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Abstract
A considerable number of studies targeting the HIV epidemic amongst Men who have Sex with Men
(MSM) have been published over the last decade. Despite concerted efforts promoted by the World
Health Organization (WHO), the European Commission, and the Joint United Nations Programme
on HIV/AIDS (UNAIDS), there remains a need for the harmonised collection of reliable and
comparable bio-behavioural data across European countries within the framework of a SecondGeneration Surveillance System (SGSS) approach. Linked to this, there is also increasing recognition
that innovative and reliable approaches are needed to engage effectively with so-called ‘hard-toreach’ strata within diverse MSM communities in order to generate robust and generalisable
prevalence estimates on the HIV epidemic. Complementing such estimates, better understandings of
the epidemiological patterns including associated risk factors for HIV and other sexually transmitted
infections (STI) amongst MSM are required. Finally, an important issue in the literature relates to the
need for effective initiatives targeting MSM populations that are based on research evidence and
tailored for vulnerable populations, and designed specifically to increase access to testing and
HIV/STI treatment.

This appraisal utilises eleven published papers to describe the contribution that has been made to the
development of HIV bio-behavioural survey methodology, to improve further the current knowledge
base regarding behavioural risk factors influencing the HIV epidemic amongst MSM, and to new
approaches to increase testing and treatment.

A first strand within this thesis sets the foundations of the methodological issues that have been
further advanced through the implementation of two multi-site European projects, namely, Sialon and
Sialon II. The thesis concentrates on the successful adaptation and implementation of advanced
methods targeting hard-to-reach MSM, improving existing venue-based and network-based sampling
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methodologies, as well as championing the use of international indicators embedded in a SGSS multisite survey. This demonstrates the significant contribution of this research in producing HIV/STI
estimates with increased precision, generalisability, and comparability across European countries.

A second strand within this thesis based on several different (albeit related) projects supported by
relevant publications, examines and expands upon the knowledge of risk and health-seeking
behaviours amongst MSM. Despite the growing body of knowledge in the field, the analysis
performed particularly on Sialon and Sialon II datasets is unique, as no previous data are available
based on sampling methods designed specifically for hard-to-reach MSM, in the context of a panEuropean bio-behavioural study.

Building on the Sialon research and its related publications, a final strand of the thesis focuses on the
recent field evaluation of the innovative WHO Point-Of-Care Testing strategy, assessing its feasibility
and usefulness when targeting MSM. The results of such evaluation research provide key insights on
weaknesses and opportunities of this novel approach.

The thesis concludes with an overview of the strengths and limitations of advancing bio-behavioural
surveys for understanding HIV risk factors amongst MSM as well as considerations of future potential
developments particularly in terms of advanced sampling methodologies.
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Preface
This thesis summarises my academic journey over the last ten years in the field of public health and
specifically in the field of HIV and Sexually Transmitted Infections (STI) epidemiology amongst
hard-to-reach populations. The work spans a number of different (albeit related) multi-site projects
implemented within large European and International Consortiums. Operating in a range of
professional roles from project manager to independent and lead researcher, I have made substantial
contributions to these projects and produced a diverse yet synergistic body of peer-reviewed papers.

The papers presented in this thesis explore not only a variety of different topics (e.g. HIV prevention,
HIV/STI epidemiology, stigma and discrimination), but also a range of different methods and
methodological approaches which have pushed the boundaries of knowledge in their respective fields
(see for example, Sections 3, 4, and 5 of this thesis). However, the common theme throughout this
body of works is perhaps an epistemological trajectory that can be traced over the 10 years I have
been academically active.

For the benefit of the reader, this trajectory can perhaps be considered as a roadmap or journey that
provides a sense of direction whilst navigating through the thesis. At the start of this journey in the
early stages of my career, my approach to research was very much a positivistic one embracing quite
traditional epidemiological methods and perspectives. During this time, the overarching thrust of my
work was to generate methodologically robust data, particularly HIV-STI prevalence estimates,
amongst hard-to-reach populations to strategically inform prevention activities. Two studies (Sialon
and Sialon II) discussed in this thesis fall into this particular approach where the core objective of the
research was to develop and implement bio-behavioural surveys across multiple countries targeting
Men who have Sex with Men (MSM) in order to generate reliable and comparable epidemiological
data.
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As the studies developed, I began to realise that I was actually pushing the scientific boundaries of
what was known at that time in terms of sampling methodologies in the context of bio-behavioural
surveys, providing in many cases, fundamental HIV-STI prevalence estimates at European level.
However, I also started to realise that maybe these advances did not go far enough. In other words,
although quantitative methodologies are key to understanding global epidemics such as HIV and other
STIs, wider approaches can also be valuable in order to better grasp the complexity of not only the
epidemics themselves, but also provide insights to support new strategies in the field of HIV-STI
prevention.

Such understandings over time have led me towards an arguably more diverse research approach
along my professional journey. Indeed, following this early period where the large majority of my
publications were epidemiologically oriented, I have gradually moved towards more psychologically
oriented papers including research with qualitative designs allowing me to explore concepts such as
outness and stigma among MSM as well as understanding inequalities that impact on epidemiological
patterns. For example, a key publication in Section 4.8 (see page 52) based on the European
Health4LGBTI project adopted a qualitative approach (focus groups) to map the experiences of
Lesbian, Gay, Bisexual, Trans and Intersex (LGBTI) people in accessing healthcare, as well as map
the experiences of healthcare workers when providing care for LGBTI people. Such an approach
enabled me to generate rich and in-depth insights into the health and social inequalities experienced
by LGBTI people as well as identify (and offer resolutions to) barriers to accessing culturally
competent healthcare.

Thus, the structure behind this present thesis could be described as a progressive professional shift or
journey from a positivist epidemiological approach towards embracing more diverse and wideranging methods and methodologies that adopt a more constructivist approach, where co-construction
14

processes and the systematic investigation of different perspectives are the core scientific activities.
With this in mind, hopefully the reader can now navigate at ease through the sections and papers
presented in this thesis, and in doing so, understand my ten-year journey of research and professional
growth.
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Aim of the thesis
The aim of the thesis is to systematise my body of published papers produced between 2009-2019, to
present the different levels and types of contributions and to link them with the core issues of concern
in the literature.

During this ten-year period, there have been significant changes and developments in the field of
public health more broadly, but also in HIV/STI research specifically in terms of epidemiological
patterns and methodological approaches for conducting bio-behavioural surveys and promoting
prevention/testing. The first part of the thesis therefore provides the reader with an overview of the
core, multifaceted and diverse challenges in the field, highlighting the characteristics of the
epidemiological situation(s), as well as the relevant developments in terms of diagnostic and
therapeutic innovations and global synergies to promote infections prevention and control. Key issues
of concern in the literature about HIV epidemics, particularly in terms of reliability and
generalisability of the HIV prevalence estimates, as well as the effectiveness in developing strategies
to enhance testing and early treatment, are described, to clarify how the author have addressed some
significant unresolved challenges in the HIV and MSM literature.

A second aim of the thesis is to present systematically a detailed description of the contribution made
by the author to three different domains of knowledge, based on several different (albeit related)
projects: methodology for conducting bio-behavioural surveys, HIV/STI risk behaviours amongst
MSM and effective testing and treatment approaches.

The final aim of this thesis is to propose areas for future development, with particular reference to
potential methodological advancements in the field of bio-behavioural surveys targeting hard-toreach populations.
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Introduction
The work in this thesis is based on four projects. The first project is Sialon, funded by the EU through
the 2003-2008 Public Health Programme (Work Plan 2007), with partners from seven EU countries
(Czech Republic, Greece, Italy, Romania, Slovakia, Slovenia, Spain). The core objective of this twoyear initiative (2008-2010) was to carry out a bio-behavioural survey targeting MSM, adopting noninvasive testing methods based on oral fluid and utilising innovative sampling methodology, to obtain
reliable information on HIV prevalence and risk behaviours in seven sites.

The second project, Sialon II, was co-funded under the 2008-2013 Public Health Programme (Work
Plan 2010) and implemented between 2011 and 2015 in 13 EU countries (Belgium, Bulgaria,
Germany, Italy, Lithuania, Poland, Romania, Slovak Republic, Slovenia, Spain, Sweden, and United
Kingdom). The aim of the project was to promote targeted and meaningful prevention complemented
by a bio-behavioural survey targeting MSM, adopting two innovative sampling methods for hard-toreach populations and using common research protocols across sites.

The third project was a tender funded by the European Parliament, named Health4LGBTI. The project
was implemented between 2016 and 2018 with the aim to improve understanding of the health
inequalities experienced by lesbian, gay, bisexual, trans and intersex (LGBTI) people across Europe
and to develop and pilot a training package targeting healthcare professionals who are providing
healthcare to LGBTI people.

The fourth and final project on which this thesis is based is the ongoing global WHO ProSPeRo
initiative

focused

on

Sexually

Transmitted

Infections

Point-Of-Care

Testing

(POCT)

(https://www.who.int/reproductivehealth/topics/rtis/pocts/en/). Established by the Reproductive
Health and Research Department of the World Health Organization, the aim of this project is to
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evaluate and implement low-cost POCTs, in a wide range of countries including Australia, Brazil,
China, Ethiopia, France, Guatemala, Italy, Latvia, Malta, Morocco, Peru, Slovenia, South Africa,
Spain, Uganda, United Kingdom, and Ukraine).

Based on the above four projects, the thesis documents the contributions my research has made over
a ten-year period. During this time, I have contributed to scientific papers, book chapters and project
reports (see Annex 2 for a table summarising projects and related core publications). From these
publications, 11 peer-reviewed papers have been selected specifically as the body of published works
for this PhD by publication (see Annex 1). It should be underlined that such selected publications
have been prepared and delivered in the context of the above-mentioned EU-funded projects and/or
in the context of large international consortia. In most cases, as is common practice for these types of
collaborative research projects, scientific publications have been prepared and delivered by selected
writing groups, involving representatives from the different consortium partners who were interested
in contributing to specific papers. No solo publications are thus generally possible and/or available
as an output of such projects. Amongst the selected publications, I co-authored two papers as first
author, four papers as second author, one paper as third author, and four papers placed after the third
author. This thesis is built upon my unique contributions to knowledge and impact through high
quality research, which is demonstrated throughout the present document.

