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ABSTRACT
Objectives Rectal STIs compromise health and are 
common in men who have sex with men (MSM). 
However, the European- MSM- Internet- Survey (EMIS-
2010) showed that in 2010, the prevalence of anal 
swabbing during STI screening by MSM varied widely 
across 40 European cities. In this paper, we replicate a 
variety of measures of STI testing performance using 
2017–18 data and extending the geographic spread of 
the analysis.
Methods Data were analysed from the EMIS-2017, a 
33- language online sexual health survey accessible from 
18 October 2017 to 31 January 2018. We focus on a 
subsample of 38 439 respondents living in the same 40 
European cities we reported on in 2010. For a broader 
perspective, we also included an additional 65 cities in 
the analysis (combined n=56 661). We compared the 
prevalence of STI screening in MSM and disclosure of 
same- sex sexual contacts to the healthcare provider. 
We applied multivariable logistic regression models 
to compare the odds of MSM receiving each of four 
diagnostic procedures, including anal swabbing in the 
previous 12 months, controlling for age, HIV diagnosis, 
pre- exposure prophylaxis use and number of sexual 
partners.
Results In 2017, across 40 European cities, the 
proportion of respondents screened for STIs ranged from 
under 19% in Belgrade to over 59% in London. At an 
individual level, in comparison to London, the adjusted 
OR (AOR) of having received anal swabbing ranged from 
0.03 in Belgrade, Bucharest and Istanbul to 0.80 in Oslo, 
with little evidence for a difference in Amsterdam and 
Dublin. Since 2010, most cities in West and South- west 
Europe have substantially narrowed their performance 
gap with London, but some in East and South- east 
Europe have seen the gap increase.
Conclusions Although comprehensive STI screening 
in MSM has expanded across many European cities, the 
low prevalence of anal swabbing indicates that rectal 
STIs continue to be underdiagnosed, particularly in East/
South- east Europe.

INTRODUCTION
Underdiagnosis of STIs in men who have sex 
with men (MSM) compromises the health of 
men infected, exposes their partners to infection 
and—in the absence of condoms or pre- exposure 

prophylaxis (PrEP)—increases the risk of HIV 
transmission for both parties.1–3

Early detection strategies prioritise the screening 
of individuals with multiple/concurrent sexual 
partners. Comprehensive screening includes spec-
imen collection tailored to sexual practices and 
physical examination of the genitals, anus and 
oropharynx.4

However, data from the 2010 European- MSM- 
Internet- Survey (EMIS-2010) demonstrated that in 
most European cities, screenings for STIs among 
MSM did not include anal swabbing or anogenital 
inspection,5 suggesting substantial underdiagnosis 
of rectal gonorrhoeal/chlamydial infections and 
anogenital warts.

Diagnostic services and healthcare provision for 
STIs are not uniform across Europe.6 Such services 
can be delivered in private practices, genitourinary 
medicine clinics, specialised STI services within 
hospitals, dermatology clinics, municipal health 
offices and in gay health centres (typically called 
‘checkpoints’ in continental Europe). There is wide 
variation in the diagnostic procedures recommended 
and used, and how much clients have to pay for an 
STI screen.7 8 There has also been a recent move 
towards clients self- sampling and posting specimens 
with results returned by text or online.9

EMIS was repeated in 2017–18.10 In this paper, 
we compare the performance and components of 
STI screening and services used by MSM across 
the same 40 cities we studied in 2010.5 We also 
report data collected from 65 additional cities 
across Europe, Canada, Lebanon, Israel and the 
Philippines.

METHODS
The detailed methods of EMIS have been reported 
elsewhere.11 12 In summary, EMIS-2017 was a 
33- language, internet- based, self- completion 
cross- sectional survey for MSM and/or are sexu-
ally attracted to other men. EMIS-2017 was live 
and collected data from 50 countries between 18 
October 2017 and 31 January 2018. In addition 
to the participating European countries in 2010, 
in 2017, a small number of non- European coun-
tries (Canada, Israel, Lebanon and the Philippines) 
joined the survey.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 25, 2025
 

h
ttp

://sti.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
3 N

o
vem

b
er 2020. 

