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The Denominator problem: estimating the size of
local populations of men-who-have-sex-with-men
and rates of HIV and other STIs in Switzerland

Axel Jeremias Schmidt, "* Ekkehardt Altpeter?

ABSTRACT

Objectives There is no estimate of the current number
of men who have sex with men (MSM) in Switzerland,
or of their geographical distribution. We aimed to (1)
estimate MSM concentration factors and population
sizes for 83 Swiss postal code areas (PCA), including the
nine largest Swiss cities, and (2) calculate MSM-specific
local HIV prevalence and yearly rates of diagnosed HIV,
hepatitis C virus (HCV), syphilis and gonorrhoea.
Methods We triangulated data from general population
estimates, MSM online surveys, published data on HIV
prevalence and Swiss notification data for HIV and STDs.
We compared two different formulae for the estimation
of local MSM populations and calculated Bayesian
95%-credible-intervals (Crl) for each PCA.

Results Across Switzerland, we estimate the MSM
population aged 15-64 at roughly 80000 men (95%
Crl 64000-96 000). (1) MSM in Switzerland were

most concentrated in the five largest cities of Zurich,
Geneva, Lausanne, Bern and Basel. (2) We estimate that
in 2012, 6300 MSM, or 8.0%, were living with HIV,
both diagnosed and undiagnosed and 1700 MSM, or
2.2%, had non-suppressed HIV infection. Between 2010
and 2013, average yearly rates of diagnosed HIV, HCV,
syphilis and gonorrhoea were 0.3%, 0.02%, 0.4 % and
0.4 %, respectively.

Conclusions Combining general population data,
MSM online surveys and notification data allows

the calculation of realistic estimates of local MSM
populations and thus proportions of MSM with
diagnosed HIV and other STls, with implications for
prevention planning, commissioning of health services
and counselling MSM on HIV/STI risk. Our methodology
for Switzerland is transferable to other countries with
similar data sources.

INTRODUCTION

Men who have sex with men (MSM) remain the
group most affected by HIV and other STIs, but
information on the size and geographical distri-
bution of the MSM population in Switzerland
and many other countries is limited. This means
prevention planners and clinicians are lacking
information on the burden of HIV and STTs specific
to this population. While most countries share the
problem of not having reliable information on
local MSM denominators (cities, cantons, local
authority areas, etc), Switzerland is also lacking a
useful overall MSM estimate. The best available

estimates for the percentage of men with same-sex
sexual behaviour have been provided in secondary
analyses of the quinquennial Swiss Health Survey
(SHS, details—table 1): it increased from 2.8% in
2007 to 3.2% in 2012, although 95% confidence
intervals for the two estimates overlap.' > However,
conceptualising and querying homosexuality is
complex and should take into account the broader
social and cultural context, a distinction between
sexual acts and sexual partners, and the recency of
same-sex sexual contact.’ * The SHS asked for life-
time, but not more recent, ‘sexual intercourse with
penetration’, without mentioning non-penetrative
sexual acts, oral or anal sex. The SHS measure of
men-who-ever-had-penetrative-sex-with-men is
thus not ideal for defining current same-sex sexual
behaviour.

Alternatively, the German annual general popu-
lation surveys define MSM as men with same-sex
‘sexual relationships’ in the last 12 months. The
mean proportion (2006-2010)° was 2.2% for men
in Germany. In France, the proportion of men
reporting same-sex ‘relationships/sexual inter-
course’ in the last 12 months was 1.4%.* The
restriction to ‘relationships’ and/or ‘anal penetra-
tion’ is likely to result in underestimating the prev-
alence of same-sex sexual contacts. In contrast, the
representative British National Survey of Sexual
Attitudes and Lifestyles (Natsal) defines MSM
as men who, in the last 5 years, had ‘sex with a
man involving genital contact’, based on an under-
standing that sex is ‘oral or anal sex or any other
contact involving the genital area’.® In Natsal-3,
performed 2010-2012, the proportion of MSM
was 2.9%; also having increased over time, from
1.5% in 1990 to 2.5% in 2000.” It is unclear to
what extent the increases in the Swiss and British
surveys were due to more accurate reporting of
homosexual practices and/or an increase of homo-
sexual behaviour.®? Representative general popula-
tion surveys that aim to capture the proportion with
homosexual experience, desire, identity or behav-
iour typically have sample sizes that are too small
to allow geographical breakdowns. However, there
is evidence that the MSM population is not evenly
distributed across cities of a given country, as many
MSM migrate to larger cities that provide more gay
friendly social spaces.'®"®

