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Systematic Review

Objectives: The effectiveness and efficiency of pre-exposure prophylaxis (PrEP) in reducing the transmission of human immunodefi-

ciency virus (HIV) among men who have sex with men (MSM) relies on how widely it is adopted and adhered to, particularly among 

high-risk groups of MSM. The meta-analysis aimed to collect and analyze existing evidence on various factors related to PrEP adher-

ence in MSM, including demographic characteristics, sexual behaviors, substance use, and psychosocial factors. 

Methods: The meta-analysis followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. 

The search included articles published between January 2018 and December 2022, obtained from the PubMed, ScienceDirect, and 

Scopus databases. The studies that were included in the analysis reported the proportion of MSM who demonstrated adherence to 

PrEP and underwent quality appraisal using the Newcastle-Ottawa Scale. 

Results: Of the 268 studies initially identified, only 12 met the inclusion criteria and were included in the final meta-analysis. The find-

ings indicated that education (odds ratio [OR], 1.64; 95% confidence interval [CI], 1.12 to 2.40), number of sexual partners (OR, 1.16; 

95% CI, 1.02 to 1.31), engaging in sexual activities with an human immunodeficiency virus-positive partner (OR, 1.59; 95% CI, 1.16 to 

2.26), substance use (OR, 0.83; 95% CI, 0.70 to 0.99), and lower levels of depression (OR, 0.55; 95% CI, 0.37 to 0.82) were associated 

with higher rates of PrEP adherence among MSM. 

Conclusions: Despite these findings, further research is necessary to investigate PrEP adherence more comprehensively. The findings 

of this meta-analysis can be utilized to inform interventions aimed at improving PrEP adherence among MSM and provide directions 

for future research in this area. 
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INTRODUCTION

In 2022, the World Health Organization (WHO) reported 
that approximately 650 000 individuals succumbed to human 
immunodeficiency virus (HIV)-related causes, and around  
1.5 million people were newly infected with HIV. Currently, 
there is no cure for HIV infection [1]. The WHO has identified 
certain individuals who engage in high-risk behaviors as being 
particularly susceptible to HIV/AIDS. These behaviors include 
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penile-anal sex, unprotected intercourse, having multiple sex-
ual partners, and using alcohol and illicit drugs. Individuals en-
gaging in these behaviors are categorized as key populations 
(KPs). Despite progress in reducing acquired immune deficiency 
syndrome-related mortality, the incidence of new HIV infec-
tions is on the rise, especially among KPs, which include men 
who have sex with men (MSM), female sex workers, and trans-
gender women [2,3]. In 2017, the U.S. Public Health Service 
updated its guidelines to recommend pre-exposure prophy-
laxis (PrEP) for MSM who meet certain criteria. To qualify for 
PrEP, MSM must be at least 18 years old, HIV-negative, and have 
had anal intercourse in the previous 6 months. They should 
also not be in a mutually monogamous relationship with a re-
cently tested HIV-negative man. Additionally, they must meet 
at least 1 of the following criteria: (1) having had condomless 
anal intercourse in the past 6 months, or (2) having been diag-
nosed with a bacterial sexually transmitted infection, such as 
gonorrhea, chlamydia, or syphilis, in the last 6 months. It is im-
portant to note that the previous indication for those in an on-
going relationship with an HIV-positive partner has been re-
moved from the list of recommended indications [4]. 

PrEP has proven to be highly effective in reducing the risk 
of HIV acquisition and has contributed to significant decreas-
es in new HIV infections when integrated into a comprehen-
sive prevention strategy [5]. For gay and bisexual men (GBM), 
2 primary dosing strategies are recommended. The first is a 
daily regimen, which requires taking PrEP consistently every 
day. The second is an event-based regimen, in which PrEP is 
taken intermittently, specifically before and after sexual ac-
tivity. This involves taking 2 doses of PrEP between 2 hours to 
24 hours before sex, followed by a dose 24 hours later and an-
other 48 hours after the initial doses. Furthermore, a thorough 
analysis of the data has verified that GBM who adhere to PrEP 
at least 4 times per week can attain a level of HIV risk reduc-
tion (96-99%) that is comparable to that of the daily or event-
based regimens [6].

