow-based MSM, substan-
tially higher than the 1% prevalence in the general 
adult population, HPV infection has not been a focus 
of research or public health surveillance among MSM 
in the Russian Federation [7–11]. Currently, estimates 
of the proportion of anal cancers that may be attrib-
utable to HPV in eastern Europe and central Asia are 
currently unavailable. Other modelling estimates from 
the Statistical Office of the European Union (Eurostat), 
however, suggest that of 72,694 new cancer cases 
each year among European men, 17,403 of these could 
be attributable to HPV and 15,497 attributable to high-
risk HPV genotypes [12]. Approximately 30% of all new 
annual European cancer cases attributable to HPV16/18 
are estimated to occur in men [12].
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In light of the lack of information on anal HPV infection 
among MSM and potential co-infection among those 
living with HIV in the Russian Federation, this study 
aimed to explore the existence of anal HPV infection 
among HIV seronegative and seropositive MSM as well 
as correlates of infection with oncogenic HPV geno-
types 16 and/or 18. Nested within a large epidemio-
logical study of HIV among MSM in Moscow, circulating 
anal HPV genotypes, anal dysplasia, and other sexu-
ally transmitted infections (STIs) among HIV seroposi-
tive and seronegative MSM were evaluated.

Methods

Study population and site
Between January 2012 and January 2013, HIV seroposi-
tive and seronegative men (n=124) were enrolled from a 
pool of participants enrolled in a larger cross-sectional 
study of homosexual, bisexual and other MSM based 
in Moscow. This parent study also sought to compare 
the efficiencies of respondent-driven sampling (RDS) 
and Internet-based sampling (IBS) methods for recruit-
ing MSM for HIV testing and counselling. Eligibility cri-
teria for the parent study included adult men (age > 18 
years) who reported anal sex with another man in the 
last 12 months.

Parent study participants were sampled via RDS and 
IBS, surveyed, and completed rapid HIV and syphilis 
testing. Briefly, RDS is a chain recruitment method 
often used to achieve representative samples of hard-
to-reach populations [13]. Recruitment began with 
three purposively-selected  ‘seeds’ who were each 
provided with four study-specific coupons with which 
to recruit peer MSM from their social network into the 
study. Seeds were recruited from the pool of MSM who 
were involved in local HIV prevention programmes or 
had participated in prior formative research and were  
selected to represent a range of individual character-
istics. Individuals who were recruited by seeds were 
assessed for eligibility, consented, and enrolled in the 
study. At completion of study activities, participants 
were then provided with three study coupons for fur-
ther recruitment of peers, constituting a new wave of 
recruitment. This process continued and 31 waves of 
participants were ultimately enrolled. A full description 
of traditional RDS methodology can be found elsewhere 
[14]. RDS was conducted in Moscow between October 
2010 and April 2013 while IBS recruitment took place 
from late October 2010 to November 2012. IBS recruit-
ment was conducted through banner ads posted on 
dating websites for MSM, including Qguys, Parniplus, 
and Bluesystems.ru. When clicked, banner ads linked 
interested viewers to an online consent form and a brief 
10-item online quiz to obtain information on sociode-
mographic characteristics, sexual identity, and sexual 
practices. No personal identifiers or IP addresses were 
obtained from participants. Participants who were pre-
liminarily deemed eligible for the full study, based on 
online quiz responses, were then directed to a study 
information page. Participants from both IBS and RDS 

were provided with the study telephone number via 
webpage or coupon, respectively, and advised to call 
to schedule an appointment. All procedures from the 
appointment onward were the same for RDS and IBS 
participants.

Participants who completed parent study activities, 
which included an interviewer-administered survey 
and HIV and syphilis rapid and confirmatory testing, 
were assessed for eligibility to participate in a nested 
HPV sub-study. Because the of the small sample size 
and the primary interest of identifying circulating HPV 
genotypes, eligibility for the sub-study was limited to 
those who self-reported inconsistent condom use dur-
ing receptive anal sex (last 12 months) to ensure that 
men who are at risk of HPV infection were included 
in the sub-study. The HPV sub-study targeted enrol-
ment to relatively equal samples of participants by 
HIV serostatus. Research activities were conducted 
in a private health clinic that is known to be accept-
ing of MSM and activities were implemented by a local 
non-governmental organisation, AIDS Infoshare, which 
has a history of HIV research with key populations. 
All activities were conducted in the Russian language 
and all data collection and testing was anonymous. 
Remuneration for participation in the sub-study was 
RUB 2,000 (approximately EUR 50).

Survey measures
As part of the parent study, all participants were asked 
to complete an anonymous, interviewer-administered, 
structured survey to capture information on demo-
graphics, history of HIV and STI prevention and service 
use; sexual behaviours with men and women, including 
anal/oral/vaginal sex; number of sexual partners and 
partner characteristics; transactional sex (purchased 
or sold); and substance use. Sexual behaviour meas-
ures were adapted from the United States Centers for 
Disease Control and Prevention (CDC)’s National Health 
Behavior Survey [15]. Participants who reported past 
diagnosis of HIV infection were asked additional ques-
tions about HIV care and treatment. Additional sexual 
behaviour questions were asked of HPV sub-study par-
ticipants to determine if any items had been placed in 
the anal canal within the last 24 hours, such as douch-
ing, use of sex toys, and anal sex, that might impair 
tests or result in indeterminate results. Computer-
based surveys were administered by trained AIDS 
Infoshare interviewers and time for survey completion 
ranged from 60 to 90 minutes.

Biological sampling and testing
MSM were tested for HIV and syphilis infection 
within the parent study; these procedures have been 
described elsewhere [7]. Briefly, syphilis infection 
was measured with Lues rapid plasma reaction (RPR) 
(Nearmedic Plus, Moscow, Russia) and those samples 
testing positive for syphilis were confirmed with Lues 
RPGA test (Nearmedic Plus, Moscow, Russia). HIV test-
ing used Determine HIV-1/2 test (Abbott Laboratories, 
Abbott Park, IL, US) rapid tests. Samples from those 
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Table 1
Demographic characteristics of Moscow-based men who have sex with men, stratified by HIV serostatus, cross-sectional 
study, Moscow, Russia, January 2012–January 2013 (n=123)

HIV seronegative (n = 65) HIV seropositive (n = 58)
p value

Total
n Col % n Col % n Col %

Age (years) 0.03
< 25 24 36.9 10 17.2 34 27.6
25 to 29 20 30.8 17 29.3 37 30.1
30 to 35 10 15.4 20 34.5 30 24.4
> 35 11 16.9 11 19.0 22 17.9
Place of birth 0.60
Russia 56 86.2 48 82.8 104 84.6
Outside Russia 9 13.8 10 17.2 19 15.4
Moved to or within Russian Federation for work (n=122) 0.42
No 41 64.1 33 56.9 74 60.7
Yes 23 35.9 25 43.1 48 39.3
Sexual identity 0.65
Homosexual 44 67.7 37 63.8 81 65.9
Bisexual 21 32.3 21 36.2 42 34.1
Ever married to a woman 0.29
Never 59 90.8 49 84.5 108 87.8
Past/current marriage 6 9.2 9 15.5 15 12.2
Number of dependents 0.17
1 43 66.2 38 65.5 81 65.9
2 to 3 22 33.8 17 29.3 39 31.7
 ≥4 0 0.0 3 5.2 3 2.4
Education (level completed) 0.99
Primary education 1 1.5 1 1.7 2 1.6
Secondary education 17 26.2 13 22.4 30 24.4
Specialised secondary 
education (diploma) 21 32.3 18 31.0 39 31.7

Undergraduate 
education 6 9.2 6 10.3 12 9.8

Higher education 20 30.8 20 34.5 40 32.5
Employment categories (n=121) 0.50
Full-time 31 49.2 26 44.8 57 47.1
Part-time 26 41.3 22 37.9 48 39.7
Student only 3 4.8 2 3.4 5 4.1
Other, including retired, 
disabled 0 0.0 1 1.7 1 0.8

Unemployed 3 4.8 7 12.1 10 8.3
Income level 0.22
Poverty 2 3.1 5 8.6 7 5.7
Low 37 56.9 25 43.1 62 50.4
Middle 25 38.5 28 48.3 53 43.1
High 1 1.5 0 0.0 1 0.8
Usual healthcare provider (n = 117) 0.73
Private only 18 29.0 12 21.8 30 25.6
Public and private/other 11 17.7 9 16.4 20 17.1
Public only 32 51.6 32 58.2 64 54.7
Other only 1 1.6 2 3.6 3 2.6

Col: column.
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testing positive were sent to the local reference labora-
tory for confirmatory testing. The clinic staff physician 
provided pre- and post-test HIV counselling and fol-
lowed all federal protocols [16]. For the purposes of the 
HPV study, participants are defined as HIV seropositive 
or seronegative, based on confirmatory study results.

Participants of the HPV sub-study provided additional 
biological specimens for testing for urethral, oral, and 
rectal gonorrhoea and chlamydia, as well as for anal 
cytology and anal HPV genotyping. All specimens for 
the sub-study were collected by the same study physi-
cian and transferred daily for laboratory analysis by a 
local reference laboratory (Lages Laboratory, Moscow, 
Russia).

Anorectal specimens were first collected for anal cytol-
ogy (Papanicolaou (Pap) test) to detect HPV-associated 
anal dysplasia and followed by anorectal specimen col-
lection for HPV genotyping. Both specimens were col-
lected by inserting a saline-moistened polyester swab 
into the anal canal into the rectum to ensure sampling 
of the anorectal transition zone. The swab was rotated 
slowly during withdraw to capture cells. HPV testing 
of swabbed cellular material was conducted at the 
reference laboratory using PCR for amplification of a 
fragment of the L1 gene to detect the following HPV 
genotypes: 6, 11, 16, 18, 31, and 33.

Rectal specimens to test for gonococcal and chlamydial 
infection were then collected by polyester swab 
inserted at least 2 inches beyond the anal margin 
and withdrawn in a rotating motion. Participants had 
the option to provide urethral swabs or urine speci-
men collection to test for urethral gonococcal and 

chlamydial infection. The local reference laboratory 
analysed swabs and urine specimens for gonococcal 
and chlamydial infection using nucleic acid amplifica-
tion tests (DiaGen, Moscow, Russia).

All tests, except those for HPV, were performed within 
2–3 days of collection, so that participants could 
be informed of their test results and provided with 
treatment according to national treatment standards 
for genital warts, gonorrhoea, syphilis, and chla-
mydia. Treatment was provided by the study clinic. 
Participants who screened positive for anal dysplasia 
by cytology were provided with referrals to the Institute 
of Proctology in Moscow, where the participant could 
receive specialised care. Participants with HPV infec-
tion, with exception of those with HPV-related genital 
warts, were not informed of HPV test results as testing 
was conducted in batches and no treatment was avail-
able for men.

Statistical analysis
Descriptive analyses were conducted to estimate the 
distribution of HPV genotypes, STIs, behavioural char-
acteristics, sexual health history, and use of antiret-
roviral therapy (ART). Bivariate analysis was used to 
compare distributions of HPV genotypes among par-
ticipants with and without HIV infection as well as to 
compare distributions of characteristics of participants 
with and without HPV 16/18 infection. HPV 16 and 18 
were the focus of this analysis due to the attribution 
of HPV 16 or 18 to most anal cancers and the inclu-
sion of these genotypes in the quadrivalent vaccine. 
Chi-squared tests were used to evaluate statistical sig-
nificance in bivariate analysis. HIV status, known con-
founders (such as age), and variables that test at least 

Table 2
HPV and anal cytology results among MSM in Moscow, Russia, stratified by HIV serostatus (n=123)

HIV seronegative (n = 65) HIV seropositive (n = 58)
p value

Total
n Col % n Col % n Col %

Anal cytology results (n = 120) 0.81
Normal 57 87.7 49 89.1 106 88.3
HSIL 8 12.3 6 10.9 14 11.7
Infection with HPV genotype
6a (ref: no) 7 10.8 13 22.4 0.08 20 16.3
11 (ref: no) 4 6.2 4 6.9 0.87 8 6.5
16 (ref: no) 9 13.8 11 19.0 0.44 20 16.3
18b (ref: no) 4 6.2 12 20.7 0.02 16 13.0
31 (ref: no) 8 12.3 9 15.5 0.61 17 13.8
33 (ref: no) 7 10.8 5 8.6 0.69 12 9.8
Any HPV genotypeb (ref: no) 20 30.3 29 50.9 0.04 49 39.8
HPV16/18a (ref: no) 15 23.1 24 41.4 0.03 39 31.7

Col: column; HSIL: high-grade squamous intraepithelial lesions; HPV: human papilloma virus; Ref: reference category not displayed 

a p-value < 0.10; 
b p-value < 0.05
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Table 3A
Distribution of demographic and sexual behaviour characteristics among men who have sex with men in Moscow, Russia, 
by oncogenic human papilloma virus infection (n=124)

No HPV 16/18
infection (n = 95)

HPV 16/18 
infection (n = 29) p value

Total

n Col % n Col % n Col %
Demographics 0.81
Age, years 0.14

< 25 30 31.6 4 13.8 34 27.4
25–29 25 26.3 12 41.4 37 29.8
30–35 21 22.1 9 31.0 30 24.2
> 35 19 20.0 4 13.8 23 18.5

Born in Russia (ref: born outside of Russia) 82 86.3 23 79.3 0.36 105 84.7
Homosexual identity (ref: bisexual) 61 64.2 21 72.4 0.41 82 66.1
Ever married to a woman (ref: never) 12 12.6 3 10.3 0.74 15 12.1
Moved to or within Russian Federation for work (n = 123; ref: no)a 32 33.7 16 57.1 0.03 48 39.0
Usual healthcare provider (n = 118)b 0.07

Private only 24 26.7 6 21.4 30 25.4
Public and private/other 12 13.3 8 28.6 20 16.9
Public only 53 58.9 12 42.9 65 55.1
Other only 1 1.1 2 7.1 3 2.5

Lifetime history of prison/detention (ref: no)a 5 5.3 7 24.1 0.01 12 9.8
Sexual behaviours
Ever disclosed sexual identity/ behaviour to others (n = 121; ref: no) 70 75.3 25 89.3 0.11 95 78.5
Age of first sex (n = 122) 0.73

<  = 18 61 64.9 16 57.1 77 63.1
19–25 31 33.0 11 39.3 42 34.4
> 25 yrs. 2 2.1 1 3.6 3 2.5

No. of male sexual partners (last 12 months) 0.58
One or less 16 16.8 4 13.8 20 16.1
2 to 4 20 21.1 4 13.8 24 19.4
5 or more 59 62.1 21 72.4 80 64.5

No. of steady male partners (last 12 months) a,c 0.02
One or less 60 64.5 13 48.1 73 60.8
2 to 4 20 21.5 13 48.1 33 27.5
5 or more 13 14.0 1 3.7 14 11.7

Received money/goods for sex (last 12 months; n = 118; ref: no) 36 39.1 8 30.8 0.44 44 37.3
Paid money/goods for sex (last 12 months; n = 118; ref: no)a 24 26.7 2 7.1 0.03 26 22.0
Use alcohol or drugs before sex (last 12 months; n = 120) 0.27

Alcohol only 59 63.4 18 66.7 77 64.2
Drugs only (including poppers) 1 1.1 2 7.4 3 2.5
Both alcohol and drugs (including poppers) 19 20.4 4 14.8 23 19.2
Neither 14 15.1 3 11.1 17 14.2

Incompatible lubricant used during sex (n = 121; ref: Compatible)b 36 38.7 16 57.1 0.08 52 43.0

ART: antiretroviral therapy; C. trachomatis: Chlamydia trachomatis; Col: column; HPV: human papilloma virus; HSIL: high-grade squamous 
intraepithelial lesions; N. gonorrhoeae: Neisseria gonorrhoeae; Ref: reference category not displayed.
a p-value < 0.05 
b p-value < 0.10
c Steady partner was defined as ‘another man whom you consider to be your boyfriend or partner and to whom you are most committed.’
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marginally significant in bivariate analysis (p<0.10) 
were used to construct a multivariable logistic regres-
sion model to identify independent factors associated 
with infection with HPV 16/18. Statistical significance 
was set at p<0.05 and marginal significance at p<0.10. 
Sensitivity analyses were conducted to evaluate the 
associations with HPV 16/18 when the comparison 
group comprised only those with no HPV infection of 
any kind. Data were not weighted for RDS network size 
during modelling, given that participants of this sub-
study were  selected  on the basis of HIV status and 
using both RDS and IBS sampling methods. All statis-
tical analyses were conducted using Stata version 12 
(StataCorp, College Station, TX, USA).

