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Abstract

Background African refugee men engaged in sex work in Italy experience multiple barriers to facility-based HIV
testing, including stigma, privacy concerns, and structural constraints within healthcare systems. HIV self-testing
(HIVST), particularly oral fluid—based HIVST, may help address these barriers, yet evidence on willingness to use HIVST
in this population remains limited.

Methods \We employed a mixed-methods sequential exploratory design in partnership with a community-based
organization. Quantitative survey data were collected from 150 African refugee men engaged in sex work, alongside
qualitative data from 20 in-depth interviews and two focus group discussions. Descriptive analyses summarized
willingness, perceived facilitators, and barriers. Multivariable logistic regression was used to identify factors
independently associated with willingness to use HIVST, reporting adjusted odds ratios (aORs) and 95% confidence
intervals (Cls). Qualitative data were analyzed using summative content analysis to contextualize quantitative findings.

Results Among participants eligible for HIVST analysis (n=115), 44.4% reported willingness to use HIVST. Commonly
reported facilitators included convenience and privacy (47.1%), avoidance of stigma in healthcare settings (23.5%),
and ease of use, while key barriers included concerns about test accuracy (27.0%), fear of receiving a positive result
without support (20.9%), and limited access to HIVST kits (32.2%). In adjusted analyses, willingness to use HIVST was
independently associated with belonging to a religion (aOR=5.27, 95% Cl: 3.77-15.83), having health insurance
(aOR=4.56, 95% Cl: 2.78-9.92), experiencing immigration-related challenges in healthcare access (aOR=1.93,95% Cl:
1.22-4.25), more frequent HIV testing (>once per year; aOR=2.27, 95% Cl: 1.98-5.21), awareness of HIVST (aOR=3.24,
95% Cl: 1.36-6.29), and prior HIVST use (aOR=2.12, 95% Cl: 1.80-8.21). Qualitative findings highlighted occupational
relevance, autonomy in health decision-making, and persistent fears of stigma if seen with HIVST kits.
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Conclusions Willingness to use HIVST among African refugee men engaged in sex work in Italy was moderate and
shaped by prior testing engagement, healthcare access, and structural vulnerabilities. Expanding HIVST education,
reducing cost barriers, and integrating peer-led, stigma-sensitive support mechanisms may improve HIV testing
uptake and strengthen HIV prevention efforts in this population.

Keywords HIV self-testing, Health belief model, Mixed-methods research, Migrants and refugees, Men engaged in

Introduction

Despite global advances in HIV prevention and care, HIV
testing uptake remains suboptimal among marginalized
populations, including migrants and refugees, gay men
and other men who have sex with men, people engaged
in sex work, and racial and ethnic minorities [1]. These
groups face intersecting legal, economic, and social bar-
riers that limit access to HIV testing and care. Migrants
and refugees often encounter restrictive healthcare poli-
cies and economic precarity [2, 3], while gay men and
other men who have sex with men and people engaged in
sex work experience stigma and discrimination that deter
engagement with HIV services [4, 5]. Racial and ethnic
minorities further face structural inequities, including
systemic racism within healthcare systems [6]. Under-
standing how multiple barriers related to migration sta-
tus, sexual identity, occupation, and structural exclusion
influence HIV testing decisions is essential for designing
targeted HIV testing interventions.

Immigrants and refugees from sub-Saharan Africa liv-
ing in Europe, particularly those who are men who have
sex with men, experience elevated vulnerability to HIV
that mirrors patterns observed in sub-Saharan Africa [7,
8]. This vulnerability is shaped by overlapping structural,
social, and economic marginalization, including stigma,
discrimination, precarious legal status, and limited access
to culturally competent healthcare services [9, 10]. Fear
of immigration enforcement further discourages health-
care engagement among migrants and refugees [11, 12],
while language barriers, financial hardship, and unfa-
miliarity with healthcare systems compound these chal-
lenges [13]. Among people engaged in sex work, societal
and internalized stigma further suppress routine engage-
ment with HIV services, increasing the likelihood of
delayed diagnosis and onward transmission [14, 15].

Although men have engaged in sex work across his-
torical and cultural contexts [16], male engagement in
sex work remains underexamined in HIV research and
programming in Europe, where interventions have his-
torically focused on women engaged in sex work. This
focus reflects gendered policy approaches to sex work
and the greater visibility of female sex worker networks,
which have contributed to more robust epidemiologi-
cal and programmatic evidence for women than for men
[17-19]. As a result, men engaged in sex work, particu-
larly those from immigrant and refugee backgrounds,

have been largely overlooked despite evidence of height-
ened vulnerability to HIV and other sexually transmitted
infections [2, 20]. This gap limits the development of tai-
lored policies and interventions that address the distinct
challenges faced by African refugee men engaged in sex
work, including legal precarity, stigma, and exclusion
from targeted healthcare services.

HIV testing services are central to Italy’s HIV response
[21]. Testing is delivered primarily through client-ini-
tiated approaches in healthcare facilities, community
settings, and outreach programs, as well as provider-
initiated testing in clinical contexts where HIV vulner-
ability is identified [22-24]. Despite these pathways,
barriers persist, including stigma, fear of discrimination,
confidentiality concerns, limited awareness of testing
options, apprehension about receiving a positive result,
and restricted access among undocumented migrants
and other marginalized groups [25-30]. Broader scholar-
ship on men engaged in sex work highlights that transac-
tional sex is frequently shaped by economic vulnerability
and power imbalances between sex workers and clients,
conditions that may also apply to migrant men engaged
in sex work in Italy [16, 31]. Criminalization and policing
practices can further exacerbate these vulnerabilities by
pushing sex work into hidden contexts, restricting access
to HIV prevention and treatment services [32]. As a
result, low awareness and limited willingness to undergo
routine HIV testing remain significant challenges for this
population [33-37].

Given these persistent barriers, alternative testing
strategies such as HIV self-testing (HIVST) remain
important for expanding access to HIV diagnosis among
populations facing entrenched healthcare exclusion.
HIV self-testing in this study referred to oral-fluid HIV
self-testing. HIVST allows individuals to test privately,
potentially addressing concerns related to stigma, dis-
crimination, and confidentiality breaches [38]. Evidence
from multiple settings suggests that HIV self-testing can
increase testing uptake among marginalized populations,
including migrants and people engaged in sex work [39—
42]. Recognizing its potential, the World Health Organi-
zation recommends HIVST as a complementary testing
strategy [38], and Italy approved its use in 2016 [43].

Despite the growing recognition of HIV self-testing’s
potential, little is known about willingness to use HIVST
among African refugee men engaged in sex work in
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Italy. In this study, we use the term African refugee men
engaged in sex work to refer to cisgender men from sub-
Saharan Africa with refugee backgrounds who reported
engagement in sex work. Research among other key
populations,sincluding gay men and other men who have
sex with men and women engaged in sex work, indicates
that willingness to use HIVST is influenced by stigma,
privacy concerns, prior healthcare experiences, and
exposure to discrimination [44—46] While transgender
sex workers experience a disproportionately high burden
of HIV globally [47], the present study focuses primar-
ily on cisgender men engaged in sex work, as only one
transgender participant remained in the analytic sample
after excluding participants living with HIV. Studying this
population in Italy is particularly relevant given the coun-
try’s role as a major entry point for migrants and refu-
gees from sub-Saharan Africa into Europe [48], as well as
the structural barriers they face in accessing healthcare
services, including administrative obstacles to insurance
coverage, fear of immigration enforcement, and experi-
ences of institutional stigma within healthcare settings
[10-13]. The intersection of migration policies, legal pre-
carity, and social exclusion uniquely shapes the health-
care experiences of African refugee men engaged in sex
work, underscoring the need for targeted research to
inform effective HIV testing interventions.

To address these gaps, we employed a mixed-meth-
ods approach to examine both quantitative associations
and qualitative experiences shaping willingness to use
HIVST. This design enabled an empirical exploration of
how individual perceptions interact with structural and
social constraints to influence HIV testing decisions. The
study was guided by the Health Belief Model (HBM),
which provides a pragmatic framework for examining
how perceived susceptibility, perceived severity, per-
ceived benefits, perceived barriers, cues to action, and
self-efficacy shape health-related behaviors [49, 50]. The
HBM has been applied to understand HIVST behaviors
across diverse populations and settings, including gay
men and other men who have sex with men, adolescents,
migrants, and other key populations [51-55]. Although
the HBM focuses primarily on individual perceptions, it
was applied in this study to understand how structural
conditions, such as stigma, legal precarity, and healthcare
exclusion, are internalized and experienced as barriers or
motivators influencing willingness to engage in HIVST.
The specific research questions guiding this study were:
(1) whether African refugee cisgender men engaged in
sex work in Italy are willing to use HIVST, and (2) what
factors are associated with willingness to use HIVST in
this population. Findings from this study aim to inform
context-sensitive HIV testing strategies, interventions,
and policy responses that address stigma and structural
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barriers while improving access to timely HIV services
among marginalized populations.

