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According to 2023 global estimates, approximately 39.9 million individuals
were living with HIV (Human Immunodeficiency Virus), with 1.3 million new
infections reported. Men who have sex with men (MSM) continue to represent
a key population at heightened risk. When used consistently, pre-exposure
prophylaxis (PrEP) has been shown to reduce the risk of HIV transmission by
more than 90%. However, stigma, limited awareness, and concerns about
reduced condom use hinder its effectiveness. Therefore, this review examines
whether PrEP increases or decreases sexual risk behaviors, such as unprotected
anal intercourse, among MSM to inform better HIV prevention strategies. A
search in PubMed and ScienceDirect identified 585 records, with 26 studies
meeting the inclusion criteria after screening and quality assessment using the
CASP checklist. Out of these, 14 high-quality articles, including cohort, cross-
sectional, and randomized controlled trials, were analyzed. Studies focused on
MSM aged 15 and older using PrEP, excluding non-MSM populations,
qualitative reports, and reviews. Two reviewers independently screened and
extracted the data, resolving the discrepancies through discussion. A narrative
synthesis examined patterns of sexual risk behavior and PrEP impact.
Subsequently, PrEP significantly reduces HIV transmission but is linked to risk
compensation behaviors, such as decreased condom use and increased high-risk
sexual activities. Social and cultural factors, including stigma and familism,
influence adherence to safe practices. Comprehensive interventions integrating
PrEP with education, Sexually Transmitted Infection (STI) screening, and
psychosocial support are essential. Governments and health providers should
prioritize expanding PrEP access, improving adherence support, and integrating
condom promotion to achieve greater HIV prevention impact on MSM
communities.

Keyword: Pre-exposure prophylaxis (PrEP), Men who have sex with men
(MSM), Sexual risk behaviors, STI screening

1. Introduction

The global HIV epidemic remained a major public health concern in 2023, with an estimated 39.9 million
people living with the virus worldwide. In that year, there were 1.3 million new HIV infections and 630,000
AIDS-related deaths, which demonstrates the ongoing challenges in combating the disease. However,
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significant progress has been made in treatment access, with 30.7 million people receiving life-saving
antiretroviral therapy (ART). The cumulative historical impact of the epidemic is substantial, with a total of
88.4 million HIV infections and 42.3 million AIDS-related deaths recorded since its emergence. According to
2023 statistics, 38.6 million of those living with HIV were adults aged 15 or older, while 1.4 million were
children under 15. Although 86% of individuals with HIV were aware of their status, approximately 5.4 million
people remained undiagnosed, underscoring persistent disparities in testing and healthcare access (Joint United
Nations Programme on HIV/AIDS (UNAIDS), 2024).

Pre-Exposure Prophylaxis (PrEP) is a biomedical intervention designed to prevent HIV acquisition in
HIV-negative individuals who are at a high risk of exposure (Brydon, 2016; Cimen et al., 2020; Guyonvarch
et al., 2021; Ng & Mayeux, 2021; Toumasis et al., 2020). Among men who have sex with men (MSM), a
population disproportionately impacted by HIV, PrEP regimens containing antiretroviral medications such as
tenofovir disoproxil fumarate (TDF) and emtricitabine (FTC) have demonstrated high efficacy in preventing
HIV infection (Fonner et al., 2016; Huang et al., 2018). Multiple studies have confirmed that consistent PrEP
use reduces HIV incidence by over 90% in high-risk populations, including MSM (Butts et al., 2023; Grant et
al., 2014). However, implementation faces several challenges, including social stigma, low awareness among
MSM (O’Halloran et al., 2019; Underhill et al., 2015), and structural barriers such as mental health conditions
and socioeconomic disparities (Onwubiko et al., 2024). Despite its effectiveness, PrEP use has been associated
with potential risk-compensation behaviors, including an increase in higher-risk sexual practices (Liu et al.,
2024) and decreased condom use (Sun et al., 2022). Additional factors that influence PrEP uptake include
having multiple partners, engaging in unprotected sex, and substance use (Herder et al., 2020).

