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Abstract

Background: Doxycycline post-exposure prophylaxis (Doxy-PEP) has emerged
as a promising strategy for preventing selected bacterial sexually transmitted
infections (STls). Nevertheless, concerns remain regarding unsupervised access
and inappropriate antibiotic use, particularly in populations disproportionately
affected by STis. In Italy, evidence on real-life Doxy-PEP use and antibiotic self-
medication for STI management is still limited.

Methods: We conducted a nationwide cross-sectional survey among LGBTQIA+
individuals in Italy to estimate the prevalence of Doxy-PEP use and antibiotic
self-medication involving antibiotics other than doxycycline, and to identify
associated determinants. Data were collected through an anonymous, online
questionnaire disseminated via community-based channels.

Results: Among 211 respondents, 21.3% reported Doxy-PEP use, while 11.1%
antibiotic self-medication for STI management. Doxy-PEP use was associated
with HIV PrEP use (OR = 6.10; 95% Cl: 1.09-34.24) and at least one STI diagnosis
in the previous 12 months (OR = 6.33; 95% Cl: 1.72-23.41), whereas it was
inversely associated with antibiotic seif-medication (OR = 0.04; 95% CI: 0.00-
0.56). Antibiotic self-medication was associated with a history of prior STIs (OR
= 4.82; 95% CI: 1.27-18.37) and younger age (OR = 0.93 for year; 95% CI: 0.86-
0.99). A non-negligible prcportion of Doxy-PEP users obtained doxycycline
through informal or non-prescribed channels.

Conclusions: Two distinct patterns of antibiotic exposure coexist within the
Italian LGBTQIA+ community: structured Doxy-PEP use embedded in prevention
pathways and unsupervised antibiotic self-medication. Integrated strategies are
needed to support appropriate Doxy-PEP implementation, reinforce antimicrobial
stewardship, and reduce barriers to equitable sexual health care.

Keywords
Doxycycline post-exposure prophylaxis; sexually transmitted infections;
antimicrobial stewardship; LGBTQIA+ health; sexual health; Italy



Introduction

Understanding the real-life patterns of antibiotic use is a priority in the control of
sexually transmitted infections (STIs) [1]. In clinical practice, inappropriate
antibiotic use may lead to suboptimal outcomes, delayed etiologic diagnosis, and
increased risk of complications or onward transmission [2,3]. From a public
health standpoint, improper antibiotic use contributes to the spread of
antimicrobial resistance, undermines surveillance systems based on diagnosed
cases, and challenges the effectiveness of population-level prevention strategies
[4]. Accurate knowledge of how, when, and why antibiotics are used—whether
prescribed, shared, or self-administered—is therefore essential to inform
evidence-based guidelines, optimize antimicrobial stewardship, and ensure that
novel prevention approaches, such as doxycycline post-exposure prophylaxis
(Doxy-PEP), are implemented safely and effectively [5,6].

Recently, Doxy-PEP has emerged as an effective structuraed prevention strategy
for selected bacterial STls: syphilis, chlamydia, and to some extent, gonorrhea.
Randomized clinical trials have demonstrated a substantial reduction in the
incidence of these infections among key populations, particularly men who have
sex with men (MSM) and transagender women (TGW) [7,8]. Although these
findings have positioned Doxy-PEP as a promising addition to the STI prevention
toolbox, its expanding use outside clinical settings raises important concerns
[9,10]. In particular, even in the absence of formal national guidelines,
appropriate use of Doxy-PEP should be grounded in a clear clinical indication,
medical supervision, adherence to recommended dosing regimens, and
integration within comprehensive STl prevention and care pathways.
Conversely, unsupervised access and inappropriate use may lead to suboptimal
clinical outcomes and potentially accelerate the emergence of tetracycline-
resistant bacterial strains [11].

Emerging evidence from high-income countries indicates that a non-negligible
proportion of individuals using Doxy-PEP obtain the medication through informal
or non-prescribed channels, often in the absence of medical counselling,
especially within the LGBTQIA+ community, which remains disproportionately
affected by STIs and has historically experienced barriers to equitable access to
sexual health services [11,12].



Closely intertwined is the broader phenomenon of antibiotic self-medication—
defined as the consumption of antimicrobial agents without medical supervision
or a valid prescription—, for both the prevention and treatment of suspected STls
[13,14]. In the context of STls, this behavior is often driven by stigma, fear of
disclosure, perceived barriers to accessing sexual health services, and
misconceptions regarding the benefits of early or prophylactic antibiotic use. As
a result, individuals may initiate antibiotic therapy in the absence of a confirmed
diagnosis or standardized treatment protocols, with potential consequences for
individual clinical outcomes, STI transmission dynamics, and the emergence of
antimicrobial resistance [13].

To date, studies examining the prevalence of Doxy-PEP use have largely been
conducted in localized clinical settings [15,16], and no study has systematically
evaluated antibiotic self-medication for STI management within the Italian
LGBTQIA+ community. Generating robust evidence on these practices is
essential to inform targeted public health interventions, strengthen antimicrobial
stewardship, and support policy decisions regarding the appropriate integration
of Doxy-PEP into prevention strategies. This study was designed to disentangle
these two practices—which are frequently conflated in public debate but differ
substantially in rationale, implementation, and clinical implications—by
estimating the prevalence of Doxy-PEP use and antibiotic self-medication and
identifying the sociodemographic and behavioral determinants associated with

these practices amcng LGBTQIA+ individuals in Italy.