The planning and tailoring of prevention
programmes and local sexual health services requires
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Table 1  Estimates for the proportion of men who have sex with men among men
Country Year Age Estimate (95% Cl) Definition Time frame
Switzerland' 2007 17-74 2.8(2.2103.5)* Sexual intercourse with penetration (Geschlechtsverkehr mit Lifetime
Eindringen/rapports sexuels avec pénétration)
Switzerland? 2012 17-74 3.2(3.0t03.8) (idem) Lifetime
Germany® 2006-2010 (yearly) 20-59 2.2 (1.6 to 2.7)(mean) Sexual relationships (Sexuelle Beziehungen) Last 12 months
France* 2008 18-69 1.4(1.11t01.8) Same-sex relationships/sexual intercourse Last 12 months
(Un partenaire du méme sexe, des rapport sexuels)
UK’ 2010-2012 16-74 2.6 (2.1103.0) Oral or anal sex or any other contact involving the genital area Last 5 years
16-24 2.9
25-34 3.2
35-44 3.0
45-54 29
55-64 2.3
16-64 2.9
65-74 0.9

*The 2007 95% ClI for Switzerland is our own calculation based on the weighted published data.

an understanding of the population most at risk for HIV and other
STIs. Therefore, in this paper, we (1) use several existing data
sources to estimate the size of local MSM populations and (2) apply
published data on diagnosed HIV, hepatitis C virus (HCV), syph-
ilis and gonorrhoea to calculate yearly HIV/STI diagnosis rates, and
prevalences of diagnosed and undiagnosed HIV, both locally and
country-wide, specific to MSM.

METHODS

Number of men in Switzerland across postal code areas

We used data from the Swiss Federal Statistical Office to obtain
the numbers of men between 15 and 64 years, broken down by
postal code area (PCA). The Swiss postal code is a four-digit
number, the first two digits marking the PCA. Switzerland has 83
PCAs, with the first two digits ranging from 10 to 96. Each PCA
is characterised by an index city, including the nine largest Swiss
cities (ie, more than 50 000 inhabitants—table 2). In 2011, Swit-
zerland had a permanent population of 7.95 million, including
2.72 million men aged 15 to 64.'* We calculated the proportions
of men aged 15-64 living in each PCA.

Geographical concentrations of MSM in Switzerland

We used data from the European MSM Internet Survey (EMIS-
2010), a pan-European 25-language survey on knowledge, needs
and behaviour with regard to HIV and STIs among MSM." ¢
To be included in EMIS, respondents confirmed that they were
“men who have sex with men and/or men who are attracted to
other men and/or men who think they might have sex with men
in the future” and were old enough to legally have sex in the
country where they lived. The inclusion criteria did not state a
specific recency of same-sex sexual contact.

Sexual minorities such as MSM might not be evenly distributed
across a given country but concentrated in certain geographical
areas. To calculate a factor for the concentration of MSM in each
PCA, we divided the regional proportions of EMIS-2010 partic-
ipants by the respective proportion of men in each PCA. The
Swiss EMIS-2010 subsample is the largest ever sample of MSM
living in Switzerland and consists of 5028 MSM'" of whom
4534 (90.29%) provided a postal code—97.0% reported sex with
a man in the previous 5 years. All but one (Val Bregalia, an alpine
valley with 403 male residents) of the 83 Swiss PCAs were repre-
sented in EMIS-2010. To examine if the geographical distribu-
tion of the EMIS-2010 sample was representative of Swiss MSM

online samples, we compared it with the geographical distribu-
tion of participants of Gaysurvey 2009 (N=1929; 1842 with
PCA) and Gaysurvey 2012 (N=964; 754 with PCA).'* '8

We define a local MSM concentration factor (K) as how much
more (or less) MSM concentrate in a given geographical area,
compared with the national average. The following formula

summarises its calculation:

Si
—s _pPxs
K P sxpi
p

K, concentration factor; s, number of survey participants; p, number
of men aged 15-64; i, postal code area.

Two ways for estimating regional numbers of MSM

Here, we present and compare two methods for estimating
regional MSM denominators for Switzerland. We applied esti-
mates from Natsal-3 (UK),” as we believe Natsal’s more encom-
passing approach to defining MSM is more likely to accurately
reflect the prevalence of current same-sex behaviour in Swit-
zerland than using the Swiss estimates of lifetime experience of
same-sex penetrative intercourse.

Bayesian approach using an overall MSM estimate
To calculate the absolute numbers of MSM (15-64) per local
area (M,), we multiplied the number of males in each PCA (p)
by the PCA-specific MSM concentration factor (K) and by an
estimate (g) of the national MSM proportion (2.9 from Natsal-3
for men aged 15-64—table 1). For each PCA, we calculated a
Bayesian 95%-credible-interval (Crl).
Mi =pi XgX Ki

M, number of MSM aged 15-64; p, male permanent population aged
15-64; g=overall proportion MSM (defined as men with anal or oral sex
with another man in the last 5 years); K, concentration factor; 7, postal
code area.