Several studies indicate that while PrEP use is increasing among men who have sex with men (MSM),
this trend is not always associated with a decrease in consistent condom use; in some instances, condom use
has reportedly increased (Oldenburg et al., 2016; T. Torres et al., 2018). This suggests that PrEP can function
as an effective addition to existing prevention strategies, not as a substitute (Jenness et al., 2017). This concept
is further supported by research from Yu et al. (2021), who utilized the UPREP application to record various
risky sexual behaviors. Their findings demonstrated that combining PrEP with condoms was more effective
for HIV prevention than using PrEP alone, highlighting the importance of integrated prevention strategies that
account for various patterns of sexual behaviors and promote additional protective measures.

Other research has identified several behavioral factors associated with condomless anal sex among MSM
not using PrEP. These factors include having a primary partner perceived to be HIV-negative, experiencing a
depressive phase within the last 12 months, engaging in recent sexual activity (within the last four weeks), and
having sexual intercourse under the influence of alcohol (Di Ciaccio et al., 2020). Unprotected anal intercourse
is a significant risk factor for HIV transmission, making preventive strategies like Pre-exposure prophylaxis
(PreP) critically important. PrEP is particularly relevant for populations such as male sex workers, who may
use the medication in response to frequent client requests for condomless sex. However, contextual factors can
complicate prevention efforts. According to Bazzi et al., 2019, sex workers frequently consume alcohol with
clients in nightlife establishments before sexual encounters, which can impair judgment. This impairment may
lead to inconsistent condom use or agreeing to engage in unprotected sex, a decision that can be further
influenced by offers of higher financial compensation.

To achieve PrEP adherence, the PrEP continuum of care requires the following steps: knowledge,
motivation, access to healthcare services, provider and cost considerations, and adherence sustainability
(Mansergh et al., 2023). In contrast, research by Wang et al. (2024) on the PrEP continuum in China covers
four outcomes in the PrEP series, namely awareness, willingness to use, acceptance, and adherence. Their
findings revealed low PrEP awareness among MSM in China (32.4%), although the willingness to use it was
considerably higher (54.5%). Despite this willingness, the actual acceptance of PrEP remained very low (4.9%),
a gap potentially attributable to barriers such as cost, access, or stigma. Furthermore, adherence among users
was also low (40.7%), indicating challenges in maintaining consistent use. When compliance is not high, high-
risk sexual behavior increases the transmission of HIV.

Against this background, this study describes sexual risk behavior among MSM using PrEP, including
PrEP use, consistency of condom use, and risky sexual activities such as unprotected anal sex, group sex,
partner number and substance use, influence sexual behaviour among men who have sex with men (MSM). It
also examines whether PrEP use leads to increased, decreased, or unchanged sexual risk behaviors. By
understanding this relationship, more effective interventions can be designed to improve the sexual health of
MSM and reduce the HIV prevalence of HIV in this population (Lai et al., 2020; MacFadden et al., 2016; Peng
etal., 2019).
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2. Methods
2.1 Research Design

This study employed a systematic review methodology to (1) comprehensively describe sexual risk
behaviors among MSM using PrEP, including patterns of PrEP use, condom use consistency, and engagement
in specific high-risk activities (e.g., unprotected anal sex, group sex, multiple partners, and substance use); and
to (2) systematically examine whether PrEP use is associated with an increase, decrease, or no change in these
sexual risk behaviors. The review adhered to PRISMA guidelines and only included studies that measured
redefined behavioral outcomes using validated instruments.

2.2 Search Methods

The search strategy using medical topic headings (MeSH) and keywords determined by the researcher. In
PubMed, the keywords are ("Men who have sex with men" OR "MSM" OR "Gay" OR "Homosexual") AND
"Pre-exposure Prophylaxis” OR "PrEP" AND ("Condom" OR "Contraceptive device" OR "Rubber") AND
("Behavioral sexual risk" OR "Condomless anal sex™ OR "Condomless anal intercourse™) NOT "Review" NOT
("Women" OR "Female") NOT ("Vaginal rings" OR "HIV vaccines") NOT "Qualitative". In ScienceDirect,
the keywords are “Men who have sex with men” AND “pre-exposure prophylaxis” AND “condom” AND
“behavioral sexual risk”.