Methodology

Research design

We employed a mixed-methods sequential exploratory
design, in which qualitative data collection and analy-
sis preceded the quantitative phase, to comprehensively
examine willingness to use HIVST among African refu-
gee men engaged in sex work in Italy between September
to December 2023. This approach is particularly appro-
priate when exploring under-researched populations and
when qualitative findings are needed to inform quantita-
tive measurement and interpretation [56, 57]. The qual-
itative strand was given initial priority and was used to
generate in-depth insights into participants’ perceptions,
experiences, and decision-making processes related to
HIVST. Findings from this phase informed the develop-
ment and refinement of the quantitative survey instru-
ment. The subsequent quantitative strand was used to
describe patterns of willingness to use HIVST and to
identify factors associated with willingness at the popu-
lation level. This approach allowed us to contextualize
quantitative findings within participants’ lived experi-
ences and to provide a more comprehensive understand-
ing of barriers and facilitators influencing HIVST uptake.

Participants and setting

This study involved African refugee men engaged in sex
work in Italy. A total of 150 participants completed the
quantitative survey, and 35 participants took part in the
qualitative component of the study. Eligibility criteria
included: (1) being from sub-Saharan Africa; (2) currently
residing in Italy; (3) being at least 18 years old; (4) speak-
ing and understanding English or Italian fluently; (5) hav-
ing been assigned male sex at birth (including cisgender
men and transgender women); and (6) having engaged in
sex work within the past six months.

The quantitative sample size was not determined
through a formal power calculation, as the study was
designed as formative mixed-methods research aimed at
exploring willingness to use HIVST and identifying con-
text-specific facilitators and barriers. Instead, the sample
size was pragmatically determined based on the reach of
the community partner, feasibility considerations, and
the study team’s assessment of adequacy for generating
stable descriptive estimates and multivariable associa-
tions. Similar community-based studies among hidden
or hard-to-reach key populations have used comparable
sample sizes [53].

The study was conducted in collaboration with Cir-
colo Pink (Pink Refugees), a community-based human
services organization with established access to African
refugee and migrant sexual minority communities. Data
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collection took place in safe and accessible community
spaces within Circolo Pink’s offices in Verona and at a sis-
ter organization in Turin, Northern Italy.

Researcher positionality and reflexivity

This study was conducted by a multidisciplinary research
team with expertise in HIV prevention, migration health,
and community-engaged research with sexual and gen-
der minority populations. Prior to data collection, the
Principal Investigator (PI) and first author, conducted
formative work with Pink Refugees, including in-person
engagement in Italy, collaborative study planning, and
training of peer researchers and research staff involved
in qualitative and quantitative data collection. Through
this process, the PI established working relationships
with Circolo Pink staff and gained familiarity with the
local context and community dynamics. The PI was pres-
ent during focus group discussions in a supportive and
observational role, providing methodological support
to trained facilitators while not leading discussions or
directing participant responses.

The research team remained attentive to how existing
relationships, community trust, and researchers’ profes-
sional commitments to HIV prevention could shape data
generation and interpretation. To address reflexivity,
interviewers followed a semi-structured guide, empha-
sized voluntary participation, and actively encouraged
participants to express diverse perspectives, including
critical or negative views of HIVST. During analysis,
reflexivity was incorporated through team-based discus-
sions in which analysts critically examined assumptions
and interpretations. Discrepancies were resolved through
consensus, and preliminary themes were reviewed with
Circolo Pink staff to ensure cultural and contextual
resonance.

Data collection procedures

Process

Data were collected by a field team comprising two
trained bilingual peer researchers (African refugee men
engaged in sex work) and one anthropologist affiliated
with Circolo Pink. Prior to data collection, the Principal
Investigator conducted a week-long intensive training
at Circolo Pink’s Verona office covering research ethics,
confidentiality, trauma-informed interviewing, manage-
ment of sensitive disclosures, and referral procedures.

In the qualitative phase, we conducted 20 semi-struc-
tured in-depth interviews (10 in Verona and 10 in Turin)
and two focus group discussions (one per site, 7-8 par-
ticipants per group (total n=15) between September
and October 2023 with African refugee men engaged in
sex work. The two qualitative methods served comple-
mentary but distinct purposes. The in-depth interviews
were used to explore individual experiences, perceptions,
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and decision-making processes related to HIV testing
and HIVST, including sensitive topics such as stigma,
healthcare encounters, migration-related stressors, and
emotional responses to testing. Interviews lasted approx-
imately 45-60 min, allowing participants to discuss
personal experiences in a private setting. Thematic satu-
ration was reached by the seventh and eighth interviews;
additional interviews were conducted to confirm the sta-
bility of emerging patterns.

The focus group discussions were conducted to exam-
ine shared norms, collective understandings, and group-
level dynamics surrounding HIV testing and HIVST
within peer networks. FGDs enabled participants to
reflect on common challenges, community narratives,
and areas of agreement or divergence in attitudes toward
HIV testing, which may not emerge in individual inter-
views alone. Each FGD lasted approximately 90—-120 min
and was facilitated by two trained peer researchers using
a semi-structured guide aligned with the interview top-
ics. All interviews and focus groups were conducted face-
to-face in private community spaces at Circolo Pink and
its affiliated locations, audio-recorded with participant
consent, and supplemented by detailed field notes. Inter-
views and FGDs were conducted in English or Italian
based on participant preference, with the bilingual peer
researchers assisting with interpretation when needed.
Participants received a modest token of appreciation
(€30) for their participation in the qualitative phase.

The quantitative phase extended the qualitative find-
ings by translating key themes, housing and food inse-
curity, stigma, substance use, healthcare access, HIV
testing experiences, and migration-related stress, into
measurable variables. The survey was programmed in
REDCap and pre-tested with Circolo Pink staff. Data
collection occurred between November and December
2023 and used a mixed-mode approach. Participants who
were able to attend in person completed the survey with
trained peer researchers using mobile devices at Cir-
colo Pink sites. For participants who could not attend in
person, peer researchers explained the study by phone,
answered questions, and, upon verbal agreement, sent a
secure REDCap survey link via WhatsApp for self-com-
pletion. In all cases, informed consent was obtained prior
to survey initiation. A total of 150 African refugee men
engaged in sex work completed the survey. Participants
received a modest token of appreciation (€20) upon sur-
vey completion. Survey data were collected anonymously
and stored on secure Behavioral Sexual and Global
Health (BSGH) Lab servers.

Interview guide and questionnaire development

The semi-structured qualitative guides were developed
specifically for this study by the BSGH Lab in collabora-
tion with Circolo Pink to ensure contextual relevance for
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African refugee men engaged in sex work in Italy. The
Guides explored economic and social drivers of sex work,
migration and resettlement experiences, interpersonal
and institutional stigma, and access to HIV testing, care,
and other sexual health services. Draft guides were pilot-
tested with two participants, reviewed for cultural sen-
sitivity, and revised collaboratively. An English-language
version of the interview and focus group guides is provided
as Supplementary File 1 and 2.

The quantitative questionnaire mirrored these domains
and included items drawn from validated scales where
available, supplemented with locally developed mea-
sures. Depressive symptoms were assessed using the
Patient Health Questionnaire-9 (PHQ-9), a widely vali-
dated screening tool (items Q096—Q104) [59]. All other
questionnaire items, including sociodemographic char-
acteristics, healthcare access and utilization, immigra-
tion-related barriers, HIV and STI testing history, HIVST
awareness and use, PrEP awareness and uptake, sub-
stance use, sex work characteristics, and intersectional
stigma experiences, were developed ad hoc or adapted
from prior HIV and key population research to reflect
the lived experiences of African refugee men engaged in
sex work in the Italian context. All variables presented in
Table 1 were derived directly from corresponding ques-
tionnaire items, with multi-response items collapsed
into categorical variables as specified in the table. The
questionnaire was administered in English only using
REDCap, a secure mobile data-collection platform. An
English-language version of the quantitative question-
naire is provided as Supplementary File 3.