10.1136/sextran
s-2020-054681 o

n
 

S
ex T

ran
sm

 In
fect: first p

u
b

lish
ed

 as 

http://sti.bmj.com
http://orcid.org/0000-0002-5501-9433
http://orcid.org/0000-0002-6910-4399
http://crossmark.crossref.org/dialog/?doi=10.1136/sextrans-2020-054681&domain=pdf&date_stamp=2021-04-09
http://sti.bmj.com/


202 Doran J, et al. Sex Transm Infect 2021;97:201–208. doi:10.1136/sextrans-2020-054681

Health services research

Recruitment
Recruitment occurred in 50 countries, through transnational 
dating apps (PlanetRomeo, Grindr and Hornet accounted for 
68% of recruits; Qruiser, RECON, SCRUFF, Gaydar, Manhunt/
Jack’d, GROWLr and Bluesystem for another 9%), through 
national partners via websites (10% of recruits) and social 
media (7%). Typical completion time was 20 min. No financial 
incentives were given to participants. No personal identifying 
information (including IP addresses) were collected. More back-
ground information is available at www. emis2017. eu.

Measures
The questionnaire was designed to measure, among other things, 
the coverage of HIV/STI prevention interventions specifically 
targeting MSM, including screening. All participants were asked 
when they last had ‘a test for STIs other than HIV’. Those who 
had tested in the previous 12 months were asked about the pres-
ence or absence of symptoms at their last STI test. STI screening 
was defined as the last STI test being in the absence of symptoms. 
To understand whether healthcare providers knew their male 
clients had sex with men, disclosure of same- sex sexual contacts 
was defined as respondents who reported that the healthcare 
provider during their last STI test ‘definitely knew’ that they had 
sex with men. Respondents tested for STIs in the previous 12 
months were also asked which of the following six diagnostic 
procedures were used: blood test, urine sample, genital swab, 
genital inspection, anal swab, anal inspection. Questions were 
phrased in plain language to avoid specialist medical terms. 
As the gender identity group ‘men’ includes people whose 
sex assigned at birth could be male or female, we inserted 
the following routing question prior to those on diagnostic 
procedures: “So we can ask appropriate questions about STI- 
tests, and because people’s bodies differ, do you have: a penis 
(cock), a vagina (pussy, front- bottom); both of these; neither 
of these”. The six procedures were collapsed into four: blood 
test was defined as having ‘provided a blood sample’; genital 
test as having ‘provided a urine sample’ or ‘something inserted 
into your penis/vagina’; inspection as as having had ‘your penis/
vagina’ and ‘your anus examined’ and anal swab as having had 
‘something inserted into your anus (anal swab)’.

Statistical analysis
We compared the prevalence of STI screening in MSM and 
disclosure of same- sex sexual contacts towards the healthcare 
provider. To compare across cities the odds of undergoing the 
four procedures (blood test, genital test, inspection and anal 
swab), we applied four individual- level multivariable logistic 
regression analyses using SPSS (V.26, IBM, New York, USA) 
with stepwise inclusion of variables, controlling for the a priori 
confounders of age (<25; 25–39; ≥40) and HIV diagnosis. As 
some countries had implemented PrEP by late 2017, and as PrEP 
users—like MSM with diagnosed HIV—typically enter a clinical 
routine and therefore are more likely to be monitored for STIs, 
we further controlled for PrEP use by grouping respondents into 
three categories: diagnosed HIV, current PrEP use, neither. As 
with the EMIS-2010 data, we also controlled for the overall 
number of sexual partners in the previous 12 months (0; 1; 2–5; 
6–10; >10) to ensure that the differences in intervention perfor-
mance observed between cities were not confounded by differ-
ences in partner numbers in the respective subsamples. The last 
control variable included was any discrepancy in major variables 
(eg, age), to ensure our results are not confounded by survey 
respondents answering randomly. In recognition that STI testing 