2.3 Inclusion and Exclusion criteria

This review included original studies with cohort, cross-sectional, or randomized controlled trial designs
published between February 2015 and February 2025. The participants were MSM aged 15 years and older.
The studies compared PrEP use versus non-use or other STD prevention methods, focusing on outcomes
related to risky sexual behavior. This systematic review excluded studies involving non-MSM populations
such as women or females. Studies with terms unrelated to PrEP like vaginal ring or HIV vaccine were also
excluded. Qualitative reports and review articles were not considered for inclusion.

2.4 Screening of Articles

Following the removal of duplicates using Mendeley, two reviewers independently screened the titles and
abstracts of all records against the predefined eligibility criteria. The full-text versions of potentially relevant
articles were then retrieved and assessed for final inclusion. Any discrepancies between reviewers during the
screening or eligibility stages were resolved through discussion; a third reviewer was consulted to adjudicate
any persistent disagreements. The initial database search in ScienceDirect and PubMed yielded 585 records.
After 12 duplicate records were removed, 573 unique articles underwent title and abstract screening. At this
stage, 544 records were excluded as they clearly did not meet the inclusion criteria, such as focusing on MSM
(Men who have Sex with Men), and addressing sexual behavior with PrEP (Pre-Exposure Prophylaxis). After
screening the abstracts, 34 records were considered, and five were excluded for reasons such as the articles are
literature reviews or focusing on female participants. This left 29 full-text articles that were assessed for
eligibility. Upon detailed review, three of these articles were excluded because they either did not focus on
PrEP or did not utilize a relevant study design. Ultimately, 26 studies met all eligibility criteria and were
included in the final data synthesis (Figure 1).

2.5 Data Extraction

We performed data extraction using a standardized form that was piloted and refined prior to its
implementation. Key study characteristics were extracted, including: title, year of publication, problem
statement, objectives, population, sample characteristics, setting, methodology, and conclusions (as detailed
in Table 1). To ensure accuracy and minimize bias, two reviewers independently extracted all data. Any
discrepancies identified during this process were resolved through discussion or, when necessary, through
consultation with a third reviewer. This systematic approach to data extraction ensured a rigorous and
transparent process, enhancing the overall reliability of the review's findings.

2.6 Quality Appraisal
To evaluate the methodological assessment quality of the included studies and identify potential sources
of bias, the Critical Appraisal Skills Programme (CASP) Checklist will be employed. This instrument will be
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adapted to the specific research design of each study to facilitate a comprehensive assessment. The primary
objective of this study-level evaluation is to rigorously identify potential biases within the studies eligible for
inclusion. The CASP checklists will be utilized to assess an initial pool of 26 articles, ensuring a thorough and
incisive evaluation of the evidence. Subsequently, a selection of 14 articles that meet high-quality criteria will
be chosen for detailed analysis and synthesis.

2.7 Data Analysis

A narrative synthesis will be conducted to analyze the findings from all included studies, focusing on
themes related to sexual risk behavior among MSM (men who have sex with men) using PrEP. The synthesis
will explore various aspects of this behavior, including patterns of PrEP use, consistency of condom use, and
specific risk activities such as unprotected anal sex, group sex, number of partners, and substance use.
Furthermore, this review will examine whether PrEP use is associated with an increase, decrease, or no change
in sexual risk behaviors. The review will adhere to the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines (Page et al., 2021).
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Table 1 Data extraction

No Author Year  Country Objective Conceptual  Sample Design Instrument/  Key Findings
Framework Tool
1. MacGregor 2021 Bristol, UK Examine MSM's  Risk 1975 Cohort Survey/quest  61.9% of MSM were more likely to
etal. likelihood of engaging in  compensatio ionnaire engage in CAl with PrEP users. PrEP
condomless anal ntheory use influenced sexual risk
intercourse (CAIl) with perceptions.
PrEP users vs. non-users

2. Crosbyetal. 2020  Los Angles,USA  Assess condom use Behavioral 399 Cohort Behavioral PrEP users engaged in more
disparities among racial disinhibition surveys unprotected anal sex (“condom
minority MSM on PrEP displacement™) and had higher STI

risk.

3. Lew et al. 2023  Melbourne Describe sexual practices  Sexual 1071 Cross- Sexual High rates of oral/anal sex;
and condom use among network sectional  behavior inconsistent condom use during group
MSM in group sex dynamics diaries sex. Chemsex and multiple partners
settings linked to STI risk.