Methods

Study Design and Population
We conducted a nationwide, cross-sectional observational study in Italy to
estimate the prevalence of Doxy-PEP use and antibiotic self-medication for STI
management, and to identify factors associated with these practices within the
LGBTQIA+ community. Antibiotic self-medication for STI management was
defined, in line with the questionnaire wording, as the use of antibiotics other
than doxycycline without medical prescription. This operational definition was
adopted to distinguish this practice from Doxy-PEP use, which was assessed
separately. The study was implemented through online questionnaire
coordinated by the Center for Public Health Research (CESP) of the University of



Milano-Bicocca, in collaboration with Arcigay APS, a national LGBTQIA+
association with experience in sexual health research and STI prevention among
the LGBTQIA+ community.

The survey was disseminated online during from July to November 2025 through
Arcigay’s official Instagram channels via posts and stories. No paid
advertisements or additional promotional activities were conducted. Participant
recruitment was conducted exclusively via online outreach. Eligible participants
were individuals aged 18 years or older who self-identified as members of the
LGBTQIA+ community, had internet access, and provided consent to participate.
No personal identifiers were collected, and participation was voluntary and
without financial or other compensation. Ethical approval was obtained from the
Ethics Committee of the University of Milan-Bicocca (protocol no. 955/2025), and
data were analyzed anonymously. The study is reported in accordance with the
CHERRIES (Checklist for Reporting Results of Internet E-Surveys) guidelines [17].
A completed checklist is provided in the Supplementary Material.

Research instrument

Data were collected using a structured, self-administered open online
questionnaire specifically developed for this study (Appendix A, Supplementary
Material). It was implemented using the Qualtrics platform, which allowed for
adaptive questioning through conditional logic based on participants’ responses.
The questionnaire comprised four main sections. The first section assessed
socio-demographic characteristics and lifestyle factors, including age, sex
assigned at birth, gender identity, sexual orientation, educational level,
geographic area of residence, and level of urbanization. The second section
focused on sexual behavior, collecting information on sexual satisfaction,
number of sexual partners, condom use, and substance use during sexual
activity. The third section addressed general and sexual health history, including
perceived health status, concern about acquiring STls, HIV testing history and
status, use of HIV pre-exposure prophylaxis (PrEP) and PEP, prior access to STI
services, and history of diagnosed STIs. The fourth section investigated
knowledge, prescription, and use of Doxy-PEP, including sources of information,
patterns of use, adherence to recommended regimens, and modalities of drug
procurement. It also assessed participants’ willingness to use Doxy-PEP in the

future if prescribed by a healthcare professional. In addition, this section



included items on antibiotic self-medication for STI management (antibiotics
other than doxycycline), exploring frequency, motivations, barriers to healthcare
access, and sources of non-prescribed antibiotics. Where applicable,
questionnaire items included “Prefer not to answer”, “Do not know/Do not
remember”, and/or “Other” response options, the latter allowing respondents to
provide free-text responses. The questionnaire was developed through an
iterative, multidisciplinary process involving public health researchers,
sociologists, psychologists, and representatives of the national LGBTQIA+
association Arcigay APS, ensuring both scientific rigor and contextual relevance.
Where appropriate, items were adapted from previously published instruments
to enhance content validity [12,18-23]. Prior to dissemination, the questionnaire
underwent pilot testing involving members of the research team. Minor revisions
were made accordingly. The final questionnaire was administered once during
the study period and had not been previously used or published. Measures were
implemented to minimize duplicate responses (i.e., manual screening of the
dataset). The dataset was also screened for completeness and incomplete
entries (>50% missing responses) were excluded from the final analysis.
Statistical Analysis

The minimum sample size was calculated using the Lemeshow formula for
single-proportion estimation in cross-sectional studies [24], assuming an
expected prevalence of 13% based on the literature [20], a 95% confidence level
(95%Cl; a = 0.05), and a margin of error of 5%. Under these assumptions, a
minimum of 174 participants was required. Categorical variables were
descripted as frequencies and percentages, while continuous variables were
described using means and standard deviations (SD) or medians and
interquartile ranges (IQR), as appropriate. For inferential analyses, a two-stage
model-building strategy was applied [25,26]. First, univariable analyses were
conducted to assess associations between each independent variable and the
outcomes of interest—namely, Doxy-PEP use and antibiotic self-medication for
STl management (antibiotics other than doxycycline)—using the Mann-Whitney
U test, chi-square (¥2) test, and Fisher’s exact test, as appropriate. Subsequently,
variables with a p-value <0.25 in univariable analyses were considered eligible
for inclusion in multivariable logistic regression models. Multivariable model

construction followed a stepwise approach, retaining variables with a p-value



<0.25 in the final models to avoid excluding potentially relevant predictors in an
exploratory study with a limited sample size. Multicollinearity was assessed
using variance inflation factors (VIF), and no evidence of significant collinearity
was observed. In both models, age, sex at birth, sexual orientation, and the
alternate outcome variable were included a priori as fixed covariates. Candidate
variables for multivariable modeling included sociodemographic, behavioral, and
health-related factors. Specifically, these comprised age (continuous); sex
assigned at birth (female, male); gender identity (cisgender vs transgender or
gender-diverse); sexual orientation (homosexual, bisexual/bi+/pansexual,
heterosexual, asexual/greysexual, other); educational level (master’s degree or
higher vs. bachelor's degree or lower); geographic area of residence (North,
Center, South/lslands); and level of urbanization (rural/peripheral, suburban,
metropolitan). Behavioral variables included sexual life satisfaction (10-point
Likert-type scale); number of sexual partners in the past six months (none, from
1 to 5, from 6 to 10, over 10); condom use during sexual intercourse in the past
six months (never/rarely, always/almost aiways); and substance use during
sexual activity in the past 12 months (no vs. at least once). Health-related
variables comprised perceived health status (positive vs. negative); concern
about acquiring an STI (10-point Likert-type scale); HIV status at the last test
(negative, positive, never tested); current use of HIV PrEP (yes vs. no); prior use
of HIV PEP (never vs. at least once); prior access to an STI clinic (never vs. at
least once); history of previous STIs (none vs. at least one confirmed lifetime
diagnosis); STI diaghoses in the past 12 months (none vs. at least one). Results
were reported as adjusted odds ratios (ORs) with corresponding 95%Cls.
Statistical significance was set at a two-sided p-value <0.05. All analyses were
performed using Stata 19.5 [27].