in many countries is organised at a subnational level, we chose 
cities and not countries as units of comparison in the multivari-
able logistic regressions. We chose London as reference to repli-
cate the previous study, and due to its subsample size and high 
level of screening. European cities were defined by self- reported 
postal code/subregion of residence, combined with settlement 
size. The same 40 large (≥500 000 inhabitants) European cities 
or country capitals as in 2010 were included in the narrative. 
However, using data from 2017, we provide the same measures 
on 65 additional cities across Europe, Canada, Lebanon, Israel 
and the Philippines in an online supplemental table S1.

RESULTS
Respondents
The online supplemental table S1 includes data from 56 661 
respondents living in 105 cities—43.3% of the entire EMIS-
2017 sample (n=137 358). For comparability purposes, the 
narrative focuses on the 38 439 respondents living in the 40 
European cities from 2010, shown in table 1—28% of the entire 
sample. At the time of the survey, all respondents, identified as 
men, were above the age of sexual consent in the country they 
lived in; and had sex with and/or were sexually attracted to men. 
Excluded from this analysis were: 6543 respondents (4.8%) 
living in large (≥500 000 inhabitants) cities or country capitals 
that did not reach the minimum city- sample size of 100; 64 638 
(47.1%) who lived in smaller cities (not country capitals) and 
9516 (6.9%) who declined to say where they lived. Across the 
city MSM samples, there was substantial variation in age, diag-
nosed HIV, PrEP use and numbers of sexual partners (table 1, 
online supplemental table S1).

STI screening and diagnostic procedures
STI screening in the previous 12 months ranged from 19% in 
Belgrade to 59% in London (city median 43%, IQR: 38%–49%). 
Among those screened, the most common diagnostic procedure 
in all cities was a blood test (city median 94%, IQR: 92%–96%). 
Genital tests (urethral swab or urine sample) were less common 
(median 61%, IQR: 43%–75%), ranging from 33% in Ljubljana 
to 96% in Birmingham. The city median for the proportion of 
screens that included an anal swab was 29% (IQR: 15%–49%) 
and varied from 6% in Bucharest up to 86% in Amsterdam. The 
city median reporting an inspection of the anus and genitals was 
13% and varied from 4% in Warsaw to 32% in Helsinki (IQR: 
10%–19%) (table 1, online supplemental table S1).

Disclosure of having sex with men
In most cities, respondents reported high levels of disclosing 
having sex with men to their healthcare provider when being 
screened for STIs. Disclosure ranged widely from 94% in London 
to 17% in Moscow, with a median of 73% (IQR: 56%–88%). 
Disclosure was above 87% in Amsterdam, Berlin, Birmingham, 
Copenhagen, Dublin, London, Manchester, Oslo, Stockholm 
and Zurich (table 1, online supplemental table S1). Figure 1 
illustrates how the adjusted OR (AOR) for receiving anal swab-
bing was positively associated with disclosure at city level.

Multivariable logistic regression
In multivariable logistic regression analyses, the AOR for 
receiving the four diagnostic procedures among all respondents 
living in the same city increased steadily with the number of 
sexual partners and was up to four times higher for respondents 
diagnosed with HIV, and up to nine times higher for respon-
dents using PrEP. When compared with men aged 25–39 years, 
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younger and older men were less likely to report any of the four 
procedures (online supplemental table S1).

Blood test
The AOR of receiving a blood test did not differ greatly between 
Amsterdam and London (table 1, online supplemental table S1). 
In all other cities, respondents were less likely to have received 
a blood test compared with respondents in London (median 
AOR=0.54) with a blood test being least common in Belgrade 
(AOR=0.17).

Genital test
As with blood tests, minimal differences in the AOR were 
observed between London and Amsterdam for respondents 
receiving a genital test. In all other cities, respondents were less 
likely to have received a genital test (median AOR=0.25), with a 
genital test being least common in Belgrade (AOR=0.06).