The main thrust of this thesis revolves around the author’s contribution to knowledge in three core
areas as follows:

i.

Improved knowledge on methodology: a description of the theoretical development and
practical implementation of specific methodological approaches for bio-behavioural
survey is provided. This includes a description of the specific enrolment approach for
hard-to-reach populations (MSM) developed over the years in different contexts and
18

specifically adapted for the Sialon II project. The section also includes a description of
how the core principles of the Second-Generation Surveillance System (Joint United
Nations Programme on HIV/AIDS [UNAIDS], 2002) have been adapted and embedded
in the project implementation.

ii.

Improved knowledge of HIV/STI risk behaviours amongst MSM: the core results from
two multi-site bio-behavioural surveys are presented. This section includes a description
of the key issues of concern in the literature at the time, the core research question and the
improved knowledge on specific MSM’s risk behaviours, health needs and related
prevention actions that came about as a result of the projects’ outcomes and publications.

iii.

Improved knowledge on testing and treatment approaches: the theoretical background and
the practical implementation of an ancillary component of the Sialon II project is
presented, namely Point-Of-Care Testing (POCT). POCT technology has been promoted
at international level by WHO to increase access to testing and prompt referral for highrisk target populations such as MSM. This section of the thesis also includes an overview
of the key issues of concern in the literature which represent the basis for POCT use and
a POCT pilot project implemented in Verona, as well as the description of prevention
initiatives promoted in different countries.

In short, this thesis maps the different contributions in each of these three areas, using as a basis (and
as titles of the sub-sections) the peer-reviewed journal articles selected for this appraisal.
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2. Background
Overview
The available data on HIV/STI at European level confirm that these diverse and multifaceted
epidemics continue to represent a pressing public health issue. Notwithstanding the rapid
development of testing technologies and therapeutic tools in recent years and despite the concerted
efforts in promoting prevention and testing campaigns, HIV and other STIs remain a reality
particularly amongst vulnerable groups such as MSM (Mirandola, Gios, Davis, Furegato, Breveglieri,
Folch, …, Stehlíková, 2016) (Mirandola, Gios, Sherriff, Marcus, Toskin, Rosinska, … on behalf of
the Sialon II Network, 2018). Recent reports from the European Centre for Disease Control and
Prevention (ECDC) highlight that in more than half of the European Union/European Economic Area
(EU/EEA) countries, HIV prevalence amongst MSM is estimated to be approximately 5%, or possibly
even higher (European Centre for Disease Prevention and Control [ECDC], 2015) (ECDC, 2017). In
the same geographical area, in terms of new HIV positive diagnosis, MSM accounted for roughly
50% of cases (ECDC, 2017). Considering the data prospectively, whilst the number of new cases has
been relatively stable over the last decade, the number of new diagnoses amongst MSM aged 20–24
years doubled in the period 2004-2013 (ECDC, 2017). These available reports and recent scientific
publications underline how strongly MSM are disproportionally affected by HIV in the current
European epidemic scenario, compared to non-MSM populations such as heterosexuals (ChapinBardales, Schmidt, Guy, Kaldor, McGregor, Sasse, …, Sullivan, 2018) (Mirandola et al., 2016)
(Mirandola et al., 2018).

There have been great strides in terms of diagnostic and therapeutic innovations and global synergies
to further promote infections prevention and control. Epidemiological data however, are continuously
confirming the increasing number of infections, particularly amongst specific target populations
(including young MSM). This scenario represents a challenge for researchers and policy makers alike.
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The reliability of available epidemiological data and of new approaches to improve survey
methodologies, allowing an increased knowledge on the epidemic patterns and trajectories, are still
relevant research questions in the scientific literature.

Key issues of concern in the literature about HIV epidemics
Despite concerted efforts by national and international agencies in monitoring the HIV epidemics and
in promoting broad prevention campaigns, there remains a need for harmonised collection of reliable
and comparable bio-behavioural data across European countries within the framework of a SecondGeneration Surveillance System (SGSS) approach (UNAIDS, 2010). Complementing such estimates,
better understandings of the epidemiological patterns including associated risk factors for HIV and
other STI amongst MSM communities are required. A further important issue in the literature relates
to the need for effective initiatives targeting MSM populations that are based on research evidence
and tailored for vulnerable populations, and designed specifically to increase access to testing and
HIV/STI treatment (Dubois-Arber, Jeannin, Spencer, Gervasoni, Graz, Elford, … van de Laar, 2010).
Such key concerns can be summarised and grouped according to four main areas:

i.

Heterogeneity of methodologies in implementing HIV epidemiological surveillance targeting
MSM: the approaches adopted for epidemiological purposes significantly vary across
countries, with a subsequent lack of data comparability (UNAIDS, 2002);

ii.

Reliability/generalisability of survey estimates (e.g., HIV prevalence estimates), particularly
for data regarding hidden strata within the MSM communities: results reliability and
generalisability are commonly poor, due to the specific methodologies adopted (Alfvén,
Erkkola, Ghys, Padayachy, Warner-Smith, Rugg & de Lay, 2017);

iii.

Improved knowledge of risk and health-seeking behavioural patterns: an increased
understanding of these patterns (particularly among most at risk populations) might lead to an
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enhanced knowledge of factors and processes, which are hampering and/or accelerating the
HIV epidemic (Chapin-Bardales et al., 2018);
iv.

Effectiveness in developing strategies to enhance testing and early treatment: little is known
about how to maximise the potential for strategies to effectively promote testing and
treatment, particularly amongst vulnerable strata within the MSM population (Campbell,
Lippman, Moss & Lightfoot, 2018).

The first main concern is related to the different methodologies adopted in implementing HIV
epidemiological surveillance targeting MSM, with a subsequent lack of data comparability. Over the
years, considerable efforts have been invested in developing epidemiological surveys targeting MSM.
However, some critical issues have emerged across the different studies implemented in this field.
First, the use of varying enrolment methodologies adopted for monitoring purposes. This was
considered of crucial concern when interpreting and comparing data from different surveys within
the same country (and/or region), and between different countries (National Research Council US
Panel on the Evaluation of AIDS Interventions, 1991) (ECDC, 2009). This divergence was related
mainly to the adoption of different sampling methods (ranging from the widespread use of
convenience sampling to the use of quasi-probabilistic approaches, and from online surveys to survey
collecting only biological information) and diverse tools for collecting data. In the case of behavioural
information, for instance, questionnaires commonly utilised different time-span periods when
focusing on health and/or risk behaviour (e.g., exploring HIV testing frequency using different time
periods, such as 3-6 and/or 12 months) (ECDC, 2009). Alternatively, across many studies, different
wording and different items were used to collect data on testing habits and attitudes. In case of
biological data (biomarkers), different testing algorithms were adopted, making a reliable comparison
amongst the results and estimates from different surveys almost impossible (ECDC, 2016). Against
this backdrop, international agencies have repeatedly stressed the importance of harmonised
surveillance and monitoring systems adopting common and standardised indicators (UNAIDS, 2002),
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together with the implementation of Second Generation HIV Surveillance Systems (SGSS), that is,
the collection of linked biological and behavioural data (UNAIDS, 2002). These aspects have both
been addressed explicitly in the design of the Sialon I and II studies.

A second source of concern in the literature relates to the reliability and the generalisability of the
HIV prevalence estimates produced in the context of HIV surveillance and bio-behavioural surveys,
particularly regarding hard-to-reach MSM whom may be ‘hidden’ and thus either not respond or are
not reached by such surveys. Two main approaches are usually used in order to calculate HIV
prevalence estimates: clinical-based surveys versus population-based surveys (ECDC, 2015).
According to the former, data are collected from patients who access a clinical/testing service via the
formal healthcare system such as a clinic or hospital setting. This process is generally known as a
surveillance of HIV infection using ‘HIV case notification’ (ECDC, 2015). This process may however
potential exclude or underrepresent hidden groups within Most-At-Risk Populations (MARP) such
as MSM, who may be less likely to access such clinical/testing services (Beyrer, Baral, Kerrigan, ElBassel, Bekker & Celentano, 2011). This means therefore that generalisability of the HIV estimates
produced using this method can be quite problematic. Alternatively, population-based surveys are
usually structured to reach members of a target population ‘outside’ of formal healthcare facilities or
systems (Gama, Martins & Dias, 2017). This therefore requires specific methodological adaptations
including the adoption of specific and/or strategic enrolment approaches to reach the target
population, which thus incur related biases. Once again, this means that the generalisability of the
HIV prevalence estimates produced can be questionable.

Reliable and generalisable data on HIV/STI prevalence is important because of the difficult task of
determining the size of the denominator, that is, the total number of MSM (Gama et al., 2017). This
represents a relevant problem, as unknown size and regional distribution of this population makes
extremely difficult to generalise the data to the target population, and – when possible – this
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generalisation might be fraught with several biases (particularly with selection bias) (Marcus,
Schmidt, Kollan & Hamouda, 2009). Moreover, the lack of locally and/or nationally representative
(probability-based) surveys is problematic. Together, the lack of integrated and multi-site surveys
targeting high-risk subpopulations such as MSM has been challenging and hampering the collection
of data that could potentially deepen the understanding of mechanisms of HIV epidemic amongst
MSM (Beyrer et al., 2011). The use of appropriate sampling methods was explored particularly in the
2000-2010 decade (Magnani, Sabin, Saidel & Heckathorn, 2005) (Gama et al., 2017). Over this
period, there was an attempt to understand how different approaches could be successfully adopted
in different contexts, with the purpose of effectively reaching hidden strata of at-risk populations and
of consequently generating estimates allowing to characterise the different strata within a specific
MARP. The effectiveness and feasibility of advanced epidemiological approaches still represents one
of the core topics of the scientific debate (Magnani et al., 2005) (Brookmeyer, 2010) (Gama et al.,
2017). The concern about how to collect reliable data and/or how to effectively triangulate the
different sources of information required to map the HIV epidemic (e.g., biological and/or
behavioural data), is a recurrent topic of the debate. The need for large-scale, comprehensive and
complementary surveys combining biological and behavioural data was constantly underlined also
by international and European institutions (UNAIDS, 2002) (ECDC, 2009).