Age-stratified approach

Because the prevalence of MSM is not equally distributed across
age groups, and because choice of residence is influenced by
age, we performed a sensitivity analysis using an age-stratified
approach to adjust for participation bias with respect to age.
Again, we used estimates from Natsal-3: 2.9% for younger age
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(g, 15-24 years), 3.5% for medium age (g, 25-39 years) and
2.6% for older age (g, 40-64 years—table 1). The respective
sizes of the EMIS-2010 subsamples were 813 (748 with PCA),
2221 (2032) and 1994 (1754). We then back calculated an
overall concentration factor (age-stratified approach, K”).

M/;=piy><gy><Kiy+pim><gm><K;m+pxo><go><Kio

M,

K= 3 = DxM;

! Pi — Mxp;
P

M’, number of MSM aged 15-64 (age-stratified approach); p, male
permanent population aged 15-64; g=proportion with anal or oral sex
with another men in the last 5 years; K’, concentration factor (age-strat-
ified approach); 7, postal code area; y, 15-24 years; m, 25-39 years; o,
40-64 years. Absolute numbers of MSM reported in this study were
rounded to avoid pseudoaccuracy.

Statistical methods
We developed several hierarchical Poisson-gamma models and
ran these in R-statistics. Details are described in online supple-
mentary appendix 1.

Plausibility check

We compared our MSM population estimates with the number
of PlanetRomeo user profiles. In 2010, PlanetRomeo was the
number-one online-dating platform for MSM in Switzerland.
PlanetRomeo user profiles include a key city or region. To cover
all languages spoken in Switzerland and available on Plane-
tRomeo, we searched user profiles for ‘Ziiri(ch)/Zurigo/Zurich’,
‘Geneve/Ginevra/Genf/Geneva’, ‘Bdle/Basilea/Basel’, ‘Lausan-
ne/Losanna’, ‘Berne/Berna/Bern’ and ‘Lugano’. As of 14 March
2014, there were 10 627; 3433;3171;2651; 3210 and 741 user
profiles in the respective cities and 41 403 profiles in Switzer-
land (we ignored the possibility that some men might have more
than one user profile).

Data on yearly rates of diagnosed HIV, HCV, syphilis and
gonorrhoea

We extracted diagnoses of HIV infection, HCV infection, syph-
ilis and gonorrhoea in MSM from the Swiss infectious diseases
notification database (in Switzerland, laboratory information for
these four infections are matched with information from clinics/
physicians, where the gender of sexual partners is reported—
data for unknown gender of sexual partners are not included
in this analysis) and sorted them by PCA. To account for small
numbers when broken down by 83 PCAs, we calculated the yearly

mean number of notifications from 2010 to 2013, resulting in
PCA-specific yearly rates of diagnoses for these infections.

Data on HIV prevalence

We based our estimates for regional HIV prevalences among MSM
on two data sources: one was the publication by Kohler Schmidt
et al on the HIV care cascade in Switzerland" that used a rigorous
methodology to estimate the number of HIV-diagnosed MSM
retained in care in 2012. We used the same factors to back calcu-
late the number of individuals infected with HIV, with the advan-
tage that all back-calculation factors (retained in care—linked to
care—>HIV-diagnosed—HIV-infected) were MSM specific. The
other data source we used was Swiss HIV notifications broken down
by PCA. We assumed that the geographical distribution of HIV noti-
fications for MSM (accumulated for 1999-2013 approximates the
geographical distribution of HIV prevalence in this population). In a
last step, we applied the published proportion of men with effective
antiretroviral treatment (87%)" to the estimates of HIV prevalence
among MSM for the largest nine index cities, to achieve the preva-
lence of transmissible HIV (the number of infected men minus the
number of men with viral suppression).

RESULTS

MSM population concentrations varied across Switzerland,
with concentration factors (K|) ranging from 0.27 to 3.85
(Bayesian approach with 95% Crl), or from 0.17 to 3.87
(age-stratified approach, K”), respectively. The highest concen-
trations were found in Zurich (K.=3.85; 95% Crl, 3.58-4.13;
K’,=3.87), followed by Basel (K=2.37, 2.08-2.69; K’,=2.46),
Bern (K=1.90, 1.68-2.13; K’=1.95), Lausanne (K,=1.86,
1.66-2.07; K =1.83) and Geneva (K=1.18, 1.06-1.32;
K’.=1.19). No elevated concentrations were found for Lucerne
(K=0.89, 0.74-1.05; K’ =0.89), Winterthur (K =0.69, 0.55-
0.86; K’,=0.70), Lugano (K.=1.12, 0.89-1.38; K’,=1.15) and
St.Gallen (K=1.03, 0.81-1.28; K’=1.06). Concentration
factors, regional proportions of MSM and estimates of MSM
population sizes for all PCAs are shown in online supplementary
table s1.