Inspection
In Dublin, respondents were almost twice as likely to have 
their genitals/anus inspected than in London (AOR=1.99). The 
AOR for receiving a genital/anal inspection were also higher 
in Amsterdam, Berlin, Birmingham, Copenhagen, Helsinki, 
Manchester, St. Petersburg, Stockholm and Turin, compared 
with London. In all other cities, respondents were less likely 
to have received a genital/anal inspection (median AOR=0.65) 
than in London, with a genital/anal inspection least likely to be 
received in Warsaw (AOR=0.18).

Anal swab
The AOR of MSM receiving an anal swab was significantly 
higher in Amsterdam than compared with London (AOR=1.24). 
In Birmingham, Manchester and Dublin there was no significant Ci

ty
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Figure 1 Scatterplot of the adjusted Odds Ratio (AOR) for receiving 
anal swabbing in the previous 12 months, relative to London, versus 
disclosure of same- sex sexual contacts, comparing 40 European cities 
in European- MSM- Internet- Survey-2017. Black diamond, North- west 
Europe (including the Netherlands and the UK); open circle, West 
Europe; black circle, South Europe; black triangle, East and South- east 
Europe, [p>0.05 on y- axis].
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difference. In all other cities, MSM were less likely to have 
received anal swabbing (median AOR=0.15), with having 
an anal swab being least common in Belgrade, Bucharest and 
Istanbul (AOR=0.03).

In summary, offering anal swabs for the detection of rectal 
bacterial STIs was highest in UK cities, Dublin, Amsterdam, Oslo 
and Stockholm.

Comparison with EMIS-2010
Reporting recent STI screening increased between 2010 and 2017 
among MSM in all cities except Belgrade. In comparison with 
2010, among MSM screened for STIs, the percentage receiving 
a blood test was high and relatively stable. In 2017, there was 
also an increase in the percentage of MSM receiving a genital 
test in 27 cities, with a decrease in 13 (Birmingham, Bucharest, 
Helsinki, Kiev, Lisbon, Ljubljana, Manchester, Moscow, Riga, 
Rome, St. Petersburg, Stockholm and Warsaw). The percentage 
of MSM receiving an inspection increased in only 8 cities since 
2010 (Barcelona, Belgrade, Berlin, Brussels, Lyon, Munich, Paris 
and Valencia) but decreased in 32. In contrast, the percentage of 
MSM receiving an anal swab increased in 32 cities and decreased 
in 8 (Athens, Bucharest, Kiev, Moscow, Riga, Sofia, St. Peters-
burg and Tallinn). Visual representations of these changes can be 
seen in figure 2, where cities below the diagonal line represent 
a decrease in proportions since 2010, while cities above the line 
represent an increase. The change of the odds for anal swabbing 
is shown in figure 3.

At city level in 2010, AORs for having received an anal swab 
and for having had an anal and genital inspection showed an 
almost perfect correlation (R2=94.3%). In 2017, this association 
was much lower (R2=54.9%)—mostly due to a differential in 

decreasing inspections in North- west Europe and increasing anal 
swabbing in West Europe.

DISCUSSION
Our two large, anonymous online surveys suggest that STI 
screening among MSM has substantially increased between 2010 
and 2017/18 in many European cities. The components used in 
STI screening also show a profound change, with increases in 
urine samples and anal swabbing. These changes may partly 
explain the rise in STI diagnoses across Europe.13 Comprehen-
sive and accessible diagnostic services, where men feel comfort-
able disclosing same- sex sexual contacts, are essential to increase 
early detection of STIs. Our findings reflect a move towards a 
more client- focused MSM healthcare since 2010 across many of 
these 40 European cities, but change is not universal and we see 
widening inequity between cities as a consequence.