Results

Participant Characteristics
A total of 211 participants were included in the analysis. Population
characteristics are presented in Table 1 and Table S1. The median age was 37
years (IQR: 32-44), and most of them were assigned male sex at birth (82.0%).
Most respondents identified as cisgender (89.1%), 6.6% as transgender, whereas

3.3% reported a different gender identity. Sexual orientation was predominantly



reported as homosexual (gay or lesbian) (75.8%), followed by bisexual, bi+, or
pansexual orientation (16.1%). Participants were geographically distributed
across ltaly, with the majority residing in Northern Italy (67.3%). In terms of
urbanization, nearly half of the sample lived in metropolitan settings (47.9%).

Behavioral and health-related characteristics
Behavioral and health-related characteristics of the study population are
presented in Table S2. Overall, participants reported a favorable perceived
health status, with the vast majority rating their health as good (57.5%) or very
good (28.0%). Sexual life satisfaction was relatively high, with a median score of
7 (IQR: 5-8) on a 10-point Likert-type scale.
The median number of sexual partners in the past six months was 5 (IQR: 1-10),
with half of participants reporting having between 1 and 5 partners during this
period. Substance use during sexual activity in the past 12 months was reported
by nearly one quarter of participants, with most indicating occasional or
infrequent use. Concern about acquiring a STl was rnoderate to high, with a
median score of 7/10 (IQR: 5-9).
Almost one in ten participants who responded to this item (9.3%) were living
with HIV (PLWH) for a mean duration of 12.3 years (SD = 7.0), while 10.9% had
never been tested for HIV. Among the remaining 154 participants, 45.8%
indicated current use of HIV PreP. Overall, 71.4% of respondents had at least one
previous access to STi services, and more than half (55.2%) had received at least
one STI diagnosis over their lifetime. The median number of STl diagnoses in the
past 12 months was 3 (IQR: 3-4). Regarding the distribution of STIs preventable
by Doxy-PEP, more than three quarters of respondents (77.4%) had experienced
at least one diagnosis over their lifetime, with gonorrhea having affected more
than half of the study population. Additionally, 17.0% (n = 18) had contracted all
three infections, while 23.6% had experienced at least two (12 chlamydia and
gonorrhea, 1 chlamydia and syphilis, and 12 gonorrhea and syphilis).

Doxy-PEP use, access patterns, and willingness to use
Details on Doxy-PEP use, access patterns, and willingness to use are reported in
Table 2; Figure 1 illustrates individual-level patterns among participants
reporting Doxy-PEP use, stratified by physician prescription status. Overall,
approximately 33.0% of participants were unaware of Doxy-PEP, including five
PLWH. Twenty-seven (21.3%) respondents, including two PLWH, reported having



ever used Doxy-PEP, with most indicating fewer than three intake episodes in
the previous 12 months. In 14 out of 27 (51.9%) users, Doxy-PEP followed a
physician’s prescription. Sources of doxycycline included pharmacies without a
medical prescription (18.5%), but also healthcare-sector acquaintances, sexual
partners, and online purchases, indicating mixed access pathways. Among
participants who had never used Doxy-PEP, willingness to use it in the future if
prescribed by a physician was high, including three PLWH. Half of respondents
reported that they would be willing to use Doxy-PEP, and a further 24.2%
indicated that they would do so, while uncertainty was reported by nearly
another quarter of participants and unwillingness by only a small minority.

In univariable analyses, Doxy-PEP use was significantly associated (p <0.05) with
an increasing number of sexual partners in the past six months, current use of
HIV PrEP, and a history of at least one previous STI, both over the lifetime and in
the past 12 months. In multivariable logistic regression analysis (Table 3, Model
1), participants with higher education level (OR = 5.21; 95% ClI: 1.23-22.12),
those with a history of at least one STI diagnosis in the previous 12 months (OR
= 6.33; 95% Cl: 1.72-23.41), and who reported current use of HIV PrEP (OR =
6.10; 95% CI: 1.09-34.24) showed significantly higher odds of Doxy-PEP use.
Participants reporting a negative perceived health status were significantly less
likely to use Doxy-PEP {OR = 0.06; 95% CIl: 0.00-0.85). Similarly, participants
reporting ever having self-medicated with antibiotics other than doxycycline had
substantially lower odds of Doxy-PEP use (OR = 0.04; 95% CI: 0.00-0.56).

Antibiotic self-medication for STI management involving antibiotics other
than doxycycline

Overall, 11.1% of respondents, including two PLWH, reported antibiotic self-
medication, most limited to one to four episodes. The main reasons were
symptoms suggestive of an STl (47.6%), partner notification of an STI (33.3%),
preventive use after unprotected intercourse (23.8%), and reassurance after
sexual activity (14.3%). Non-prescribed antibiotics were obtained through
multiple channels: the most common sources were leftover medications from
previous prescriptions (57.1) and pharmacies without a prescription (28.6%).
Patterns of antibiotic self-medication are summarized in Table 2. This practice,
in univariable analyses, was significantly associated (p <0.05) with the

increasing number of sexual partners in the past six months, a lifetime history



of STI diagnosis, and a history of at least one STI preventable by doxycycline.
Results from the multivariable logistic regression model (Table 3, Model 2) found
that increasing age was independently associated with lower odds of antibiotic
self-medication, with a 7% reduction in odds per additional year of age (OR =
0.93; 95% CI: 0.86-0.99). Participants with a previous STI diagnosis had more
than fourfold higher odds of reporting self-medication compared with those
without such history (OR = 4.82; 95% Cl: 1.27-18.37).