Bayesian 95% Crls were small for all nine cities, and large
only for sparsely populated rural areas figure 1. Concentration
factors based on age-stratified approaches (both frequentist and
Bayesian) differed only marginally from applying an overall
percentage—a proportion of 2.9% MSM for men aged 15-64.
Using other online survey data, such as Gaysurvey 2009 or 2012,
resulted only in minor differences, with the exception of Lugano
and other Italian-speaking areas.
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Figure 1

Comparing concentration factors (Ki), across 83 Swiss postal code areas (labelled by index cities), based on European MSM Internet

Survey-2010 and Swiss Federal Statistical Office data, back calculated from age-adjusted numbers,versus Bayesian model with 95%-credible-intervals.
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Bayesian approach versus age-stratified approach
The Bayesian model with the best fit, that is, with the lowest devi-
ance information criterion (DIC), was the one with PCA-specific
concentration factors (DIC=573). Applying the same MSM concen-
tration factor for all PCAs had the highest DIC of 2471. Using
different concentration factors across both PCAs and age groups
(DIC=1399) fitted less well: the convergence diagnostics revealed
problems with the age-stratified models, indicating that the parame-
ters were less well identified than in the model with the lowest DIC.
In absolute numbers, the largest regional MSM populations
(aged 15-64), were found in the PCAs indexing Zurich (16
000; 95% Crl: 14 300-16 500), Geneva (6000; 5400-6700),
Lausanne (6000; 5200-6400), Bern (5000; 4300-5500), Basel
(4000; 3400-4400), Lucerne (2300; 1900-2700) and Ziircher
Unterland (PCA 81; 2100; 1800-2200). All other PCAs had
MSM populations smaller than 2000. This includes three of the
largest Swiss cities: Lugano, Winterthur and St.Gallen. Across
Switzerland, we estimate the MSM population (aged 15-64
years; 2012) at 80 000 (95% Crl: 64 000-96 000).

Plausibility check

When comparing the number of PlanetRomeo user profiles with
the estimated population sizes in six key cities and all of Switzer-
land, proportions of MSM with a user profile ranged from 46%
in Lausanne to 58% in Basel and 52% overall.

MSM-specific rates of HIV and STIs

When applying Swiss notification data, estimated rates of
yearly (average 2010-2013) notified HIV, syphilis and gonor-
rhoea varied substantially, with the highest rates in Zurich and
Geneva (table 2). In Switzerland overall, HIV rates were 26 per
10 000 MSM, 39 in Zurich and 33 in Geneva. HCV rates were
a magnitude lower (2 per 10 000 MSM) and showed a distinct
geographical pattern, with highest rates in Lugano (6 per 10
000 MSM), suggesting transmission pathways that are different
from those for HIV and bacterial STIs. Syphilis and gonorrhoea
showed similar rates (Switzerland: 40 and 41, respectively, per
10 000 MSM), and similar geographical patterns. Highest rates
were found in Geneva (78 and 77, respectively) and Zurich (55
and 57, respectively). While syphilis testing among MSM is
common in Switzerland—partly due to the availability of rapid
tests—comprehensive testing for asymptomatic gonorrhoea is

expensive, not covered by health insurance, and anal swabbing
is rarely performed.?’

When applying published data on HIV prevalence, we estimate
that in 2012 6300 MSM, or 8.0%, were living with diagnosed or
undiagnosed HIV—12.9% in Zurich, 12.0% in Geneva, 9.0% in
Lausanne, 8.9% in Lugano, 7.9% in Winterthur, 6.7% in St.Gallen,
6.3% in Basel, 6.29% in Bern, 5.8% in Lucerne and 5.7% in the rest
of Switzerland (figure 2). We further estimate that in 2012 1700
MSM, or 2.2%, had non-suppressed HIV infection.

DISCUSSION

This is the first approach to estimating local MSM populations
in Switzerland. MSM in Switzerland concentrate in the five large
cities of Zurich, Geneva, Lausanne, Bern and Basel, accounting
for 46% of the Swiss MSM population. In comparison, men aged
15-64 living in these five cities comprise 21% of the general
male population. Our estimations allow a better understanding
of the size and distribution of the Swiss MSM population and
provide denominators for MSM-specific epidemiology of HIV
and other STTs and the allocation of resources.

Our estimate that 11.2% of men in the city of Zurich are MSM
is similar to estimates for inner London primary care trusts—
11.1% in Southwark, 11.2% in Camden, 10.8% in Islington,
10.7% in Kensington and Chelsea and 15.6% in Lambeth.*!