Linked to the above issue, the third area of concern in the literature is the need for improved
knowledge of risk and health-seeking behavioural patterns (Chapin-Bardales at al., 2018). An
improved understanding of these patterns could lead to an enhanced knowledge of factors and
processes, which impact and/or accelerate the HIV epidemic. Yet despite concerted efforts in tailored
prevention initiatives, epidemiological data confirm an increasing number of infections particularly
amongst specific segments of MSM communities. This clearly indicates the need for more accurate
data that could potentially deepen the understanding of mechanisms of HIV transmission, particularly
amongst hidden strata of the MSM population (Mirandola et al., 2018).
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A fourth strand of concern in the literature was related to the need for HIV prevention programmes
linked with (and based on) reliable data to monitor the HIV epidemic (Sullivan, Carballo-Diéguez,
Coates, Goodreau, McGowan, Sanders, … Sanchez, 2012). In particular, the need for efficient
strategies to efficiently improve access to testing and early treatment, mostly amongst hidden
segments within the MSM population, was highlighted jointly by researchers and international
institutions (Sullivan et al., 2012) (Toskin, Blondeel, Peeling, Deal & Kiarie, 2017). This includes
the need for developing and validating new technologies and approaches to make testing procedures
more accessible, easy-to-use and acceptable for patients and healthcare staff.

Towards new methodologies in HIV epidemiology and testing and treatment promotion
approaches
Over the last two decades, attempts to set up a comprehensive set of methodologies to improve HIV
surveillance have been proposed (Gall, Sabin, Frescura, Sabin, Erkkola & Toskin, 2017). Indeed since
2002, the ECDC, UNAIDS and WHO have highlighted the need for homogeneous monitoring
systems, proposing a set of standardised indicators to the be adopted in surveillance planning
(UNAIDS & WHO, 2002). The reason behind this structured set of indicators was to promote a multifaced approach: (i) to harmonise the use of tools, algorithms and indicators across the different HIV
surveillance systems; (ii) to promote the triangulation of different types of information (behavioural
and biological data); and (iii) to improve adoption of tailored indicators for specific segments of the
MARP (e.g., young people, pregnant women, sex workers, etc.), including specific items for MSM
(e.g., condom use during anal sex, testing and knowledge about serostatus, etc.).
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Since their first appearance, this set of indicators and related methodologies have been successfully
improved over the years. The Global AIDS Monitoring (GAM) indicators1, jointly promoted by WHO
and UNAIDS combine the collection and use of biological and behavioural data to inform prevention
strategies and for epidemic monitoring purposes (UNAIDS, 2017) (WHO & UNAIDS, 2009)
(UNAIDS, 2014) (Alfvén, Erkkola, Ghys, Padayachy, Warner-Smith, Rugg & de Lay, 2017)
(UNAIDS, 2016). This approach, that is the triangulation of information from different sources
(biological samples and behavioural data), could represent the ideal extension of the SecondGeneration Surveillance Systems (SGSS), a paradigm launched since 2002 by UNAIDS (UNAIDS,
2002).

A standardised set of GAM indicators is crucial given their role in providing specific data and
information to monitor the implementation of the Sustainable Development Goals (SDG) and the
UNAIDS 90–90–90 strategy, recently endorsed by the European Commission (EC) Communication
on ‘Next steps for a sustainable European future’ (Gall et al., 2017).

Parallel to this process, significant efforts have been made in advancing and implementing novel
approaches to facilitate the effective enrolment of hard-to-reach populations such as MSM.
Considering the exponential use of internet platforms and internet accessible smart devises (e.g.,
phones, tablets) over the last decade, internet based surveys have been extensively adopted to
implement behavioural surveys targeting MSM, and they have proven to be effective in recruiting
large strata of the MSM communities and in being valuable and sustainable complements to national
surveillance systems (Marcus, Hickson, Weatherburn, Schmidt, & EMIS Network, 2013)
(Weatherburn, Schmidt, Hickson, Reid, Berg, …, Marcus, 2013). Furthermore, as they rely purely on

It should be noted here that indicators’ name has been changed many times over the last decade, from UNGASS to
GARPR, until the current official acronym, which is GAM. For the sake of uniformity, the acronym GAM is used
throughout this document.
1
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self-reported information, such methods seem to be useful to estimate the approximate number of
new HIV infections amongst MSM given the lack of reliable data from national surveillance systems
(Marcus et al., 2013). In addition to internet-based enrolment strategies designed to reach MARPs
such as MSM, two main methods have been developed in the last decade: Time-Location Sampling
(TLS) and Respondent-Driven Sampling (RDS). TLS has been used in many contexts and targeting
different MARP (including MSM), demonstrating to be an effective strategy (Stueve, O'Donnell,
Duran, San Doval, & Blome, 2001) (Williamson & Hart, 2007). The same applies to RDS, which
has also been shown to be a reliable method for gathering bio-behavioural information (AbdulQuader, Heckathorn, Sabin & Saidel, 2006) (Kendall, Kerr, Gondim, Werneck, Macena, Pontes, …,
McFarland, 2008). This said, specific assumptions and related biases are present for both these
methodologies, and the effective implementation in different contexts is still a sensitive and
unresolved issue.

In recent years, an innovative approach to increase testing and prompt referral to treatment has been
proposed (Toskin et al., 2017). This new methodology attempts to respond to the challenge of an
effective testing and early treatment approach suitable for different target populations, particularly
for MSM (Sullivan et al., 2012). This novel method is partially enabled by the innovative technologies
and devices currently available on the market, namely the rapid diagnostic tests for HIV/STIs. The
rapid diagnostic technologies are enabling an international effort to promote low-threshold or
community testing facilities (Schmidt, 2017) as well as efficient testing and treatment pathways
through the implementation of Point-Of-Care Testing (POCT). WHO supports the use of POCT at
international level as a way to move from laboratory-based testing to a clinic-based approach on the
basis that this strategy can facilitate (in terms of timing, availability and acceptability) access to
testing and prompt referral to treatment (Toskin et al., 2017). Considering some preliminary and
encouraging results, both these strategies may play a key role in expanding testing and treatment
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access, particularly for hard-to-reach populations such as MSM and vulnerable sub-groups (Toskin
et al., 2017).

Main unresolved challenges in the HIV and MSM literature
Despite the availability of the GAM indicators and SGSS guidelines and the fact that an increasing
number of initiatives are implemented in line with this approach, much remains to be done. This is
also underlined in relevant reports promoted by the European Commission (European Commission
[EU], 2016). The core four challenges mentioned at the beginning of this background section
(heterogeneity of methodologies; reliability / generalisability of the estimates; need for an improved
knowledge of risk and health-seeking behavioural and effectiveness in developing strategies to
enhance testing and early treatment) are still unanswered (Levi, Raymond, Pozniak, Vernazza, Kohler
& Hill, 2016). The extensive implementation of such methodological approaches is patchy and
requires strengthening across countries, as to date there remains considerable variability in response
rates and the use of GAM indicators and SGSS guidelines are far from being implemented as a
standard approach (Dubois-Arber et al., 2010) (Alfvén et al., 2017). As example, in 2012, GAM data
on key populations (including MSMS) were reported in approximately only 30% of cases (Gall et al.,
2017).

In addition to this, the question of how to efficiently embed the GAM indicators within the context
of SGSS survey remains a challenge. The issue is further complicated when trying to extend the use
of GAM indicators and SGSS principles beyond a clinical-based survey approach, towards a
population-based survey approach (Gama et al., 2017). In other words, this means linking GAM
indicators, SGSS and novel enrolment approaches such as TLS and RDS, specifically designed for
hard-to-reach populations, to allow a reliable triangulation of data coming from hidden strata of the
target populations. To-date, few studies have been able to address simultaneously all these aspects
(Alfvén et al., 2017).
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Considering the testing and treatment strategy promoted through the POCT initiative, little is known
about the actual impact of POCT adoption (Toskin et al., 2017). A first issue relates to the clinical
performances of the rapid tests when adopted in specific settings (i.e. the possibility of false positives
and false negatives). As an example, positive predictive values (PPV) and negative predictive values
(NPV) are related to the specific characteristics of the population (prevalence of the disease):
therefore, the same POC test –when used to test different populations – might result in different
performances. This might be related to the epidemiological characteristics of the population in itself,
rather than to the performance of the test. This implies that specific validations are required to better
understand the performance of the tests, in light of the specific epidemiological patterns within a
specific target population. An additional challenge is represented by the assessment of the
acceptability of POCT approach when included in the current clinical practice. This implies the
clarification of the acceptability from the viewpoint of the users (e.g., health care staff) and from the
perspective of the clients (e.g., MSM attending clinics and/or community testing facilities where
POCT is adopted).

In the case of the latter, different target populations (e.g., MSM, sex workers, pregnant women, etc.)
might experience different levels of acceptability, considering also environmental and broad social
factors (Stahlman, Hargreaves, Sprague, Stangl & Baral, 2017). Finally, and most importantly, a
comprehensive assessment of the potential impact of the human component (e.g., role of the health
care staff performing and/or reading POCT results) when adopting POCTs should be carefully taken
into consideration (Toskin et al., 2017).

Discrimination and stigma as overarching driving factors
In addition to the above-mentioned issues, discrimination and stigma have also been identified as a
factor in the shaping of the HIV epidemic affecting MSM in Europe and worldwide (Stahlman et al.,
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2017) (Campbell et al., 2018). An increasing body of literature has highlighted how stigmatising
environments are deeply shaping MSM’s experience in terms of diminished access to HIV/STI
prevention services (Campbell et al., 2018). MSM exposed to such a stigmatising environment are
also experiencing critical patterns in terms of risk-behaviours and mental health issues (Pachankis,
Hatzenbuehler, Hickson, Weatherburn, Berg, Marcus & Schmidt, 2015) (Berg, Weatherburn, Ross &
Schmidt, 2015) (Pachankis, Hatzenbuehler, Berg, Fernández-Dávila, Mirandola, Marcus, …,
Schmidt, 2017). In other words, stigma (internalised, interpersonal and structural) is fuelling the HIV
epidemic and fostering health inequalities (Berg, Ross, Weatherburn & Schmidt, 2013). Despite the
considerable number of studies in this field, further research is needed to understand the correlation
between stigma and risk behaviour and health seeking behaviour.