Discussion

Principal findings
In this survey among LGBTQIA+ individuals in Italy, we provide novel evidence
on the real-life use of Doxy-PEP, and on the prevalence and determinants of
antibiotic self-medication for STI prevention and management. Our findings
highlight a complex and heterogeneous landscape, characterized by emerging
uptake of Doxy-PEP, high willingness to use it if medically prescribed, and a non-
negligible prevalence of unsupervised antibiotic use.
A key contribution of this study is the explicit separation between Doxy-PEP use
as a preventive intervention and antibiotic self-medication as an inappropriate
practice. While both involve antibiotic exposure, they reflect fundamentally
different behaviors, levels of medical oversight, and implications for patient care
and antimicrobial stewardship. Our analytical approach intentionally treated
these phenomena as distinct outcomes, allowing their determinants to be
characterized separately and avoiding the misattribution of risks associated with
self-medication to Doxy-PEP itself.
Of note, the fact that nearly one in two participants in our sample reported
current HIV PrEP use provides insight into the underlying characteristics of the
study population, suggesting a subgroup more engaged in sexual health
prevention pathways and likely at higher risk of STl exposure. In this context,
PrEP use can be interpreted as a proxy indicator of increased sexual health
awareness and risk profile, which is particularly relevant for the study of Doxy-
PEP use and antibiotic-related behaviors.

Doxy-PEP use: comparison with existing evidence and interpretation of

multivariable results



The proportion of participants reporting prior use of Doxy-PEP in our study is
broadly consistent with estimates from recent surveys conducted in other high-
income settings, particularly among MSM and TGW in Europe and Italy. Previous
studies have reported Doxy-PEP use ranging from approximately 10% to 30%,
often concentrated among individuals with higher sexual risk profiles and prior
engagement with HIV prevention services [15,16,23,28]. Our findings align with
this literature and confirm that Doxy-PEP uptake in Italy is no longer a marginal
phenomenon, despite the absence of formal national guidance at the time of
data collection.

The multivariable analysis provides important insights into the profile of
individuals most likely to use Doxy-PEP. Current HIV PrEP use emerged as a
strong independent predictor, reinforcing the notion that Doxy-PEP uptake
occurs predominantly within established prevention pathways and among
individuals engaged in sexual health care [15,16]. The strong association with a
recent STl diagnosis suggests that Doxy-PEP is perceived and used as a
secondary prevention tool by individuals with high-risk sexual behaviors,
consistent with eligibility criteria adopted in randomized trials and international
guidelines [7,8,29].

Educational level also played a significant role. Participants with lower
educational attainment haa substantially lower odds of Doxy-PEP use compared
with those with postgraduate education, suggesting potential inequalities in
access to information, health literacy, or navigation of prevention services. This
gradient mirrors patterns observed for other preventive interventions and
highlights the risk that Doxy-PEP implementation could inadvertently widen
existing disparities if not accompanied by targeted outreach and counseling,
particularly given that lower educational attainment has been associated with a
higher risk of STls [30-32].

Notably, antibiotic self-medication was inversely associated with Doxy-PEP use.
This finding suggests that Doxy-PEP users and individuals who self-medicate
antibiotics may represent two partially distinct behavioral profiles: the former
more integrated into formal healthcare pathways, the latter relying on informal
strategies outside medical supervision. This distinction is relevant for both
clinical management and public health planning. Nonetheless, a non-negligible

proportion of participants reported obtaining doxycycline through informal or



non-prescribed channels, raising important concerns regarding inappropriate
use, lack of medical oversight, and potential implications for antimicrobial
resistance and optimal STI management. Although the concept of “appropriate
use” of Doxy-PEP is increasingly invoked, it often remains implicitly defined.
Based on our findings, an operational, ex-post definition can be proposed,
whereby appropriate use is characterized by medical prescription, adherence to
the recommended regimen, integration within STI prevention and care services,
and absence of concurrent antibiotic self-medication. This data-driven
framework helps distinguish guideline-consistent Doxy-PEP use from broader
patterns of inappropriate antibiotic exposure.

Willingness to use Doxy-PEP: implications for future implementation
Among participants who had never used Doxy-PEP, willingness to use it in the
future if prescribed by a physician was high, with nearly three quarters
expressing a positive or strongly positive attitude. This level of acceptability is
comparable to that reported in international studies conducted among MSM
using HIV PrEP in Asia, Europe, and America, where willingness often exceeds
actual uptake [28,33-35].
The discrepancy between high willingness and relatively limited current use
likely reflects structural rather than individual barriers, including lack of clear
clinical guidance, limited awareness among healthcare professionals, and
uncertainty regarding prescribing responsibilities [36,37]. This finding suggests
that a substantial proportion of high-risk individuals could be rapidly reached
through structured, physician-led Doxy-PEP programs, provided that clear
eligibility criteria, monitoring protocols, and antimicrobial stewardship
safeguards are established [36].

Antibiotic self-medication: magnitude, risks, and clinical implications
A particularly concerning finding of this study is the proportion of participants
reporting antibiotic self-medication for STI prevention or treatment. Although the
absolute number of self-medicating individuals is limited by sample size, the
observed prevalence appears in line compared with expectations derived from
the existing literature, which is based on studies conducted more than a decade
ago [13]. This suggests that antibiotic self-medication may be an
underrecognized and potentially growing phenomenon in contemporary sexual

health contexts.