4, Yuetal. 2021  Taiwan Identify PrEP adherence Harm 35 Cohort Mobile app Three PrEP use patterns: inconsistent
patterns and associated reduction (UPREP) (high HIV risk), dual protection (PrEP
sexual behaviors data + condoms), and adherent non-

condom users (high STI risk).

5. Sagaon- 2016 France and Evaluate PrEP impact on  ANRS 400 Randomi  Clinical trial 70.3% engaged in condomless anal

Teyssier et al. Canada condomless sex and IPERGAY zed records sex; PrEP use is stable but partner
partner numbers trial controlle numbers declined. No significant
framework d trials behavioral changes post-PrEP.

6. Dangerfield 2021  Washington DC, Profile  sexual risk Syndemic 226 Cross- STl clinic High rates of unprotected sex,

etal. Los Angeles, and behaviors among Black theory sectional  records multiple partners, and substance use.
Chapel Hill MSM (BSMM) STI diagnoses prevalent.

7. Baltes et al. 2024 France AsSess post-HIV  Continuum 609 Cohort Medical Increased inconsistent condom use
diagnosis sexual of care records post-diagnosis (linked to partners'
behavior changes among PrEP use). High STI rates persisted.
MSM on PrepP

8. Van Wees et 2024 Dutch Explore behavioral Behavioral 4367 Cohort PrEP clinic  Group sex, chemsex, and condomless

al. changes in MSM  persistence surveys anal sex persisted post-PrEP. Older
before/after Prep MSM and those with prior STIs had
initiation higher risk.
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No Author  Year Country Objective Conceptual  Sample Design Instrument/ Key Findings
Framework Tool

9. Shraderetal. 2021  Miami Examine PrEP disclosure  Social 130 Cross- Paper-based  PrEP disclosure reduced condom use
effects on condom use network sectional  survey by 58%, but PrEP users had 9.48x
among Latino MSM theory higher consistent condom use than

non-users.

10. Ahouada et 2020 Benin Assess PrEP  Health belief 400 Cross- Community  High PrEP acceptability but concerns

al. acceptability and risk model sectional  surveys about reduced condom use. Education
compensation among and support needed for effective
MSM rollout.

11. Gravettetal. 2020  Birmingham Measure STI incidence Clinical 139 Cohort STI testing 33.1/100PY STI incidence; linked to
and sexual behaviors epidemiolog records high PrEP adherence and multiple
among MSM in PrEP vy partners (HR=7.57). Condom non-use
clinics prevalent in STI cases.

12, Montafio et 2019  America Track sexual behavior Behavioral 183 Cohort Behavioral Condom use declined (peaked at 9t

al. changes over 12 months adaptation questionnaire month); partner numbers stable.
of PrEP use Increased STI diagnoses due to
screening or behavioral shifts.

13. Torresetal. 2019  Brazil, Mexico, Evaluate HIV risk factors Socioecologi  19.457 Cross- Web-based Low condom use and sex with HIV+

and Peru and PrEP willingness cal model sectional  questionnaire partners drove HIV risk. PrEP deemed
among Latin American essential for prevention.
MSM

14. Liuetal. 2024  America Classify ~ PrEP-eligible Risk 5877 Cross- The PrEP Three risk profiles: low (consistent
MSM by HIV risk stratification sectional  electronic condom use), medium/high
profiles questionn (transactional/group ~ sex,  STIs).

aire Targeted interventions needed for

high-risk MSM.
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Studies included in the review
(n=26)

Figure 1 PRISMA Flow Diagram

3. Results
Following a quality appraisal using the CASP tool, 14 of the 26 screened articles were assessed as high-

guality and retained for analysis. The included studies consisted of seven cohort studies, six articles cross-
sectional and 1 randomized controlled trial article. The main topics extracted from these articles were PrEP
adherence, condom use consistency, and engagement in high-risk sexual behaviors, including unprotected anal
sex, group sex, multiple partnerships, and substance use. The findings indicate that while PrEP is highly
effective (more than 90%) in preventing HIV transmission, its use may be associated with an increase in risky
sexual behaviors. Notably, PrEP users engaged more in unprotected anal intercourse and less frequent condom
use compared to non-users, a phenomenon often termed ‘condom displacement.’ However, the analysis also
revealed that a subset of PrEP users continued to use condoms consistently, thereby exhibiting two different
forms of protection. These results underscore the complex relationship between PrEP adoption and sexual risk
behaviors among MSM. Consequently, they highlight the importance of HIV prevention programs that
integrate PrEP with continued messaging on condom use to mitigate the risk of other sexually transmitted
infections (STIs) among MSM.