Contributions
The work summarised in this thesis address the main issues of concern in the literature regarding:

i.

The need for (more) robust and harmonised methodological approaches in implementing
HIV epidemiological surveillance, particularly amongst hard-to-reach populations (e.g.,
MSM);

ii.

The need for reliable and generalisable survey estimates (e.g., HIV prevalence estimates),
particularly regarding hidden strata within the MSM communities;

iii.

The need for additional data on and insights into risk and health-seeking behaviours
amongst MSM, especially amongst hard-to-reach MSM, with a specific focus on the role
of stigma/discrimination as overarching factors enabling (or hindering) health-seeking
behaviours;

iv.

The need for (more) reliable tools and strategies for promoting and increasing testing and
treatment amongst MSM.
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Contribution to an improved knowledge on surveillance methodologies
With regards to the need for robust methodological approaches for collection of reliable and
comparable data, I further advanced the literature on this matter by designing and implementing a
multi-site bio-behavioural survey targeting MSM and implemented in thirteen European Countries
(http://sialon.eu/en/). Sialon II was a three-year project which simultaneously embraced the core
approaches internationally advocated by ECDC, UNAIDS and WHO.

The challenge was to include in a unique model (meaning, in a unique project) aspects which were
well-developed and adopted as separated components and that (to my knowledge) had not previously
been embedded in a comprehensive and multi-site survey in a systematic way (Dubois-Arber et al.,
2010) (Alfvén et al., 2017).

A relatively comprehensive model had already been developed and implemented during the former
Sialon project. A bio-behavioural survey targeting MSM was implemented, adopting a non-invasive
outreach testing method based on oral fluid sample collection and the international (GAM) core
indicators for the survey questionnaire. TLS was adopted as an enrolling method. A previous
experience of such a survey using TLS and targeting MSM in an EU country was piloted in Scotland
(Williamson & Hart, 2007), through a two-site cross-sectional survey in Glasgow and Edinburgh.
The Sialon two-year project advanced the knowledge in terms of bio-behavioural survey adopting
TLS, expanding the bio-behavioural approach in a multi-country survey, implemented in seven EU
Countries: Czech Republic, Greece, Italy, Romania, Slovakia, Slovenia, and Spain. The model was
then further improved and integrated into the Sialon II project. See Figure 1 for an overview of the
model of the Sialon II multi-site survey.
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Figure 1. The different components embedded in the Sialon II bio-behavioural multi-site survey

In terms of GAM indicators, these were included in the Sialon II study questionnaire. To further
improve comprehension and usability of the questionnaire and the appropriate inclusion of the GAM
items in the data collection tool, a participatory approach was adopted, involving experts from:

i.

International institutions (European Commission, ECDC, WHO, UNAIDS);

ii.

European Public Health bodies and Universities/Research Institutions;

iii.

Local LGBTI associations (thirteen, one per country).

In terms of SGSS principles, that is, the parallel collection of biological and behavioural samples
from the same individual, standard algorithms for the analysis of biological samples were adopted to
allow uniformity and comparability of the data (UNAIDS, 2002) (Gall et al., 2017). This required a
careful balancing between uniformity prerequisites and local standard procedures across the thirteen
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study sites. It should be noted that the decision to include SGSS principles implied the concomitant
collection of biological samples and behavioural information for the same participant. This decision
had an impact also in terms of enrolling methodologies that were identified and adopted in the context
of the project.

In terms of enrolling participants, the core challenge was to target effectively hidden strata of the
MSM population when collecting biological samples along with behavioural information. It was clear
that the lack of involvement of these groups in surveillance systems / surveys could lead to a
substantial misunderstanding of the dynamics of the HIV epidemic (Magnani et al., 2005) (Gama et
al., 2017). With this in mind, the bio-behavioural survey was structured adopting the main methods
widely used in the last decade to enrol hard-to-reach MSM: Time-Location Sampling (TLS) and
Respondent-Driven Sampling (RDS). The use of Internet-based sampling methodologies was
excluded for this kind of survey, because of the need for collecting biological data for each participant.
It is worth noting that a few years after the Sialon project, there were some initiatives that adopted
mixed strategies linking Internet-based approaches and Respondent-Driven Sampling (Strömdahl,
Lu, Bengtsson, Liljeros & Thorson, 2015) or Internet-based approaches with the collection of
biological samples for testing (Merchant, Clark, Liu, Romanoff, Rosenberger, Bauermeister &
Mayer, 2018) (Elliot, Rossi, McCormack & McOwan, 2016).

An additional advance in the methodology of Sialon II was the inclusion of sampling weights in the
survey structure. The inclusion of weight was an important improvement in this field (Clark, Konda,
Silva-Santisteban, Peinado, Lama, Kusunoki & Sanchez, 2014), allowing an enhanced precision of
the estimates and therefore enabling an appropriate description of the interpretative limitations of the
results. To allow for sampling weight calculations, additional items were included in the
questionnaires on the venues attendance (TLS) or on network size (RDS). For TLS, a specific
procedure was structured on the basis of previous theoretical and methodological publications (Karon
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& Wejnert, 2012), whilst for RDS the weighting approach was adopted in line with the most advanced
methodological and statistical tools (Heckathorn, 1997) (Gile, 2011) (www.hpmrg.org).

To further improve the feasibility and local adaptations of both TLS and RDS surveys, I coordinated
a formative research study with a view to understanding the factors allowing for successful
implementation of the two methods, balancing between organisational prerequisites and scientific
requirements (Dudareva-Vizule & Marcus, 2013). The formative research included information
purposively collected through a specific questionnaire and EMIS 2010 data for the specific study
sites. The mapping exercise included data on previous local experiences with different study
methodologies and target groups, availability of gay-friendly commercial and non-commercial sites,
prevention activities in place, availability of HIV/STIs/Hepatitis B Virus (HBV)/Hepatitis C Virus
(HCV) testing and therapy, legislation and stigmatisation. Additional information and data from
EMIS 2010 were used to further characterise the MSM population in each respective study area (e.g.,
demographic characteristics, outness, gay-venue attendance by study area) (Dudareva-Vizule &
Marcus, 2013).

An overarching participatory approach was adopted to ensure the ideal convergence of scientific
procedures and perspectives and expectations from health professionals and the LGBTI communities.
The continued involvement of the LGBTI (MSM) communities was a driving factor to ensure a
smooth and non-stigmatising implementation of the project. This was also reinforced in the GAM
guidelines, where it is specifically stated that the civil society, including NGOs and people living with
HIV, should be involved in the research process (UNAIDS, 2017).

I contributed to implementing the core foundation of the project, namely the comprehensive
integration of GAM indicators within a multi-site second generation HIV surveillance systems
approach and in participatory collaboration with MSM communities, adopting the most advanced
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(and improved) methodologies to enrol hard-to-reach segments of the MSM population. The outputs
of this effort will be described in the following sections, linking together different publications I
authored/co-authored (see Appendix 2). The integration of these components in the Sialon II survey
allowed:

i.

The implementation of a bio-behavioural survey adopting standard procedures in 13 EU
countries, executing the WHO/UNAIDS purpose to make survey estimates comparable
across countries;

ii.

Through the use of TLS/RDS approaches integrating weights, to obtain reliable (and
comparable) data from hard-to-reach population in 13 EU cities (following a populationbased survey approach rather than a clinic-based approach);

iii.

To generate a unique dataset, comprising comparable data coming from hard–to-reach
segments of the MSM population, gathered through the biggest bio-behavioural survey
targeting MSM ever carried out in Europe;

iv.

To allow statistical analysis for weighted estimates and ad-hoc statistical modelling to
explore prevention needs, risk behaviours patterns for a considerable number of
MSM/cities in the EU.

In the following sections, the different publications are chronologically linked per area (improved
knowledge on surveillance methodology, improved knowledge on risk behaviours amongst MSM,
improved knowledge on testing and treatment approaches), providing a description of the interlinked
foundations across the papers.

Specific attention is paid to two aspects mentioned in the previous sections, that is, the urgency of
piloting and validating POCT, as well as the urgency of increasing the skills of health care
professionals in the process of creating LGBTI-friendly healthcare services.
35

With regards to the first issue, a specific study is presented. Through this study, an assessment of the
actual impact of POCT in the clinical routine has been made. Even if the theoretical background of
the use of POCT is well developed and promising practices are in place, the publication is concretely
assessing the clinical performances of POCT (dual test for Syphilis) targeting MSM when adopted in
specific settings. The uniqueness of this piloting study was related to the use of weighted estimates
for Syphilis (gathered through the Sialon II project), allowing a precise assessment of the performance
(PPV and PPN) of the POCT. In addition, and this was the first time for a POCT study targeting
MSM, a comprehensive assessment of the potential impact of the human component (role of the
health care staff in performing and/or reading the POCT results) when using POCT was made.

With regards to the second issue, that is, the urgency of increasing the skills of health care
professionals in the process of creating LGBTI-friendly healthcare services, a paper based on the
project ‘Health4LGBTI: Reducing health inequalities experienced by LGBTI people’ is presented2.
As a result of this two-year project (2016-2018), an advanced understanding of specific health
inequalities experienced by lesbian, gay, bisexual, trans and intersex (LGBTI) people when accessing
healthcare services was obtained.

2

https://ec.europa.eu/health/social_determinants/projects/ep_funded_projects_en#fragment2
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3. Improved knowledge on surveillance methodology
Amongst the selected publications, two papers are presented in this section focusing on
methodological advancement. Their contribution to the international literature and practice is
analysed, with specific focus on advancement in designing and implementing multi-countries studies
embracing the core approaches internationally advocated by ECDC, UNAIDS and WHO for biobehavioural survey targeting MSM.