From the patient perspective, both antibiotic self-medication and obtaining
doxycycline without medical supervision may offer a short-term sense of
reassurance or control but can ultimately undermine care outcomes.
Unsupervised use may result in persistent or recurrent symptoms due to
suboptimal treatment, uncertainty regarding infection status, missed
opportunities for comprehensive STl screening, and lack of appropriate
counseling on partner notification and risk-reduction strategies [38-40]. Over
time, these experiences may erode trust in healthcare pathways and increase
anxiety, rather than providing durable protection. Moreover, the implications for
antimicrobial resistance are particularly relevant. Repeated, unregulated
exposure to antibiotics may drive the emergence of antimicrobial resistance
across a broad range of bacterial pathogens, with particular concern for Neisseria
gonorrhoeae, for which resistance trends already pose major clinical challenges
and underscore the need for a cautious and carefully monitored use of Doxy-PEP
[41-44]. These risks are amplified when antibiotics are used for prophylactic or
reassurance purposes in the absence of confirmed infection. It is worth also
noting that antibiotic self-medication clustered among participants relying on
informal strategies outside structured prevention and care models, reinforcing
the need to address this behavior independently from guideline-based Doxy-PEP
implementation.
Public health implications and the role of targeted education

Our findings highlight the urgent need for coordinated interventions addressing
both Doxy-PEP use and antibiotic self-medication. Information and education
campaigns should be designed to reach LGBTQIA+ communities through
multiple channels, including STI clinics, community-based organizations, peer
health initiatives, and digital platforms. Given the widespread use of social media
among the target population, leveraging these channels may be particularly
effective in disseminating accurate, evidence-based messages [45-47].
Educational efforts should focus not only on the potential benefits and limitations
of Doxy-PEP, but also on the risks associated with unsupervised antibiotic use
and the importance of accessing appropriate sexual health services. Importantly,
these interventions should be non-stigmatizing and culturally competent,
addressing the fears of judgment and discrimination that were frequently

reported as barriers to care.



The organization of sexual health services within the Italian National Health
Service also represents a key contextual factor for interpreting these findings.
Although Italy provides universal coverage for STI diagnosis and treatment
through specialized clinics and community-based services, access to HIV PrEP
and other sexual health interventions is typically mediated through specialist
pathways and varies across regions. In addition, HIV PrEP has been reimbursed
within the National Health Service since 2023, and its implementation is still
evolving [48]. In this context, structural and perceived barriers—such as
organizational complexity, limited awareness of available services, and fear of
stigma—may contribute to delayed access to care, particularly in some areas of
the country. These factors may partly explain the persistence of informal
antibiotic use observed in our study, as well as the reliance on non-prescribed
channels for obtaining doxycycline.

Finally, the absence of formal national guidelines on Doxy-PEP use in Italy
represents a critical gap. Developing clear, evidence-based, and context-specific
recommendations should be a public health priority to guide clinical practice,
ensure appropriate use, and reduce informal antibiotic consumption.

Limitations

This study has several limitations. First, the relatively small sample size limits
statistical power and precision of estimates; however, the number of
respondents is comparable to that of similar surveys conducted in hard-to-reach
populations, and reflects the inherent challenges of engaging LGBTQIA+
communities in research on sensitive topics [16:23]. Second, participant
recruitment relied on a single dissemination channel (Instagram), which may
have introduced selection bias and resulted in a sample that is not
representative of the broader LGBTQIA+ population in Italy. Nevertheless,
Instagram is among the most widely used social media platforms in Italy (with
40 million monthly active users as of October 2024), particularly among younger
and middle-aged adults [49], and it is reasonable to assume broad accessibility
within the target population. Moreover, it reflects real-life information pathways
within LGBTQIA+ communities and may therefore enhance the ecological
validity of the findings by capturing behaviors and perceptions as they emerge
within everyday information environments, rather than exclusively within clinical

settings. Third, the cross-sectional design precludes any temporal or causal



inference. It is not possible to determine whether Doxy-PEP use influences
antibiotic self-medication behaviors or vice versa. Similarly, we were unable to
assess whether recent diagnoses of STIs preventable by Doxy-PEP directly
influenced subsequent preventive behaviors, as temporal sequencing could not
be established. Fourth, no sample size calculation specifically tailored for
multivariable modeling was performed. Given the relatively small number of
events in relation to the number of predictors, the possibility of model overfitting
cannot be excluded. Furthermore, antibiotic self-medication was operationally
defined as the use of antibiotics other than doxycycline, in accordance with the
questionnaire structure. As a result, unsupervised doxycycline use—although
partially captured through Doxy-PEP-related questions—was not included in this
outcome, potentially leading to an underestimation of the overall extent of
antibiotic self-medication.

Conclusion

This study provides relevant evidence on Doxy-PEP use, willingness to use, and
antibiotic self-medication for STI managament among the Italian LGBTQIA+
community. Our findings support the potential acceptability of Doxy-PEP within
structured healthcare pathways, while simultaneously raising concerns about
unregulated antibiotic use. Addressing these issues will require integrated
clinical, educational, and public health strategies to maximize preventive
benefits while minimizing unintended consequences for antimicrobial resistance

and sexual health outcomes.



Key points

[

This survey provides the first Italian evidence distinguishing guideline-
consistent Doxy-PEP use from inappropriate antibiotic self-medication for
STI prevention and management within the LGBTQIA+ community.
Doxy-PEP use was strongly associated with engagement in formal sexual
health pathways, including HIV PrEP use and recent STI diagnoses,
supporting its role as a structured secondary prevention strategy.
Antibiotic self-medication emerged as a distinct and unsupervised
practice, more common among younger individuals and those with prior
STls.