Research ethics
The study was conducted in partnership with a local 
non-governmental organisation, AIDS Infoshare, 
and approved by both the Ethics Committee of the 
State Medical University, IP Pavlov, Saint Petersburg, 
Russia and the Johns Hopkins Bloomberg School of 
Public Health Institutional Review Board, Baltimore, 
Maryland, USA.

Results
Final enrolment of HPV sub-study participants included 
124 MSM, of whom 58 were HIV-seropositive, and 65 HIV 
seronegative, based on confirmatory testing, and one 
with indeterminate HIV test results. Four participants 
who reported a past diagnosis of HIV, tested positive 
by rapid test, and declined further confirmatory testing 

were included among the sample of HIV-seropositive 
participants. One participant provided only a rapid 
test, which was negative, but had reported a past 
diagnosis of HIV infection. This participant’s HPV and 
behavioural data were included in the analysis, but HIV 
status was considered indeterminate for this analysis. 
No indeterminate HPV results were returned for any of 
the 124 sub-study participants. Three participants had 
indeterminate anal cytology results, yielding a final 
anal cytology sample of 121.

Table 1 presents demographics and select  sexual prac-
tices of participants in the sub-study, stratified by HIV 
serostatus. Overall, participants had a median age of 
29 years (range: 19–50 years) though HIV-seropositive 
participants tended to be slightly older, compared with 
seronegative participants (p=0.03). No other differ-
ences across HIV serostatus existed among collected 
demographic characteristics.

All evaluated HPV types were present among study 
participants and 39.5% (49/124) were diagnosed 
with infection by at least one HPV genotype. Table 2 
presents HPV diagnoses among MSM participants, 
stratified by HIV serostatus. Infection with any HPV 
genotype was higher among HIV seropositive men 
(29/58; 50.0%) compared with seronegative men 
(20/66, 30.3%; p=0.04). Some 41.4% (24/58) of sero-
positive men were identified with HPV 16/18 compared 
with 23.1% among seronegative men (15/65; p=0.03). 

Table 3B
Distribution of demographic and sexual behaviour characteristics among men who have sex with men in Moscow, Russia, 
by oncogenic human papilloma virus infection (n=124)

No HPV 16/18
infection (n = 95)

HPV 16/18 
infection (n = 29) p value

Total

n Col % n Col % n Col %
Sexually transmitted infections, HIV serostatus and treatment
HSIL (n = 121; ref: normal)a 7 7.6 7 24.1 0.02 14 11.6
Positive rectal N. gonorrhoeae results (n = 124; ref: negative) 4 4.2 3 10.3 0.21 7 5.6
Positive urine/urethral N. gonorrhoeae results (n = 123; ref: Negative) 1 1.1 0 0.0 0.58 1 0.8
Positive rectal C. trachomatis resultsa (n = 124; ref: negative) 6 6.3 6 20.7 0.02 12 9.7
Positive urine/urethral C. trachomatis results (n = 122; ref: Negative) 5 5.3 2 7.1 0.72 7 5.7
Positive syphilis results (n = 123; ref: negative) 13 13.7 7 24.1 0.36 20 16.1
HIV seropositive (n = 123; ref: negative)a 39 41.5 19 65.5 0.02 58 47.2
Last CD4 count (among 7 HIV seropositive men who had ever had a CD4 test) 0.65

>500 cells/µL 1 25.0 1 33.3 2 28.6
200 –500 cells/µL 2 50.0 2 66.7 4 57.1
<200 cells/µL 1 25.0 0 0.0 1 14.3
Currently on ART (n = 11; ref: no) 2 33.3 2 40.0 0.82 4 36.4

ART: antiretroviral therapy; C. trachomatis: Chlamydia trachomatis; Col: column; HPV: human papilloma virus; HSIL: high-grade squamous 
intraepithelial lesions; N. gonorrhoeae: Neisseria gonorrhoeae; Ref: reference category not displayed.
a p-value < 0.05 
b p-value < 0.10
c Steady partner was defined as ‘another man whom you consider to be your boyfriend or partner and to whom you are most committed.’
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HPV genotypes among HIV seropositive MSM dem-
onstrated slightly different patterns and prevalence 
compared with HIV seronegative men. Among the total 
sample, prevalence of HSIL was 11.7%, with no differ-
ence by HIV serostatus (p=0.81).

Table 3 presents the distribution of sexual and health 
behaviours among participants with and without HPV 
16/18 infection. Participants were similar across most 
demographic characteristics. Among those with HPV 
16/18, over 57.1% (16/28) had moved within or into 

Russia for work, compared with 33.7% of those with-
out HPV 16/18 (32/95; p=0.05). Likewise, 24.1% (7/29) 
of those with HPV 16/18 infection had a lifetime his-
tory of detention or prison, compared with 5.3% of 
those without HPV 16/18 (5/94; p=0.01). Differences 
were observed across some sexual behaviours. Higher 
proportions of MSM with HPV 16/18 tended to report 
greater numbers of steady male sexual partners than 
those without HPV 16/18 infection (p=0.02), although 
the total numbers of male sexual partners in the last 
12 months did not differ by HPV infection. Over half of 

Table 4*
Crude and adjusted associations of demographic and sexual behaviour characteristics with human papilloma virus 16/18 
infection among men who have sex with men in Moscow, Russia (n=124)

Crude analysis Adjusted analysisa

OR 95% CI p value AOR 95% CI p value
Demographics
Moved to or within Russian Federation for work (n=123)b,c

No Ref Ref
Yes 2.63 1.11 6.21 0.03 3.18 1.00 10.09 0.05

Usual healthcare provider (n=118)d

Private only Ref
Public and private/other 2.67 0.75 9.45 0.13  
Public only 0.91 0.30 2.70 0.86
Other only 8.00 0.62 103.67 0.11

History of prison/detentionb,e

No Ref Ref
Yes 5.66 1.64 19.55 0.01 6.53 0.85 50.42 0.07

Sexual behaviours
No. of steady male partners (last 12 months) b,c, f

One or less Ref Ref
2 to 4 3.00 1.20 7.53 0.02 6.99 1.94 25.24 P<0.01
5 or more 0.36 0.04 2.96 0.34 0.14 0.01 2.09 0.16

Purchased sex (last 12 months; n=118)b,e

No Ref Ref
Yes 0.21 0.05 0.96 0.04 0.23 0.04 1.26 0.09

Type of lubricant used during sex (n=121)d,e

Condom compatible Ref Ref
Incompatible 2.11 0.90 4.97 0.09 2.84 0.86 9.44 0.09

Sexually transmitted infections
Rectal C. trachomatis resultsb

Negative Ref Ref
Positive 3.87 1.14 13.12 0.03 3.17 0.67 14.90 0.15

HIV diagnosis (n=123)b,c

Seronegative Ref Ref
Seropositive 2.68 1.12 6.39 0.03 5.08 1.49 17.34 0.01

AOR: adjusted odds ratio; C. trachomatis: Chlamydia trachomatis; CI: confidence intervals; OR: odds ratio.

a  The final model included HIV status, rectal Chlamydia infection, migration to/within Russia, lifetime history of detention in prison, number 
of steady male sex partners, type of lubricant typically used during anal sex with men (condom compatible v. incompatible), and age 
(continuous); Dependent variable reference group is no HPV 16/18 infection; 

b  Crude analysis p-value for total variable < 0.05; 
c   Adjusted analysis p-value for total variable < 0.05; 
d  Crude analysis p-value for total variable  < 0.10; 
e  Adjusted analysis p-value for total variable  < 0.10; 
f  Steady partner was defined as ‘another man whom you consider to be your boyfriend or partner, to whom you are most committed.’
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MSM with HPV 16/18 infection (57.1%; 16/28) reported 
the use of a condom-incompatible lubricant or no lubri-
cant (incompatible lubricants are those which are not 
water- or silicon-based, including oils and lotions), 
which was marginally higher than those without infec-
tion (36/93; 38.7%; p=0.08). HSIL (p=0.02) and rec-
tal infection with Chlamydia trachomatis (p=0.02) 
were associated with HPV 16/18 infection HSIL was 
present among 24.1% (7/29) of participants with HPV 
16/18 infection, compared with 7.6% of those without 
HPV16/18 (7/92; p=0.02). In the sensitivity analysis 
(data not shown) with a comparison group of those 
without any HPV infection, patterns of association 
were similar to those in Table 3.

Table 4 presents crude and adjusted associations 
with HPV 16/18 infection. HIV infection was indepen-
dently associated with HPV 16/18 infection (adjusted 
odds ratio (AOR): 5.08; 95% confidence intervals (CI): 
1.49–17.34; p=0.01), as was having 2–4 steady male 
sex partners in the last year (vs ≤ 1; AOR: 6.99; 95% 
CI: 1.94–25.24; p<0.01). History of prison or detention 
(AOR: 6.53; 95% CI: 0.85–50.42; p=0.07), use of incom-
patible lubricants (AOR: 2.84; 95% CI: 0.86–9.44; 
p=0.07), and migration to/within Russia (AOR: 3.18; 
95% CI: 1.00–10.09; p=0.05) were marginally associ-
ated with HPV 16/18. Rectal infection with C. trachoma-
tis was no longer associated with HPV 16/18 after 
adjustment for other variables, though the magnitude 
of the odds ratio suggests potential association. In 
the sensitivity analysis (data not shown) for the crude 
and adjusted logistic regression, HIV infection, rectal  
C. trachomatis infection, history of moving to/within 
the Russian Federation, having 2–4 steady male part-
ners were independently associated with HPV16/18.

Discussion
HPV, particularly its oncogenic genotypes, is prevalent 
among this sample of Moscow-based MSM and more 
common among those living with HIV infection. All 
tested genotypes were detected among the total sam-
ple, with 41.2% infected with at least one HPV geno-
type, the majority of which were comprised of HPV 16 
or 18 genotypes. To a lesser degree, HSIL was also 
identified among this sample. HPV 16/18 infection was 
significantly or marginally associated with structural 
factors, sexual behaviours, and individual biological 
factors. In this context, HIV infection may act as a bio-
logical factor for HPV infection, as well as serving as 
a marker for sexual risk. While rectal C. trachomatis 
infection was not significant after inclusion in the full 
model, the magnitude of the odds ratios suggests that 
such infections may be related to HPV 16/18, which is 
consistent with studies in other settings [17]. These 
data represent the first data on HPV and anal dyspla-
sia in MSM from the Russian Federation, as well as the 
wider EECA Region.

Consistent with other research of HPV in MSM, HPV 
16/18 was associated with individual sexual behaviours 
[3,18]. In this study, HPV was specifically associated 

with higher numbers of steady male sexual partners 
in the last 12 months. While there was no difference 
across the total numbers of sex partners within the last 
12 months, the association with the number of steady 
partners may actually reflect the sexual relationships 
where condoms are most inconsistently used, given 
that condoms tend to be used more consistently during 
relationships with new partners [9,19]. Additionally, 
increased numbers of steady partners among MSM 
with HPV 16/18 infection may reflect more transient 
relationships and greater risk behaviour among this 
subgroup. HPV 16/18 was also associated with regu-
lar use of lubricants that are incompatible with latex 
condoms. Oil-based lubricants or other methods of 
lubrication (such as body lotion) have been shown to 
degrade latex condoms during use, potentially facilitat-
ing exposure to HPV infection during anal intercourse 
[20]. Simple interventions that improve condom use 
with all sexual partners and increase use of condom-
compatible lubricants may reduce HPV transmission, 
as well as HIV and other STIs.

Several structural factors were marginally associ-
ated with HPV 16/18. These factors included history 
of detention in prison and migration to or within the 
Russian Federation. These may be markers of expo-
sures to new networks in which HPV and/or HIV may be 
prevalent (e.g. among MSM networks in prison or in a 
new city) or may reflect low access to prevention meth-
ods for HIV/STI [9,21]. In the absence of data on HPV 
in Russia or EECA, understanding of HPV transmission 
related to these structural factors may be derived from 
research on HIV and other STI. An Internet survey con-
ducted among MSM in 38 European countries in 2010 
found that around 65% of Russian men had received 
information about how STIs can be transmitted during 
same-sex practices and only 50% had accessed HIV 
prevention programmes. These indicators for infor-
mation and access to HIV prevention were below the 
median estimates for their European counterparts [22]. 
For those detained in prison/detention or who are new 
migrants, access to information and prevention meth-
ods may be even more limited [23]. Condoms and other 
HIV prevention methods are not available within pris-
ons or detention facilities in Russia, despite evidence 
of exposure opportunities and transmission within 
prisons in Russia and wider EECA countries [24,25]. 
During detention, HIV, HPV and other STI transmission 
may occur through consensual same sex behaviours, 
rape or other non-consensual practices, and HIV expo-
sure through shared syringes among those who inject 
drugs [24]. Outside of prison or detention, access to 
public healthcare is limited by the propiska-like sys-
tem that requires individuals to be registered and hold 
documentation for their city of residence. For migrant 
populations, including internal migrants, this limits 
access basic HIV and STI prevention [23,26]. In other 
European countries, migration status has been associ-
ated with increased prevalence of HIV and STI infection 
[27].
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Findings should be viewed in light of several limita-
tions. First, this was a small, cross-sectional study to 
explore circulating HPV and oncogenic HPV genotypes 
among MSM in Moscow, Russia; thus, this small sam-
ple size limits statistical power and broader inferences. 
Selection  on the basis of HIV status and self-reported 
inconsistent condom use may bias the estimates of 
HPV prevalence. Consistent with other socio-behav-
ioural surveys, additional bias may be introduced with 
the length of the survey and/or selection  bias associ-
ated with presenting to the study clinic for participation 
and participant incentives. As such, these data are not 
intended to provide prevalence estimates for the coun-
try or Moscow city, but provide insight into anal HPV 
infection among Moscow-based MSM and circulating 
genotypes. Findings from the multivariable analysis 
are informative for future research, but the generalisa-
bility may be limited by the small sample and non-ran-
dom sampling method and should be interpreted with 
caution. Studies with larger samples and prospective 
analyses are needed to fully understand correlates or 
predictors of HPV infection among Russian MSM. Data 
were not collected on smoking duration or dose, which 
is a known risk factor for progression to HSIL and is 
relevant in Russia where smoking remains very com-
mon [3]. As this was a cross-sectional study, longitu-
dinal data on anal clearance rate of the different HPV 
types or persistence of infection were not collected and 
further research is warranted, as persistence has been 
significantly greater for persons living with HIV, com-
pared with those who are uninfected [6,18].