Our HIV prevalence estimate of 8.0% among MSM in Switzer-
land is similar to the 8.3% (6.1%~11.3%) estimate for the Neth-
erlands.”* Our city-specific HIV prevalences for Zurich, Geneva
and Lausanne are similar to estimates for Amsterdam (13.7%)
and Rotterdam (11.0%),% inner London (9.5%),”! Berlin (8.2%—
14.2%), Hamburg (8.2%-16.5%), Munich (7.4%-10.9%), Frank-
furt (8.0%-13.1%) and Cologne (5.7%-8.29%),> though using
slightly different approaches and slightly different age groups.

STI diagnosis rates among MSM were between one and
two magnitudes higher than in the general population, when
comparing with 2012 notification data®* among non-MSM*:
HIV, 26/10 000 vs 0.4/10 000; syphilis, 40/10 000 vs 0.3/10
000; gonorrhoea, 41/10 000 vs 1.5/10 000.

MSM in Zurich (and Switzerland'® had a 10-fold lower like-
lihood of receiving an anal swab as part of routine STI testing
than their counterparts in London, Amsterdam, Dublin, Oslo
or Stockholm—even when controlling for the number of sexual
partners.”’ Asymptomatic rectal gonorrhoea and chlamydia
are common in this population.’*® If testing standards in

Table 2 MSM-specific burden of STls and HIV. Yearly rates per 10 000 MSM; prevalence in %; with 95%-credible-intervals for single postal code

areas
PCA Index city HiVlyear HCV/year Syphilis/year Gonorrhoealyear Prevalent HIV Infectious HIV
80 Zurich 39 (36-41) 5.4 (5.0-5.8) 55 (51-59) 58 (54-62) 12.9 (12.0-13.8) 3.5(3.3-3.8)
12 Geneva 33 (29-36) 2.9 (2.6-3.3) 78 (70-87) 77 (69-86) 12.0 (10.8-13.4) 3.3(2.9-3.7)
40 Basel 16 (14-19) 0.6 (0.6-0.7) 31 (27-35) 29 (26-33) 6.3 (5.6-7.3) 1.7 (1.5-2.0)
10 Lausanne 23 (21-26) 2.6 (2.3-2.9) 50 (45-56) 52 (46-58) 9.0 (8.1-10.1) 2.5(2.2-2.7)
30 Bern 22 (20-25) 1.5(1.4-1.7) 14 (12-16) 22 (20-25) 6.2 (5.5-7.0) 1.7 (1.5-1.9)
84 Winterthur 30 (24-21) 3.8(3.1-4.8) 19 (15-24) 30 (24-38) 7.9 (6.4-10.0 2.2(1.7-2.7)
60 Lucerne 22 (19-26) 3.3(2.8-4.0) 30 (25-36) 24 (21-29) 5.8 (4.9-7.0) 1.6 (1.3-1.9)
90 St.Gallen 16 (13-20) 2.0 (1.6-2.6) 20 (16-26) 10 (08-13) 6.7 (5.3-8.4) 1.8 (1.5-2.3)
69 Lugano 17 (14-21) 5.7 (4.6-7.2) 27 (22-33) 21 (17-26) 8.9 (7.3-11.2) 2.4(2.0-3.1)
All other PCAs 23 2.0 24 33 5.7 1.6
Switzerland 26 2.8 40 4 8.0 2.2

gonorrhoealyear, notified diagnoses of gonorrhoea, mean 2010-2013; HCV/year, notified diagnoses, mean 2010-2013; HIV/year, notified diagnoses, mean 2010-2013; MSM, men
who have sex with men; PCA, postal code area; infectious HIV, prevalence of non-suppressed HIV (undiagnosed, untreated, not effectively treated); prevalent HIV, prevalence of

HIV (diagnosed and undiagnosed); syphilis/year, notified diagnoses, mean 2010-2013.
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Estimated MSM population aged 15-64 (bubble size),
and HIV prevalence
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Figure 2 Estimated MSM population aged 15-64 (bubble size) and HIV prevalence (shading). MSM, men who have sex with men.

Switzerland were as comprehensive as in the UK, rates of diag-
nosed gonorrhoea would be twice as high as reported here.

Limitations

There are several limitations to our study. First, we used British
and not Swiss overall and age-specific MSM estimates, as no
comparable Swiss data were available. Even across Western
European countries, the proportion of men engaging in same-sex
sexual contacts may differ. However, applying other European
MSM population estimates (instead of Natsal-3) has no influ-
ence on the geographical distribution and the concentration
factors across Switzerland, and the magnitude of the estimated
HIV prevalence and STT incidence would not change. Second,
the Bayesian model may be challenged: in the JAGS model, for
the overall proportion of MSM in Switzerland, we assumed a
binomial distribution with a non-informative beta prior. This
estimate was the basis for the estimation of the concentration
factor in each PCA. We neglected spatial correlation which may
be justified by the fact that the neighbourhood of a PCA has no
role in the estimation of the proportion of MSM. Furthermore,