Sampling

Given the hidden and hard-to-reach nature of Afri-
can refugee men engaged in sex work, participants for
both the qualitative and quantitative components were
recruited using peer-led snowball sampling, comple-
mented by venue-based recruitment at community drop-
ins and meetings hosted by Circolo Pink in Verona and
its sister venue in Turin. Two trained peer researchers,
who were themselves African refugee men engaged in sex
work and long-standing members of Circolo Pink, initi-
ated recruitment as “seeds” by activating trusted social
and sexual networks through WhatsApp, phone calls,
and in-person outreach during community sessions.
Sampling for the qualitative and quantitative components
was partially overlapping but not identical. Participants
recruited for in-depth interviews and focus group dis-
cussions were invited, but not required, to participate
in the subsequent survey. To reduce participant burden
and avoid coercion, survey participation was voluntary
and independent of qualitative participation. As a result,
some individuals contributed data to both components,
while others participated in only one phase of the study.
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For the quantitative component, the survey was admin-
istered in person using mobile devices by trained peer
researchers, rather than being distributed as an open
online survey. Peer researchers provided brief explana-
tions of the study purpose and assisted participants as
needed to ensure comprehension. This approach was
used to maximize participation among individuals with
limited digital access or literacy, while maintaining ano-
nymity. Peer researchers received a modest stipend for
their recruitment and data-collection efforts.

Nature of questions

The primary outcome of this study was willingness to use
HIVST. During the qualitative phase, we explored partic-
ipants’ HIV testing behaviors, prior testing experiences,
and willingness to use HIVST. After participants viewed
a short demonstration video of the OraQuick oral HIV
self-test, they were asked: “Would you be willing to use an
HIV self-testing kit in the future?” Follow-up open-ended
questions probed why participants would or would not
be willing to use HIVST, allowing them to describe their
reasoning in their own words. These discussions elicited
narratives related to privacy, convenience, stigma expe-
riences, emotional preparedness, perceptions of test
accuracy, access to testing services, and occupational
considerations related to sex work. Findings from this
qualitative phase were used to inform the content, word-
ing, and structure of the quantitative survey. Specifi-
cally, recurrent themes identified in the interviews and
focus group discussions, such as convenience and pri-
vacy, stigma in healthcare settings, emotional concerns
about receiving results alone, skepticism toward oral
testing, access to testing services, and healthcare naviga-
tion challenges were translated into measurable survey
items. This process ensured that the quantitative instru-
ment reflected participants’ lived experiences and locally
salient determinants of HIVST willingness rather than
relying solely on externally derived measures.

In the quantitative phase, participants were first pro-
vided with a standardized description of HIVST to
ensure a shared understanding of the technology: “The
oral HIV self-test is a convenient method that allows indi-
viduals to perform the test themselves using oral saliva. It
eliminates the need for laboratory equipment and can be
conducted at home or any preferred location. However, if
the test result is positive, confirmation through additional
testing at a healthcare facility is necessary for appropri-
ate guidance and further steps” Willingness to use HIVST
was then assessed using the question: “Would you be will-
ing to use an HIV self-testing kit in the future?” (Yes/No),
which was coded as a binary outcome (1 =Yes, 0=No).

Independent variables included sociodemographic
characteristics, healthcare access and testing behaviors,
stigma experiences, and sex work-related factors. These
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Variable Description Coding
Primary outcomes
WTU HIVST Willing to use HIVST in the future 1=Yes,0=No

Socio-demographic & structural factors
Age
Gender Identity

Education

Marital Status
Number of Children
Religious Affiliation
Rank of Religiosity
Length of Stay in Italy

Sexual Orientation

Sex role

Employment Beyond Sex Work

Healthcare access & testing behavior
Distance to Healthcare Facility (Km)

Healthcare frequency

Health Insurance status

Immigration challenge in healthcare access
Experienced stigma or discrimination at the hospital
Awareness of testing facilities

Tested for STI

Tested for HIV

HIV test frequency

HIV test result

Awareness of HIVST

Ever used HIVST

Sex work-related factors
Venue for meeting client

Participant's age
Self-identified gender

Highest level of education completed
Current marital status

Number of children

Whether participant belongs to any religion
How religious the participant is

How long participant has been in Italy

Participant’s sexual orientation

Sexual role preference

Any other job apart from sex work

Distance in kilometers

Frequency of accessing healthcare

Covered by health insurance

Encountered difficulties in access healthcare due to immigra-
tion status

Experienced stigma or discrimination at the hospital
Do you know where to go for STI/HIV testing and care?
Ever tested for any STI

Ever tested for HIV

Frequency of HIV testing

Self-reported last HIV test result

Ever heard of HIV self-testing

Used an HIV self-test before

Where participants find clients

0=18-24,1=25+
1=Cisgender Man
2=Transgender woman
3=non-binary
4=0ther (specify)
T=Primary or less
2=Secondary or more
0=Unmarried
1=Married

0=No children
1=0ne or more children
0=No religion
1=Belong to a religion
0=Not religious
1=Religious

0=Avyear or less
1=More than a year
0=Gay

1=Bisexual
2=Heterosexual
3=0ther (specify)
0=Top

1=Bottom

2 =Versatile (Verse)
0=No

1=VYes

0=1-5km

1=6 km or more
0=Never

1 =Have ever
0=No

1=VYes

TR
<z Xz Xz
20 B0 &0

Never tested
Ever tested

Never tested
Ever tested

Once a year or less
More than once a year

Negative
Positive

-0 -—0 -0 -0 -—0 -0 -0 -0 — O
o I

z <z

o 20

]
=
wv

0=0ffline
1=0nline
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Variable Description Coding

No. of client in past 2 month (Men) Number of male clients in the past 2 months O=Less than 20
1=20 or more

No. of client in past 2 month (Women) Number of female clients in the past 2 months O0=Lessthan 10
1=10 or more

Vaginal sex Engaged in vaginal sex 0=No
1=Yes

Condom use for vaginal sex Consistency of condom use for vaginal sex 0=Sometimes/Never
1=Always

Anal sex Engaged in anal sex 0=No
1=VYes

Condom use for anal sex Consistency of condom use for anal sex 0=Sometimes/Never
1=Always

Lubricant use for anal sex Consistency of lubricant use for anal sex 0=Sometimes/Never
1=Always

Transactional condomless sex Engaged in unprotected transactional sex 0=No
1=VYes

domains were selected based on their prominence in the
qualitative findings and prior empirical literature on HIV
testing and HIVST among migrants, people engaged in
sex work, and gay men and other men who have sex with
men [45, 46, 53, 60]. Variables were operationalized using
categorical or binary indicators, as detailed in Table 1.
While not all qualitative nuances could be fully captured
in closed-ended survey items, this approach allowed for
systematic examination of key themes identified quali-
tatively while preserving contextual depth through inte-
grated interpretation of both data strands.

To balance analytic feasibility with interpretabil-
ity given the modest sample size, several continuous or
multi-category variables were operationalized using the-
oretically informed categorical groupings. Age was cat-
egorized as 18-24 and>25 years to distinguish younger
participants at earlier stages of sex work and migration
trajectories from older participants with potentially
greater cumulative exposure to healthcare systems and
HIV prevention messaging. Length of stay in Italy was
categorized as<1 year versus>1 year to reflect early ver-
sus more established phases of settlement, a distinction
commonly used in migrant health research. Although
sensitivity analyses using continuous specifications
yielded comparable results, residual loss of information
due to categorization cannot be fully excluded. For venue
of client solicitation, participants were asked to report
their primary venue for meeting clients, which was sub-
sequently categorized as online or offline.

Data analysis

Qualitative data were analyzed prior to quantitative anal-
ysis, consistent with the sequential exploratory mixed-
methods design. All audio-recorded IDIs and FGDs, were
transcribed verbatim, de-identified, and analyzed in Eng-
lish. Interviews conducted in Italian were translated into

English by the bilingual research assistants affiliated with
Circolo Pink, with spot-checks conducted by the anthro-
pologist to ensure accuracy. We employed an interpretive
summative content analysis approach, which empha-
sized the identification and synthesis of salient issues and
recurring ideas across participant narratives, while pre-
serving contextual meaning rather than relying on word
frequency counts [61].

Analysis proceeded through a multi-step, team-
based process. First, each transcript was independently
reviewed by at least two analysts, who identified key
ideas, salient factors, and recurring patterns related to
HIV testing experiences and willingness to use HIVST.
Second, analysts compared their summaries during con-
sensus meetings, where discrepancies were discussed
and resolved through deliberation. Third, the Princi-
pal Investigator and first author reviewed all reconciled
summaries and conducted a cross-synthesis, identifying
higher-order themes that consistently emerged across
analysts and organizing them into a structured analytic
matrix. To ensure interpretive accuracy, the lead analyst
revisited transcripts to extract illustrative quotations and
verify that themes were grounded in participants’ narra-
tives. As an additional validation step, emergent themes
were reviewed with Circolo Pink staff to confirm cul-
tural and contextual resonance. This multi-step process
emphasized triangulation, team-based validation, and
transparency, thereby enhancing analytic rigor without
reducing qualitative data to purely quantitative counts.
The Health Belief Model was used as an interpretive
framework during the later stages of analysis, mapping
inductively identified themes onto relevant constructs
such as perceived benefits, perceived barriers, cues to
action, and self-efficacy. Qualitative findings are pre-
sented thematically in the Results section, with themes
organized according to their relative salience across
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interviews and focus group discussions while preserving
contextual interpretation. The reporting of qualitative
findings followed the Consolidated Criteria for Reporting
Qualitative Research (COREQ). As indicated earlier, par-
ticipation in the qualitative and quantitative components
was not mutually exclusive; however, data from each
component were analyzed independently.