Interventions to reduce HPV transmission among 
MSM in the Russian Federation are warranted. Both 
the quadrivalent and bivalent vaccines have demon-
strated efficacy against oncogenic HPV-vaccine-type 
infections in MSM and other men [28]. Modelling 
estimates have taken such findings further and esti-
mated an 86% reduction in HPV 16/18-related carci-
nomas among men in Europe with implementation of 
vaccination of girls and boys vs screening alone [29]. 
Relative to a female-only programme, vaccination of 
both genders has demonstrated a greater reduction 
in male and female HPV-related carcinomas [29]. The 
quadrivalent HPV vaccine has been licensed for use in 
Russia and is being tested in school-based, pilot pro-
grammes for adolescent girls in four Russian cities, 
including Moscow, though regional experts have rec-
ommended inclusion of boys in vaccination campaigns 
[30,31]. While HIV prevention programmes for MSM in 
the Russian Federation are limited by stigmatization 
and laws ban ‘homosexual propaganda’, equitable HPV 
vaccination programmes for young men and women in 
the country may impart benefit without requiring dis-
closure of sexual preferences [32, 33]. Research from 
North American settings also support the use of anal 
Pap screening among MSM as an acceptable means of 
secondary prevention, though cost-effectiveness anal-
yses have yielded mixed results [34,35].

Prevention of HPV infection among MSM in the Russian 
Federation — and ultimately prevention of HSIL — may 
rely on basic tenets of HIV prevention: condom dis-
tribution and ART treatment for those living with HIV. 
Enabling access to and encouraging use of appropriate 
condoms and compatible lubricants with all partners 
during anal intercourse provides protective barriers 
against HPV acquisition in the absence of other HPV 
prevention methods. Given that ART has also demon-
strated protective benefits against oncogenic HPV, in 
addition to preventing onward transmission of HIV, 
HIV testing and access to ART care for MSM who are 
living with HIV remain critical [36,37]. As resources for 
HIV prevention among key populations in the Russian 
Federation become limited, programmes that are com-
prehensive and address multiple STIs, including HIV 
and HPV, and facilitate engagement with HIV care, may 
be most efficient and promising for protecting health 
of Russian MSM.

* Erratum: 
The title of Table 4 was corrected on 28 April 2015.

Acknowledgements
Funding for this study came from the US National Institute of 
Mental Health (NIMH R01 MH085574-01A2) “High Risk Men: 
Identity, Health Risks, HIV and Stigma” funded from 2009-
2014. We wish to thank SANAM clinic in Moscow and Tatiana 
Bonderenko for insight, support, and use of the SANAM 
clinic for conduct of qualitative research and the Be Safe 
study. We thank Irina Deobald and Konstantin Dyakonov for 
their contribution to the development and planning of the Be 
Safe study. We extend our appreciation to Ronald Stall of the 
Center for LGBT Health Research at University of Pittsburgh 
for his contribution into the study measures. We are deeply 
thankful to the participants who contributed their time and 
personal experiences to this study.

Conflict of interest
None declared.

Authors’ contributions
CB, AW, CZ, NG, VM, AP, and CL collaborated in the design 
and oversight of the overall study. RC, IM, and AD provided 
additional expertise into the design and analysis of the HPV 
sub-study. IK and PD coordinated local study implementation 
and conducted data collection. AW wrote the initial drafts of 
this manuscript. AW conducted the statistical analysis and 
composed the initial draft of the paper. All authors had full 
access to the data, reviewed and edited the manuscript, and 
all take responsibility for its integrity as well as the accuracy 
of the analysis.

References
1. Darragh TM, Winkler B.Anal cancer and cervical cancer 

screening: key differences. Cancer Cytopathol. 2011;119(1):5-19.
2. Schim van der Loeff M, Mooij S, Richel O, de Vries HC, Prins 

J. HPV and Anal Cancer in HIV-Infected Individuals: A Review. 
Curr HIV/AIDS Rep. 2014;11(3):250-62.



85www.eurosurveillance.org

3. Wiley DJ, Li X, Hsu H, Seaberg EC, Cranston RD, Young S, et 
al. Factors affecting the prevalence of strongly and weakly 
carcinogenic and lower-risk human papillomaviruses in anal 
specimens in a cohort of men who have sex with men (MSM). 
PLoS ONE. 2013;8(11):e79492. http://dx.doi.org/10.1371/
journal.pone.0079492 PMID:24278140

4. Machalek DA, Poynten M, Jin F, Fairley CK, Farnsworth A, 
Garland SM, et al. Anal human papillomavirus infection 
and associated neoplastic lesions in men who have sex 
with men: a systematic review and meta-analysis. Lancet 
Oncol. 2012;13(5):487-500. http://dx.doi.org/10.1016/S1470-
2045(12)70080-3 PMID:22445259

5. Coutlée F, de Pokomandy A, Franco EL. Epidemiology, natural 
history and risk factors for anal intraepithelial neoplasia. Sex 
Health. 2012;9(6):547-55. http://dx.doi.org/10.1071/SH11167 
PMID:22954036

6. Grabowski MK, Gray RH, Serwadda D, Kigozi G, Gravitt PE, 
Nalugoda F, et al. High-risk human papillomavirus viral load 
and persistence among heterosexual HIV-negative and HIV-
positive men. Sex Transm Infect. 2014;90(4):337-43. http://
dx.doi.org/10.1136/sextrans-2013-051230 PMID:24482488

7. Wirtz AL, Zelaya C, Latkin C, Stall R, Peryshkina A, Galai N, 
et al. Alcohol use and its associated sexual and substance 
use behaviors among men who have sex with men in Moscow, 
Russia. AIDS Behav. 2015. Forthcoming.

8. Bray F, Lortet-Tieulent J, Znaor A, Brotons M, Poljak M, Arbyn 
M. Patterns and trends in human papillomavirus-related 
diseases in Central and Eastern Europe and Central Asia. 
Vaccine. 2013;31(Suppl 7):H32-45. http://dx.doi.org/10.1016/j.
vaccine.2013.02.071 PMID:24332296

9. Amirkhanian YA, Kelly JA, Kirsanova AV, DiFranceisco W, 
Khoursine RA, Semenov AV, et al. HIV risk behaviour patterns, 
predictors, and sexually transmitted disease prevalence in the 
social networks of young men who have sex with men in St 
Petersburg, Russia. Int J STD AIDS. 2006;17(1):50-6.

10. Kelly JA, Amirkhanian YA, McAuliffe TL, Granskaya JV, 
Borodkina OI, Dyatlov RV, et al. HIV risk characteristics and 
prevention needs in a community sample of bisexual men in St. 
Petersburg, Russia. AIDS Care. 2002;14(1):63-76. http://dx.doi.
org/10.1080/09540120220097946 PMID:11798406

11. Niccolai LM, King EJ, Eritsyan KU, Safiullina L, Rusakova MM. 
‘In different situations, in different ways’: male sex work in St. 
Petersburg, Russia. Cult Health Sex. 2013;15(4):480-93.

12. Hartwig S, Syrjanen S, Dominiak-Felden G, Brotons M, 
Castellsague X. Estimation of the epidemiological burden of 
human papillomavirus-related cancers and non-malignant 
diseases in men in Europe: a review. BMC Cancer. 2012;12:30.

13. Magnani R, Sabin K, Saidel T, Heckathorn D. Review of 
sampling hard-to-reach and hidden populations for HIV 
surveillance. AIDS. 2005;19(Suppl 2):S67-72. http://dx.doi.
org/10.1097/01.aids.0000172879.20628.e1 PMID:15930843

14. Malekinejad M, Johnston LG, Kendall C, Kerr LR, Rifkin 
MR, Rutherford GW. Using respondent-driven sampling 
methodology for HIV biological and behavioral surveillance 
in international settings: a systematic review. AIDS Behav. 
2008;12(S1) Suppl; 105-30. http://dx.doi.org/10.1007/s10461-
008-9421-1 PMID:18561018

15. MacKellar DA, Gallagher KM, Finlayson T, Sanchez T, Lansky A, 
Sullivan PS. Surveillance of HIV risk and prevention behaviors 
of men who have sex with men--a national application of 
venue-based, time-space sampling. Public Health Rep. 
2007;122(Suppl 1):39-47. Epub20070316. PMID:17354526

16. Belyaev VV, Pokrovsky VV, Kravchenko AV. Counselling for HIV: 
Manual for physicians of various specialties. Moscow, 2003. 
Russian.

17. Schwartz LM, Castle PE, Follansbee S, Borgonovo S, Fetterman 
B, Tokugawa D, et al. Risk factors for anal HPV infection and 
anal precancer in HIV-infected men who have sex with men. J 
Infect Dis. 2013;208(11):1768-75. http://dx.doi.org/10.1093/
infdis/jit374 PMID:23908478

18. Mooij SH, van der Klis FR, van der Sande MA, Schepp RM, 
Speksnijder AG, Bogaards JA, et al. Seroepidemiology of 
high-risk HPV in HIV-negative and HIV-infected MSM: the H2M 
study. Cancer Epidemiol Biomarkers Prev. 2013;22(10):1698-
708. http://dx.doi.org/10.1158/1055-9965.EPI-13-0460 
PMID:24097197

19. Finlayson TJ, Le B, Smith A, Bowles K, Cribbin M, Miles I, et 
al.; Centers for Disease Control and Prevention (CDC). HIV 
risk, prevention, and testing behaviors among men who have 
sex with men--National HIV Behavioral Surveillance System, 
21 U.S. cities, United States, 2008. MMWR Surveill Summ. 
2011;60(14):1-34. PMID:22031280

20. Voeller B, Coulson AH, Bernstein GS, Nakamura RM. 
Mineral oil lubricants cause rapid deterioration of latex 
condoms. Contraception. 1989;39(1):95-102. http://dx.doi.
org/10.1016/0010-7824(89)90018-8 PMID:2535978

21. Amirkhanian YA, Kuznetsova AV, Kelly JA, Difranceisco WJ, 
Musatov VB, Avsukevich NA, et al. Male labor migrants in 
Russia: HIV risk behavior levels, contextual factors, and 

prevention needs. J Immigr Minor Health. 2011;13(5):919-28. 
http://dx.doi.org/10.1007/s10903-010-9376-y PMID:20690041

22. The EMIS Network. EMIS 2010: The European Men-Who-Have-
Sex-With-Men Internet Survey. Findings from 38 countries. 
Stockholm: European Centre for Disease Prevention and 
Control; 2013. Available from: http://ecdc.europa.eu/en/
publications/Publications/EMIS-2010-european-men-who-
have-sex-with-men-survey.pdf

23. Wirtz AL, Zelaya CE, Peryshkina A, Latkin C, Mogilnyi V, Galai 
N, et al. Social and structural risks for HIV among migrant and 
immigrant men who have sex with men in Moscow, Russia: 
implications for prevention. AIDS Care. 2014;26(3):387-95.

24. Dolan K, Kite B, Black E, Aceijas C, Stimson GV; Reference 
Group on HIV/AIDS Prevention and Care among Injecting Drug 
Users in Developing and Transitional Countries. HIV in prison 
in low-income and middle-income countries. Lancet Infect Dis. 
2007;7(1):32-41.

25. Wirtz AL, Kirey A, Peryskina A, Houdart F, Beyrer C. Uncovering 
the epidemic of HIV among men who have sex with men in 
Central Asia. Drug Alcohol Depend. 2013;132(Suppl 1):S17-
24. http://dx.doi.org/10.1016/j.drugalcdep.2013.06.031 
PMID:23906993

26. European Centre for Disease Prevention and Control (ECDC). 
ECDC Technical Report: Migrant health: Access to HIV 
prevention, treatment, and care for migrant populations in 
EU/EEA countries. Stockholm: ECDC; 2009. Available from: 
http://ecdc.europa.eu/en/publications/publications/0907_ter_
migrant_health_hiv_access_to_treatment.pdf

27. Platt L, Jolley E, Hope V, Latypov A, Hickson F, Reynolds L, 
Rhodes T. HIV in the European Region: Vulnerability and 
Response. World Bank, Washington, DC: World Bank; 2013.

28. Giuliano AR, Palefsky JM, Goldstone S, Moreira ED Jr, Penny 
ME, Aranda C, et al. Efficacy of quadrivalent HPV vaccine 
against HPV Infection and disease in males. N Engl J Med. 
2011;364(5):401-11. http://dx.doi.org/10.1056/NEJMoa0909537 
PMID:21288094

29. Marty R, Roze S, Bresse X, Largeron N, Smith-Palmer J. 
Estimating the clinical benefits of vaccinating boys and 
girls against HPV-related diseases in Europe. BMC Cancer. 
2013;13:10.

30. Bosch FX, Broker TR, Forman D, Moscicki AB, Gillison ML, 
Doorbar J, et al.; authors of ICO Monograph Comprehensive 
Control of HPV Infections and Related Diseases Vaccine 
Volume 30, Supplement 5, 2012. Comprehensive control 
of human papillomavirus infections and related diseases. 
Vaccine. 2013;31(Suppl 7):H1-31. http://dx.doi.org/10.1016/j.
vaccine.2013.10.003 PMID:24332295

31. Bruni L, Brotons M, Barrionuevo-Rosas L, Serrano B, Cosano R, 
Munoz J, et al. Human Papillomavirus and Related Diseases in 
Russian Federation. Barcelona: ICO Information Centre on HPV 
and Cancer; 2014. Available from: http://www.hpvcentre.net/
statistics/reports/RUS.pdf

32. Lokshina T. Russia: International Human Rights Law Breached 
by Russian Ban on “Homosexual Propaganda”. New York: 
Human Rights Watch, 29 June 2012. Available from: http://
www.hrw.org/news/2012/06/29/russia-international-human-
rights-law-breached-russian-ban-homosexual-propaganda

33. O Vnesenii Izmenenij v Stat’ju 5 Federal’nogo Zakona “O 
Zasite Detej ot Informacii, PricinJajusej Vred ih Zdorov’ju 
i Razvitiju” i Otdel’nye Zakonodatel’nye Akty Rossijskoj 
Federacii v Celjah Zasity Detej ot Informacii, Propagandirujusej 
Otricanie Tradicionnyh Semejnyh Cennostej [On Amendments 
to Article 5 of the Federal Law “On Protection of Children from 
Information Harmful to Their Health and Development” and 
to Certain Legislative Acts of the Russian Federation with the 
Aim of Protecting Children from Information that Promotes 
the Denial of Traditional Family Values]. Moscow: Sobranie 
Zakonodatel’stva Rossiiskoi Federatsii [Russian Federation 
Collection of Legislation]; 2013. No. 26, Item 3208. Russian. 
Available from: http://asozd2.duma.gov.ru/main.nsf/(Spravka)
?OpenAgent&RN=44554-6&02 [http://perma.cc/Y2WQ-EFXH]

34. Howard K. The cost-effectiveness of screening for anal cancer 
in men who have sex with men: a systematic review. Sex 
Health. 2012;9(6):610-9. http://dx.doi.org/10.1071/SH12017 
PMID:22951072

35. D’Souza G, Rajan SD, Bhatia R, Cranston RD, Plankey MW, 
Silvestre A, et al. Uptake and predictors of anal cancer 
screening in men who have sex with men. Am J Public 
Health. 2013;103(9):e88-95. http://dx.doi.org/10.2105/
AJPH.2013.301237 PMID:23865658

36. Wilkin TJ, Palmer S, Brudney KF, Chiasson MA, Wright TC. Anal 
intraepithelial neoplasia in heterosexual and homosexual HIV-
positive men with access to antiretroviral therapy. J Infect Dis. 
2004;190(9):1685-91.

37. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour 
MC, Kumarasamy N, et al. Prevention of HIV-1 infection with 
early antiretroviral therapy. N Engl J Med. 2011;365(6):493-505. 
http://dx.doi.org/10.1056/NEJMoa1105243 PMID:21767103



86 www.eurosurveillance.org

Review articles

A systematic review of evidence to inform HIV 
prevention interventions among men who have sex with 
men in Europe

S Strömdahl (susanne.stromdahl@ki.se)1, F Hickson2, A Pharris3, M Sabido4, S Baral1,5, A Thorson1

1. Department of Public Health Sciences, Karolinska Institutet, Sweden
2. Sigma Research, Department of Social & Environmental Health Research, London School of Hygiene & Tropical Medicine, 

United Kingdom
3. European Centre for Disease Prevention and Control (ECDC), Stockholm, Sweden
4. Fundació Sida i Societat, Barcelona, Spain
5. Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, USA

Citation style for this article: 
Strömdahl S, Hickson F, Pharris A, Sabido M, Baral S, Thorson A. A systematic review of evidence to inform HIV prevention interventions among men who have sex 
with men in Europe. Euro Surveill. 2015;20(15):pii=21096. Available online: http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=21096 

Article submitted on 05 January 2015 / published on 16 April 2015

An estimated 42% of all newly diagnosed HIV cases in 
Europe in 2013 were transmitted during sex between 
men. This review was performed to identify and 
describe studies evaluating the efficacy and effec-
tiveness of HIV prevention interventions among men 
who have sex with men (MSM), in relation to imple-
mentation data from European settings. A systematic 
search was performed individually for 24 interven-
tions. Data were extracted from studies including 
efficacy or implementation data from European set-
tings, appraised for efficacy, implementation and 
plausibility, and assigned a grade (1-4) according to 
the Highest Attainable Standard of Evidence (HASTE) 
framework. Four interventions (condom use, peer out-
reach, peer-led groups, and using universal coverage 
of antiretroviral treatment and treatment as preven-
tion) were assigned the highest HASTE grade, 1. 
Another four interventions were assigned 2a for prob-
able recommendation, including voluntary counselling 
and testing for HIV, using condom-compatible lubri-
cant, using post-exposure prophylaxis, and individual 
counselling for MSM living with HIV. In addition, seven 
interventions were assigned a grade of 2b, for possi-
ble recommendation. Encouragingly, 15 interventions 
were graded to be strongly, probably or possibly rec-
ommended. In the relatively resource-rich European 
setting, there is an opportunity to provide global lead-
ership with regard to the regional scale-up of compre-
hensive HIV prevention interventions for MSM. 

Introduction
In 2012 the global burden of HIV was estimated to 
include 35.3 million people living with the virus (peo-
ple living with HIV, PLWH). Among adults between the 
ages of 15–49 years old HIV prevalence was estimated 
at 0.8% [1]. Globally there is a declining trend in new 
infections, morbidity and mortality due to HIV/AIDS [2]. 

Improved treatment regimens and access to treatment 
are important factors behind these trends [2].

Gay, bisexual and other men who have sex with men 
(MSM) are disproportionately affected by HIV in every 
setting where data are available [3]. HIV rates reported 
among MSM show an increasing trend, in contrast to 
the declining trends reported in the general popula-
tion [4]. A 2013 systematic review of HIV epidemiology 
in 33 high-income countries where data were available 
estimated a total of 2.3 million PLWH [5] and a male–
female median case ratio of 2.5: 1 [5,6], indicating 
male-predominant epidemics. High-income countries 
where antiretroviral treatment (ART) and prevention 
services are available show increasing trends in HIV 
prevalence among MSM [5,7].

Of the 29,157 persons diagnosed with HIV and reported 
in the European Union/European Economic area (EU/
EEA) in 2013, 42% of cases were estimated to be due to 
sex between men [8]. Since 2006, MSM represent the 
only key population where an increase in HIV diagno-
ses has been observed, with a 33% increase between 
2004 and 2013 in the EU/EEA overall and with increases 
of more than 100% observed in some EU countries 
during the past decade, including Bulgaria, Cyprus, 
Czech Republic, Hungary, Romania, and Slovakia [9]. 
HIV prevalence among MSM was estimated to be at or 
above 5% in 14 of the 26 EU/EEA countries reporting 
national data in 2012 [10].

In accounting for the relatively higher rates of HIV 
among MSM compared with the general population, 
recent epidemic modelling highlights the importance 
of the higher transmissibility of HIV during unpro-
tected anal intercourse (as opposed to vaginal) and the 
importance of insertive/receptive sexual role versatil-
ity among MSM [4,11]. Clusters of HIV transmission 
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indicative of outbreaks within sexual networks of MSM 
may also play an important role in the higher transmis-
sion probability reported [12-14].

The current picture of the HIV epidemic among MSM in 
Europe highlights significant variation between coun-
tries. Biological and behavioural surveillance systems 
vary across European countries, as do the extent of 
sexual health needs assessment, collaborative service 
planning and the availability of acceptable and acces-
sible sexual health services [15]. Prevalence data for 
MSM, a population of unknown size, can be estimated 
in diverse ways and therefore prevalence rates may not 
be fully comparable between countries. Most European 
countries report the number of newly diagnosed cases 
annually [10].

Community, research, medical and public health efforts 
to prevent HIV have existed in Europe for over three 
decades, with European gay community organisations 
at the forefront of peer-led HIV prevention globally. 
However, overall national responses have been inad-
equate to contain HIV epidemics among MSM, with 
continuing high and in some countries increasing HIV 
incidence among MSM [5,16].

HIV prevention interventions for MSM are purposeful 
activities intended to increase the uptake of HIV pre-
cautionary behaviours or to reduce HIV risk behaviours. 
Intervention activities can target MSM directly, they 

can be directed to intermediaries who deliver activities 
to MSM, or they can influence the policy and service 
environment. The effectiveness of HIV prevention inter-
ventions among MSM has been assessed previously, 
most recently by the World Health Organization Global 
Guidelines process in 2010–11 [17]. In order to capture 
more recent data in the rapidly evolving field of HIV 
prevention and to ensure context-specific relevance, 
there was a need to update and extend the previous 
reviews and catalogue the evidence in order to inform 
MSM prevention interventions in Europe [18,19].

The objectives of this review were to identify and 
describe studies evaluating the efficacy, and effec-
tiveness of HIV prevention interventions among MSM 
in relation to implementation data from the European 
setting, and to further appraise the evidence according 
to the Highest Attainable Standard of Evidence (HASTE) 
framework [20]. The review of evidence was performed 
in order to inform the development of guidance by the 
European Centre for Disease Control and Prevention 
(ECDC) to Member States on the commissioning and 
delivery of HIV prevention interventions to MSM in the 
EU/EEA [21].

Methods
In this review the term ‘men who have sex with men’ 
(MSM) refers to the population of men engaged in 
same-sex sexual behaviour, inclusive of sexual identi-
ties (e.g. gay, bisexual, straight, experimenting, etc.) 

Figure
Work process for systematic review of HIV prevention interventions among men who have sex with men within the 
European setting, searches performed December 2012–February 2013
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and sexual desire. The term MSM includes people 
who identify as men, and therefore includes transgen-
der men who have sex with men. Transgender women 
might share some biological risks with MSM such as 
receptive anal intercourse, but recent data shows a 
higher HIV burden in this group, indicating a differ-
ent epidemic scenario [22], and therefore transgender 
women are not included as a sub-group of MSM in this 
review. We use the term MSM in this review recognis-
ing the diversity and heterogeneity of this group but 
also the limitations of this term.

First, we made a comprehensive list of known interven-
tions that address primary HIV transmission among 
MSM, inclusive of biomedical, psychosocial, and pro-
grammatic interventions. The list was developed, 
discussed and agreed by an expert review group and 
included medical, social science and policy experts, 
programme implementers from non-governmental 
organisations and government representatives. The 
group was convened by the ECDC for the development 
of European guidelines on HIV prevention in MSM. A 
systematic review was performed for each intervention 
included (Figure 1).
 
Existing evidence from randomised controlled trials 
(RCTs) evaluating public health interventions with bio-
logical endpoints for MSM populations are limited, 
which highlights the need for strategies additional 
to the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) system when 
performing a review such as this [18-19,23]. The HASTE 
system builds on the GRADE system and was devel-
oped specifically to evaluate evidence regarding HIV/
sexually transmitted infection (STI) interventions 
among most at-risk populations, in particular MSM 

[19]. HASTE takes into account three categories that 
are given equal weight: efficacy data, implementation 
science data and biological and public health plausibil-
ity (Table 1) [19]. Hill’s criteria for causality remain the 
most relevant set of determinants of whether an inter-
vention causes prevention and/or mitigation of disease 
in the HASTE grading system [24].

Implementation data were defined as data reporting on 
availability, acceptability, uptake, feasibility of imple-
mentation, implementation costs, and effectiveness of 
the intervention among MSM in the European setting.

Public health plausibility was defined as the interven-
tion having a likely pathway leading to a decrease in 
HIV incidence. For example, HIV testing itself might not 
lead directly to lower HIV incidence, but it has a cru-
cial role because it is on the pathway to uptake of ART 
for people living with HIV, which does decrease HIV 
onward transmission and HIV-related morbidity and 
mortality.

Search strategies
The Population, Intervention, Comparison, Outcome 
(PICO) model was used to develop inclusion criteria 
and search terms per intervention [25]. The population 
for the intervention was MSM. All types of comparison 
and no comparison were included. Outcomes included 
were biological markers (prevalence and incidence of 
HIV/STIs), self-reported diagnoses of HIV infection 
and self-reported behavioural outcomes on condom 
use or unprotected anal intercourse (UAI). Studies 
reporting on implementation data were only included 
if performed in Europe. Systematic reviews previously 
performed on these topics were included. Non-peer-
reviewed literature was not used as a source of original 

Table 1
Highest Attainable Standard of Evidence (HASTE) system for HIV interventionsa

Grade level Strength of recommendation Explanation

Grade 1 Strong
•	High	plausibility
•	Efficacy	is	consistent
•	Large	body	of	consistent	implementation	data

Grade 2

Grade 2a Conditional: probable
•	Plausibility
•	Limited	efficacy	data
•	Consistently	effective	from	implementation	data

Grade 2b Conditional: possible
•	Plausibility
•	Limited	or	inconsistent	efficacy	data
•	Limited	or	paucity	of	implementation	datab

Grade 2c Conditional: pending •	Plausibility
•	Ongoing	efficacy	trials

Grade 3 Insufficient
•	Undefined	plausibility
•	Inconsistent	data
•	Inconsistent	or	paucity	of	implementation	data

Grade 4 Inappropriate •	Consistent	data	demonstrating	lack	of	efficacy
•	Consensus	from	implementation	data	of	inappropriate	intervention

a  Modified from [21]
b  A modification has been made, adding paucity of implementation data to grade 2b.
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data, but these documents did guide further searches 
for literature. Studies published in English, French, and 
Spanish were included. Studies not fitting these crite-
ria were excluded from the review.

Electronic searches were performed in PubMed, 
Embase, Medline, Cinahl, PsycINFO, the Cochrane 
Library and the World Health Organization publication 
database. The search included medical subject head-
ings (MeSH) terms for HIV or AIDS, and terms associ-
ated with MSM and the specific interventions reviewed 
(Annex I). Searches were particularly designed to be 
broad and comprehensive initially and were performed 
between 10 December 2012 and 8 February 2013. We 
reviewed the search strategies performed between 8 
June 2010 and 17 March 2011 to guide the WHO’s 2011 
recommendations for ‘Prevention and treatment of HIV 

and other sexually transmitted infections among MSM 
and transgender people’, and where relevant these 
were updated up to 8 February 2013 [17].

Screening and data extraction
After the removal of duplicates, titles were screened 
independently by two researchers (SS, MS) to exclude 
those that did not fit the inclusion criteria. When a title 
was judged to be relevant, the abstract was reviewed 
and included if the inclusion criteria were met. When it 
was not clear whether the abstract met the inclusion 
criteria, the full article was reviewed.

For all selected  articles, data were extracted by two 
researchers (SS, MS) using a pre-designed data extrac-
tion form that included details on individual study 
design, methods of recruitment, sampling frame, 

Table 2
Number of articles found through search strategies, screened and included according to inclusion criteria for HIV 
prevention interventions among men who have sex with men in Europe

Interventions

Articles
identified
through

searches

Number of 
articles

included
addressing 

efficacy

Number of 
articles

included
addressing

implementation
Condom use 130 1 3
Universal coverage of antiretroviral treatment and treatment as prevention 9 1 4
Peer-led group interventions 326 2 0
Peer outreach 326 2 0
Voluntary HIV counselling and testing 717 2 8
Condom-compatible lubricant use (when using condoms) 130 5 2
Post-exposure prophylaxis 28 3 2
Individual counselling for MSM living with HIV 327 4 2
Peer-led group interventions targeting MSM living with HIV 326 1 2
Sex venue-based interventions 25 1 8
Social marketing interventions 476 3 7
Individual counselling for MSM 327 2 1
Internet-based HIV prevention messages 40 6 4
Training for healthcare providers to provide comprehensive care for MSM 225 0 1
MSM friendly clinics 234 0 1
Voluntary anonymous partner notification 126 0 7
Voluntary medical male circumcision 49 3 2
Pre-exposure prophylaxis 4 1 0
Campaigns for lesbian, gay, bisexual and trans equality 3 0 1
Female condom use 4 3 1
Serosorting 9 3 4
Avoid ejaculation of semen orally 226 3 0
Avoiding poppers during anal intercourse 5 0 0
Reducing alcohol binge drinking among MSM 119 1 0
Total number of articlesa 3,865 47 60

MSM: Men who have sex with men.

Searches were performed between 10 December 2012 and 8 February 2013.

a Search strategies captured the same articles to some extent.
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sample size, location, response rate, analysis per-
formed, results, confounders, reported HIV preva-
lence/incidence and self-reported sexual behaviour, 
HIV prevalence/incidence and self-reported sexual 
behaviour in comparison groups (if provided).

Analysis
First, a critical appraisal of the quality of each indi-
vidual efficacy study was performed by two research-
ers (SS, MS) using a checklist approach to assess the 
methodological components [26]. In the next step a 
compilation was done, including all relevant studies or 
reviews for each intervention. The data compilations 
were then reviewed by SS and MS, together with a sen-
ior researcher (AT), in order to check for consistency. 
Implementation studies were appraised for availability, 
acceptability, uptake, feasibility of implementation, 
implementation costs, and (when available) effective-
ness of the intervention among MSM in the European 
setting.

A paucity of implementation data was found in the EU/
EEA setting. Therefore the HASTE grading framework 
was adjusted slightly regarding grade 2b. Interventions 
with limited efficacy data, defined as being plausi-
ble but lacking European implementation data were 
assigned a grade 2b. Interventions without established 
efficacy were assigned a grade 2c in order to differen-
tiate interventions with (grade 2b) and without (grade 
2c) established efficacy.