In 2017, reported STI screening rates substantially increased 
from 2010 but continued to vary considerably by city. These 
findings suggest changes in testing policies and/or increase of 
provision and/or uptake of current services. Furthermore, an 
increase in MSM- targeted diagnostic services (eg, ‘checkpoints’) 
has occurred in many European countries which may be respon-
sible for increased genital testing and anal swabbing among 
MSM.7

To ensure early diagnosis and treatment in MSM, screening of 
STIs must include a combination of blood tests, genital tests and 
anal swabbing.14 15 Anal swabs rather than solely urine samples 
(or urethral/meatal swabs) are necessary for the detection of 
asymptomatic gonorrhoea or chlamydia, not least because rectal 
infections last longer than infections at other sites.16

Figure 2 Scatterplots of the proportions of four diagnostic procedures during STI screening in the previous 12 months across 40 European cities 
in the European- MSM- Internet- Survey (EMIS)-2017 vs EMIS-2010. Black diamond, North- west Europe (including the Netherlands and the UK); open 
circle, West Europe; black circle, South Europe; black triangle, East and South- east Europe.
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Similar to 2010, we found that an STI screen almost univer-
sally included a blood test. It is therefore likely that STIs which 
are diagnosed using blood- based tests, such as syphilis, are more 
readily diagnosed than STIs which require more costly testing 
procedures, such as nucleic acid amplification tests for the 
detection of Neisseria gonorrhoeae or Chlamydia trachomatis. 
The proportion of respondents who reported having their anus 
swabbed during their last STI test has increased since 2010 across 
most of the 40 cities. Conversely, the proportion who reported 
having anogenital inspection has decreased considerably from 
2010. The advent of self- testing/swabbing may provide the 
answer to this disparity. In the UK and elsewhere, an increasing 
number of clinics allow clients to perform their own rectal and 
pharyngeal swab. While this increases efficiency and comfort to 
the users, it does not provide any opportunity for a healthcare 
professional to inspect the anus and genitals. In some countries, 
there is a growing number of internet/online self- sampling kits 
being ordered.17 This trend could further reduce the number 
of inspections during screening. While the increased rates of 
anal swabbing can potentially increase the diagnosis of rectal 
gonorrhoea and chlamydia, the large decrease in inspection may 
perpetuate the underdiagnosis of anogenital warts and early 
forms of anal cancer,18 particularly in the absence of widespread 
HPV vaccination among MSM.19

Compared with MSM with diagnosed HIV, MSM using PrEP 
had twice the odds of having received a blood or genital STI 
test and almost three times the odds for anal swabbing, with 
no significant difference for anogenital inspection. These find-
ings reflect the rigorous standards for 3- monthly triple- site 
swabbing in most PrEP guidelines,20 and the difficulties seen in 
some clinics with respect to the implementation of comparable 
clinical follow- up21 for people living with HIV, or the absence 

of specific STI screening recommendations in European clinical 
HIV guidelines.22

This study found disclosure of same- sex activity to be high in 
the majority of cities, with a city median disclosure rate of over 
80%. However, disclosure remained low across East and South- 
east Europe. Homophobic climates continue to hinder actions 
by non- governmental gay, bisexual, trans and HIV/AIDS organ-
isations. Conversely, more homo- socially liberal cities showed 
higher rates of disclosure. These findings highlight the need for 
MSM to feel more comfortable ‘coming out’ to their healthcare 
provider who could subsequently tailor STI testing procedures 
according to their sexual practices.

Strengths
The EMIS questionnaire distinguished STI screening from diag-
nostic STI testing, and it allows the calculation of rates of STI 
screening and STI testing with respect to different time frames, 
for example, ever, the previous 5 years, 12 months (used in 
this analysis), 6 months or 4 weeks. The questionnaire was also 
designed for comparing a variety of testing procedures during 
STI testing in the previous 12 months, or of disclosure of having 
sex with men at last STI test.