Quantitative analyses were restricted to participants
who self-reported not living with HIV or who were
unaware of their HIV status (n=115). There were no
missing data for the primary outcome, as key survey
items were programmed as mandatory in REDCap. Par-
ticipants who self-reported living with HIV (n=35) were
excluded, as HIV self-testing is intended for individuals
who do not already know their HIV status. Descriptive
statistics were used to summarize participant character-
istics, with categorical variables reported as frequencies
and percentages and continuous variables summarized
using means and standard deviations or medians and
interquartile ranges, as appropriate. Willingness to use
HIVST was dichotomized as willing versus not willing.
Bivariate associations between willingness and indepen-
dent variables were assessed using chi-square tests. Vari-
ables associated with willingness at p < 0.05 were included
in multivariable logistic regression models to identify
factors independently associated with willingness to use
HIVST. Multicollinearity among independent variables
was assessed using variance inflation factors (VIFs). All
VIF values were below commonly accepted thresholds
(VIF<5), indicating no evidence of problematic multi-
collinearity. Model fit was further evaluated using the
Hosmer—Lemeshow goodness-of-fit test (x*(8)=7.21,
p=0.231). Given adequate model fit and absence of sepa-
ration, standard logistic regression was retained. Quan-
titative analyses were conducted using Stata version 18,
and qualitative data management and analysis were sup-
ported using Dedoose version 10.

Ethical approval

Ethical approval for this study was granted by the National
Ethics Committee for Clinical Trials under the Italian
Ministry of Health (AOO-ISS—04/07/2023—0031228).
As part of the approval process, the Principal Investigator
presented the study during a dedicated session with the
ethics committee and received guidance on participant
protection, including procedures for obtaining informed
consent and ensuring anonymity when working with vul-
nerable populations.

Written informed consent was obtained from all partic-
ipants prior to in-depth interviews and focus group dis-
cussions. For the quantitative survey, informed consent
was obtained electronically. All participants, whether
completing the survey in person or remotely, reviewed
an electronic information sheet embedded at the start of
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the REDCap survey describing the study purpose, proce-
dures, risks, benefits, confidentiality protections, and vol-
untary nature of participation. Consent was indicated by
proceeding to complete the survey.

No personal identifiers were collected, and survey
responses were stored anonymously. Participants were
informed that they could decline or withdraw at any time
without consequences and that non-participation would
not affect access to services provided by the partner
organization.

Results
Sociodemographic characteristics of respondents
Between September and October 2023, 35 African refu-
gee men engaged in sex work participated in the qualita-
tive phase of the study, comprising 20 in-depth interviews
and two focus group discussions (n=15). Participants
in the IDIs had an average age of 28 years, while those
in the FGDs had an average age of 32 years. Qualitative
participants were primarily from Nigeria (48.6%; n=17),
followed by Cameroon (22.9%; n=8) and Cote d’Ivoire
(17.1%; n=6). Smaller proportions were from Ghana,
Benin, Kenya, and The Gambia (each 2.9%; n=1).
Subsequently, 150 African refugee men engaged in sex
work completed the quantitative survey between Novem-
ber and December 2023. Some participants who took
part in the qualitative phase also completed the survey,
although participation in the two components was not
universal. Quantitative analyses were restricted to par-
ticipants who self-reported being HIV-negative or of
unknown HIV status (analytic sample: n=115). Among
this analytic sample, the mean age was 33 years (SD =3.9),
and the mean age at which participants commenced sex
work was 21 years (SD=4.2). The majority identified as
cisgender men (96.7%), while 3.3% identified as trans-
gender women or non-binary. More than half were single
(57.3%), while 35.3% reported being married to women.
Educational attainment varied, with 60.0% having com-
pleted senior high school or vocational training, 36.0%
having tertiary education, and 4.0% reporting no formal
education. Most participants held refugee status (92.3%),
and 57.3% originated from Nigeria.

Willingness to use HIVST among African refugee
men engaged in sex work

Qualitative findings on willingness to use HIVST

Across the qualitative sample, willingness to use HIVST
was common. Thirteen of the 20 participants inter-
viewed in IDIs explicitly stated that they would be will-
ing to use HIVST in the future, and participants in both
FGDs expressed broad support for HIVST, often framing
it as a desirable and practical testing option. Participants
highlighted several factors shaping willingness, includ-
ing convenience, privacy, occupational safety, perceived
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effectiveness, and a sense of empowerment over their

health.

Convenience and accessibility

One of the most frequently cited reasons for willingness
to use HIVST was its convenience, as it would allow par-
ticipants to test at any time and in any location of their
choice. Many participants emphasized that the ability
to conduct an HIV test independently, without visiting
a hospital or clinic, made HIVST particularly appealing.
Participants in FGDs frequently highlighted the time-
saving nature of HIVST and how it fit into their daily rou-
tines: “It’s fast, and you can do it anytime” (FGD1-P04).
Others contrasted this convenience with facility-based
testing, noting cost trade-offs: “It saves transportation
costs, but hospital tests are free” (FGD2-P03). Some par-
ticipants also framed convenience in relation to sex work,
describing HIVST as a tool that could be used immedi-
ately before sexual encounters: “For some situations, like
if you're a sex worker and a client asks for unprotected
sex, you can use the test to check. It’s good for business and
provides privacy” (FGD1-P03).

Many participantsdjk in IDIs echoed similar senti-
ments, particularly regarding the speed and simplic-
ity of the test: “Hmm, I think that is a good development
for people who don't have time to go to the hospital, and
it can be done at any time. And also, you can do it even
before sex with anyone” (IDI-P04). Others emphasized
how quickly results could be obtained: “It’s very simple
and it’s done within less than 30 min, so the urge can wait
for 30 min and you run this test and you confirm what you
have to do” (IDI-P09). For some, this immediacy gener-
ated enthusiasm and anticipation: ‘T wish I could have
one right now to test myself and see my results” (IDI-P12).

Privacy and confidentiality
The ability to test privately emerged as a key facilitator
of willingness for many participants. Several participants
described hospital-based testing as stressful due to fear
of being seen, judged, or exposed, which discouraged
routine testing. HIVST, by contrast, was viewed as a dis-
creet and stigma-free alternative. They described how
testing at home increased confidence and comfort: 7
think it’s easy to use and gives you confidence to run the
test at home.” (FGD2-P01). Others emphasized the value
of seeing results alone: “Yes, because I will test myself and
see my result again alone myself without meeting strange
faces every day” (IDI-P07). Some participants linked pri-
vate testing to broader prevention benefits: “And in our
home so we can have this, and this will help to reduce the
rate of HIV? (IDI-P11).

Participants in FGDs also reflected on negative experi-
ences with hospital visits, reinforcing the appeal of pri-
vacy: “I like that it can be done in private; sometimes
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going to the hospital is stressful, and people might see
you there” (FGD2-P02).

Occupational relevance and safety

Participants in both IDIs and FGDs recognized HIVST
as a valuable tool for managing their health and ensur-
ing safety within the context of sex work. Several empha-
sized the importance of frequent testing due to mobility,
multiple clients, and occupational exposure. One partici-
pant described HIVST as essential for routine self-care:
“As a sex worker who travels a lot, I need the kit to be safe
for myself and my clients. Every three months, I check
myself to know whether to continue or take care of myself.”
(FGD2-P07). Others highlighted its potential use during
client interactions: “And we can even use it to test on our
clients” (IDI-P03).

Some participants framed HIVST as a necessary tool
for anyone engaged in sex work. One IDI participant
stated: “This can be owned by every sex worker that is
going around... every sex worker that really wants to do
sex working and is interested in a life like this traffic cli-
ent, should have this sex working kit.” (IDI-P15). Similarly,
an FGD participant emphasized unpredictability in client
encounters: “It’s useful for those of us who meet different
clients. You don’t know who has what” (FGD1-P06).

Perceived effectiveness and ease of use

After viewing the HIVST demonstration video, partici-
pants across both FGDs and IDIs expressed confidence
in the test’s usability. Many noted that the procedure
appeared simple and manageable. Participants in
FGDs commented on the straightforward nature of
the test: “From what you are saying now, it doesn’t take
much time and isn’t complicated” (FGD2-P01). Others
appreciated the autonomy it offered: “I like that you
don’t need to go to the hospital to do it. You can just do
it and know your status” (FGD1-P05).