The evidence gathered for each intervention was 
reviewed using the HASTE grading framework  [20]. 
The grading was performed independently by two 
researchers (SS and MS) and showed high agreement 
(90%). All grades were reviewed by a senior scientist 
(AT) and discrepancies were discussed initially in the 
smaller group, and following that in a conference with 
the co-authors (SS, MS, AP, FH, SB, AT) where remaining 
discrepancies and questions were resolved. Biological 
and public health plausibility was determined through 
a process of discussions within the team of co-authors.

Results
Twenty-four HIV prevention interventions for MSM were 
included and reviewed. Table 2 presents the interven-
tion topics as well as the number of articles found 
through search strategies, screened and included per 
intervention.

Interventions assigned a strong 
recommendation (HASTE grade 1)
Four interventions were assigned a HASTE grade 1: con-
dom use, universal coverage of antiretroviral treatment 
and treatment as prevention, peer-led group interven-
tions and peer outreach within the MSM community.

Condom use
Consistent efficacy data showed that condom use dur-
ing anal intercourse prevents HIV transmission. A sys-
tematic review including five cohort studies (n=8,825) 

reported that condom use reduced HIV transmission 
(relative risk (RR): 0.36; 95% confidence interval (CI) 
0.20–0.67) [27-32]. Implementation data supported 
acceptability and feasibility of condom use among 
MSM and the feasibility of condom distribution pro-
grammes in Europe [33-35]. Thirteen per cent of MSM 
in European countries reported they had UAI in the 
last 12 months solely because they did not have a con-
dom available, which points towards an unmet need 
of condoms among some MSM [36]. Plausibility was 
determined as condoms are a barrier method, thereby 
preventing the transmission of HIV. No serious poten-
tial risk with using condoms was identified.

Universal coverage of antiretroviral treatment and 
treatment as prevention
A randomised, double-blinded controlled trial with 
1,763 serodiscordant heterosexual couples and 37 
serodiscordant male MSM couples, reported a rela-
tive reduction of 96% in the number of linked HIV-1 
transmissions cases resulting from the early initiation 
of antiretroviral therapy, as compared with delayed 
therapy. Since only 37 MSM couples were included, the 
size of the relative reduction reported may not accu-
rately reflect the protective effect on sexual transmis-
sion between MSM. Implementation data reports that 
ART programmes are available in all EU/EEA countries. 
However, national treatment guidelines show diver-
sity regarding when to start treatment (at diagnosis 
or at CD4 count threshold level) [10]. Plausibility was 
deemed high as ART decreases the replication of HIV-1 
and has been shown to reduce the amount of HIV-1 in 
genital secretions [37], which is likely to be the mecha-
nism by which antiretroviral treatment reduces sexual 
transmission of the virus among MSM. However, the 
effectiveness of this intervention is dependent on com-
prehensive HIV testing programmes among MSM, and 
effective linkage to and retention in high-quality HIV 
treatment and care.

Peer-led group interventions
Peer-led group interventions, defined as interactive 
group activities where a trained peer facilitates promo-
tion of precautionary behaviours for HIV, were found 
to cause a significant reduction in UAI by a systematic 
review including 21 studies (n=5,197 and one study 
of unknown sample size) [38]. The size of the reduc-
tion ranged from 13% to 33% [38-40]. Implementation 
data show high uptake of peer-led group interven-
tions among MSM in Europe [38,41]. The intervention 
was judged plausible as the effect of peer-led group 
interventions may decrease high-risk behaviours for 
HIV through a combination of increased knowledge, 
social learning, influence of peers and normative group 
behaviour [38].

Peer-outreach
A review of systematic reviews that included 4 reviews 
(in total including 11 studies with n>7,890) found that 
peer outreach interventions, where a trained peer 
approaches MSM in community settings providing 
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Table 3a
Highest Attainable Standard of Evidence (HASTE) evaluation per HIV prevention intervention in men who have sex with 
men in  Europe

Intervention Outcome
Efficacy data Implementation data Plausibility Grading

Consistent/limited/inconsistent/NA Available/NA from 
European setting

Biological plausibility /Public 
health plausibity

HASTE 
grade 1–4

Condom use HIV 
incidence

Efficacy data are consistent. A 
systematic review from 2010 including 
five cohort studies (n=8,825) reports 
that the overall effect of condom 
use on HIV transmission was RR: 
0.36; 95% CI 0.20–0.67, consistent 
condom use was found to reduce HIV 
transmission by 64% [27-32].

Available. 
Distribution of 
condoms is feasible. 
High acceptability 
and feasibility of 
condom use has been 
reported among MSM 
[33-35]

The intervention has biological 
plausibility. The condom acts as 
barrier, thereby preventing the 
transmission of HIV.
No serious potential risk with 
using condoms has been 
identified. Operations research 
emphasises the importance of 
condom-compatible lubricant use 
at condom use during anal sex 
[120].

Strong, 
grade 1

Universal 
coverage of 
antiretroviral 
treatment 
and 
treatment as 
prevention

HIV 
incidence

Efficacy is consistent [37, 121-
124]. A randomised, double-
blinded controlled trial with 1,763 
serodiscordant heterosexual couples 
and 37 serodiscordant male MSM 
couples, reported a relative reduction 
of 96% in the number of linked HIV-1 
transmission cases resulting from the 
early initiation of ART, as compared 
with delayed therapy [37].

Available. 
Implementation 
data reports that 
ART programmes 
are available in all 
EU/EEA countries. 
However, national 
treatment guidelines 
show diversity 
regarding when to 
start treatment (at 
diagnosis/CD4 count 
threshold level) [10, 
121-124].

The intervention has biological 
plausibility. ART decreases 
the replication of human 
immunodeficiency virus type 1 
and has been shown to reduce 
the amount of HIV-1 in genital 
secretions [37], the likely 
mechanism for how ART reduces 
sexual transmission of the virus 
among MSM. 
A consideration is the reported 
low rates (43–84%) of ever having 
tested for HIV among European 
MSM, limiting the effect of 
serostatus-dependent prevention 
interventions [125].

Strong, 
grade 1

Peer-led 
group 
interventions

UAI

Efficacy data are consistent. A 
systematic review including 21 
studies (n=5,197 and one study 
on unknown sample size) found a 
significant reduction in UAI. The size 
of the reduction ranged from 13% to 
33% [38-40].

Available. 
Implementation data 
are consistent and 
show high uptake 
of peer-led group 
interventions [33, 38].

Peer-led group interventions 
for MSM have public health 
plausibility. Acceptability and 
uptake might be improved by the 
involvement of peers creating 
enabling and safe environments 
for MSM to provide information 
and counselling.

Strong, 
grade 1

Peer 
outreach UAI

Efficacy data are consistent. A 
systematic review including 11 studies 
(n>7,890) reports that peer-led 
outreach interventions are effective 
in reducing UAI. Three meta-analysis 
reports significant reduction in UAI 
(OR: 0.7; 95% CI 0.49–0.99; OR: 0.65; 
95% CI 0.48–0.89), RR: 0.70; 95% CI 
0.55–0.91) in comparison with no HIV 
prevention [38].

Available. Peer 
outreach is common 
and generally well-
received among MSM 
in Europe [10].

Peer outreach has public health 
plausibility through that peers 
can serve as a first point of 
interaction to create an enabling 
environment were persons 
who may not seek prevention 
interventions can be reached and 
introduced to such interventions.

Strong, 
grade 1

Voluntary 
testing and 
counselling 
for HIV

Condom 
use

Efficacy data are limited. A systematic 
review including 11 studies (n=4,416, 
of which 418 MSM), where six studies 
compared PLWH aware of their status 
with PLWH unaware of their status 
and five studies compared individuals 
before and after seroconverting. 
The data concluded that high-risk 
sexual behaviour for HIV is reduced 
after becoming aware of living with 
HIV, reduction in UAI ranged from 
25% to 65%. No reduction was seen 
among those testing negative. Among 
MSM living with HIV, studies report 
increased condom use and decrease 
in number of sexual partners 
following HIV diagnosis [42-45].

Available. 
Acceptability for 
testing was found to 
be high, EMIS reports 
that the national 
proportion of MSM 
reporting having had 
an HIV-test during 
the past 12 months 
ranged from 20% to 
47%, with a median of 
37% [35, 46-48].

The intervention has biological 
plausibility, VCT may influence 
behaviour change through a 
process involving acquisition 
of HIV/AIDS knowledge and 
learning one’s HIV serostatus 
[26]. Knowledge of HIV status 
enables access to treatment and 
prevention efforts dependent on 
HIV serostatus.

Probable, 
grade 2a

ART: antiretroviral therapy; CI: confidence interval; EEA: European Economic Area; EMIS: European MSM Internet survey; EU: European Union; 
FTC–TDF: emtricitabine and tenofovir ; LGBTI: lesbian, gay, bisexual, transgender and intersex; MSM: men who have sex with men; NA: not 
available; OR: odds ratio; PEP: post-exposure prophylaxis; PrEP: pre-exposure prophylaxis; PLWH: people living with HIV; RCT: randomised 
controlled trial; RR: relative risk; UAI: unprotected anal intercourse; US: United States; VCT: voluntary testing and counselling.
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Table 3b
Highest Attainable Standard of Evidence (HASTE) evaluation per HIV prevention intervention in men who have sex with 
men in  Europe

Intervention Outcome
Efficacy data Implementation data Plausibility Grading

Consistent/limited/inconsistent/NA Available/NA from 
European setting

Biological plausibility /Public 
health plausibity

HASTE grade 
1–4

Condom-
compatible 
lubricant use

Condom 
failure

Efficacy data are limited. Lack of 
additional lubricants during anal 
intercourse has been associated 
with condom failure [49-52]. A 
study investigating usage of 
915 condoms at anal intercourse 
reported a reduction in slippage 
and breakage when using lubricants 
[53]. Oil-based lubricants (not 
condom-compatible) have been 
shown to decrease tensile strength 
and increase permeability in latex 
condom and thereby increase 
breakage rates [50,51].

Available. Studies 
have showed that use 
of lubricants among 
MSM is common. 
Distribution of condom 
compatible lubricants 
is feasible [54-55]. 

The intervention has biological 
plausibility, decreasing the 
amount of condom failure as 
well as the amount of micro-
tears in rectum of the receptive 
partner by using condom-
compatible lubricants at anal 
sex might provide a protective 
effect for HIV transmission
[54-56].

Probable, grade 
2a

Post-
exposure 
prophylaxis

HIV 
incidence

Efficacy data are limited.
Two retrospective cohort studies of 
patients receiving PEP in Denmark 
(n=374) and Amsterdam (n=189) 
have been performed, each study 
reported one seroconversion [57-
58]. No adherence data was found.

Available. 
Implementation data 
reports a low demand 
for PEP in some 
European settings, the 
national proportion of 
MSM who have ever 
taken PEP ranged 
from 0% to 3.4% with 
a country median of 
1.3% [36,57-58].

The intervention has a high 
biological plausibility. ART is 
highly effective in preventing 
the HIV-1 virus to replicate, 
thereby removing any virus 
before it can establish an 
infection. However, a low 
demand has been noticed in 
some European settings, which 
might decrease the public health 
plausibility, and information and 
availability might need to be 
strengthened.

Probable, grade 
2a

Individual 
counselling 
for MSM 
living with 
HIV

UAI

Efficacy data are limited. A cohort 
study with one intervention (n=146 
MSM) and one control arm (n=180) 
reported a significant decrease 
in UAI among MSM with ≥2 sex 
partners. A study comparing 
counselling vs standard of care 
in a primary-care setting found 
no difference regarding UAI at 
six-month follow-up. A RCT of 
peer-led individual counselling 
intervention reported a decline in 
HIV transmission at 6- and 12-month 
follow-up (n=249) [59-61].

Available. 
Implementation 
data report that 
acceptability and 
uptake of individual 
counselling is high 
[60-61].

Counselling for MSM living with 
HIV has biological plausibility, 
through a process where 
increased knowledge may lead 
to behaviour change reducing 
the risk of HIV transmission and 
risk of acquiring STIs, which 
might increase viral load and 
accelerate disease progression 
[62]. The benefit of episodic 
or one-time intervention was 
subject to decay over time and it 
would need boosters to maintain 
its effect.

Probable, grade 
2a

Individual 
counselling 
for MSM

UAI

Efficacy data are inconsistent. 
A systematic review found 
inconsistent evidence regarding 
the effectiveness of counselling 
interventions in reducing UAI among 
MSM (n=11,636)  [38]. Two meta-
analysis report that HIV counselling 
(from studies with a comparison 
group receiving standard of care) 
was significantly associated with 
a reduction in UAI (OR: 0.59; 95% 
CI 0.36–0.97 n=2339; OR: 0.57; 
95% CI 0.37–0.87 n=4689) [39,40]. 
Another meta-analysis found the 
absolute effects (from studies with 
a wait list control group) to show a 
non-significant reduction in UAI (RR: 
0.80; 95% CI 0.60–1.06) [63].

Available. HIV 
counselling 
interventions are 
reported to be 
acceptable and 
feasible among MSM 
in Europe [36].

Interventions to increase 
knowledge of HIV and 
prevention measures have 
public health plausibility as they 
can influence behaviour change 
[126].

Possible, grade 
2b

ART: antiretroviral therapy; CI: confidence interval; EEA: European Economic Area; EMIS: European MSM Internet survey; EU: European Union; 
FTC–TDF: emtricitabine and tenofovir ; LGBTI: lesbian, gay, bisexual, transgender and intersex; MSM: men who have sex with men; NA: not 
available; OR: odds ratio; PEP: post-exposure prophylaxis; PrEP: pre-exposure prophylaxis; PLWH: people living with HIV; RCT: randomised 
controlled trial; RR: relative risk; UAI: unprotected anal intercourse; US: United States; VCT: voluntary testing and counselling.



93www.eurosurveillance.org

Table 3c
Highest Attainable Standard of Evidence (HASTE) evaluation per HIV prevention intervention in men who have sex with 
men in  Europe

Intervention Outcome

Efficacy data Implementation 
data Plausibility Grading

Consistent/limited/inconsistent/NA
Available/NA 
from European 
setting

Biological plausibility /Public 
health plausibity

HASTE 
grade 1–4

Peer-led 
group 
interventions 
targeting 
MSM living 
with HIV

UAI

Efficacy data are limited. A study 
comparing a five-session group 
intervention focusing on promoting safe 
sex (n=97) with a five-session standard 
of care support group (n=77) reports a 
decrease in UAI among participants [64]

NA

Public health plausibility was 
determined. The effect of peer-
led group interventions may 
improve uptake of intervention 
and promote safe sex behaviour 
through a combination of 
increased knowledge, social 
learning, influence of peers and 
normative group behaviour [38].

Possible, 
grade 2b

Internet-
based HIV 
prevention 
messages

UAI

Efficacy data are inconsistent. An RCT 
of a persuasive computing interactive 
intervention has shown a reduction of UAI 
at three months but could not maintain 
the effect at 12-month follow-up [65]. An 
RCT that evaluated the short-term efficacy 
(60 days) of a low intensity digital media 
intervention found significant reductions in 
UAI among men exposed to videos or to a 
website [57]. Two RCT report no differences 
in UAI between intervention and control 
groups [67-68].