High willingness to use Doxy-PEP if medically prescribed highlights a
substantial unmet demand, likely constrained by limited clinical guidance
and access rather than individual reluctance.

Integrated public health strategies are needed to promote appropriate
Doxy-PEP implementation, strengthen antimicrobial stewardship, and

reduce informal antibiotic use outside medical oversight.
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Table 1. Sociodemographic characteristics of the study population overall,

and stratified by Doxy-PEP use and antibiotic self-medication

Total Doxy-PEP Participant
cohort users who
reported
antibiotic
self-
medication
Total 211 27 21
Characteristic N (% N (% row) © | N (% row) ©
column) *
Sex assigned at birth
Female 35 (16.6) 0 (0.0) 1(2.9)
Male 173 (82.0) 27 (15.6) 20 (11.6)
Intersex 0 (0.0) 0 (0.0) 0 (0.0)
Prefer not to answer 3(1.4) 0 (0.0) 0 (0.0)
Age (median and IQR) 37 (32-44) 37 (31-47) 35 (29-43)
Gender identity
Cisgender 188 (89.1) 27 (14.4) 19 (10.1)
Transgender 14 (6.6) 0 (0.0) 2 (14.3)
Gender-diverse (genderfluid, 7 (3.3) 0 (0.0) 0 (0.0)
genderqueer, others) 2 (1.0) 0 (0.0) 0 (0.0)
Prefer not to answer A4
Sexual orientation
Homosexual (gay, lesbian) 160 (75.8) 25 (15.6) 16 (10.0)
Bisexual, bi+, pansexual 34 (16.1) 2 (5.9) 4 (11.8)
Heterosexual 10 (4.7) 0 (0.0) 1(10.0)
Asexual, greysexual 4 (1.9) 0 (0.0) 0 (0.0)
Others 3(1.4) 0 (0.0) 0 (0.0)
Prefer not to answer B 0 (0.0) 0 (0.0) 0 (0.0)
Educational level
Postgraduate education 34 (16.1) 4 (11.8) 4 (11.8)
Master’s degree or equivalent 68 (32.2) 12 (17.6) 5(7.4)
Bachelor’'s degree 45 (21.3) 6 (13.3) 8 (17.8)
Primary or secondary education 64 (30.3) 5 (7.8) 4 (6.3)
Geographic area of residence
Northern Italy 142 (67.3) 14 (9.9) 14 (9.9)
Central Italy 38 (18.0) 7 (18.4) 2 (5.3)
Southern Italy and Islands 31 (14.7) 6 (19.4) 5(16.1)
Level of urbanization
Metropolitan 101 (47.9) 13 (12.9) 11 (10.9)
Suburban 65 (30.8) 9 (13.8) 5(7.7)
Rural/peripheral 45 (21.3) 5(11.1) 5(11.1)

* Percentages may not sum to 100 due to rounding.

~ Percentages calculated using the total number of participants in each category as denominator. Column
percentages are reported in Table S1 (Supplementary material)

Abbreviations: IQR, interquartile range.




Table 2. Doxy-PEP use and antibiotic self-medication

Characteristic N (%)*
Awareness of Doxy-PEP
No 63 (33.0)
Yes, from healthcare professionals (e.g., staff at a healthcare facility or checkpoint) 28 (14.7)
Yes, from friends, acquaintances, or sexual partners 26 (13.6)
Yes, in community-based or associative settings 31 (16.2)
Yes, | am a healthcare professional 12 (6.3)
Yes, from websites or social media 29 (15.2)
Others 2 (1.0)
Physician prescription of Doxy-PEP
No 113 (89.0)
Yes - 14 (11.0)
Ever use of Doxy-PEP
No 100 (78.7)
Yes (adherent) 25 (19.7)
Yes (non-adherent) 2 (1.6)
Source of Doxy-PEP 1
Pharmacy with a medical prescription 14 (51.9)
Pharmacy without a prescription 5 (18.5)
| already had the medication at home (e.qg., leftover from a previous prescription for another 6 (22.2)
condition) 1(3.7)
Medication provided by acquaintances working in the healthcare sector 2(7.4)
Medication obtained from a sexual partner 0 (0.0)
Medication obtained from other acquaintances or family members (non-healthcare) 1(3.7)
Purchased online 1(3.7)
Others
Frequency of Doxy-PEP use (past 12 months)
1 8 (29.6)
2-3 13 (48.1)
4-5 1(3.7)
6-7 3(11.1)
8-9 0 (0.0)
10 or more 2 (7.4)
Willingness to use Doxy-PEP if prescribed
Definitely no 0 (0.0)




1(1.6)

No
Yes 31 (50.0)
Definitely yes 15 (24.2)
Do not know 15 (24.2)
Ever antibiotic self-medication for STIs (antibiotics other than doxycycline)
No 165 (87.3)
Yes 21 (11.1)
Do not remember 3 (1.6)
Frequency of antibiotic self-medication (antibiotics other than doxycycline)
1-4 18 (94.7)
5-9 0 (0.0)
10 or more 1 (5.3)
Reasons for antibiotic self-medication 1
A sexual partner informed me that they had a STI 7 (33.3)
For prevention, after unprotected sexual intercourse with one or more pariners 5(23.8)
Presence of symptoms that made me suspect a STI 10 (47.6)
To feel more reassured after sexual intercourse 3(14.3)
To avoid being diagnosed with a STI 1 (4.8)
Others \ 0 (0.0)
Reasons for not seeking medical care 1
Because | had previously felt discriminated against by a healthcare professional 0 (0.0)
Distance from the nearest healthcare facility / ciinic / hospital 2 (9.5)
| did not consider it necessary 4 (19.0)
| was away from home / traveling 3(14.4)
To act more quickly 15 (71.4)
To avoid feeling judged 7 (33.3)
Others 0 (0.0)
Source of non-prescribed antibiotics 1
Pharmacy with an old prescription 2 (9.5)
Pharmacy without a prescription 6 (28.6)
| already had the medication at home (e.g., leftover from a previous prescription for another | 12 (57.1)
condition) 1(4.8)
Obtained from a sexual partner 1(4.8)
Obtained from other acquaintances or family members (non-healthcare) 2 (9.5)
Provided by acquaintances working in the healthcare sector 0 (0.0)
0 (0.0)

Purchased online
Others




* Percentages may not sum to 100 due to rounding.
1 Interviewees could choose more than one item.
Abbreviations: IQR, interquartile range; Doxy-PEP, doxycycline post-exposure prophylaxis; STI, sexually transmitted infection.