Many IDI participants echoed this enthusiasm, describ-
ing HIVST as modern and user-friendly: “It’s very mod-
ernized... And in our home so we can have this, and this
will help to reduce the rate of HIV? (IDI-P06). Another
participant expressed strong approval of the testing expe-
rience itself: “I'm so happy about the team, the commu-
nication, the project, and the HIV test itself. It's so easy to
use, and I love that” (IDI-P18).

Empowerment and control over health

A sense of personal responsibility and empowerment
was also central to willingness to use HIVST. Many
participants described HIVST as a way to take control
of their health and make informed decisions. Several
participants framed testing as an essential act of self-
care: “It’s important to know your status so you can
take action” (FGD1-P08). Others emphasized urgency
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and importance: “I really need it; it’s very, very impor-
tant” (IDI-P02). Curiosity and openness to innovation
also shaped willingness for many: “I'm willing to try it.
I've never seen this type of test before, and I'm curious.”
(FGD2-P03). For some, access alone was enough to
prompt testing: “If I have the opportunity to test myself,
I will” (FGDI1-P02).

Some Participants with diverse sexual networks under-
scored frequent testing as a necessity rather than a
choice: “I work with both men and women, so I can’t say
I don’t need it” (IDI-P10). Others expressed overall sat-
isfaction with the concept of HIVST: “I'm really happy
about it. It’s very good, and I love it” (IDI-P19).

Quantitative findings on willingness to use HIVST
Consistent with these qualitative insights, 44.4%
(n=51) of survey respondents reported being willing
to use an HIVST kit in the future (Table 2) The most
common reasons included convenience and privacy
(n =24, 47.1%), avoidance of stigma and discrimination
at healthcare facilities (n =12, 23.5%), concern about
potential HIV exposure (n=6, 11.8%), and ease of use
(n=8,15.7%).

Qualitative findings on barriers to HIVST

Qualitative data identified multiple and often overlap-
ping barriers to HIVST uptake among African refugee
men engaged in sex work. Many participants raised
more than one concern, reflecting how emotional,
social, and structural factors intersect to shape reluc-
tance toward HIVST. Key barriers included fear of test
results, concerns about test accuracy, stigma associ-
ated with possession of HIVST Kkits, cost, and limited
knowledge about self-testing.

Fear of the test result and emotional distress

Fear of receiving an HIV-positive result emerged as one of
the most frequently discussed barriers, particularly con-
cerns about testing alone without immediate emotional or
professional support. Several participants described anxiety
about how they might cope with a positive result outside
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a healthcare setting, often contrasting home testing with
hospital-based care. Participants in FGDs emphasized the
emotional support available in clinical settings and the per-
ceived risks of testing alone: “My concern is that in the hospi-
tal, if you test positive, they support you. At home, you might
harm yourself if you're alone” (FGD1-P07). Others expressed
fear in more direct terms: “T'm scared of the result” (FGD2-
P04). Some participants also raised concerns about extreme
emotional reactions among peers: “Some people are afraid
of doing the test because if they find out they are positive, they
might commiit suicide” (FGD1-P01).

Similar fears were echoed in IDIs, where participants
reflected on their own emotional vulnerability. One par-
ticipant explained uncertainty about coping alone: “If I do
this test alone and I see a bad result, I don’t know how I will
react. 1 might break down” (IDI-P08). Another participant
described the anxiety associated with waiting for results:
“What will come to your mind while waiting for the result?”
followed by “Td have doubts about whether it’s positive or
negative” (FGD2-P03). For some participants, avoiding test-
ing altogether was described as a way to avoid emotional
distress: “If I don’t check, I wont have to worry about it”
(IDI-P14).

Concerns about accuracy and need for confirmation

Concerns about the reliability of oral HIVST were raised
by many participants across both IDIs and FGDs. Some
participants frequently compared HIVST to blood-based
testing, expressing skepticism about whether oral tests
could provide accurate results. A few participants in
FGDs questioned the scientific basis of saliva testing: 7
see it as a good innovation, but I'm still not clear. I think
I'll do more research on how it functions. We've always
known that tests require blood samples, so I'm a bit con-
fused” (FGD1-P02). Another participant echoed this
uncertainty: “It’s strange to get a result from a test with
just saliva” (FGD2-P05). Some participants emphasized
uncertainty about next steps following a positive result:
“In the hospital, if you test positive, they will tell you what
to do. But if I do this test at home and see a positive result,
I might not know what steps to take” (FGD1-P07).

Table 2 Willingness to Use HIVST among African refugee men engaged in sex work

Variable(n=115)

Frequency (n)* Percentage (%)

Would you be willing to use an HIV self-testing kit in the future?
Yes
No

What are the reasons you would consider using an HIV self-testing kit in the future?

It's convenient and private

Worried about potential HIV exposure

I want to avoid stigma and discrimination at hospitals/clinics
It's easy to use

| can't easily go to the hospital

51 44.4
64 55.6
24 471
6 11.8
12 235
8 15.7
8 15.7

"All frequencies and percentages presented in Tables 2 are based on the quantitative survey sample (n=115)
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Several IDI participants expressed fears of false results
and their emotional consequences. One participant
stated: “What if the test says I am positive and it’s not
true? That will destroy me emotionally” (IDI-P05). Oth-
ers emphasized the need for confirmation testing: “I think
the person should try the test again. If they still aren’t
clear, they can go to the hospital to check their viral load.”
(EGD2-P02).

Stigma and fear of being seen with an HIVST kit

Despite the private nature of HIVST, some participants
expressed concern that merely possessing a self-test kit
could expose them to stigma, particularly in shared living
environments. Participants described fear of assumptions
and gossip if others saw the kit.

Participants in FGDs raised concerns about being
questioned by family or peers: “What if you take the test
kit home and your friends or parents see it? What would
you say to them?” (FGD1-P07). Others emphasized antic-
ipated judgment: “Sincerely, if anyone sees it with me, they
might think I have HIV? (FGD2-P06). Participants also
noted the persistence of rumors regardless of explana-
tion: “People will spread rumors regardless of what you
tell them” (FGD1-P05).

An IDI participant shared a similar concern rooted in
community perceptions: “If someone sees you with a self-
test, they assume you must have been exposed to HIV.
They won'’t believe you're just checking” (IDI-P11). These
fears were often linked to prior experiences of stigma and
discrimination. One participant recalled family reactions
in their country of origin: “In Africa, if someone tests posi-
tive, their family avoids them. They put food at their door
instead of handing it to them directly” (FGD2-P08). Oth-
ers cited breaches of confidentiality in healthcare settings
as reinforcing mistrust: “Even in hospitals, doctors some-
times shout results in crowded places. It's not professional”
(EGD1-P07).

Cost as a potential barrier
Cost was another commonly discussed barrier, particu-
larly among participants experiencing economic insecu-
rity. While some participants were willing to pay modest
amounts, many emphasized that HIVST should be free
or heavily subsidized for migrants and refugees.
Participants in FGDs framed HIV testing as a pub-
lic responsibility: “The story of HIV is public knowledge.
They should make it accessible. In Africa, many people
don’t want to spend money on health issues” (FGD1-P04).
Others emphasized financial hardship in the Italian con-
text: “Here in Italy, they should make it affordable for
immigrants who might not have jobs” (FGD2 — P06). Sev-
eral IDI participants directly compared HIVST costs to
free hospital testing: “It should be free. If I have to pay, I
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might just go to the hospital instead since it’s free there”
(IDI-P16).

Suggested price points varied among those open to pay-
ing. Some participants mentioned specific amounts: “For
me, 10 euros” (FGD1-PO1) and “Five euros.” (FGD2-P02).
Others rejected payment altogether: “I wouldn’t want to
pay for it” (FGD1-P06). One participant questioned the
added value of paid HIVST relative to free facility testing:
“Yes, it saves transportation costs, but hospital tests are
free. Why should I pay for this?” (FGD2-P04).

Insufficient knowledge and misinformation

Limited knowledge about HIVST procedures and inter-
pretation of results was also raised as a barrier. Several
participants expressed concern that inadequate educa-
tion could lead to misuse or confusion, particularly fol-
lowing a positive result.

One IDI participant emphasized the need for train-
ing: “I think you have to train people on how to use this
test. Not everyone knows what to do if the result is posi-
tive” (IDI-PO1). Participants in FGDs also highlighted the
lack of outreach and support services in Italy compared
to their countries of origin: “In Africa, I belonged to an
association that provided support to people with dis-
eases. They gave out condoms and gels. But here in Italy, I
haven'’t seen such services” (FGD1-P04).

Some participants described broader mistrust and mis-
information surrounding HIV testing. One FGD partici-
pant noted: “Some people don’t test because they believe
that knowing their status will change their life in a bad
way.” (FGD2-P07). An IDI participant highlighted denial
and disbelief as barriers: “There are people who don’t
believe HIV is real. They say, ‘If I can’t see it, then I don’t
have it” (IDI-P13).