convergence diagnostics and the DIC revealed that the model
with a differential concentration factor across PCAs fitted best
and converged better than the more complex models. Third, the
geographical distribution of MSM used in this study is strictly
speaking the distribution of MSM internet survey participants.
Given the broad coverage of the Swiss population with Internet
access in 2010, and given that EMIS-2010 was offered in 25
languages, including all three major official languages in Swit-
zerland, we think that any impact on true geographical distri-
bution is negligible. The systematic differences we found for
Italian-speaking regions of Switzerland are likely to be explained
by EMIS encouraging Italian speakers by providing an Italian
language version, while the Gaysurvey has always been avail-
able only in French and German. Fourth, using PCAs rather than
municipalities introduces a systematic bias in capturing some
cities, but it does not affect the estimates for yearly HIV/STI
diagnoses rates or prevalence, as the bias is the same in both
numerator and denominator. When calculating concentrations
factors, it is important to point out that for example, “Zurich”
is actually the PCA number 80, that is the city of Zurich and
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not all the city’s urban area. Fifth, our assumption that the
geographical distribution of MSM diagnosed with HIV in Swit-
zerland 1999-2013 approximates the geographical distribution
of HIV prevalence may be challenged, however, we believe that
mobility after HIV diagnosis is low and access to HIV-testing
and HIV-treatment services are similar for MSM in Switzerland.
Sixth, using telephone interviews in the general population to
capture homosexuality has been critised.> Other methods, based
on self-reported HIV diagnoses in online surveys and notification
data plus household internet access, have resulted in a smaller
population size of about 70 000 MSM?*’; however, this is still
within our credible interval. Seventh, the age limitation 15-65
for being sexually active can be questionned. As for the lower
bound; MSM living in Switzerland (2010) reported a median
age at first sex with a man of 18 years, with an IQR of 15-21.
For this reason, we think that MSM younger than 15 years can
be neglected for this analysis. As for the upper bound; when
further applying the Natsal-3 estimate of 0.9%’ for men aged
65+ (table 1), the number of all MSM in Switzerland can be
estimated at 85 000 (95% CI 70 000 to 100 000. Despite these
limitations, we believe our findings to be sufficiently reliable for
the commissioning of health services.

Implications

Our study has implications for the commissioning of STI services
as well as for the recommendation for HIV oral chemoprophylaxis,
also known as pre-exposure prophylaxis (PrEP). We found that
between 2010 and 2013, 0.26% in Switzerland, 0.33% in Geneva
and 0.39% of MSM in Zurich had been diagnosed with HIV every
year (in a population with increasing rates of HIV testing),”* and
yearly HIV diagnoses among MSM in Switzerland have since
decreased.”® The WHO recommends PrEP for MSM with substan-
tial risk of infection, defined as an HIV incidence of about 3%
or higher.”’ This means that in Switzerland, PrEP should only be
recommended to a subset of MSM. Our data also suggest that in
areas with concentrated MSM populations, risk for STI acquisition
is very high. Low-threshold targeted comprehensive STI testing is
warranted. Our study also has implications for counselling on HIV
risk. While in the general population about one in a thousand men
and women in Switzerland has HIV,"” it is about 1 in 10 among
MSM. Gay and other MSM need to be aware that on average, one
in 45 sexual partners can transmit HIV (table 2).

CONCLUSIONS
Combining general population data, MSM online surveys and
notification data provides realistic estimates of local MSM

» Precise population sizes of sexual minorities such as male
homosexuals or men-who-have-sex-with-men (MSM) are
difficult to calculate, due to variations of sociocultural
contexts and definitions.

» Triangulating general population, MSM online survey and
notification data allows the calculation of rough but realistic
estimates of local MSM populations and thus MSM-specific
rates of HIV and other STls.

» MSM-specific prevalence of HIV and incidence of diagnosed
HIV, hepatitis C virus, syphilis and gonorrhoea vary
substantially across regions and cities within Switzerland.

» Our methodology can be adapted to other countries with
similar data sources.

population sizes and thus MSM-specific rates of diagnosed HIV
and other STIs. Our methodology can be adapted to other coun-
tries with similar data sources; for example, for most European
countries, data on the geographical distribution of MSM online
survey participants is available.'®*?