Table 3. Predictors of Doxy-PEP use: multivariable logistic regression analysis

Model 1: Predictors of Doxy-PEP use

Variable * Odds Ratio 95%ClI p-value
Log likelihood = —35.13; 2 = 32.63 (6 df); p-value <
0.0001
Educational level

Bachelor’s degree or lower Ref.

Master’s degree or higher 5.21 1.23-22.12 0.025
Perceived health status

Positive Ref.

Negative 0.06 0.00-0.85 0.037
Condom use during sexual intercourse in the past six
months

Never/rarely Ref.

Always/almost always 0.33 0.07-1.50 0.151
STI diagnoses in the past 12 months

None Ref.

At least one 6.33 1.72-23.41 0.006
Current HIV PrEP use

No Ref.

Yes 6.10 1.09-34.24 0.040

Ever use of antibiotic self-medication for STI
management (antibiotics other than doxycycline)

No Ref.

Yes N 0.04 0.00-0.56 0.016
Model 2. Predictors of antibiotic self-medication involving antibiotics other than
doxycycline
Variable ** Odds Ratio 95%CI p-value
Log likelihood = —46.12; y2 = 9.85 (3 df); p-value = 0.02
Age (continuous, in years) 0.93 0.86-0.99 0.036
History of previous STls

None Ref.

At least one confirmed lifetime diagnosis 4.82 1.27-18.37 0.021
Doxy-PEP use

No Ref.

Yes 0.27 0.05-1.37 0.115




* Categories of the sex at birth variable were automatically omitted due to estimability issues; age, sexual orientation, PEP use, and history of
previous STIs (ever) variables were omitted for =0.25.

** Sex at birth, sexual orientation, educational level, substance use, and STl diagnoses in the past 12 months variables were omitted for
=0.25.

Abbreviations: Doxy-PEP, doxycycline post-exposure prophylaxis; HIV PrEP, HIV pre-exposure prophylaxis; STI, sexually transmitted infection;
95%Cl, 95% confidence level.



Figure 1. Patterns of Doxy-PEP use, access pathways, and related sexual health characteristics among users,

stratified according to self-reported physician prescription status
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Purchased online (n=1)

Others (n=1)

Numbers indicate the count of participants reporting each characteristic; multiple responses were allowed where applicable (*).

$The origin of the prescription was not clearly identifiable.

Abbreviations: Doxy-PEP, doxycycline post-exposure prophylaxis; STI, sexually transmitted infection.
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Table 1. Sociodemographic characteristics of the study population overall,

and stratified by Doxy-PEP use and antibiotic self-medication

Total Doxy-PEP Participant
cohort users who
reported
antibiotic
self-
medication
Total 211 27 21
Characteristic N (% N (% row) © | N (% row) ©
column) *
Sex assigned at birth
Female 35 (16.6) 0 (0.0) 1(2.9)
Male 173 (82.0) 27 (15.6) 20 (11.6)
Intersex 0 (0.0) 0 (0.0) 0 (0.0)
Prefer not to answer 3(1.4) 0 (0.0) 0 (0.0)
Age (median and IQR) 37 (32-44) 37 (31-47) 35 (29-43)
Gender identity
Cisgender 188 (89.1) 27 (14.4) 19 (10.1)
Transgender 14 (6.6) 0 (0.0) 2 (14.3)
Gender-diverse (genderfluid, 7 (3.3) 0 (0.0) 0 (0.0)
genderqueer, others) 2 (1.0) 0 (0.0) 0 (0.0)
Prefer not to answer A4
Sexual orientation
Homosexual (gay, lesbian) 160 (75.8) 25 (15.6) 16 (10.0)
Bisexual, bi+, pansexual 34 (16.1) 2 (5.9) 4 (11.8)
Heterosexual 10 (4.7) 0 (0.0) 1(10.0)
Asexual, greysexual 4 (1.9) 0 (0.0) 0 (0.0)
Others 3(1.4) 0 (0.0) 0 (0.0)
Prefer not to answer B 0 (0.0) 0 (0.0) 0 (0.0)
Educational level
Postgraduate education 34 (16.1) 4 (11.8) 4 (11.8)
Master’s degree or equivalent 68 (32.2) 12 (17.6) 5(7.4)
Bachelor’'s degree 45 (21.3) 6 (13.3) 8 (17.8)
Primary or secondary education 64 (30.3) 5 (7.8) 4 (6.3)
Geographic area of residence
Northern Italy 142 (67.3) 14 (9.9) 14 (9.9)
Central Italy 38 (18.0) 7 (18.4) 2 (5.3)
Southern Italy and Islands 31 (14.7) 6 (19.4) 5(16.1)
Level of urbanization
Metropolitan 101 (47.9) 13 (12.9) 11 (10.9)
Suburban 65 (30.8) 9 (13.8) 5(7.7)
Rural/peripheral 45 (21.3) 5(11.1) 5(11.1)

* Percentages may not sum to 100 due to rounding.