Quantitative findings on barriers to HIVST uptake

These qualitative concerns were reflected in the sur-
vey findings. The most commonly reported barriers to
HIVST included difficulty obtaining self-testing kits
(32.2%), concerns about test accuracy (30.0%), fear of
receiving a positive result without immediate support
(20.9%), and lack of knowledge about HIVST (10.4%)
(Table 3). A smaller proportion of respondents (7.0%)
reported preferring hospital-based HIV testing. Despite
these concerns, 20.0% of participants indicated that noth-
ing would prevent them from using an HIVST kit.

Factors associated with willingness to use HIVST
Bivariate analysis of factors associated with willingness

to use HIVST among African refugee men engaged in sex
work

Table 4 presents bivariate associations between sociode-
mographic characteristics, healthcare access and test-
ing behaviors, sex work-related factors, and willingness
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Table 3 Barriers to HIVST uptake
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Variable (n=115)

Frequency (n)* Percentage (%)

What might stop you from using an HIV self-testing kit?
Nothing stops me
Worries about how accurate self-testing is
Not easily getting a self-testing kit
Afraid of getting a positive result without support
I don't know enough about self-testing
| Prefer testing at the hospital

23 20.0
31 300
37 322
24 209
12 104
8 7.0

"All frequencies and percentages presented in Tables 3 are based on the quantitative survey sample (n=115)

to use HIVST. Willingness to use HIVST differed sig-
nificantly by religious affiliation (x*(1)=8.19, p<0.001).
Significant associations were also observed for several
healthcare-related factors, including distance to a health-
care facility (x*(1)=1.99, p=0.014), healthcare utiliza-
tion (x*(1)=2.60, p=0.018), health insurance coverage
(x*(1)=2.83, p<0.001), and immigration-related chal-
lenges in accessing healthcare (x*(1) = 3.88, p = 0.049).

Testing-related factors were significantly associated
with willingness to use HIVST, including knowledge of
where to access HIV/STI testing services (x*(1)=3.15,
p<0.001), ever testing for STIs (x*(1)=4.87, p<0.001),
HIV testing frequency (x*(1) =3.87, p =0.007), awareness
of HIVST (x*(1) =2.84, p < 0.001), and prior use of HIVST
(x*(1)=3.93, p<0.001).

Among sex work-related characteristics, willingness
to use HIVST was significantly associated with the num-
ber of male clients in the past two months (x*(1) =3.67,
p=0.001) and engagement in transactional condomless
sex (x*(1) = 1.74, p=0.016).

Multivariable logistic regression analysis of factors
influencing willingness to use HIVST

Table 5 presents the results of unadjusted and adjusted
logistic regression analyses examining factors associated
with willingness to use HIV self-testing (HIVST) among
African refugee men engaged in sex work in Italy.

In unadjusted analyses, willingness to use HIVST was
significantly associated with religious affiliation, health
insurance coverage, immigration-related challenges in
healthcare access, knowledge of where to access HIV/STI
testing services, prior STI testing, more frequent HIV
testing, awareness of HIVST, prior use of HIVST, num-
ber of male clients in the past two months, and engage-
ment in transactional condomless sex. Greater distance
to healthcare facilities (=6 km) was also associated with
willingness to use HIVST in unadjusted models.

After adjustment for all variables included in the
model, several factors remained independently associ-
ated with willingness to use HIVST. Participants who
reported belonging to a religion had significantly higher
odds of willingness to use HIVST compared with those
reporting no religious affiliation (aOR=5.27, 95% CI:

3.77-15.83, p=0.004). Having health insurance cover-
age was also associated with higher odds of willingness
(aOR=4.56, 95% CI: 2.78-9.92, p=0.049). Participants
who experienced immigration-related challenges in
accessing healthcare had nearly twice the odds of will-
ingness to use HIVST compared with those who did not
report such challenges (aOR=1.93, 95% CI: 1.22-4.25,
p=0.025).

Testing-related factors remained important predictors
in the adjusted model. Participants who reported test-
ing for HIV more than once per year were more likely to
express willingness to use HIVST than those who tested
once per year or less (aOR=2.27, 95% CI: 1.98-5.21,
p=0.040). Similarly, participants who were aware of
HIVST had higher odds of willingness compared with
those who had never heard of HIVST (aOR =3.24, 95%
CIL: 1.36-6.29, p=0.030). Prior use of HIVST was also
associated with greater willingness, with users being
more likely to report future willingness than non-users
(aOR=2.12, 95% CI: 1.80-8.21, p = 0.030).

Overall, the multivariable analysis shows that Afri-
can refugee men engaged in sex work who are more
connected to HIV testing services, more familiar with
HIVST, and more integrated into healthcare systems
are more likely to be willing to use HIVST. These find-
ings suggest that willingness is shaped less by indi-
vidual demographics alone and more by prior testing
experience, access to care, and broader social and struc-
tural contexts.

Qualitative contextualization of multivariable findings
Qualitative narratives provided contextual insight into
several factors that remained independently associated
with willingness to use HIVST in the adjusted model.
Participants who reported frequent HIV testing com-
monly described testing as a routine and proactive health
practice, framing HIVST as a convenient extension of
existing health-seeking behaviors rather than a novel or
disruptive intervention. Similarly, prior awareness and
experience with HIVST were associated with narra-
tives emphasizing ease of use, confidence, and a sense of
autonomy in testing decisions.
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Table 4 Chi-square analysis of factors associated with willingness to use HIVST among African refugee men engaged in sex work

Variable WTU to use HIVST (n=115)
Yes (n=51, 44.4%) No(n= 64, 55.6%) P-value

Age 0.796
Young Adult (18 -24) 8(57.1) 6(42.9)
Adult (25+) 43(42.6) 58(57.4)

Education 0.156
Primary or less 32 (40.0) 48 (60.0)
Secondary or more 19 (54.3) 16 (45.7)

Gender Identity 0370
Cisgender Men 51(44.7) 63 (55.3)
Transgender women 0(0.0) 1(100.0)

Marital Status 0.843
Unmarried 32(45.1) 39 (54.9)
Married 19 (43.2) 25 (56.8)

Number of Children 0.251
None 27 (50.0) 27 (50.0)
>1 child 24(393) 37(60.7)

Religious Affiliation <0.001*
No religion 1 (5.0) 19 (95.0)
Belong to a religion 50 (52.6) 45 (47.4)

Rank of Religiosity 0.205

Not religious 4(28.6) 10 (71.4)
Religious 47 (46.5) 54 (53.5)

Length of Stay in Italy 0.780
<1 year 18 (46.2) 21(53.8)
>1 year 33(434) 43 (56.6)

Sexual Orientation 0.107
Gay 32(395) 49 (60.5)
Bisexual 19(55.9) 15 (44.1)

What role do you play during sex? 0.107
Top 32(39.5) 49 (60.5)
Bottom 19 (55.9) 15 (44.1)

Any other job apart from sex work 0.650
Yes 13 (48.2) 14 (51.8)
No 38(43.2) 50 (56.8)

Healthcare access & testing behavior factors

Distance to Healthcare Facility 0.014*
1 -5km 34 (54.8) 28 (45.1)
>6 km 17 (32.1) 36 (67.9)

Healthcare frequency 0.018*
Never 7(25.0) 21(75.0)
Ever 44 (50.6) 43 (49.4)

Health Insurance status <0.001*
Yes 35(64.8) 19(35.2)
No 16 (26.2) 45 (73.8)

Immigration challenge in healthcare access 0.049*
Yes 26 (55.3) 21 (44.7)
No 25 (36.8) 43 (63.2)

Hospital stigma/discrimination 0.05*
Yes 22 (564) 17 (43.6)
No 29(38.2) 47 (61.8)

Knows where to test for HIV/STls <0.001*
Yes 35 (64.8) 19(35.2)

No 16(26.2) 45 (73.8)
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Table 4 (continued)
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Variable WTU to use HIVST (n =115)
Yes (n=51, 44.4%) No(n= 64, 55.6%) P-value

Tested for STls <0.001*

Never 8(18.60) 35 (81.40)

Ever 43(59.72) 29 (40.28)

Tested for HIV 0.201
Never 26 (51.0) 25 (49.0)
Ever 25(39.1) 39 (60.9)

HIV test frequency (n=61) 0.007*
<Once/year 12 (34.3) 23 (65.7)
>Once/year 18 (69.2) 8(30.8)

Awareness of HIVST <0.001*
Yes 32 (64.0) 18 (36.0)
No 19(29.2) 46 (70.8)

Ever used HIVST (n=50) <0.001*
Yes 25(92.6) 2(7.4)
No 7(304) 16(69.6)