In this analysis, we compared performance of STI testing 
for MSM between cities, controlling only for variables likely 
to reflect recruitment biases (age composition, diagnosed HIV 
or PrEP use, number of sexual partners). MSM populations in 
different European cities also differ with respect to migration 
status, sexual identity, being ‘out’ about sexual orientation, gay 
community attachment and the degree of legal, societal and 
institutional homophobia. Although all these variables were 
significantly associated with the presented outcomes, we did not 
include them in the regression models, because they would mask 
the differences between cities. Nevertheless, they all contribute 
to the degree to which MSM are reached by targeted informa-
tion and services including their STI transmission knowledge 
or where and how often to present for STI screening, and the 
likelihood of disclosing their homosexual activity to healthcare 
providers. The chosen analytic strategy ensures that observed 
differences between cities are neither confounded by varying or 
increasing numbers of sexual partners, nor by the availability of 
PrEP in some countries.

Our inclusion of 105 cities for this analysis (online supple-
mental table S1) has several advantages. The observation that 
cities in the same country provided similar results confirms the 
validity of our findings and has the potential to inform policy 
in a large number of cities. It also allows comparisons between 
cities in countries not covered in the EMIS-2010 analyses.

Limitations
The self- reported data collected in EMIS-2017 is subject to recall 
bias (plus an element of social- desirability bias, believed to be 
negligible in this analysis). The four diagnostic procedures are 
constructs based on the questions about what was done as part 
of STI screening; thus, the validity of what is called, for example, 
a genital test may be questioned. However, our pretesting of the 
survey in a variety of languages showed that the non- medical 
language was appropriate and understood by respondents.

Due to the absence of denominator studies and sampling frames, 
large representative random samples of MSM are impossible to 
recruit. Two- stage recruitment exploiting existing national prob-
ability samples is feasible,23 as well as pooling data from multiple 
studies.24 However, the former is costly and time consuming and 
the latter yields limited variables. We relied on a convenience 

Figure 3 Scatterplot of the adjusted Odds Ratio (AOR) for receiving 
anal swabbing in the previous 12 months, relative to London, comparing 
40 European cities in the European- MSM- Internet- Survey (EMIS)-
2017 vs EMIS-2010. Black diamond, North- west Europe (including the 
Netherlands and the UK); open circle, West Europe; black circle, South 
Europe; black triangle, East and South- east Europe, [p>0.05 on y- axis], 
(p>0.05 on x- axis).
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sample. The Law of Large Numbers suggests that for the larger 
city samples, the range is adequately represented.25 The raw 
proportions for the four diagnostic procedures among those 
screened (including figure 2) might be affected by differences in 
sampling across cities and across the two study waves. In order 
to address such selection bias inherent to all convenience samples, 
in this update paper as in the previous publication, we adjusted 
for possible sampling differences across cities. Given that EMIS is 
a low access- threshold online self- completion survey, some of the 
data are invalid—however our findings are controlled for incon-
sistent data, for example, randomly selected answers.

This study cannot answer the question if antibiotic treatment 
following screening for asymptomatic STIs may impair immune 
response and thus paradoxically lead to higher rates of some 
STIs, such as chlamydial infections,26 27 or increase antimicro-
bial resistance. Models suggesting a decline in STI incidence 
following rigorous screening28 did not control for this possibility.

CONCLUSIONS
The majority of the 40 European cities we studied in 2010 have 
made substantial progress towards more comprehensive STI 
testing services for MSM, likely contributing to increased diag-
noses of gonorrhoea and chlamydia infections, and possibly to 
interrupting transmission chains.28 However, suboptimal condi-
tions for disclosure of same- sex activity and suboptimal testing 
procedures remain the norm in some cities, particularly in East 
and South- east Europe.

Key messages

 ► This study compares STI screening performance specific to 
men who have sex with men (MSM) across time (2010 vs 
2017) and space (105 cities in 39 countries).

 ► Screening for genital and particularly rectal STIs (such as 
gonorrhoea/chlamydia) has become much more common.

 ► Among MSM screened for STIs, syphilis testing has remained 
almost universal.

 ► In many European cities, particularly in East and South- 
east Europe, disclosure of same- sex activity is limited, 
undermining tailoring of testing procedures.

Correction notice The article has been corrected since it was published. The 
captions for Figures 1 and 3 have been updated.
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