4. Discussion
Research on sexual behavior among men who have sex with men (MSM) reveals various patterns that
influence the risk of HIV and sexually transmitted infection (STI) transmission. A prominent theme is risk
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compensation, often termed ‘condom displacement.' For example, MacGregor et al. (2021) found that MSM
were more inclined to engage in unprotected anal sex with partners known to be using PrEP. This aligns with
findings from Croshy et al. (2020), reported that PrEP users had unprotected anal sex more frequently than
non-users.

Lew et al. (2023) identified that activities such as anal and group sex are common among MSM, often
with inconsistent condom use. Furthermore, the risk is not uniform across all PrEP users; Yu et al. (2021)
found that non-adherent PrEP users were more likely to engage in unprotected anal sex. Reinforcing this
complexity, Sagaon-Teyssier et al. (2016) noted a high prevalence of unprotected sexual behavior even when
PrEP use was stable.

Dangerfield et al. (2021) noted the intersection of substance use before sex and frequent STI diagnoses
among Black MSM, while Van Wees et al. (2024) reported that practices like chemsex and group sex are
common among high-risk MSM. Furthermore, Gravett et al. (2020) found that a majority of MSM seeking
PrEP clinics report having multiple sexual partners and using condoms inconsistently.

Baltes et al. (2024) observed that inconsistent condom use actually increased following an HIV diagnosis,
with a partner's PrEP use being a contributing factor. This aligns with findings from Shrader et al. (2021), who
found that individuals’ disclosure of their own PrEP status led to decreased condom use. This intention was
also documented by Ahouada et al., (2020), whose study reported that most respondents anticipated they would
reduce condom use if they believed PrEP to be highly effective. In contrast, Shrader et al. (2021) also noted
that cultural factors, such as familism, could positively influence adherence to safer sexual practices.

Montafio et al. (2019) found that that PrEP can specifically influence condom use, even when other
behaviors like partner numbers and types of sexual activity remain unchanged. This issue of low condom use
is a significant factor driving high HIV infection risk in certain populations, as observed among MSM in Latin
America by Torres et al. (2019). Furthermore, Liu et al. (2024) identified three patterns of sexual behavior
among the MSM: low, moderate and high risk, with the high-risk group exhibiting more risky sexual practices.

These trajectories highlight the complexity of MSM sexual behaviour, underscoring the need for a
comprehensive HIV prevention strategy. To be effective, interventions must incorporate all levels (social,
cultural, behavioural) of intermediary variables with education surrounding safer sex practices as well as PrEP
uptake to prevent HIV/STI transmission.

5. Conclusion

This systematic review fulfilled its aim by comprehensively investigating sexual risk behaviors among
MSM utilizing PrEP. The analysis confirmed that key factors include PrEP adherence, condom use consistency,
and engagement in high-risk activities (e.g., unprotected anal intercourse, group sex, numerous partners, and
substance use). The findings indicate that while PrEP is highly effective in reducing HIV transmission risk, its
use is often correlated with increased riskier behaviours. This includes reduced condom frequency (“condom
displacement”) and greater participation in high-risk encounters. Nevertheless, the review also identified a
certain of MSM who practice combination protection (using both PrEP and condoms), underscoring the
diversity in behavioral responses to PrEP.
Furthermore, these findings underline the significant influence of social and cultural factors on sexual behavior.
For example, disclosure of PrEP status can reduce the impact of condom use, while concepts like familism and
aspects of sexual identity can shape adherence to safer sex practices. Despite PrEP's proven efficacy, persistent
challenges remain, including low condom use, a high incidence of STIs, and behavioral changes following an
HIV diagnosis. Therefore, a comprehensive and holistic prevention strategy is imperative by considering social,
cultural, and behavioral contexts. Effective interventions must integrate education on proper PrEP use with
promotion of safer sex practices, routine STI screening, and robust psychosocial support to mitigate HIV and
STI transmission risk among MSM.
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