NA

Interventions that increase 
knowledge on HIV and 
prevention measures have 
biological plausibility. Internet 
is one of the largest venues 
where MSM meet sexual 
partners [69,70]. Thereby 
messaging on the Internet would 
potentially reach a large number 
of MSM. In addition, safe-sex 
messaging on the venue where 
MSM meet sex partners could 
influence normative behaviour 
around safe sex.

Possible, 
grade 2b

Interventions 
in sex-on-
premises 
venues

UAI and 
uptake of 
HIV testing

Efficacy data are limited. A study 
performing a VCT intervention at a 
bathhouse tested 133 men, of whom 48% 
had not been tested in the previous 12 
months. A decrease in UAI was reported 
three months after the intervention [73-75].

NA

Sex venue-based interventions 
have public health plausibility 
through creating easy access 
to prevention interventions at 
the location where men meet 
sex partners, possibly reaching 
MSM who do not visit service 
sites [76,77]. Programmes may 
create social norms that can 
impact how MSM negotiate 
around sexual behaviour at sex 
venues [127,128] [47].

Possible, 
grade 2b

Social 
marketing 
interventions

Uptake of 
HIV-testing

Efficacy data are limited. A systematic 
review including three studies of cross-
sectional design before and after the 
intervention reports a significant increase 
in HIV-testing uptake (OR: 1.58; 95% CI 
1.40–1.77) [78].

NA

Social marketing interventions 
have public health plausibility 
through increasing knowledge 
on HIV and prevention measures 
and services. Awareness 
campaigns can also spark 
discussions and strengthen 
awareness, which can create a 
change in social norms.

Possible, 
grade 2b

Pre-exposure 
prophylaxisa

HIV 
incidence

Efficacy data are limited. One multicentre 
RCT, iPrEx, shows a 44% reduction in the 
incidence of HIV (95% CI 15–63; p=0.005) 
during a 3,324 person-years follow-up 
period among MSM. Detectable FTC–TDF 
blood levels strongly correlated with 
the prophylactic effect, emphasising the 
importance of adherence to PrEP [83].

NA

The intervention has biological 
plausibility. See section for 
PEP. Little is known about 
potential long-term side effects, 
adherence and drug resistance.

Possible, 
grade 2b

ART: antiretroviral therapy; CI: confidence interval; EEA: European Economic Area; EMIS: European MSM Internet survey; EU: European Union; 
FTC–TDF: emtricitabine and tenofovir ; LGBTI: lesbian, gay, bisexual, transgender and intersex; MSM: men who have sex with men; NA: not 
available; OR: odds ratio; PEP: post-exposure prophylaxis; PrEP: pre-exposure prophylaxis; PLWH: people living with HIV; RCT: randomised 
controlled trial; RR: relative risk; UAI: unprotected anal intercourse; US: United States; VCT: voluntary testing and counselling.

a New data have been published during 2015 providing implementation data for PrEP [115, 116].
b Assigned possible, grade 2b, for MSM who are only or mostly insertive during intercourse.
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Table 3D
Highest Attainable Standard of Evidence (HASTE) evaluation per HIV prevention intervention in men who have sex with 
men in  Europe

Intervention Outcome
Efficacy data Implementation data Plausibility Grading
Consistent/limited/
inconsistent/NA

Available/NA from 
European setting

Biological plausibility /
Public health plausibity

HASTE grade 
1–4

Voluntary 
medical male 
circumcisionb

HIV 
incidence

Efficacy data are consistent 
among men primarily or 
exclusively being insertive 
at anal sex. A Cochrane 
comprehensive review of 21 
observational studies with a 
total of 71,693 participants 
found insufficient evidence that 
male circumcision prevents 
acquisition of HIV among MSM. 
Among men having primarily or 
exclusively insertive anal sex, 
a significant decrease in HIV 
infection was found (OR:0.27; 
95% CI 0.17–0.44) [84]. A 
longitudinal study reports a 
reduced risk of HIV acquisition 
by 69% among MSM who 
reported ≥60% of acts as 
insertive with their last three 
sex partners) [85].

NA

The intervention has a 
biological plausibility 
among MSM who are only or 
mostly insertive during anal 
intercourse [85,130-133].

Possible, grade 
2b

Training for 
healthcare 
providers 
to offer 
comprehensive 
care for MSM

NA NA

NA. Many published and 
online resources are 
available to train health 
providers about issues 
facing MSM [7].

Training for providers to 
offer comprehensive care 
for MSM has public health 
plausibility. With adequate 
education and training, 
healthcare providers 
can provide appropriate 
routine care for MSM 
patients and help patients 
to avoid internalising 
stigma associated with 
homosexuality, prevent 
HIV acquisition, reduce 
unsafe sex, and lead more 
satisfying and healthy lives 
[7].

Pending, grade 
2c

MSM-competent 
clinics NA NA

Available. MSM clinics 
that offer comprehensive 
services to MSM are 
available in many European 
metropolitan areas and 
have demonstrated high 
uptake of their services 
[86].

MSM-friendly clinics 
that offer comprehensive 
services have biological 
plausibility through 
removing barriers that stop 
MSM from seeking care or 
from disclosing relevant 
personal information once in 
care [87].

Pending, grade 
2c

Voluntary 
anonymous 
partner 
notification

HIV 
incidence NA

Available. Acceptability, 
defined as willingness of 
index patients to notify 
their sex partners, has 
been shown to be high 
among MSM in Europe 
[88,89].

Contract tracing has 
biological plausibility by 
enabling early diagnosis, 
treatment and care, 
which benefits the 
individual person as well 
as likely interrupting the 
transmission chain, thereby 
reducing incidence.

Pending, grade 
2c

Campaigns 
for lesbian, 
gay, bisexual, 
transgender 
and intersex 
equality

Self-
reported 
stigma 
towards 
LGBTI

No studies have fully evaluated 
structural interventions for 
MSM. Education programmes 
focusing on changing straight-
identified persons’ perceptions 
and challenging gender 
norms have been shown to be 
successful in decreasing stigma 
[90,91].

NA

Anti-stigma and LGBTI rights 
promotion has public health 
plausibility by removing 
structural barriers and 
providing a climate where 
MSM can access preventive 
service without fear of 
stigma [134].

Pending, grade 
2c

ART: antiretroviral therapy; CI: confidence interval; EEA: European Economic Area; EMIS: European MSM Internet survey; EU: European Union; 
FTC–TDF: emtricitabine and tenofovir ; LGBTI: lesbian, gay, bisexual, transgender and intersex; MSM: men who have sex with men; NA: not 
available; OR: odds ratio; PEP: post-exposure prophylaxis; PrEP: pre-exposure prophylaxis; PLWH: people living with HIV; RCT: randomised 
controlled trial; RR: relative risk; UAI: unprotected anal intercourse; US: United States; VCT: voluntary testing and counselling.

a New data have been published during 2015 providing implementation data for PrEP [115, 116].
b Assigned possible, grade 2b, for MSM who are only or mostly insertive during intercourse.
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Table 3e
Highest Attainable Standard of Evidence (HASTE) evaluation per HIV prevention intervention in men who have sex with 
men in  Europe

Intervention Outcome

Efficacy data Implementation 
data Plausibility Grading

Consistent/limited/
inconsistent/NA

Available/NA 
from European 
setting

Biological plausibility /Public health 
plausibity

HASTE grade 
1–4

Female 
condom use 
at anal sex

Condom 
failure

Further evidence is needed to 
establish efficacy.
One study reports no 
significant difference regarding 
condom breakage at anal sex 
compared with male condoms, 
but a higher rate of condom 
slippage OR: 2.7; 95% CI 
1.2–5.8) (n=76) in comparison 
to male condoms [92].

NA

The intervention has biological plausibility as 
a barrier method. Female condoms potentially 
offer a protection method controlled by the 
receptive partner at anal sex. Higher rates of 
slippage, pain and discomfort when using the 
female condom at anal sex has been reported 
compared with using male latex condoms 
which is a potential risk/harm with female 
condom use at anal sex [92]. There is a need 
for safety and efficacy studies of a female 
condom designed for anal sex.

Pending, 
grade 2c

Serosorting HIV 
incidence

Efficacy data are inconsistent. 
A systematic review included 
three observational studies 
found that serosorting 
increased HIV transmission 
by 79% compared with 
condom use [27]. However, 
compared with no condom 
use serosorting reduced HIV 
transmission by 53% [27,93]. 
The Explore trial performed 
among MSM in six US cities 
found that serosorting was 
associated with a modest 
reduction in HIV acquisition for 
HIV-negative MSM (OR: 0.88; 
95% CI 0.81–0.95) [94].

NA. European 
men have 
reported in 
studies that they 
use serosorting 
as a risk 
management 
approach [95,96].

Serosorting may not have an effect due to 
low testing rates and the low possibility of 
detecting primary HIV infection. Public health 
plausibility is undefined, There is a risk that 
individuals may rely on a negative HIV-testing 
result that is not accurate.

Insufficient, 
grade 3

Avoiding 
semen in 
the mouth/
unprotected 
oral sex

HIV 
incidence

Efficacy data are inconsistent. 
One prospective cohort study 
including 2,189 high risk MSM 
in the US between 1992 and 
1994 (2,633 person-years) 
reports a 0.06% risk of HIV at 
receptive oral sex with a sexual 
partner living with HIV and 
a 0.04% (95% CI 0.01–0.17) 
risk with a sexual partner. A 
cross-sectional study including 
239 MSM reporting only having 
oral sex over the past six 
months (1999–2001) detected 
no cases of HIV. Observational 
studies from several high-
income country settings have 
reported cases of self-reported 
oral transmission of HIV [102, 
135-137].

NA

There is biological plausibility that not taking 
semen in the mouth and thereby limiting 
the contact between semen with possible 
HIV virus content and the oral mucosa could 
potentially remove this opportunity for 
transmission. However, transmission rates 
reported are between 0% and 0.04%, which 
is lower than estimated per contact risk 
of HIV at receptive anal intercourse with a 
condom (0.18%; 95% CI 0.10–0.28%). The 
low risk of HIV transmission implies that 
the avoidance of taking semen in the mouth 
would not have any significant effect.

Insufficient, 
grade 3

ART: antiretroviral therapy; CI: confidence interval; EEA: European Economic Area; EMIS: European MSM Internet survey; EU: European Union; 
FTC–TDF: emtricitabine and tenofovir ; LGBTI: lesbian, gay, bisexual, transgender and intersex; MSM: men who have sex with men; NA: not 
available; OR: odds ratio; PEP: post-exposure prophylaxis; PrEP: pre-exposure prophylaxis; PLWH: people living with HIV; RCT: randomised 
controlled trial; RR: relative risk; UAI: unprotected anal intercourse; US: United States; VCT: voluntary testing and counselling.
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information and peer support, are associated with a 
30% reduction in UAI compared with minimal or no HIV 
prevention [38]. Peer outreach is common and generally 
well-received among MSM in Europe [10]. The interven-
tion was judged plausible as peers can serve as a first 
point of interaction to create an enabling environment 
were persons who may not seek prevention interven-
tions can be reached and introduced to interventions 
such as counselling, HIV/STI testing and treatment.

Interventions assigned a probable 
recommendation (HASTE grade 2a)
HASTE grade 2a was assigned to four interventions: 
Voluntary counselling and testing for HIV, condom-
compatible lubricant, post-exposure prophylaxis (PEP), 
and individual counselling for MSM living with HIV.

Voluntary testing and counselling for HIV
A systematic review performed in 2005 including 11 
studies (n=4,416, of which 418 MSM), where six stud-
ies compared PLWH aware of their status with PLWH 
unaware of their status, and five studies compared 
individuals before and after seroconverting. The data 
concluded that high-risk sexual behaviour for HIV is 
reduced after becoming aware of living with HIV, reduc-
tion in UAI ranged from 25% to 65%, but no reduction 
was seen among those testing negative. Among MSM 
living with HIV, studies report increased condom use 
and decrease in number of sexual partners following 
HIV diagnosis and counselling [42-45].

Acceptability for testing was found to be high, EMIS 
reports that the national proportion of MSM report-
ing having had an HIV-test during the past 12 months 
ranged from 20% to 47%, with a country median of 

Table 3f
Highest Attainable Standard of Evidence (HASTE) evaluation per HIV prevention intervention in men who have sex with 
men in  Europe

Intervention Outcome

Efficacy data Implementation 
data Plausibility Grading

Consistent/limited/
inconsistent/NA

Available/NA 
from European 
setting

Biological plausibility /Public health plausibity HASTE 
grade 1–4

Avoiding nitrite 
inhalants/poppers 
at UAI

NA NA

NA. Consistent 
high usage of 
poppers across 
European 
settings was self-
reported in the 
EMIS 2010 study 
[35].

The pathway by which nitrite inhalants could 
lead to transmission of HIV is unclear. Nitrites 
inhalants cause peripheral vasodilatation and 
are believed to decrease anal sphincter tone, 
potentially leading to more traumatic sexual 
intercourse or more direct exposure to HIV target 
cells [98]. There are limited animal and human 
data suggesting that nitrite inhalants may cause 
transient immunosuppression or alter cytokine 
profiles, which could enhance transmission of 
HIV across mucosal barriers [99, 100]. Nitrite 
inhalants have been reported to be associated 
with high-risk sexual behaviour for STI/HIV 
including higher number of partners [101-103]. 
Frequent use of sex drugs may imply a high-
risk marker of behavioural disinhibition that 
includes receptive UAI with multiple partners 
[98,104]. Limited evidence supporting biological 
plausibility was found.

Insufficient, 
grade 3

Interventions to 
reduce alcohol 
binge drinking

UAI

Efficacy data are 
inconsistent. A RCT 
study evaluated a 
combined intervention 
among MSM living 
with HIV promoting 
two target behaviours, 
abstinence from/
reduction in alcohol 
use and safe sex 
practices, compared 
with an unexposed 
control group reports 
no effect on UAI 
(n=253) [105].

NA

There is plausibility that alcohol binge drinking 
through disinhibition can lead to increased 
sexual risk behaviour [138]. Thus, behavioural 
interventions that decrease alcohol consumption 
might lead to decrease in UAI.

Insufficient, 
grade 3

ART: antiretroviral therapy; CI: confidence interval; EEA: European Economic Area; EMIS: European MSM Internet survey; EU: European Union; 
FTC–TDF: emtricitabine and tenofovir ; LGBTI: lesbian, gay, bisexual, transgender and intersex; MSM: men who have sex with men; NA: not 
available; OR: odds ratio; PEP: post-exposure prophylaxis; PrEP: pre-exposure prophylaxis; PLWH: people living with HIV; RCT: randomised 
controlled trial; RR: relative risk; UAI: unprotected anal intercourse; US: United States; VCT: voluntary testing and counselling.
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37%. However, the proportion that were ‘quite’ or 
‘very’ confident they could access an HIV test if they 
wanted one ranged from 73% to 96% with a median 
of 91% [35,46-48]. Plausibility was determined as VCT 
may influence behaviour through a process involving 
acquisition of HIV/AIDS knowledge and learning one’s 
HIV serostatus [45]. In addition, knowledge of HIV sta-
tus enables access to ART and care, reducing onward 
transmission.