3.1 HIV bio-behavioural survey among men who have sex with men in Barcelona,
Bratislava, Bucharest, Ljubljana, Prague and Verona (2008-2009) [Annex 3, 3.1, page
79]
In the decade 2000-2010, few examples were available – at least in the EU – of the comprehensive
adoption of TLS in the context of bio-behavioural survey targeting MSM and focusing on HIV/STI.
One of the few experiences was a survey implemented in Scotland, adopting TLS as a method to
enrol MSM and to collect both biological and behavioural information from the same participant
(Williamson & Hart, 2007). The manuscript describing this pioneering study, whilst showing that
TLS was a viable method to conduct bio-behavioural survey and therefore to gather prevalence data
based on MSM recruited in gay venues, revealed several weaknesses. First, the survey was
implemented in two sites in the same country (in Glasgow and Edinburgh), with presumably a
relatively homogeneous social and cultural context. Second, only a limited description of the
methodological adaptation of TLS was included in the paper (e.g., explanation on how the venueday-time units were constructed and considered for the data analysis). Third, there was a lack of
matching between the indicators adopted for collecting behavioural information and the international
(WHO/UNAIDS/ECDC) recommendations. Fourth, a oral fluid collection kit was used to collected
saliva samples to test for HIV participants, leading to ethical issues (need for pre/post-test counselling
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in case participants were asking for the result) and methodological issues (reliability of the tests
results).

However, the publication from Williamson and Hart (2007) provided invaluable evidence that with
appropriate adaptations a bio-behavioural survey targeting MSM in gay venues was possible and
potentially helpful in estimating HIV prevalence. Through the Sialon project, described in the first
publication selected for this thesis (Mirandola, Folch, Krampac, Nita, Stanekova, Stehlikova, …, the
SIALON network, 2009) [Annex 3, 3.1, page 79], a considerable improvement has been made in
terms of bio-behavioural survey targeting MSM and adopting enrolling methodologies specifically
designed for hard-to-reach populations. The project was conceived to include: (i) the international
(GAM) core indicators as reference for the survey questionnaire; (ii) the triangulation of behavioural
information and laboratory-based data (HIV testing) in line with the SGSS approach; (iii) an
improved design of the TLS methodology to reach MSM attending gay venues (MacKellar,
Gallagher, Finlayson, Sanchez, Lansky & Sullivan, 2007) (Williamson & Hart, 2007); and (iv) the
extension of a bio-behavioural TLS survey to seven sites, across different countries and contexts
(Central, Southern, Eastern European Countries).

An additional progression described in the paper was the collection of saliva/oral fluid for laboratory
testing. The few studies available at that time generally adopted rapid tests to generate HIV prevalence
data, leading to the abovementioned ethical and performance issues (Williamson & Hart, 2007). The
use of laboratory testing, that is, the collection of saliva using oral fluid collection kits to be
refrigerated and sent to a reference laboratory for testing, allowed to accommodate the methodology
in line with feasibility and standard testing requirements, and arguably therefore increasing the
reliability of the test results. This distinctive aspect, that is, the collection of oral fluid for separate
laboratory test, was used to label the project, adopting the word sialon, which means ‘saliva/oral
fluid’ in Ancient Greek.
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The methodology and results of the Sialon project were published in EuroSurveillance (Mirandola et
al., 2009) [Annex 3, 3.1, page 79]. The paper described the survey implemented in the six selected
European cities: Barcelona (Spain), Bratislava (Slovakia), Bucharest (Romania), Ljubljana
(Slovenia), Prague (Czech Republic), and Verona (Italy). Methodological issues, like the use of TLS
to enrol participants, were discussed, together with the prevalence estimates (based on oral fluid
testing) and behavioural data.

The publication showed that for surveillance and epidemiological purposes, the use of TLS as a
sampling method is feasible and efficient, particularly in cities with highly developed gay scenes.
Moreover, the findings showed that the use of saliva samples are acceptable for the MSM populations
in outreach settings, simplifying diagnostic processes and ensuring satisfactory reliability of the test
results. The Sialon project was at that time the largest bio-behavioural survey targeting MSM ever
carried out in Europe, contributing to provide robust estimates on the HIV epidemic amongst MSM
at European level. Moreover, this selected publication has played an important role in advancing the
core methodologies of cross-sectional, multi-site bio-behavioural survey. The paper described how,
for the first time, the different principles highlighted in the scientific literature and endorsed by the
main international organisation (SGSS, GAM indicators and use of enrolment approaches designed
for hard-to-reach populations) were embedded in a unique European survey.

3.2 Bio-behavioural HIV and STI surveillance among Men who have Sex with Men in
Europe: the Sialon II protocols [Annex 3, 3.2, page 89]
This protocol publication is likely to represent the single most important and potentially influential
paper contained within this critical appraisal as it refers to the core methodologies adopted in the
Sialon II project, developed and implemented after the former Sialon. As mentioned, the Sialon
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project was certainly an important step forward in terms of survey methodological advancements,
compared to the scientific literature available at that time. Nevertheless, some critical issues and
research questions remained unanswered.

First, the core assumption of TLS (when adopted also to collect biological samples) is that the target
of the study (MSM communities members in this case) should be reached through physical venues in
a given study site. By scaling up this method at EU level, it was clear that TLS was not fully applicable
in contexts with a limited number of gay venues, or in contexts where the gay communities were not
well developed. For instance, considering the specific methodological requirements, cities with a
well-developed gay scene in terms of number of venues such as bars, saunas, discos (e.g., Barcelona,
Spain) were presumably more suitable for TLS survey than cities with a limited number of gay
commercial venues (e.g. Vilnius, Lithuania). In addition, other factors such as the availability of gay
venues owners to allow data collection at site level, the availability of data collectors to be trained,
the capacities of local researchers/NGOs’ teams represented potential critical issues, considering the
importance of these aspects for a proper implementation of a TLS survey. Therefore, the need for
flexible enrolment approaches adaptable to different organisational contexts and suitable for different
social scenarios was clear (Gama et al., 2017).

An additional challenge related to the HIV prevalence estimates produced in the context of the Sialon
survey. HIV estimates, as well as data describing socio-demographic and behavioural information,
were not weighted, with consequent limited generalisability of the data. Some pioneering publications
were suggesting the possibility of embedding weights in the context of TLS surveys (Karon &
Wejnert, 2012), but in the majority of the studies available at that time this methodological
development was simply missing or considered only from a theoretical viewpoint (Williamson &
Hart, 2007) (Gama et al., 2017).
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A third level of improvement was related to the possibility to link together research and prevention,
in line with documents delivered by the EC, suggesting to strictly combine targeted prevention with
meaningful surveillance (EU, 2016).

The second publication selected for this thesis (Gios, Mirandola, Toskin, Marcus, Dudareva-Vizule,
Sherriff, …, Rafila, 2016) [Annex 3, 3.2, page 89] describes the methodological advancements
embedded in the Sialon II bio-behavioural survey, funded under the Second Programme of
Community Action in the field of Health (2008-2013) (Work Plan 2010). The Sialon II project was
conceived as a multi-centre biological and behavioural cross-sectional survey, combining two
methods for enrolling hard-to-reach population: the TLS approach based on venues (already adopted
in the former project) and an additional method based on social networks, that is, Respondent-Driven
Sampling (RDS). For both TLS and RDS methods, the methodologies have been purposively
designed to allow the use of sampling weights in estimates calculations. Finally, a specific prevention
component, tailored according to the enrolment methods adopted in the 13 European study sites, was
put in place as part of the survey.
Three components were included in the survey and described in the publication:

i.

The implementation of a preliminary formative research in each participating country to
assess feasibility and suitability of enrolling methods adopted (either TLS or RDS) and
to collect contextual information;

ii.

The implementation of a bio-behavioural survey using TLS (in nine cities) and RDS (in
four cities);

iii.

The concomitant implementation of a targeted HIV/STI prevention campaign during the
data collection period, in each site.
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The paper (Gios et al., 2016) [Annex 3, 3.2, page 89] embraces a description of the operational
components integrating to the most advanced enrolling approaches for hard-to-reach populations,
such as the RDS (Heckathorn, 1997) and TLS (MacKellar et al., 2007) methodologies, as well as of
the research algorithms adopted in the largest bio-behavioural survey targeting MSM ever carried out
in Europe.

For the first time, different sampling methods were embedded in a unique multi-site European survey
targeting MSM. TLS was used as an enrolling method in nine cities, where this method was
considered ideal after the formative research phase (Dudareva-Vizule & Marcus, 2013): Brussels
(Belgium), Sofia (Bulgaria), Hamburg (Germany), Warsaw (Poland), Lisbon (Portugal), Ljubljana
(Slovenia), Barcelona (Spain), Stockholm (Sweden), and Brighton (UK). RDS was used in four sites,
namely Verona (Italy), Vilnius (Lithuania), Bucharest (Romania), and Bratislava (Slovakia).

An additional core aspect of the survey (and this is also reflected in this paper) was the extensive
work in terms of research procedures harmonisation, from the enrolling methods to the laboratory
algorithms, from the data analysis plan to the ethical considerations. In fact, the implementation of a
multi-site survey targeting a vulnerable population such as MSM implied a complex and challenging
process of development and adaptation of the research methodologies to the different countries and
contexts.

The paper covers also the description of the ethical reviewing process which was conducted prior to
the survey. Considering the adoption of the UNAIDS-WHO indicators, and in line with the
collaboration established also with these institutions in the framework of the project development,
the Sialon II survey protocol was submitted to both WHO Research Project Review Panel (RP2) and
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the WHO Research Ethics Review Committee (ERC)3. The Sialon II protocols were approved by
both RP2 and ERC. The study became the first European bio-behavioural survey targeting MSM
officially approved by WHO.

In terms of knowledge on methodology, this publication led to an increased understanding of reliable
and sustainable methodologies to implement bio-behavioural surveys in EU Member States in line
with the SGSS approach.

3

Prior to data collection, research protocols were submitted to the Ethics Committee in each study site. Parallel to this
process, the research protocols were also submitted to WHO RP2 and ERC, and this component was managed primarily
from my side, together with WHO colleagues and the research team in Verona.
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4. Improved knowledge on risk behaviours amongst MSM
Amongst the selected works, the publications presented in this section focus on knowledge and
profiling of MSM attitudes and behaviours, based on data collected in the context of the projects
Sialon, Sialon II, and Health4LGBTI. The section is structured considering six areas of knowledge:

i.