Sex work related factors

Venue for meeting clients 0.253
Offline 49 (45.8) 58(54.2)
Online 2(25.0) 6 (75.0)

No. of client in past 2month (Men) 0.001*
<20 37 (587 26 (41.3)
20 or more 14 (26.9) 38(73.1)

No. of client in past 2month (Women) (n=41) 0.520
Less than 10 20 (52.6) 18 (47.4)
10 or more 1(33.3) 2 (66.7)

Vaginal sex 0.270
Yes 30 (40.5) 44 (59.5)
No 21(51.2) 20 (48.8)

Condom use for vaginal sex (n=74) 0.550
Sometimes/Never 22 (40.7) 32 (59.3)
Always 10 (50.0) 10 (50.0)

Anal sex 0.968
Yes 40 (44.4) 50 (55.6)
No 11 (44.0) 14 (56.0)

Condom use for anal sex 0.328
Sometimes/Never 26 (40.0) 39 (60.0)
Always 14 (60.9) 9(39.1)

Lubricant use for anal sex 0.136
Yes 33(429) 44 (57.1)
No 7(53.8) 6 (46.2)

Transactional condomless sex 0.016*
No 20 (32.8) 41 (67.2)
Yes 31(57.4) 23 (42.6)

* Statistically significant at the 5% level (p < 0.05)

Participants who reported immigration-related chal-
lenges in accessing healthcare frequently articulated
preferences for testing approaches that minimized inter-
action with formal health systems and reduced perceived
institutional scrutiny. In these accounts, HIVST was
viewed as a means of maintaining privacy and control
in contexts where healthcare encounters were perceived

as stressful, exclusionary, or bureaucratically complex.
These narratives help explain why individuals facing
structural barriers within conventional healthcare set-
tings may find HIVST particularly acceptable.

Although religious affiliation emerged as a significant
predictor of willingness to use HIVST in the quantita-
tive analysis, religious beliefs and practices were not
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Table 5 Crude and adjusted multivariable logistic regression analysis of factors influencing willingness to use HIVST

WTU HIVST Unadjusted Model Adjusted Model
cOR (95% ClI) P-value aOR (95% Cl) P-value

Religious Affiliation

No religion Ref Ref Ref Ref

Belong to a religion 7.11(2.71-11.12) 0.028* 527 (3.77-15.83) 0.004*
Distance to Healthcare Facility (Km)

1-5km Ref Ref

6 km or more 1.39(1.11-4.83) <0.01* 1.21(0.89-6.30) 030
Healthcare frequency

Never Ref Ref Ref Ref

Have ever 3.07 (1.18-7.96) 0.02* 1.08 (0.99-3.78) 0.252
Health Insurance status

No Ref Ref Ref Ref

Yes 518(2.33-11.51) <0.01* 4.56 (2.78-9.92) 0.049*
Immigration challenge in healthcare access

No Ref Ref Ref Ref

Yes 2.13(1.00-4.54) 0.05*% 1.93 (1.22-4.25) 0.025*%
Hospital stigma or discrimination

No Ref Ref Ref Ref

Yes 1.68 (0.89-3.20) 0.01* 1.23(0.92-3.68) 0.08
Knows where to test for HIV/STIs

No Ref Ref Ref Ref

Yes 5.37(2.99-8.17) <0.01* 4.83(0.71-32.75) 0.106
Tested for STI

Never tested Ref Ref Ref Ref

Ever tested 349 (2.53-10.97) <0.01* 2.02 (0.65-6.36) 0.113
HIV test frequency

Less than once a year Ref Ref Ref Ref

More than once a year 4.5 (1.85-7.95) 0.03* 2.27 (1.98-5.21) 0.04*
Awareness of HIVST

No Ref Ref Ref Ref

Yes 4.30(1.95-945) <0.01* 3.24(1.36-6.29) 0.03*
Ever used HIVST

No Ref Ref Ref Ref

Yes 3.71(226-9.13) <0.01* 2.12(1.80-8.21) 0.03*
No. of client in past 2 month (Men)

Less than 20 Ref Ref Ref Ref

20 or more 3.27 (1.24—5.92) 0.027* 1.83(0.97-4.77) 0.06
Transactional condomless sex

No Ref Ref Ref Ref

Yes 2.76 (1.29-5.90) 0.01* 1.44 (0.87-5.77) 0351
cOR Crude odds ratio, aOR Adjusted odds ratio, 95% Cl 95% Confidence interval
* Statistically significant at the 5% level (p < 0.05)
systematically explored during qualitative interviews. Discussion

Nonetheless, some narratives referenced broader themes
of personal responsibility, moral accountability, and the
importance of knowing one’s health status, which may
reflect underlying value-based or social frameworks asso-
ciated with religious affiliation rather than explicit doctri-
nal influences.

To our knowledge, this is the first study to assess will-
ingness to use HIVST among African refugee men
engaged in sex work in Italy, a population facing height-
ened vulnerability to HIV [7, 8]. Using a mixed-methods
approach, we identified a complex interaction of indi-
vidual perceptions, healthcare access constraints, and
broader structural conditions shaping attitudes toward
HIVST. Guided by the Health Belief Model (HBM),
we examined how perceived benefits, barriers, cues to
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action, and self-efficacy influenced willingness to self-test
[55]. Overall willingness was moderate and with conve-
nience, privacy, and stigma avoidance being the most
highlighted reasons for willingness, while concerns about
test accuracy, emotional readiness, and access to kits
emerged as key barriers. Healthcare access, religious affil-
iation, prior HIV/STI testing behaviors, and sex work—
related characteristics also shaped willingness.

Our study found that 44.4% of participants were will-
ing to use HIV self-testing, indicating a moderate level
of acceptance alongside notable hesitation among the
majority. This level of willingness is consistent with find-
ings from some prior studies [62], remains lower than
estimates reported among key populations in the United
States (68%) [63],Thailand (99.3%) [64], Peru (95%) [65],
Cambodia (100%) [66], Benin (100%) [67], Nigeria [68],
and Botswana [46]. Nevertheless, this finding demon-
strates that a substantial proportion of African refugee
men engaged in sex work in Italy may be receptive to
HIV self-testing as an alternative HIV testing modality.
The moderate willingness to HIVST in our study may,
in part, be explained by the low levels of awareness and
limited education about HIVST among our target popu-
lation. Previous studies have shown that settings, where
educational campaigns have been implemented, show
much higher willingness to use HIIVST because users are
more familiar with its procedures and potential advan-
tages (e.g., confidentiality and convenience) [69].

Constructs of the Health Belief Model such as per-
ceived benefits (e.g., convenience and privacy), perceived
barriers (e.g., fear of results, concerns about accuracy,
and access constraints), cues to action (e.g., prior HIV/
STI testing and awareness of HIVST), and self-efficacy
(confidence in testing independently) were consistently
reflected in both the quantitative and qualitative find-
ings, while perceived severity and perceived susceptibility
were less prominently articulated as explicit motivators
for willingness to use HIVST. This supports the relevance
of the HBM for understanding proximal decision-making
around HIVST willingness.

From the perceived benefits perspective, HIVST
was seen as an opportunity to test in a manner that is
both discreet and private, thus avoiding the stigma and
unwanted scrutiny often associated with conventional,
facility-based HIV testing [51, 52, 55]. Our quantitative
data indicated that nearly half of those willing to use
HIVST cited convenience and privacy as their primary
motivation. Perceived susceptibility to HIV infection
itself was less frequently articulated as an explicit assess-
ment of biomedical risk, but emerged implicitly through
occupational safety considerations related to sex work,
including concerns about frequent client turnover and
uncertainty around clients’ HIV status [51, 52, 55]. In
other settings, similar motivations have been reported;
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participants often choose self-testing because it allows
them to manage their health on their own terms, without
the perceived barriers of judgment or exposure at health
facilities [42, 46, 70].

In this study, HIV testing behaviors strongly influenced
willingness to use HIVST. Participants who had tested for
HIV more than once annually were more likely to express
willingness to use HIVST, as were those already aware
of HIVST or with prior experience using it. These find-
ings reflect the HBM’s concept of “cues to action,” where
previous behaviors and exposure reduce uncertainty and
foster positive attitudes toward health innovations [51,
52, 55]. Similar associations have been reported in South-
east Asia and sub-Saharan Africa, where HIVST aware-
ness and prior use were among the strongest predictors
of future uptake [53, 54, 71]. This suggests that expanding
awareness and providing opportunities to try HIVST may
increase demand, especially among those with testing
experience.