Handling editor Prof Nicola Low
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Appendix 2: Schmidt A J & Altpeter E (2018): The denominator problem: Estimating the size of local populations of men-who-have-sex-
with-men and rates of HIV and other sexually transmitted infections in Switzerland. Sexually Transmitted Infections

Table S1: Swiss postal code areas (PCA), permanent male population (aged 15-64);
and estimates for the absolute size of athe MSM populations, using two different approaches

PCA  Index city p s K K’ Moy Mzs% Moz.s% % M %
10 Lausanne 106,902 338 1.86 1.83 5761 5,158 6,429 5,717 6,000 5.4%
11 Morges 28,332 31 0.66 0.66 543 385 744 545 500 1.9%
12 Genéve 174,400 347 1.18 1.19 5,985 5,360 6,667 6,074 6,000 3.4%
13 Orbe 15,436 13 0.54 0.53 241 144 376 238 200 1.6%
14 Yverdon-les-Bains 24,743 32 0.77 0.79 550 388 751 571 600 2.2%
15 Moudon 15,532 8 0.38 0.34 170 89 285 157 200 1.1%
16 Bulle 32,958 23 0.45 0.41 426 285 604 398 400 1.3%
17  Fribourg 46,183 68 0.87 0.85 1,167 917 1,460 1,151 1,200 2.5%
18 Montreux 55,026 50 0.55 0.54 883 667 1,139 863 900 1.6%
19 Sion 48,707 40 0.50 0.50 713 523 945 712 700 1.5%
20 Neuchatel 32,814 52 0.93 0.93 882 669 1,137 894 900 2.7%
21 Val-de-Travers 3,853 4 0.66 0.64 74 33 138 72 70 1.9%
22 ValdeRus 1,071 2 0.80 1.12 25 10 50 35 40 2.3%
23 La Chaux-de-Fonds 16,405 20 0.73 0.78 345 223 504 373 400 2.1%
24 Le Locle 4,132 2 0.47 0.27 57 22 116 33 30 1.4%
25 Biel / Bienne 46,582 64 0.82 0.83 1,101 854 1,387 1,133 1,100 2.4%
26 Saint-lmier 4,945 4 0.57 0.44 82 37 153 63 60 1.7%
27 Moutier 9,440 5 0.42 0.29 114 55 206 80 80 1.2%
28 Delémont 12,631 10 0.52 0.42 190 106 308 155 200 1.5%
29 Porrentruy 7,368 6 0.55 0.51 118 59 206 110 100 1.6%
30 Bern 89,172 289 1.90 1.95 4,907 4,341 5,499 5,090 5,000 5.5%
31 Koéniz 32,225 31 0.59 0.60 551 388 756 562 600 1.7%
32 Lyss 28,872 25 0.54 0.50 451 308 637 426 400 1.6%
33 Herzogenbuchsee 16,138 18 0.67 0.63 315 200 468 299 300 2.0%
34 Burgdorf 22,792 25 0.66 0.64 439 298 616 429 400 1.9%
35 Langnau im Emmental 12,461 12 0.60 0.63 218 126 346 229 200 1.7%
36 Thun 37,464 34 0.56 0.56 604 430 821 614 600 1.6%
37 Spiez 18,460 11 0.41 0.36 219 127 351 194 200 1.2%
38 Interlaken 14,752 15 0.63 0.62 268 162 407 269 300 1.8%
39 Sierre 42,783 28 0.41 0.38 515 355 713 481 500 1.2%
40 Basel 55,971 231 2.37 2.46 3,851 3,369 4,368 4,029 4,000 6.9%
41  Riehen 64,085 78 0.73 0.77 1,357 1,079 1,670 1,434 1,400 2.1%
42 Laufen 11,722 9 0.51 0.45 174 96 287 154 200 1.5%
43 Rheinfelden 16,705 19 0.69 0.67 332 215 485 326 300 2.0%
44 Liestal 31,256 33 0.64 0.63 579 410 788 579 600 1.9%
45 Solothurn 32,746 42 0.76 0.79 725 533 956 753 800 2.2%
46 Olten 31,593 42 0.79 0.75 721 535 954 697 700 2.3%
47 Balsthal 9,103 8 0.57 0.57 151 81 255 152 200 1.7%
48 Zofingen 12,179 18 0.84 0.84 298 191 441 298 300 2.4%
49 Langenthal 16,892 15 0.56 0.57 275 167 417 283 300 1.6%
50 Aarau 40,106 50 0.74 0.78 865 653 1,114 909 900 2.2%
51 Wildegg 5,971 6 0.63 0.67 110 56 192 117 100 1.8%
52 Brugg 14,251 16 0.68 0.69 280 173 424 286 300 2.0%
53 Wirenlingen 12,552 13 0.64 0.58 232 137 359 213 200 1.8%
54 Baden 37,162 46 0.74 0.74 794 595 1,037 803 800 2.1%
55 Mellingen 8,144 12 0.83 0.93 195 115 307 222 200 2.4%
56 Lenzburg 33,047 37 0.67 0.69 645 468 863 669 700 2.0%
57 Reinach (AG) 21,893 14 0.43 0.40 271 164 412 258 300 1.2%

60 Luzern 88,019 131 0.89 0.89 2,262 1,893 2,680 2,294 2,300 2.6%
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with-men and rates of HIV and other sexually transmitted infections in Switzerland. Sexually Transmitted Infections

Table S1 (cont.)