HIV test seeking behaviour amongst MSM (Mirandola et al., 2016) [Annex 3, 3.3, page
102];

ii.

Demographic and behavioural characteristics of Men Who have Sex with Both Men and
Women – MSMW (Mirandola, Gios, Sherriff, Pachankis, Toskin, Ferrer, …,
Niedźwiedzka-Stadnik, 2017) [Annex 3, 3.4, page 110];

iii.

GAM reporting (Mirandola et al., 2018) [Annex 3, 3.5, page 125];

iv.

Illicit drug use amongst MSM (Rosińska, Gios, Nöstlinger, Vanden Berghe, Marcus,
Schink, ..., the Sialon II Network, 2018) [Annex 3, 3.6, page 139];

v.

Factors related with condom use (Sherriff, Jones, Mirandola, Gios, Marcus, Llewellyn,
…, the Sialon II Network, 2019) [Annex 3, 3.7, page 152];

vi.

Role of the stigma on HIV-related behaviours amongst MSM and access to services
(Leluţiu-Weinberger, Rendina, Mirandola, Gios, Folch, Rafila & Pachankis, 2019)
[Annex 3, 3.8, pag. 167] (Gios, Mirandola, Sherriff, Toskin, Blondeel, Dias, …, Alexiev,
in press) [Annex 3, 3.9, page 180] (Zeeman, Sherriff, Browne, McGlynn, Mirandola,
Gios, …, Amaddeo, 2018) [Annex 3, 3.10, page 201] (Zorzi, Cordioli, Gios, Del Bravo,
Toskin, Peeling, …, Mirandola, 2017) [Annex 3, 3.11, page 210].

As a general note, it is important to point out that the data presented in these publications are unique;
particularly those based on Sialon and Sialon II. First, the implementation of a bio-behavioural survey
adopting standard procedures in different EU cities (6 cities for Sialon, 13 cities for Sialon II)
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generated per se a unique set of data (including data on laboratory-based test to determine HIV/STI
status), allowing for estimates to be compared across sites in different countries. This homogeneous
(at least in terms of tools and procedures adopted to collect the data) dataset is particularly useful
when exploring behavioural patterns and HIV/STI prevalence data across different sites (DuboisArber et al., 2010) (Gall et al., 2017). Secondly, through the use of enrolment methodologies
specifically designed for capturing hidden strata of the MSM population (integrating also weighted
estimates, in the case of Sialon II), it was possible to generate not only comparable but also reliable
data from hard-to-reach populations. That is, the estimates produced can be generalised (with specific
limitations) to specific groups within the MSM population, that was not always possible to capture
by means of a clinic-based survey. Finally, the specific methodological framework adopted
particularly for Sialon II (weights) allowed statistical analysis with weighted estimates and ad-hoc
modelling to explore prevention needs, risk behaviours patterns for a considerable number of hardto-reach MSM/cities in EU, including also weighted estimates for lab-based HIV/STI prevalence
data.

4.1 Socio-demographic factors predicting HIV test seeking behaviour among MSM
[Annex 3, 3.3, page 102]
As mentioned previously there are only a few examples of multi-sites studies targeting MSM that
adopted outreach methods to reach hidden strata of the MSM population, collecting both behavioural
and biological data. Based on the unique dataset collected through the Sialon project in six European
cities, the main aim of this publication was to assess the relationship between HIV test seeking
behaviour and a number of factors ranging from individual to social (Mirandola et al., 2016) [Annex
3, 3.3, page 102]. By adopting a multi-level analysis on data collected from 2,400 MSM, factors such
as age, sexual orientation, residence, household composition, educational status and perceived
homonegativity were shown to play a major role on testing behaviours. These results have confirmed
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an increasing body of knowledge in the field of test seeking behaviour amongst MSM (Mirandola et
al., 2017). This confirmation coming from this research is fundamental, considering that only few
studies were based on wide multi-site population-based surveys. This is a key issue, as exploring testseeking behaviour considering data gathered on a clinic-based approach might lead to a substantial
bias: MSM attending clinics might be per se more likely to know and to attend testing services. The
fact that test-seeking behaviour was explored using data collected through a multi-site TLS survey
represented a clear advancement in providing useful insights on factors associated with increased
testing.

In addition, the results were in line with the need for specific initiatives to increase testing, by
implementing comprehensive actions addressing stigma and discrimination toward specific subpopulation within the MSM communities.

4.2 Socio-demographic Characteristics, Sexual and Test-Seeking Behaviours Amongst
Men Who have Sex with Both Men and Women [Annex 3, 3.4, page 110]
Based on the analysis of the data collected during Sialon II project (13 European cities), this paper,
published in Aids and Behavior, contains a detailed and comprehensive examination of a multi-level
approach, to explore the relationship between socio-demographic, social and serum factors amongst
MSMW versus Men who have Sex with Men Only (MSMO) (Mirandola et al., 2017) [Annex 3, 3.4,
page 110]. The concept for the paper was underpinned by the idea that within the MSM population,
men who have sex with both men and women (MSMW) are particularly exposed to HIV/STI risk and
thus vulnerable as they are seemingly less likely to seek HIV testing compared to MSM only (Phillips,
Cambiano, Miners, Lampe, Rodger, Nakagawa, … Delpech, 2015). Moreover, MSMW are
particularly relevant from an epidemiological perspective considering their potential role as ‘bridging
population’ to other sub-groups. The terms bridging population has been used to describe processes
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where HIV/STIs can be transmitted from a high-risk group (e.g., MSM) to groups where the
prevalence of such diseases is usually very low (e.g., heterosexual populations) (Aral, 2000). The
uniqueness of the Sialon II data represents a useful tool to advance knowledge on the specific subpopulation of MSMW within the MSM communities across the 13 European cities participating in
the Sialon II study. Particularly behaviourally bisexual men represent a difficult target population to
reach and to explore, and they might be less likely to participate in research studies or surveys
targeting MSM. As demonstrated in previous studies, TLS and RDS are considered as effective tools
in recruiting diverse sub-population within the MSM communities, including MSMW. In fact, across
all the Sialon II participants, almost one out of ten of the enrolled participants identified as MSMW
(12.64%).

The analysis confirmed the specific vulnerability of MSMW, considering the low level of HIV testing
and outness, and the high levels of perceived stigma, which characterise this specific sub-population.

4.3 Quantifying unmet prevention needs among MSM in Europe through a multi-site
bio-behavioural survey [Annex 3, 3.5, page 125]
The paper ‘Quantifying unmet prevention needs among MSM in Europe through a multi-site biobehavioural survey’ specifically focuses on the GAM estimates (Mirandola et al., 2018) [Annex 3,
3.5, page 125]. This publication is likely to represent one of the most influential papers presented in
this thesis, as it summarises the main advancement in the field of bio-behavioural surveys targeting
MSM. Published in EuroSurveillance, the paper is based on the methodological publication on the
Sialon II protocols, and describes in detail the weighted estimates for the different GAM indicators
adopted in Sialon II (1.11 – prevention programme; 1.12 – Condom use; 1.13 – HIV testing; 1.14 –
HIV prevalence). This publication represents a significant improvement in delivering reliable GAM
indicators data considering the previous publications in the field. First, it was the first scientific
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publication in Europe presenting weighted estimates of the GAM indicators. This has been an
unresolved issue in the current literature, as the majority of the publications and GAM reporting
(when available) were based on data with no weights (Alfvén et al., 2017). It is clear that this article
represents a relevant reference when considering HIV/STI estimates amongst MSM in Europe,
invaluably advancing the available literature on the HIV epidemic monitoring/surveillance, by
providing – for the first time – GAM weighted estimates for MSM from thirteen European cities.
In addition, a further advancement is linked with the city-level correlations between GAM indicators,
which were explored in the paper. This exercise showed a significant correlation between preventive
campaigns and levels of condom use and HIV testing levels amongst MSM. Again, this represents a
unique case in which weighted GAM estimates are correlated at city level, showing the potential of
the GAM indicators in monitoring the effectiveness of prevention activities and in identifying
prevention needs even at site level.

The GAM weighted estimates and results presented in the paper were of such significance that in
addition to the paper, a supplementary report on the GAM indicators was produced specifically for
the ECDC. The report, entitled ‘Sialon II Project: GAM4 indicators in Barcelona, Bratislava,
Brighton, Brussels, Bucharest, Hamburg, Lisbon, Ljubljana, Sofia, Stockholm, Verona, Vilnius and
Warsaw among MSM (Sialon II Network, 2015)’, contained the preliminary results of the Sialon II
survey. Data and estimates presented in the report were then utilised adopted by ECDC in their 2014
progress report on the monitoring of the implementation of the ‘Dublin Declaration on Partnership to
Fight HIV/AIDS in Europe and Central Asia’ (ECDC, 2015). This important contribution of Sialon
via both the paper (Mirandola et al., 2018) [Annex 3, 3.5, page 125] and this report, demonstrate the
scientific quality of the data collected through the project and the relevance of the estimates calculated

As already mentioned, the indicators’ name has been changed many times over the last decade. For sake of uniformity,
the acronym GAM is used.
4
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in line with the GAM indicators. These data – through the ECDC reporting dissemination –
contributed to further improve the knowledge of the actual HIV/STI epidemic at European level.

4.4 Prevalence of drug use during sex amongst MSM in Europe: Results from a multisite bio-behavioural survey [Annex 3, 3.6, page 139]
An additional area of improvement of knowledge on the HIV spread amongst MSM is represented
by a deeper understanding of the factors driving the epidemic including drug use prior and during
sex. The article presented here and published in the International Journal of Drug Policy, adopted a
multivariable multi-level logistic random-intercept model to explore the use of drugs during sex
amongst MSM (Rosińska et al., 2018) [Annex 3, 3.6, page 139]. The model showed a great variability
amongst study sites, concerning substance and polydrug use during sexual encounters. What was
found was that whilst one third of the MSM reported the use of one drug during their last sexual
intercourse, one out of ten reported the use of two or more drugs. The use of all the substances
considered in the analysis was also significantly associated with multiple sex partners.