Several perceived barriers significantly discouraged
willingness to use HIVST among participants. More than
half of respondents expressed unwillingness to self-test,
citing concerns related to test accuracy, emotional pre-
paredness for a positive result, and limited access to kits.
These findings align with prior studies that identify psy-
chological and logistical barriers as major deterrents to
HIVST uptake [60]. Skepticism toward saliva-based tests
mirrors findings from other settings where blood-based
testing is viewed as more reliable [72, 73]. Fear of emo-
tional distress, particularly the anxiety of dealing with
a positive result alone, was another central barrier. This
highlights low self-efficacy, a key HBM element, where
individuals doubt their capacity to cope with testing out-
comes without immediate psychosocial support [51, 52,
55]. Similar concerns have been documented in studies
with other key populations, where the absence of pre-and
post-test counseling diminished confidence in managing
HIV test results [68]. This highlights the importance of
integrating HIVST with supportive services, such as hot-
lines or linkage-to-care platforms.

Structural barriers also played a critical role. Partici-
pants who reported immigration-related challenges in
accessing healthcare were more likely to express will-
ingness to use HIVST, suggesting that HIVST may be
perceived as a practical alternative for individuals who
experience exclusion or discomfort within formal health
systems. This aligns with literature showing that migrants
and key populations who face stigma, discrimination, or
fears related to legal status may prefer self-directed test-
ing approaches that reduce institutional interaction [27].
Similarly, participants with health insurance coverage
were more likely to express willingness to use HIV self-
testing, indicating greater engagement with and confi-
dence in the healthcare system. This pattern is consistent
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with studies showing that health insurance coverage
is associated with improved health-seeking behaviors,
greater trust in health services, and increased uptake of
preventive health innovations [74].

Religious affiliation emerged as the strongest predic-
tor of willingness to use HIVST in the adjusted model.
This association likely reflects the broader social and
psychosocial roles of religion in migrant contexts, where
faith-based communities can provide social support,
moral framing, and coping resources amid displace-
ment and stigma [75, 76]. While religious environments
are not uniformly supportive of sexual minority health,
affiliation may enhance self-efficacy and openness to
preventive behaviors through mechanisms consistent
with the HBM’s cues to action and perceived benefits
[75, 76]. However, religious beliefs were not systemati-
cally explored in qualitative interviews, and this finding
should be interpreted cautiously as indicative of broader
social context rather than doctrinal endorsement of HIV
testing.

Cost also emerged as an important consideration.
Although some participants were willing to pay modest
amounts for HIVST kits, many emphasized the need for
free or heavily subsidized access, particularly given eco-
nomic vulnerability among migrants and refugees. Simi-
lar cost sensitivity has been documented across multiple
settings, where willingness to use HIVST declines sharply
when users are required to pay [53, 71]. These findings
underscore the importance of affordability in HIVST
implementation strategies, especially in contexts where
free facility-based testing is already available.

Our findings highlight limitations of the HBM in set-
tings characterized by strong structural constraints.
While the model effectively captured individual-level
perceptions and motivations, immigration status, health-
care exclusion, and stigma exerted influence indirectly
by shaping perceived barriers, benefits, and self-efficacy
rather than functioning as independent determinants.
Moreover, perceived severity and susceptibility were less
prominent motivators than pragmatic considerations
related to privacy, autonomy, and healthcare access.
Together, these findings suggest that the HBM may
incompletely account for HIV self-testing decision-mak-
ing in this context and underscore the value of integrating
structural and social perspectives when examining HIV
prevention behaviors among marginalized populations.

Perhaps one of the most critical implications of our
findings is the persistent gap in HIV testing engagement
among African refugee men engaged in sex work, despite
moderate willingness to use HIVST. Notably, 44% of par-
ticipants included in the quantitative analysis reported
never having tested for HIV, underscoring the extent to
which structural, social, and psychological barriers con-
tinue to impede initial engagement with HIV testing

Page 17 of 21

services. This finding highlights the need for education
and support structures that address the barriers identi-
fied in this study, particularly challenges related to facil-
ity-based testing and concerns about testing alone. While
participants did not explicitly articulate a preference for
community-based delivery models, the barriers reported,
such as fear of stigma in formal healthcare settings, lim-
ited access to trusted information, and anxiety about cop-
ing with test results without support, suggest gaps that
could be effectively addressed through community-based
education and support services. Evidence from other
settings indicates that community-based approaches
(CBAs) can provide culturally appropriate education,
build trust, and deliver HIV prevention services in ways
that resonate with marginalized populations [69, 77-79].
In contexts where migrants and sex workers often expe-
rience exclusion from mainstream healthcare, CBAs,
particularly those involving peer educators and trusted
organizations, may help mitigate identified barriers by
supporting first-time testers, offering HIVST education,
optional psychosocial support, and facilitated linkage to
care [69, 77-79]. As such, strengthening partnerships
with migrant-led and community-based organizations
represents a key programmatic strategy, informed by the
study findings and broader literature, to support effective
and equitable HIVST implementation among African
refugee men engaged in sex work in Italy.

Limitations

Our study has several limitations that should be consid-
ered when interpreting the findings. First, recruitment
through Circolo Pink and peer-led snowball sampling
may have introduced selection bias, as participants con-
nected to community organizations or social networks
may differ systematically from more isolated African
refugee men engaged in sex work, particularly with
respect to healthcare access, HIV knowledge, and test-
ing behaviors. As a result, the findings may overestimate
engagement with HIV services relative to those who are
less connected to support structures. Second, the quan-
titative component was based on a relatively small ana-
lytic sample (n=115), which limited statistical power and
constrained the complexity of multivariable modeling.
To reduce model overfitting, several variables were cat-
egorized rather than modeled as continuous measures
(e.g., age and length of stay in Italy). Although sensitiv-
ity analyses treating these variables as continuous yielded
substantively similar results, residual loss of informa-
tion and reduced precision cannot be ruled out. Relat-
edly, some adjusted estimates were accompanied by wide
confidence intervals, reflecting limited sample size and
variability within subgroups. Third, all quantitative mea-
sures relied on self-reported data, including HIV testing
history, HIVST awareness, and willingness to self-test.
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These responses may be subject to recall bias or social
desirability bias, particularly given the sensitive nature
of HIV, sex work, and migration status. While confiden-
tiality was emphasized and data collection occurred in
trusted community settings, misclassification remains
possible. In addition, willingness to use HIVST reflects
stated intention rather than actual uptake and may not
translate directly into future behavior.

Fourth, although the mixed-methods sequential
exploratory design allowed qualitative findings to inform
survey development and interpretation, the qualita-
tive component did not systematically probe all vari-
ables that emerged as significant in the multivariable
analysis, most notably religious affiliation. As such,
qualitative data could contextualize some, but not all,
quantitative associations, limiting deeper interpretation
of certain predictors. Fifth, participation in the quali-
tative and quantitative components was not mutually
exclusive, but analyses were conducted independently
for each component. Due to privacy protections and the
absence of identifiable linkage variables, we were unable
to examine within-person convergence or divergence
across qualitative and quantitative responses, nor could
we assess changes over time. The cross-sectional design
further limits causal inference and precludes assessment
of temporal relationships between healthcare access,
prior testing behaviors, and willingness to use HIVST.
Finally, the study was conducted in two cities in northern
Italy (Verona and Turin), where healthcare infrastruc-
ture, community organization presence, and migration
dynamics may differ from other regions. Findings may
therefore not be fully generalizable to African refugee
men engaged in sex work living in southern Italy or in
settings with more restrictive healthcare access or weaker
community-based support.

Despite these limitations, this study represents one of
the first empirical examinations of HIVST willingness
among African refugee men engaged in sex work in Italy.
By integrating quantitative associations with in-depth
qualitative narratives, we provide critical, contextu-
ally grounded insights to inform future research, policy,
and HIV prevention programming for this underserved
population.

Conclusion

This study shows that willingness to use HIVST among
African refugee men engaged in sex work in Italy is
shaped by a combination of individual perceptions,
healthcare access, and structural conditions. Conve-
nience, privacy, and stigma avoidance facilitated interest
in HIVST, while concerns about test accuracy, emotional
distress when testing alone, limited access to kits, and
migration-related barriers constrained willingness.
Importantly, a substantial proportion of participants
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had never tested for HIV, highlighting persistent gaps
in access to existing testing services. Healthcare access,
prior HIV testing experiences, religious affiliation, and
awareness and prior use of HIVST were independently
associated with greater willingness to self-test. Inter-
preted through the Health Belief Model, these findings
suggest that willingness to use HIVST is driven less by
perceived biomedical risk and more by practical consid-
erations related to stigma, autonomy, and navigation of
healthcare systems. Overall, the findings underscore the
need for targeted, community-based HIV testing strate-
gies that address both individual concerns and structural
barriers. Peer-led education, psychosocial support for
self-testing, and free or subsidized HIVST distribution,
particularly through trusted migrant- and sex worker—
led organizations, may help increase testing uptake and
reduce the proportion of African refugee men engaged in
sex work who remain untested in Italy.
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