PCA  Index city p s K K’ Moy Mzs% Moz.s% M’ M %
61 Willisau 18,304 14 0.50 0.47 264 159 404 253 300 1.4%
62 Sursee 36,377 25 0.44 0.39 459 314 647 412 400 1.3%
63 Zug 57,527 61 0.64 0.66 1,066 825 1,343 1,104 1,100 1.9%
64 Schwyz 34,338 30 0.54 0.53 540 377 736 531 500 1.6%
65 Bellinzona 24,668 26 0.64 0.62 457 310 642 444 400 1.9%
66 Locarno 16,076 18 0.68 0.66 316 203 468 311 300 2.0%
67 Biasca 9,020 6 0.48 0.40 125 63 219 105 100 1.4%
68 Mendrisio 22,458 15 0.44 0.39 286 175 435 259 300 1.3%
69 Lugano 40,489 78 1.12 1.15 1,314 1,047 1,617 1,364 1,400 3.2%
70 Chur 21,048 33 0.91 0.95 554 395 75 585 600 2.6%
71 llanz 7,064 7 0.63 0.59 129 66 220 122 100 1.8%
72 Davos 13,941 9 0.45 0.40 182 100 301 164 200 1.3%
73 Bad Ragaz 9,118 8 0.57 0.59 152 82 254 157 200 1.7%
74 Thusis 7,600 8 0.65 0.66 143 77 241 147 100 1.9%
75 St.Moritz 9,588 9 0.59 0.53 165 90 275 148 100 1.7%
76 Bregaglia 403 0 0.62 0.59 7 2 17 (7) 10 1.8%
77 Poschiavo 1,541 4 0.96 151 43 20 82 68 70  2.8%
80 Zirich 137,673 903 3.85 3.87 15,389 14,312 16,496 15,596 16,000 11.2%
81 Bilach 78,667 117 0.88 0.92 2,013 1,672 2,399 2,107 2,100 2.6%
82 Schaffhausen 43,022 48 0.67 0.70 837 629 1,090 880 900 1.9%
83  Kloten 54,466 79 0.86 0.92 1,358 1,085 1,671 1,464 1,500 2.5%
84 Winterthur 65,874 76 0.69 0.70 1,322 1,052 1,639 1,343 1,300 2.0%
85 Frauenfeld 46,250 53 0.69 0.71 920 705 1,183 959 1,000 2.0%
86 Uster 68,489 81 0.71 0.68 1,409 1,128 1,739 1,362 1,400 2.1%
87 Kiisnacht (ZH) 45,541 59 0.77 0.80 1,017 786 1,295 1,072 1,100 2.2%
88 Horgen 70,814 90 0.76 0.78 1,556 1,263 1,897 1,620 1,600 2.2%
89 Dietikon 53,519 65 0.73 0.75 1,126 878 1,421 1,175 1,200 2.1%
90 St.Gallen 41,489 73 1.03 1.06 1,236 979 1,539 1,291 1,300 3.0%
91 Herisau 10,894 11 0.62 0.68 197 113 316 218 200 1.8%
92 Gossau (SG) 24,381 23 0.58 0.56 412 274 589 398 400 1.7%
93 Arbon 14,071 4 0.27 0.17 112 50 210 70 100 0.8%
94 Altstatten 53,310 43 0.50 0.47 768 573 1,010 739 700 1.4%
95 Wil (SG) 22,522 18 0.51 0.54 332 211 491 358 400 1.5%
96 Wattwil 12,223 13 0.65 0.65 230 136 360 234 200 1.9%

Switzerland 2,718,741 4,534 1.00 1.00 78,468 63,800 96,228 79,510 80,000 2.9%

Legend: PCA, postal code area for Switzerland; p, male permanent population aged 15-64; s, number of EMIS-
2010 survey participants living in Switzerland; k, local MSM concentration factor; k’, local MSM concentration
factor (age-stratified approach); M, number of MSM aged 15-64 (Msox%, M2.5s%, Ma7.5%, Bayesian approach with
95% credible intervals; M’, age-stratified approach; M", rounded); %, proportion of MSM among men (based
on Msox). The nine largest Swiss cities are bolded.

Note: All regional distribution data reported here are based on postal code areas, not municipalities, which
affects the reported concentration factors K;, e.g. for PCA 12 (Geneva). To consider the specific geographical
position of Geneva, which is nearly completely surrounded by France, we used EMIS-2010 data of MSM living
in France and we temporarily added men who were born in Switzerland but living in the surrounding French
Departments Ain or Haute-Savoie to Geneva’s PCA. However, this affected Geneva’s concentration factor only
marginally. The main reason for Geneva’s rather low concentration factors seems to be the wide geographical
scope of PCA 12.
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