~ Percentages calculated using the total number of participants in each category as denominator. Column
percentages are reported in Table S1 (Supplementary material)

Abbreviations: IQR, interquartile range.




Table 2. Doxy-PEP use and antibiotic self-medication

Characteristic N (%)*
Awareness of Doxy-PEP
No 63 (33.0)
Yes, from healthcare professionals (e.g., staff at a healthcare facility or checkpoint) 28 (14.7)
Yes, from friends, acquaintances, or sexual partners 26 (13.6)
Yes, in community-based or associative settings 31 (16.2)
Yes, | am a healthcare professional 12 (6.3)
Yes, from websites or social media 29 (15.2)
Others 2 (1.0)
Physician prescription of Doxy-PEP
No 113 (89.0)
Yes - 14 (11.0)
Ever use of Doxy-PEP
No 100 (78.7)
Yes (adherent) 25 (19.7)
Yes (non-adherent) 2 (1.6)
Source of Doxy-PEP 1
Pharmacy with a medical prescription 14 (51.9)
Pharmacy without a prescription 5 (18.5)
| already had the medication at home (e.qg., leftover from a previous prescription for another 6 (22.2)
condition) 1(3.7)
Medication provided by acquaintances working in the healthcare sector 2(7.4)
Medication obtained from a sexual partner 0 (0.0)
Medication obtained from other acquaintances or family members (non-healthcare) 1(3.7)
Purchased online 1(3.7)
Others
Frequency of Doxy-PEP use (past 12 months)
1 8 (29.6)
2-3 13 (48.1)
4-5 1(3.7)
6-7 3(11.1)
8-9 0 (0.0)
10 or more 2 (7.4)
Willingness to use Doxy-PEP if prescribed
Definitely no 0 (0.0)




1(1.6)

No
Yes 31 (50.0)
Definitely yes 15 (24.2)
Do not know 15 (24.2)
Ever antibiotic self-medication for STIs (antibiotics other than doxycycline)
No 165 (87.3)
Yes 21 (11.1)
Do not remember 3 (1.6)
Frequency of antibiotic self-medication (antibiotics other than doxycycline)
1-4 18 (94.7)
5-9 0 (0.0)
10 or more 1 (5.3)
Reasons for antibiotic self-medication 1
A sexual partner informed me that they had a STI 7 (33.3)
For prevention, after unprotected sexual intercourse with one or more pariners 5(23.8)
Presence of symptoms that made me suspect a STI 10 (47.6)
To feel more reassured after sexual intercourse 3(14.3)
To avoid being diagnosed with a STI 1 (4.8)
Others \ 0 (0.0)
Reasons for not seeking medical care 1
Because | had previously felt discriminated against by a healthcare professional 0 (0.0)
Distance from the nearest healthcare facility / ciinic / hospital 2 (9.5)
| did not consider it necessary 4 (19.0)
| was away from home / traveling 3(14.4)
To act more quickly 15 (71.4)
To avoid feeling judged 7 (33.3)
Others 0 (0.0)
Source of non-prescribed antibiotics 1
Pharmacy with an old prescription 2 (9.5)
Pharmacy without a prescription 6 (28.6)
| already had the medication at home (e.g., leftover from a previous prescription for another | 12 (57.1)
condition) 1(4.8)
Obtained from a sexual partner 1(4.8)
Obtained from other acquaintances or family members (non-healthcare) 2 (9.5)
Provided by acquaintances working in the healthcare sector 0 (0.0)
0 (0.0)

Purchased online
Others




* Percentages may not sum to 100 due to rounding.
1 Interviewees could choose more than one item.
Abbreviations: IQR, interquartile range; Doxy-PEP, doxycycline post-exposure prophylaxis; STI, sexually transmitted infection.



Table 3. Predictors of Doxy-PEP use: multivariable logistic regression analysis

Model 1: Predictors of Doxy-PEP use

Variable * Odds Ratio 95%ClI p-value
Log likelihood = —35.13; 2 = 32.63 (6 df); p-value <
0.0001
Educational level

Bachelor’s degree or lower Ref.

Master’s degree or higher 5.21 1.23-22.12 0.025
Perceived health status

Positive Ref.

Negative 0.06 0.00-0.85 0.037
Condom use during sexual intercourse in the past six
months

Never/rarely Ref.

Always/almost always 0.33 0.07-1.50 0.151
STI diagnoses in the past 12 months

None Ref.

At least one 6.33 1.72-23.41 0.006
Current HIV PrEP use

No Ref.

Yes 6.10 1.09-34.24 0.040

Ever use of antibiotic self-medication for STI
management (antibiotics other than doxycycline)

No Ref.

Yes N 0.04 0.00-0.56 0.016
Model 2. Predictors of antibiotic self-medication involving antibiotics other than
doxycycline
Variable ** Odds Ratio 95%CI p-value
Log likelihood = —46.12; y2 = 9.85 (3 df); p-value = 0.02
Age (continuous, in years) 0.93 0.86-0.99 0.036
History of previous STls

None Ref.

At least one confirmed lifetime diagnosis 4.82 1.27-18.37 0.021
Doxy-PEP use

No Ref.

Yes 0.27 0.05-1.37 0.115




* Categories of the sex at birth variable were automatically omitted due to estimability issues; age, sexual orientation, PEP use, and history of
previous STIs (ever) variables were omitted for =0.25.

** Sex at birth, sexual orientation, educational level, substance use, and STl diagnoses in the past 12 months variables were omitted for
=0.25.

Abbreviations: Doxy-PEP, doxycycline post-exposure prophylaxis; HIV PrEP, HIV pre-exposure prophylaxis; STI, sexually transmitted infection;
95%Cl, 95% confidence level.
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