Condom-compatible lubricant use
Lack of additional lubricants during anal intercourse 
has been associated with condom failure [49-52]. A 
study investigating usage of 915 condoms at anal inter-
course reported a reduction in slippage and breakage 
when using lubricants [53]. However, oil-based lubri-
cants (not condom-compatible) have been shown to 
decrease tensile strength and increase permeability 
in latex condom and increase breakage rates [50,51]. 
Implementation data reports that lubricant use among 
MSM is high [36]. The intervention was judged plausi-
ble by the decrease in condom failure as well as that 
the amount of micro-tears in rectum of the receptive 
partner may be diminished by using condom-compat-
ible lubricants [54-56].

Post-exposure prophylaxis
PEP, defined as the administration of ART starting 
within 72 hours post exposure and prolonged for 28 
days, was evaluated by two retrospective cohort stud-
ies of patients receiving PEP in Denmark (n=374) and 
Amsterdam (n=189), each study reported one sero-
conversion [57,58]. No adherence data were found. 
Implementation data reports a low demand for PEP in 
some European settings, although it is considered the 
standard of care. The national proportion of MSM who 
have ever taken PEP ranged from 0% to 3.4% with a 
country median of 1.3% [36]. Low demand and uptake 
limit the public health impact of PEP. Information about 
and availability of PEP might need to be strengthened 
[57,58]. Plausibility is determined by the effect of ART 
post-exposure (within 72 hours) that diminishes the 
HIV-virus before an infection can be established.

Individual counselling for men who have sex with men 
living with HIV
A cohort study comparing an intervention group receiv-
ing individual counselling on risk reduction for HIV by 
a trained counsellor (n=146) and one control group 
(n=180) reported a significant decrease in UAI among 
MSM living with HIV with more than two sexual part-
ners. Another RCT of peer-led individual counselling 
intervention reported a decline in sexual risk behav-
iour for HIV at 6 and 12 months follow-up (n=249) 
[59-61]. Implementation data report that acceptability 
and uptake of individual counselling are high [60,61]. 
Plausibility is determined through a process where 
increased knowledge may lead to behaviour change 
reducing the risk of HIV transmission and risk of acquir-
ing STIs that might increase viral load and accelerate 
disease progression [62].

Interventions assigned a possible 
recommendation (HASTE grade 2b)
An additional seven interventions were graded HASTE 
grade 2b including: individual counselling for MSM, 
peer-led group interventions targeting MSM living with 
HIV, Internet-based HIV prevention messages, inter-
ventions in sex-on-premises venues, social marketing 
interventions, pre-exposure prophylaxis (PrEP) and 
voluntary medical male circumcision.

Individual counselling for men who have sex with men
Two meta-analyses examining individual counselling 
on HIV risk reduction with a comparison group receiv-
ing standard care found significant 41% and 43% reduc-
tions in UAI (OR: 0.59; 95% CI 0.36–0.97, n=2,339; OR: 
0.57; 95% CI 0.37–0.87, n=4,689) [39,40]. A recent 
systematic review which included both these studies 
reports inconsistent evidence regarding the effective-
ness of individual counselling in reducing UAI among 
MSM (n=11,636) [38]. This is due to the inclusion of 
another meta-analysis that found individual counsel-
ling clients (compared with waiting list control group) 
to report a non-significant 20% reduction in UAI (RR: 
0.80; 95% CI 0.60–1.06) [63]. HIV counselling interven-
tions are reported to be acceptable and feasible among 
MSM in Europe [36]. Plausibility is defined as interven-
tions that increase knowledge of HIV and prevention 
measures can influence behaviour change.

Peer-led group interventions targeting men who have 
sex with men living with HIV
Peer-led group interventions among MSM living with 
HIV are defined as interactive group activities facili-
tated by a trained peer. A study comparing a five-ses-
sion group intervention focusing on promoting safe 
sex (n=97) with a five-session standard of care support 
group (n=77) reports a decrease in UAI among partici-
pants [64]. Implementation data were not available. 
Plausibility was determined as the effect of peer-led 
group interventions may improve uptake by creating 
enabling and safe environments for MSM and promote 
safe sex behaviour through a combination of increased 
knowledge, social learning, influence of peers and nor-
mative group behaviour [38].

Internet-based HIV prevention messages
The Internet is a special venue in the sense that apart 
from being another potential meeting-dating venue, it 
may also be a venue for private and anonymous access 
to sexual health and well-being, at your own choice of 
time and physical place. Since specific longitudinal 
online interventions exist that are exclusively for use 
on the Internet, it was deemed important to review 
Internet-based interventions separately from other 
sex-venue based interventions.

An RCT of a persuasive computing interactive HIV 
messaging intervention has shown a reduction of UAI 
at three-month follow-up, but could not maintain the 
effect at 12-month follow-up [65]. An RCT that evalu-
ated the short-term efficacy (60 days) of a low-intensity 
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digital media HIV messaging intervention found sig-
nificant reductions in UAI among men exposed to 
videos or to a website [66]. Two RCTs report no differ-
ences in UAI between an intervention group receiving 
Internet-based messaging and non-exposed control 
groups [67,68]. The Internet is a common setting for 
MSM to meet sexual partners [69-72]. Messaging on 
the Internet would potentially reach a large number of 
MSM. The intervention was judged plausible as safe 
sex messaging on the online venue where MSM meet 
sex partners could influence normative behaviour 
around safer sex practices.

Interventions in sex-on-premises venues
Interventions in sex-on-premises venues are defined as 
prevention activities such as information, counselling 
and VCT at venues where MSM gather and seek sexual 
partners. A VCT intervention at a bathhouse tested 133 
men of whom 48% had not been tested in the previous 
12 months. A decrease in UAI was reported 3 months 
after the intervention, which highlights the prevention 
effect of HIV testing among those never tested before 
[73-75]. Implementation data were not available. Sex 
venue-based interventions have public health plausi-
bility through creating easy access to prevention inter-
ventions at a location where MSM gather and meet sex 
partners, possibly reaching MSM who do not visit ser-
vice sites [76,77].

Social marketing interventions
A systematic review of social marketing strategies 
promoting HIV testing (including three intervention 
evaluations of cross-sectional before-and-after design) 
reports a significant increase in HIV-testing uptake 
(OR: 1.58; 95% CI 1.40–1.77) [78]. Social marketing 
interventions include media messaging (any form of 
media) grounded in social marketing theory [79-82]. 
Implementation data were not available. Public health 
plausibility is achieved through increasing knowledge 
of HIV and prevention measures and services, through 
manipulation of perceptions of the desirability of pre-
cautions (and the undesirability of risks) and through 
the promotion of social norms for precaution.

Pre-exposure prophylaxis
One multicentre RCT, iPrEx, evaluated the efficacy of 
once-daily oral emtricitabine and tenofovir (FTC–TDF, 
Truvada) among men and transgender women who 
have sex with men (n=1,251) compared with placebo 
(n=1,224) for the prevention of HIV acquisition. One 
hundred people became infected during the follow-up 
period of 1.8 years (median, 1.2 years; maximum, 2.8 
years, total of 3,324 person-years). Thirty six in the 
FTC–TDF group and 64 in the placebo group became 
infected, which indicates a 44% reduction in the inci-
dence of HIV (95% CI 15–63; p=0.005). In the FTC–TDF 
group, the study drug was detected in 22 of 43 of 
seronegative subjects (51%) and in 3 of 34 HIV-infected 
subjects (9%) (p<0.001) [83]. Detectable FTC–TDF 
blood levels strongly correlated with the prophylactic 
effect, emphasising the importance of adherence to 

PreP. Little is known about potential long-term side 
effects, adherence, impact on other risk behaviour and 
drug resistance. Biological plausibility is determined; 
ART is highly effective in preventing replication of the 
HIV-1 virus, and so its presence could remove any virus 
before an infection can be established.

Voluntary medical male circumcision
A Cochrane comprehensive review of 21 observational 
studies with a total of 71,693 participants found insuf-
ficient evidence that male circumcision prevents acqui-
sition of HIV among MSM [84]. However, among men 
having primarily or exclusively insertive anal sex, there 
was a significant decrease in HIV infection (OR: 0.27; 
95% CI 0.17–0.44) [84]. The longitudinal study sug-
gested that it reduced risk of HIV acquisition by 69% 
among MSM who reported ≥60% of acts as insertive 
with their last three partners [85]. Programmatic issues 
such as safety of male circumcision, sexual behaviour 
following male circumcision, and sexual satisfaction 
and function have not been addressed specifically 
among MSM. No implementation data were found. The 
effect is plausible among MSM who are only or mostly 
insertive during anal intercourse, which would com-
prise a limited group of MSM. Therefore, the interven-
tion receives a grade of 2b for MSM who are only or 
mostly insertive during anal intercourse.

Interventions assigned a pending 
recommendation (HASTE grade 2c)
A HASTE grade 2c was assigned to five interventions: 
training for healthcare providers to offer comprehen-
sive care for MSM, MSM-competent health clinics, vol-
untary anonymous partner notification, campaigns for 
lesbian, gay, bisexual, transgender and intersex equal-
ity (LGBTI), and female condom use for anal intercourse.

Training for healthcare providers to offer 
comprehensive care for men who have sex with men
Published and online resources are available to train 
health providers about issues facing MSM, but no 
evaluation study was found [7]. Implementation data 
were not available. Plausibility was deemed strong 
because training providers can offer comprehensive 
care for MSM, including appropriate routine care for 
MSM patients, and help patients to avoid internalis-
ing stigma associated with homosexuality, prevent HIV 
and other STI acquisition, and lead more satisfying and 
healthy lives [7].

MSM-competent health clinics
MSM-competent health clinics that offer comprehen-
sive services to MSM are available in many European 
metropolitan areas and have demonstrated high 
uptake of their services [86]. MSM-competent health 
clinics that offer comprehensive services have plau-
sibility through removing barriers that prevent MSM 
from seeking care or from disclosing relevant personal 
information once in care [87].
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Voluntary anonymous partner notification
No studies evaluating voluntary anonymous part-
ner notification were found. Acceptability, defined as 
willingness of index patients to notify their sex part-
ners about living with HIV, has been shown to be high 
among MSM in Europe [88,89]. Voluntary anonymous 
partner notification has a plausible effect by enabling 
early diagnosis, treatment and care, which benefits the 
individual person as well likely interrupting the trans-
mission chain, thereby reducing HIV incidence.

Campaigns for lesbian, gay, bisexual, transgender and 
intersex equality
No studies have fully evaluated structural interven-
tions for MSM defined as activities promoting equality 
through education, media awareness campaigns and 
policy regarding an HIV-preventative effect. Education 
programmes focusing on changing straight-identified 
men and women’s perceptions of the heterosexual 
majority and challenging gender norms have been 
shown to be successful in decreasing stigma against 
LGBTI [90,91]. Implementation data are not available. 
Anti-stigma and LGBTI rights promotion have public 
health plausibility by removing structural barriers and 
providing a climate where MSM can access preventive 
and care service without fear of stigma.

Female condom use for anal intercourse
In comparisons with male condoms, one study reports 
the female condom to have no significantly different 
breakage at anal intercourse, but to have a higher 
rate of slippage OR: 2.7; 95% CI 1.2–5.8 (n=76) [92] 
No implementation data from Europe were found. The 
intervention has plausibility as a barrier method for 
HIV transmission. Female condoms potentially offer 
a protection method controlled by the receptive part-
ner at anal intercourse. Higher rates of slippage, pain 
and discomfort when using the female condom at anal 
intercourse have been reported compared with using 
male latex condoms, which is a potential risk/harm 
with female condom use at anal intercourse [92]. There 
is a need for safety and efficacy studies of a female 
condom developed particularly for anal intercourse.

Interventions assigned an insufficient 
recommendation (HASTE grade 3)
An insufficient level of evidence available, HASTE 
grade 3, was assigned to four interventions: serosort-
ing, avoiding taking semen in the mouth/unprotected 
oral sex, avoiding use of poppers at UAI and avoiding 
alcohol binge drinking.

Serosorting
A systematic review including three observational 
studies [27] found that serosorting (i.e. only engaging 
in unprotected intercourse with individuals thought to 
have the same HIV status), increased HIV transmission 
by 79% compared with condom use. However, com-
pared with no condom use, serosorting reduced HIV 
transmission by 53% [27, 93]. The Explore trial per-
formed among MSM in six cities in the United States 

(US) found that serosorting was associated with a mod-
est reduction in HIV acquisition for HIV-negative MSM 
(OR: 0.88; 95% CI 0.81–0.95) [94]. Some European men 
have reported in studies that they use serosorting as a 
risk management approach [95, 96]. Serosorting may 
not have an effect due to low testing rates and the low 
possibility of detecting primary HIV infection. There is 
a risk that individuals may rely on a negative HIV test 
result that is not accurate. Serosorting among people 
living with HIV can be associated with an increased 
risk of STIs, which have been shown to cause a peak 
in HIV viral load in semen among individuals on ART, 
which could affect HIV onward transmission [97]. Public 
health plausibility is undefined.

Avoiding semen in the mouth/unprotected oral sex
A prospective cohort study including 2,189 high-risk 
MSM in the US between 1992 and 1994 (2,633 person 
years) reported a 0.06% risk of HIV at receptive oral sex 
with a sexual partner living with HIV and a 0.04% (95% 
CI 0.01–0.17) risk with a sexual partner of unknown 
serostatus [102]. A cross-sectional study including 239 
MSM reporting only oral sex over the past six months 
(1999–2001) detected no HIV. No implementation data 
are available [136].

There is biological plausibility that not taking semen 
in the mouth and thereby limiting the contact between 
semen with possible HIV virus content and the oral 
mucosa could potentially remove this opportunity for 
transmission. However, transmission rates reported 
are between 0% and 0.04%, which is lower than esti-
mated per contact risk of HIV at receptive anal inter-
course with a condom (0.18%; 95% CI 0.10–0.28) The 
low risk of transmission implies that the avoidance of 
taking semen in the mouth would not have a significant 
effect on transmission [11].

Avoiding use of nitrite inhalants/poppers at unprotected 
anal intercourse
No efficacy data were available. Consistent high usage 
of poppers across European settings was self-reported 
in the EMIS 2010 study [36]. The pathway by which 
nitrite inhalants could lead to transmission of HIV 
transmission is unclear. Nitrite inhalants cause periph-
eral vasodilatation and are believed to decrease anal 
sphincter tone, potentially leading to more traumatic 
sexual intercourse or more direct exposure to HIV tar-
get cells [98]. There are limited animal and human data 
suggesting that nitrite inhalants may cause transient 
immunosuppression or alter cytokine profiles, which 
could enhance transmission of HIV across mucosal bar-
riers [99,100]. Nitrite inhalants have been reported to 
be associated with high-risk sexual behaviour for STI/
HIV including higher number of partners [101-103]. 
Frequent use of sex drugs may imply a high-risk marker 
of behavioural disinhibition that includes unprotected 
receptive anal intercourse with multiple partners 
[98,104]. Thereby, there is limited evidence supporting 
biological plausibility.
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Interventions to reduce alcohol binge drinking
An RCT evaluated a combined intervention among 
MSM living with HIV promoting two target behaviours, 
abstinence from/reduction in alcohol use and safe sex 
practices, compared with an unexposed control group 
(n=253). The intervention had no effect on UAI [105]. 
Implementation data were not available. There is plau-
sibility that alcohol binge drinking may cause disinhi-
bition that can lead to increased sexual risk behaviour. 
Thus, behavioural interventions that decrease alcohol 
consumption might lead to a decrease in UAI.