Also in this case the fact that substance use amongst MSM is associated with broader societal factors,
namely, with stigmatisation, was confirmed.

4.5 Factors related to condomless anal intercourse between men who have sex with
men with steady versus casual partners: results from a European bio-behavioural
survey [Annex 3, 3.7, page 152]
In this paper, published in the Journal of Public Health (Oxford), factors associated with condomless
anal intercourse (CAI) amongst MSM were explored through bivariate and multivariate multilevel
logistic regression analyses (Sherriff et al., 2019) [Annex 3, 3.7, page 152].
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The concept for this paper was conceived based on the existence of ostensibly different patterns in
CAI between MSM in steady vs those in casual relationships, which can be important when planning
public health and health promotion initiatives. The findings, based on the unique Sialon II dataset,
indicate the need for additional research to better understand how partner type and partnership
dynamics may influence CAI and therefore facilitating HIV and/or STI transmission chain within the
MSM communities, and the need for planning cultural/contextual sensitive campaigns to properly
target the different MSM population strata.

4.6 The role of gay-related stigma in HIV-risk behaviour among sexual minority men in
Europe [Annex 3, 3.8, page 167]
As mentioned in the previous papers, stigma can deeply shape the risk and health behaviours
particularly of vulnerable populations such as MSM (Pachankis et al., 2015). This concept of stigma
as an overarching factor hampering health behaviours, including testing, was certainly not new in the
literature. However, this paper, based on the valuable sample enrolled through the Sialon project and
representing an interesting basis to further explore this construct, is a relevant contribution in the
field. The fact that both biological and behavioural data have been collected from hidden strata of the
MSM population was a unique opportunity to assess the impact of stigma in terms of health-seeking
behaviours and risk-taking behaviours. Based on the former Sialon study (Leluţiu-Weinberger et al.,
2019) [Annex 3, 3.8, page 167] this paper, published in Aids and Behavior, models gay-related stigma
in six European cities: Barcelona (Spain), Bratislava (Slovakia), Bucharest (Romania), Ljubljana
(Slovenia), Prague (Czech Republic), and Verona (Italy). The results demonstrated that stigmatised
MSM are more likely to report sexual risk and alcohol/drug use during sex, increasing the potential
exposure to HIV and STI. These results were in line with the previous paper on drug use published
on Sialon II data, and contributed to further support the idea that stigma serves as precursor to risk
behaviour, reinforcing health inequalities.
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4.7 Being in the closet. Correlates of outness amongst MSM in 13 European cities
[Annex 3, 3.9, page 180]
The present paper was published by the Journal of Homosexuality (Gios et al., in press) [Annex 3,
3.9, page 180]. This paper differs from the previous publications in the thesis, in that it is focusing
primarily on psychosocial aspects of stigma. In fact, the aim of the paper was conceived considering
outness as a cornerstone of the analysis, using the dedicated items included in the Sialon II
questionnaire. Particularly, the fact that strata of MSM population have been enrolled using specific
sampling approaches, led to explore the specific role of outness in terms of promoting or hampering
risk behaviours. The novelty of this paper was – again – the fact that the sample was of particular
interest for exploring the impact of outness. TLS and RDS are considered as effective tools to catch
very hidden strata within the MSM communities, presumably strata composed by men who are less
likely to be out compared to other enrolling methodologies (except Internet-based methods)
(Brookmeyer, 2010) (Gama et al., 2017). Basing the analysis on the data collected in the thirteen
European cities, the paper presents a multi-level model to explore the relationship between sociodemographic, social and behavioural factors amongst MSM who are out about their own sexual
orientation (‘out’) and who are not open about their own sexual orientation (‘in the closet’) (Gios et
al., in press) [Annex 3, 3.9, page 180].

A total of 4,901 MSM were enrolled in the study and were classified as ‘out’ in 71% of the cases.
MSM ‘out’ were more likely to report HIV testing and being reached by HIV prevention programmes
compared to MSM who were ‘in’. The results provided important confirmation of the key role of
outness in shaping MSM’s behaviours.
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4.8 A review of lesbian, gay, bisexual, trans and intersex (LGBTI) health and healthcare
inequalities [Annex 3, 3.10, page 201]
This paper (Zeeman et al., 2018) [Annex 3, 3.10, page 201], published in the European Journal of
Public Health, is based on the ‘Health4LGBTI: Reducing health inequalities experienced by LGBTI
people’ project, funded by the EU Parliament (2016-2018). Part of the project was focused on the
improved understanding of specific health inequalities and barriers experienced by lesbian, gay,
bisexual, trans and intersex (LGBTI) people when accessing healthcare services. A narrative
synthesis of 57 papers, ranging from systematic reviews to meta-analyses and original primary
research, was used as basis for this publication (Zeeman et al., 2018) [Annex 3, 3.10, page 201].
Whilst a growing body of evidence is available on this matter, a comprehensive and wide-ranging
review of the literature to establish ‘what is known’ about the health inequalities of LGBTI in Europe
was missing. Through this comprehensive review, the key role of heteronormativity (or heterosexism)
was identified as one of the main factors hampering access to health services (including testing in the
case of the MSM), and the need for and increased knowledge by health professionals to further
improve LGBTI-friendly services was highlighted.

This publication was an invaluable contribution towards an improved knowledge of the inequalities
still experienced by LGBTI, and MSM in particular, at EU level. It is worth mentioning that the work
carried out for this paper greatly contributed as a scientific basis for the second component of the
Health4LGBTI project, that is, the preparation of a training programme for health care professionals
(McGlynn, Browne, Pollard, Sherriff, Zeeman, Aujean, …, Niedźwiedzka-Stadnik, 2017) (Rosinska,
Zakrzewska, Rodzinka, Amaddeo, Donisi, Farinella, …, Browne, 2018) (Amaddeo, Donisi, Farinella,
Buniotto, Sanchez-Lambert, Pinto, …, Browne, 2018). This training has been piloted in six European
countries (Belgium, Bulgaria, Italy, Lithuania, Poland and UK) and it is currently publicly available
on the European Commission website (English Version).
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5. Improved knowledge on testing and treatment approaches
Amongst the selected publications, some papers are linked with an improved knowledge of novel
testing and treatment approaches, as well as prevention actions which have been implemented in
different European countries. In this respect, the present section covers three main areas:

i.

A field evaluation of two rapid tests for Syphilis in clinical settings (in Verona, Italy);

ii.

HIV/STI prevention actions implemented in the different study sites;

iii.

A training programme for health care professionals to reduce health inequalities
experienced by LGBTI people.

5.1 Field evaluation of two point-of-care tests for syphilis among men who have sex
with men, Verona, Italy [Annex 3, 3.11, page 210]
This paper (Zorzi et al., 2017) [Annex 3, 3.11, page 210], published in Sexually Transmitted
Infections, is based on an ancillary protocol implemented in the context of the Sialon II study,
focusing on the evaluation of two rapid tests that were under evaluation by WHO. Study participants
included MSM recruited from the Sialon II Respondent-Driven Sampling survey in Verona (2013 –
2014) and MSM attending the Infectious Diseases Unit of the Verona University Hospital screening
facility (2015 – 2016). The tests evaluated in the ancillary study were (i) the SD Bioline Syphilis 3.0
(Standard Diagnostics, South Korea) and (ii) the DPP Syphilis Screen & Confirm Assay (Chembio
Diagnostic Systems, USA).

This ancillary field evaluation was conceived in line with the WHO POCT initiative (Toskin et al.,
2017). As mentioned, even if the theoretical background of the POCT was well developed at that time
and promising practices were in place, some core research questions were still open. First, a question
related to the exact clinical performances of a POCT tests, in this case, a dual test for Syphilis
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(treponemal and non-treponemal component). Second, a question related to the potential impact of
the human component when using POCT, as one of the core assumptions of these rapid tests is that
they should be performed (from test preparation to results reading) by health care staff. This paper
represents an important advancement in the literature. It describes how weighted estimates for
Syphilis (gathered through the Sialon II project and related to Verona, the site where both Sialon II
and the POCT evaluation took place) were adopted in the context of the POCT validation, allowing
a precise assessment of the performance (PPV and PPN) of the POCT itself. In addition, the
description of a specific identification system for the health care staff in charge of the POCT
performance and reading was included. This component was key to properly assess the impact of
such a component within the entire POCT process.

Considering the partnership with WHO for this specific component, the Verona POCT project
protocol was submitted to the local Ethics Committee in Verona, and to both the WHO Research
Project Review Panel (RP2) and to the WHO Research Ethics Review Committee (ERC).

The publication describing this piloting project was released in a special issue of the Sexually
Transmitted Infection journal (Zorzi et al., 2017) [Annex 3, 3.11, page 210]. The special issue was
specifically focusing on Point-Of-Care Testing (POCT) approach, providing assumptions and
strategic objectives of the use of POCT, as well as some evaluation and/or piloting exercises of POCT
in real life settings. The field evaluation implemented in Verona was one of the selected papers for
this issue, considering the solid innovation that was brought by this evaluation in terms of assessment
of the clinical performance of a POCT in a real setting and targeting a specific population MSM, and
the comprehensive assessment of the impact of human component.

The results of the field evaluation were promising, despite some clear limitations. POCT proved to
be feasible and acceptable in terms of performance, considering the specific characteristics of the
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MSM population (prevalence of Syphilis). However, the general diagnostic performance of the
syphilis POCTs was lower compared to the one declared by the company. This result was essential
as it contributed to an improved understanding of the actual performance of rapid tests when used in
real-word settings (e.g., STI clinics), compared to the laboratory-based performance.

The contribution toward an advanced knowledge in this field is significant. Due to this evaluation, it
was possible to confirm the potential of the POCT technology in specific contexts and targeting a
specific population. The results also underlined the importance of specific training for users and the
adoption of supporting documentation to reduce misinterpretation of the results due to human
subjectivities.