Discussion
This systematic review of HIV prevention interventions 
among MSM found that four of the 24 interventions 
reviewed could be assigned a HASTE grade 1, equal to 
a strong recommendation. Another four interventions 
could be assigned grade 2a, equal to a probable rec-
ommendation. In addition, another seven interventions 
were assigned grade 2b, a possible recommendation. 
Unambiguous recommendations can be made to MSM 
to use condoms and condom-compatible lubricant when 
engaging in anal intercourse, to test frequently for HIV 
and STIs, to use ART if living with HIV, and, if unin-
fected, to use PEP if exposed to HIV. Recommendations 
can be made to service commissioners and providers 
to provide MSM with access to HIV testing, to provide 
medical care including ART to PLWH, to provide PEP to 
those not infected, and to provide or make otherwise 
accessible condoms and lubricant. Interventions which 
promote HIV testing, condom use, ART and PEP can 
also be recommended. Evidence-based delivery modes 
include peer-led interventions, educational outreach 
and group work programmes, with specific peer-led 
programmes for men living with HIV.

An important consideration in HIV prevention pro-
gramme planning is that there are synergies and 
dependency between the recommended interven-
tions, indicating that combining interventions into pro-
grammes is desirable [106]. For example, biomedical 
interventions dependent on HIV serostatus (e.g. ART, 
PrEP, PEP) need to be implemented in combination with 
easy access to the provision of VCT. An HIV-testing ser-
vice itself can achieve high coverage through peer out-
reach and social marketing. Therefore, interventions 
should be packaged together to enhance their poten-
tial full effect to prevent HIV.

There was a striking lack of European effectiveness 
studies, where interventions are examined outside an 
RCT setting. Additional research into the areas of effec-
tiveness in the European context is needed inform HIV 
prevention decision-making and programme planning. 
These are required both regarding new interventions, 
such as the implementation of PrEP programmes, and 
to report results of follow-up on already-implemented 
interventions such as early initiation of ART, PEP, and 
voluntary anonymous partner notification.

The challenge of scaling up ART for MSM with HIV in 
Europe includes both more widespread and more fre-
quent HIV-testing, as well as increasing ART accessibil-
ity to men testing positive. In 2013, 37% of the MSM 
diagnosed with HIV in the EU/EEA were diagnosed 
late (defined as CD4 cell count <350/μL), indicating 
that many men who acquire HIV are unaware of their 
infection for some time [107]. Models using data from 
the 2010 United Kingdom national cohort of MSM liv-
ing with HIV suggest that extending ART to MSM diag-
nosed with HIV with CD4 counts <500 cells/μL would 
have reduced the overall proportion of infectious men 
from 35% to 29%. However reducing the undiagnosed 
population by 50% would have reduced this to 21%, 
which serves to emphasise the importance of frequent 
HIV testing [108].

Comprehensive community education programmes 
linking peer community outreach work with easy 
access to HIV-testing and treatment are key compo-
nents of universal coverage of antiretroviral treatment 
and treatment as prevention. As HIV self-tests become 
authorised for use in European countries, they may 
contribute to increased testing and linkage to care. A 
French study reported that accessing an unauthorised 
HIV self-test was associated with living one’s sex life 
with men in total secrecy and having had unprotected 
anal intercourse with men during the last 12 months, 
indicating that for particular groups of MSM, autono-
mous self-testing may reduce barriers to testing [109]. 
The majority of literature on VCT included in this review 
was published before 2000, indicating a need for more 
contemporary published studies evaluating delivery of 
HIV testing among MSM in Europe.

Drug approval by the European Medicines Agency for 
emtricitabine and tenofovir disoproxil fumarate (TDF/
FTC), brand-named Truvada, to be used for pre-expo-
sure prophylaxis is currently pending. It has been 
approved by the US Food and Drug Administration 
since July 2012. Studies among MSM in France and the 
UK have showed a high interest in and acceptability for 
PreP among MSM [110,111]. Half of 842 HIV-negative 
MSM in London reported that they would consider using 
PrEP if it became available as a daily pill [111]. The long-
term health effects of TDF/FTC in HIV-uninfected men 
and men who become HIV-infected while taking PrEP 
needs evaluation [112-114]. The PROUD clinical trial 
in the UK and the IPERGAY clinical trial in France and 
Canada report that PrEP is highly protective against 
HIV acquisition among HIV-negative MSM and that 
PrEP use was not associated with increased number of 
sexual partners, decreased condom use, or increased 
incidence of STIs [115,116]. PROUD and IPERGAY data 
were not available when this review was performed but 
should be taken into account when providing guidance 
on PrEP.

In Europe, structural barriers including human rights 
violations, homophobia, direct and indirect discrimi-
nation and obstructive policies and laws all limit the 
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effectiveness of HIV intervention programmes, by 
reducing service uptake and by compromising the qual-
ity of services. In the European Survey of Lesbian, Gay, 
Bisexual and Transgender persons conducted in 2012, 
38% of European MSM respondents said that they 
were not open with any healthcare provider about their 
sexual orientation; the percentage of men saying this 
was 70% or higher in several EU countries, including 
Lithuania, Slovakia, Romania, Poland, and Latvia [117]. 
Structural interventions aiming to decrease stigma and 
discrimination against MSM could result in an open 
climate where MSM feel safe to disclose their sexual 
practice and enrol in prevention and treatment pro-
grammes. Evaluation research is needed to guide how 
structural interventions for MSM in Europe would best 
be designed and implemented. As LGBTI rights improve 
in diverse European settings there will be opportuni-
ties for evaluating the health impacts that might be 
achieved due to structural and policy changes, and 
these should not be missed.

More descriptive data are needed on morbidity, well-
being and health service use among MSM and MSM 
sub-populations. To minimise selection  bias inherent 
in sampling strategies such as purposive or voluntary 
recruitment, combinations of sampling strategies that 
complement each other may increase validity. These 
may include the inclusion of sexual identity and prac-
tice variables in service monitoring, respondent driven 
sampling in real-life or on the web and time-location 
sampling.

This systematic review of HIV prevention interventions 
among MSM aimed for a comprehensive evidence-
based multidisciplinary approach. The HASTE grading 
framework that is designed to evaluate HIV interven-
tions among MSM allowed for an inclusive approach 
employing three tiers of data, and was particularly 
helpful for highlighting the importance of implemen-
tation data. In the grading process, we spent time 
thoroughly discussing the differences between HASTE 
grade 2a probable, 2b possible and 2c pending for rec-
ommendation. These grades overlap somewhat, and 
careful consideration is required when assigning them.

Behavioural and biological outcomes were assigned 
the same value according to the inclusion criteria for 
this review. As HIV incidence studies are rare, this 
review argues that all available efficacy data are rel-
evant to include if the specific outcome variables are 
transparently reported. Reliance on self-reports of 
sexual risk behaviour is however subject to recall bias 
and social desirability bias, which may have diluted 
the measured effects of some interventions [118]. Most 
studies applied a short recall duration, which has been 
shown to maximise self-report accuracy and thereby 
diminish recall bias [119].

In this review it was notable that studies usually 
evaluated a mix of different (often related or entan-
gled) interventions rather than a single component 

intervention. Similarly, outcome data in intervention 
studies are usually combined without disaggregating 
results by, for example, knowledge of partners’ HIV 
status. Hence the effects of different individual compo-
nents as well as effects in MSM sub-groups might be 
diluted in some results.

Serosorting was assigned an insufficient grade of 
recommendation and is not to be considered as a HIV 
intervention that should be recommended for MSM. 
However, many MSM in Europe use this tactic and so 
communication around serosorting, including the risk 
of HIV transmission and acquisition as well as STI 
acquisition, is important to address in counselling and 
information to MSM.

Encouragingly, fifteen interventions were graded to be 
strongly, probably or possibly recommended. These 
interventions can complement each other to maxim-
ise their impact and to address prevention needs and 
preferences of a diverse population of MSM. Offering 
and implementing prevention packages in collabora-
tion with community members is crucial to the success 
of national and sub-national prevention programmes 
in the EU/EEA. In the relatively resource-rich European 
setting, there is an opportunity to provide global lead-
ership with regard to the regional scale-up of com-
prehensive effective HIV prevention interventions for 
MSM.
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National Bulletins

Austria
Mitteilungen der Sanitätsverwaltung
Bundesministerium für Gesundheit Familie und Jugend, Vienna
Monthly, print only. In German.
http://www.bmgfj.gv.at/cms/site/thema.html?channel=CH0951 

Belgium
Vlaams Infectieziektebulletin 
Department of Infectious Diseases Control, Flanders
Quarterly, print and online. In Dutch, summaries in English. 
http://www.infectieziektebulletin.be 

Bulletin d’information de la section d’Epidémiologie
Institut Scientifique de la Santé Publique, Brussels
Monthly, online. In French.
http://www.iph.fgov.be/epidemio/epifr/episcoop/episcoop.htm

Bulgaria
Bulletin of the National Centre of Infectious and Parasitic Diseases, Sofia 
Print version. In Bulgarian.
http://www.ncipd.org/

Cyprus
Newsletter of the Network for Surveillance and Control of Communicable 
Diseases in Cyprus
Medical and Public Health Services, Ministry of Health, Nicosia
Biannual, print and online. In Greek. 
http://www.moh.gov.cy

Czech Republic 
Zpravy CEM (Bulletin of the Centre of
Epidemiology and Microbiology)
Centrum Epidemiologie a Mikrobiologie Státního
Zdravotního Ústavu, Prague
Monthly, print and online. In Czech, titles in English. 
http://www.szu.cz/cema/adefaultt.htm

EPIDAT (Notifications of infectious diseases in the Czech Republic) 
http://www.szu.cz/cema/epidat/epidat.htm

Denmark 
EPI-NEWS
Department of Epidemiology, Statens Serum Institut, Copenhagen
Weekly, print and online. In Danish and English.
http://www.ssi.dk

Finland 
Kansanterveyslaitos
Department of Infectious Disease Epidemiology, National Public Health 
Institute, Helsinki
Monthly, print and online.  In Finnish.
http://www.ktl.fi/portal/suomi/osastot/infe/tutkimus/tartuntatautien_
seuranta/tartuntatautilaakarin_kommentit/

France
Bulletin épidémiologique hebdomadaire
Institut de veille sanitaire, Saint-Maurice Cedex
Weekly, print and online. In French.
http://www.invs.sante.fr/beh/default.htm

Germany
Epidemiologisches Bulletin
Robert Koch-Institut, Berlin 
Weekly, print and online. In German.
http://www.rki.de/DE/Content/Infekt/EpidBull/epid__bull__node.html

Greece 
HCDCP Newsletter 
Hellenic Centre for Disease Control and Prevention (HCDCP/KEELPNO), 
Athens 
Monthly, online. In English and Greek. 
http://www2.keelpno.gr/blog/?lang=en 

Hungary 
Epinfo (az Országos Epidemiológiai Központ epidemiológiai információs 
hetilapja) 
National Center For Epidemiology, Budapest
Weekly, online. In Hungarian.
http://www.oek.hu/oek.web?to=839&nid=41&pid=7&lang=hun

Iceland
EPI-ICE
Landlæknisembættið
Directorate Of Health, Seltjarnarnes 
Monthly, online. In Icelandic and English.
http://www.landlaeknir.is

Ireland
EPI-INSIGHT
Health Protection Surveillance Centre, Dublin
Monthly, print and online. In English.
http://www.hpsc.ie/hpsc/EPI-Insight

Italy 
Notiziario dell’Istituto Superiore di Sanità
Istituto Superiore di Sanità, Reparto di Malattie Infettive, Rome
Monthly, online. In Italian. 
http://www.iss.it/publ/noti/index.php?lang=1&tipo=4

Bolletino Epidemiologico Nazionale (BEN)
Istituto Superiore di Sanità, Reparto di Malattie Infettive, Rome
Monthly, online. In Italian.
http://www.epicentro.iss.it/ben

Latvia 
Epidemiologijas Bileteni
Sabiedribas veselibas agentura 
Public Health Agency, Riga
Online. In Latvian.
http://www.sva.lv/epidemiologija/bileteni

Lithuania 
Epidemiologijos žinios
Užkreciamuju ligu profilaktikos ir kontroles centras
Center for Communicable Disease Prevention and Control, Vilnius
Online. In Lithuanian.
http://www.ulac.lt/index.php?pl=26

Netherlands
Infectieziekten Bulletin
Rijksinstituut voor Volksgezondheid en Milieu
National Institute of Public Health and the Environment, Bilthoven 
Monthly, print and online. In Dutch.
http://www.rivm.nl/infectieziektenbulletin

Norway
MSIS-rapport
Folkehelseinstituttet, Oslo
Weekly, print and online. In Norwegian. 
http://www.folkehelsa.no/nyhetsbrev/msis
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Poland
Meldunki o zachorowaniach na choroby zakazne i zatruciach w Polsce 
Panstwowy Zaklad Higieny, 
National Institute of Hygiene, Warsaw
Fortnightly, online. In Polish and English. 
http://www.pzh.gov.pl

Portugal
Saúde em Números
Ministério da Saúde,
Direcção-Geral da Saúde, Lisbon
Sporadic, print only. In Portuguese. 
http://www.dgs.pt 

Romania
Info Epidemiologia
Centrul pentru Prevenirea si Controlul Bolilor Transmisibile, National Centre 
of Communicable Diseases Prevention and Control, Institute of Public Health, 
Bucharest
Sporadic, print only. In Romanian.
Sporadic, print only. In Romanian. 
http://www.insp.gov.ro/cnscbt/index.php?option=com_docman&Itemid=12

Slovenia
CNB Novice 
Inštitut za varovanje zdravja, Center za nalezljive bolezni, Institute of Public 
Health, Center for Infectious Diseases, Ljubljana
Monthly, online. In Slovene. 
http://www.ivz.si

Spain
Boletín Epidemiológico Semanal
Centro Nacional de Epidemiología, Instituto de Salud Carlos III, Madrid
Fortnightly, print and online. In Spanish.
http://revista.isciii.es

Sweden
Folkhälsomyndighetens nyhetsbrev
Folkhälsomyndigheten, Stockholm
Weekly, online. In Swedish. 
http://www.folkhalsomyndigheten.se/

United Kingdom

England and Wales 

Health Protection Report 
Public Health England, London
Weekly, online only. In English.
https://www.gov.uk/government/collections/health-protection-report-
latest-infection-reports 

Northern Ireland

Communicable Diseases Monthly Report 
Communicable Disease Surveillance Centre, Northern Ireland, Belfast
Monthly, print and online. In English.
http://www.cdscni.org.uk/publications

Scotland

Health Protection Scotland Weekly Report 
Health Protection Scotland, Glasgow
Weekly, print and online. In English. 
http://www.hps.scot.nhs.uk/ewr/

 

European Union
“Europa” is the official portal of the European Union. It provides up-to-date 
coverage of main events and information on activities and institutions of the 
European Union.
http://europa.eu

European Commission - Public Health
The website of European Commission Directorate General for Health and 
Consumer Protection (DG SANCO).
http://ec.europa.eu/health/

Health-EU Portal
The Health-EU Portal (the official public health portal of the European Union) 
includes a wide range of information and data on health-related issues and 
activities at both European and international level.
http://ec.europa.eu/health-eu/

European Centre for Disease Prevention and Control 
European Centre for Disease Prevention and Control (ECDC)
The European Centre for Disease Prevention and Control (ECDC) was 
established in 2005. It is an EU agency with aim to strengthen Europe’s 
defences against infectious diseases. It is seated in Stockholm, Sweden. 
http://www.ecdc.europa.eu 
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