This publication, and the project upon which it was based, was adopted as case study by WHO, and
it has provided a strong methodological background for the development of research protocols for a
global independent laboratory-based and field evaluation of POCT in different continents (ProSPeRo
Study). The WHO POCT global study (https://www.who.int/reproductivehealth/topics/rtis/pocts/en/)
is currently ongoing to provide further evidence of the usefulness of POCT worldwide (Toskin et al.,
2017).

5.2 Prevention actions
Amongst the results of the different projects presented in this thesis, besides the abovementioned
scientific publications, several prevention initiatives can be outlined. Some of these were mentioned
and included in the final report of the projects, when possible. In other cases, prevention activities
were implemented after the end of the projects and after the final reporting period, and therefore they
are not included in any official document. However, in the last section of this thesis some of these
actions are mentioned, as they are strictly related both to the project’s implementation and to the
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different scientific contributions. They also represent concrete outputs of the research activities
described in this appraisal.

5.2.1 Testing across 13 European cities
One of the core results produced in the context of the Sialon II project was the number of MSM tested
in the different sites: in the framework of the survey, 4,966 MSM were enrolled and 4,116 tested for
HIV in the context of the overall project. For the RDS component, where additional testing was
foreseen, 1,305 tests for Syphilis, HBV and HCV were also performed in the four cites, that is, Verona
(Italy), Vilnius (Lithuania), Bucharest (Romania), and Bratislava (Slovakia).

5.2.2 Prevention actions in 13 European cities
Parallel to the data collection phase, prevention initiatives have been implemented by local NGOs in
the 13 study cities. Over 9,000 prevention info-packs (containing condom, lubricant and information
on local testing facilities) were distributed during the survey implementation across the participating
sites. More than 2,000 scratch-cards, containing a quiz on health and risk behaviours, were distributed
and used by the data collectors to provide peer-to-peer prevention messages. In many cases, local
NGO took over the prevention activities, supporting the continued condom-distribution, the on-going
dissemination of prevention materials produced in the context Sialon II even after the project ended.
Finally, yet importantly, setting up of local NGO prevention networks – which were involved since
the beginning in the Sialon II project design and implementation – has led to 14 local new prevention
activities reported by the partners of the Sialon II network, so far.

5.2.3 Opening of new services as result of the Sialon II project
In addition to the several prevention actions promoted by the local NGOs, as a result of the Sialon II
project implementation and on the basis of the preliminary results produced (particularly, data related
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to the HIV prevalence and level of testing at local level), some sites decided to initiate specific
services targeting MSM. In Bratislava (Slovakia), after the closure of the Sialon II project (2016), the
local research team launched a new rapid HIV testing service. In Warsaw (Poland) the opening hours
of the local HIV-testing sites have been increased to further promote testing opportunities particularly
among the MSM communities, on the basis of the information and feedback collected through the
Sialon II survey.

5.3 Health4LGBTI project
An additional field of the research described in the present appraisal is the Health4LGBTI project.
As mentioned, this project was implemented between 2016 and 2018 with the aim to improve
understanding of health inequalities experienced by lesbian, gay, bisexual, trans and intersex (LGBTI)
people across Europe and to develop and pilot a training package targeting healthcare professionals
who are providing healthcare to LGBTI people.

A published paper based on the narrative synthesis, which was carried out on 57 papers, was already
mentioned as relevant scientific output of this project (Zeeman et al., 2018) [Annex 3, 3.10, page
201]. Most importantly, through the project a set of tools have been made publicly available
(https://ec.europa.eu/health/social_determinants/projects/ep_funded_projects_en#fragment2),
including:

i.

A document summarising a state-of-the-art review of the health inequalities experienced
by LGBTI people, and the barriers faced by health professionals (Zeeman, Sherriff,
Browne, McGlynn, Aujean, Pinto, …, Pierson, 2017);
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ii.

A report on two focus groups studies (targeting LGBTI patients and health care
professionals) mapping the obstacles faced both by LGBTI people and health
professionals (McGlynn et al., 2017);

iii.

A training course for healthcare professionals (including manual for trainers, slide-sets
and training materials) (Amaddeo et al., 2018).

So far, data related to the use of such materials are not available. However, the fact that these materials
have been prepared by a strong network of public health institutions, NGOs and universities, and that
they are made officially available by the EC represent a solid advancement to further provide
healthcare system in Europe with concrete tools to promote non-discriminatory services and to further
reduce health inequalities amongst LGBTI.

In this respect, some public health entities from the network are currently exploring the possibility to
launch specific training courses based on these materials (this is the case for the UK and for Italy).
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6. Conclusion and next steps
This appraisal demonstrates the significant contributions that have been made over the last years, both
in terms of research actions and in terms of publication of papers in peer reviewed scientific journals.
The selected publications have supported the advancement of methodological knowledge in biobehavioural surveys and of understanding risk factors amongst MSM, reinforcing the idea that
specific enrolling methodologies targeting hard-to-reach MSM, hand-in-hand with tailored survey
strategies, could lead to important insights into behavioural, social and demographical patterns, which
are ultimately influencing the HIV/STI epidemic.

The publications based on Sialon II and on the Health4LGBTI project have provided clear evidence
of the overarching role of discrimination/stigma in the shaping of the HIV epidemic, further
advancing insights into and knowledge on preventive actions that could be promoted at different
levels.

From this perspective, one of the core contributions of this appraisal is the paper describing the PointOf-Care Testing (POCT) study implemented in Verona and targeting MSM. This can be considered
a unique and solid intervention in terms of assessment of clinical performance and feasibility of POCT
in a real clinical setting (Zorzi et al., 2017) [Annex 3, 3.11, page 210]. Although POCT is widely
promoted and more and more health systems worldwide are adopting this method as part of a
comprehensive prevention strategy, there is a considerable amount of contextual and procedural
information that needs to be explored. To our knowledge, the paper presented in this thesis is the first
one clearly demonstrating that ideal conditions do not always apply and that the full potential of
POCT can only be realised if used appropriately and accurately embedded in the clinical setting. The
confirmation of the relevance of this study lies in the fact that the piloting project implemented in
Verona was adopted as case study by WHO and the local protocol was used to develop research
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protocols for global independent laboratory-based and field evaluation of POCT in different
continents. The WHO global study is currently ongoing to provide further evidence of the usefulness
of POCT worldwide (https://www.who.int/reproductivehealth/topics/rtis/pocts/en/) (Toskin et al.,
2017).

Considering the advancements summarised in the present appraisal, this last section puts forward
some proposals for future areas of development.

The first area where further progress could be made concerns the Sialon II data. The Sialon II data
represent a unique source of information at European level which could be further analysed,
particularly in the light of new and more recent projects targeting MSM. For example, it is worth
mentioning EMIS (European MSM Internet Survey), an internet-based pan-European survey
targeting MSM, recently implemented in the context of the ESTICOM (European Surveys and
Training to Improve MSM Community Health) project and funded by the EU, which is greatly
contributing to the knowledge of MSM health, risk patterns and needs at European level
(https://www.esticom.eu/Webs/ESTICOM/EN/homepage/home-node.html). Even if Sialon II and
the EMIS survey have been implemented in different time-periods, the specific data collected though
the Sialon II project (including biological samples – not collected through the Internet-based survey
– and behavioural information) can be further modelled to improve our understanding of the
behavioural and health/risk patterns amongst MSM, hand-in-hand with the results coming from other
European surveys, EMIS included.

Following on from this logic, an additional area of development might be represented by mixed
methods in enrolling hidden strata of risk populations in the context of bio-behavioural surveys, that
is, combining different methodologies (such as TLS and RDS) and connecting them with the potential
of Internet-based surveys. Theoretically, TLS can be applied to Internet-based surveys, if considering
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websites and apps as virtual venues, which allow the identification of specific venue-time sampling
units. RDS can also be potentially used to recruit hard-to-reach population members through a virtual
social network in the context of a bio-behavioural survey. Actually, while many researchers have
theoretically explored pros and limitations of RDS in comparison with other recruitment
methodologies (including Internet-based methodologies) (Card, Armstrong, Lachowsky, Cui, Zhu,
Roth & Hogg, 2018), only few studies have explored the potential use of RDS when applied to virtual
networks. Some pioneering studies have recently been implemented, complementing the RDS
approach by including a virtual space of enrolment, that is, recruiting seeds online through social
networking mobile phone app and including an HIV testing component (Lachowsky, Lal, Forrest,
Card, Cui, Sereda, …, Hogg, 2016). The results of these studies are proving encouraging. At the same
time, additional research is needed to further explore and use the full potential of virtual networks
when enrolling hard-to-reach populations in the context of bio-behavioural surveys.

A second line of future development is the opportunity to implement a Sialon III project. This would
represent an obvious continuation of the collaboration established over the years across all sites, as
well as a reasonable re-use of methodologies and expertise already in the hands of the institutions
participating in the Sialon II network. From an epidemiological perspective, this would also allow to
adopt sophisticated analysis (e.g., trend analysis), consequently gaining more robust data on the HIV
epidemic patterns, particularly in terms of monitoring the development of the epidemic in itself. For
this to occur appropriate resources (economical and organisational resources) would be required and
this might represent a significant challenge. In fact, from direct experience and considering the
tendency in terms of international calls and funding priorities, it is likely that over time the probability
to fund such a complex (and expensive) bio-behavioural survey will decrease.

Finally, an additional area of research lies in further advancing the knowledge of how POCT can be
used to reduce barriers to testing in different cultural and organisational contexts. This strand of
61

research is currently in progress: thanks also to the contribution presented in this thesis, WHO has set
up a multi-continent, multi-protocol validation study to assess (i) the performance of POCT compared
to laboratory tests (Clinic-based Evaluation) and (ii) the acceptability and feasibility of POCT in nonclinical settings (Utility Evaluation) (https://www.who.int/reproductivehealth/topics/rtis/pocts/en/).
For the clinic-based evaluation, in addition to HIV and Syphilis, other tests and infections have been
considered (Genital and Extragenital Chlamydial Infections, Gonococcal Infections, Trichomoniasis
Infections) and different sub-populations have been targeted (MSM, women with vaginal discharge,
pregnant women, sex workers). The WHO study on POCT will provide preliminary results in the first
half of 2020.
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