The study of PrEP implementation is a complex task that re-
quires a careful evaluation of both the usage of PrEP and indi-
viduals’ sexual activities [7]. The effectiveness and efficiency of 
PrEP in reducing HIV transmission among MSM is highly de-
pendent on the adoption and adherence to PrEP by those who 
are at the highest risk [8]. Unfortunately, PrEP adherence rates 
are frequently suboptimal, resulting in improper usage due to 
factors such as forgetting to take the medicine, being too busy, 
or concerns about potential side effects [9]. However, there 

may be additional factors that influence PrEP adherence among 
MSM. Currently, there is a lack of comprehensive systematic 
reviews that synthesize existing knowledge regarding demo-
graphic characteristics, sexual behaviors, substance use, and 
psychosocial factors associated with PrEP adherence specifi-
cally among MSM. Therefore, the objective of this systematic 
review and meta-analysis was to identify factors that are linked 
to PrEP adherence among MSM. These factors include demo-
graphic characteristics, sexual behaviors, substance use, and 
psychosocial factors that influence the adherence to PrEP among 
MSM. 

METHODS

Search Strategy and Data Sources
Our systematic review was conducted and reported follow-

ing the guidelines outlined in the PRISMA (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses) frame-
work [10]. In order to obtain a comprehensive range of rele-
vant literature, 3 databases were utilized: PubMed, Scopus, 
and ScienceDirect. These databases were chosen because they 
cover a wide array of disciplines, including medicine, nursing, 
health professions, psychology, and sociology. The search 
strategy utilized a combination of PICO (population, interven-
tion, comparison, outcome) terms to target specific aspects of 
the study. The population term focused on MSM, while the in-
tervention term included relevant factors. The comparison 
term was not applicable in this case, and the outcome term 
focused on PrEP adherence. Various combinations of terms, 
along with the utilization of headings (MeSH [Medical Subject 
Headings]), keywords, and phrases, were employed to ensure 
a comprehensive search. The search was conducted in January 
2023.

Eligibility Criteria and Study Selection
We initially screened the titles and abstracts to determine 

the eligibility of studies for inclusion in the meta-analysis. Spe-
cifically, we sought studies that reported on the adherence of 
MSM to PrEP. To meet the inclusion criteria for the meta-analy-
sis, studies were required to meet the following criteria: (1) fo-
cus on MSM as the target population, (2) assess the behavior 
of PrEP adherence using methods such as self-reporting or 
laboratory testing, (3) provide sufficient data on factors corre-
lated with PrEP adherence, (4) be fully published in peer-re-
viewed journals, (5) employ a cohort study design, (6) be pub-
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lished in English between January 2018 and December 2022, 
and (7) provide an odds ratio (OR) estimate. We excluded ex-
perimental studies, cross-sectional studies, systematic reviews, 
and meta-analyses from our analysis. The articles were sub-
jected to a review by 2 reviewers to establish eligibility, and 
any discrepancies were resolved through team discussion. 

Data Extraction and Quality Assessment
Two authors independently extracted data from each in-

cluded study, including information on the first authors’ names, 
publication years, study locations, samples, types of PrEP uti-
lized, and the quality assessment. Any disagreements were re-
solved through team discussion. The methodological quality 
of the studies was evaluated using the Newcastle-Ottawa Scale 
(NOS) [11]. This tool can be used either as a checklist or a scale. 
A separate NOS scale was developed for cohort studies. The 
NOS contains 8 items, categorized into 3 dimensions: selection, 
comparability, and depending on the study type, the outcome. 
For each item, a series of response options is provided. A star 
system is used to allow a semi-quantitative assessment of study 
quality. The NOS ranges between 0 stars and 9 stars. The scores 
are categorized as good (7-9 stars and all 3 domains com-
plete), fair (4-6 stars and all domains complete), or poor (0-3 
stars or not all domains evaluated).

Statistical Analysis 
We examined the associations of demographic characteris-

tics, sexual behaviors, substance use, and psychosocial factors 
with PrEP adherence by calculating ORs with 95% confidence 
intervals (CIs). In the meta-analysis, we employed either fixed-
effects or random-effects models to estimate the OR with 95% 
CIs, and we utilized the I2 statistic to assess heterogeneity across 
the included studies [12]. If the I2 statistic indicated significant 
heterogeneity, we opted for a random-effects model. In cases 
where there was no significant heterogeneity, we utilized a 
fixed-effects model. To explore potential sources of heteroge-
neity, a subgroup meta-analysis was performed to assess dif-
ferences according to study location. Finally, the Egger test was 
adopted to evaluate publication bias. All statistical analyses 
were performed using Stata version 17 (StataCorp., College 
Station, TX, USA).

Ethics Statement 
As the current investigation involved a systematic review 

and meta-analysis, the data extraction was conducted exclu-

sively from published articles.
Consequently, there was no need for institutional review 

board approval.

RESULTS

Included Studies and Their Characteristics
In this systematic review, we initially identified 268 articles 

through database searches. Upon assessing the eligibility of 35 
full-text articles, we ultimately included 12 studies in both the 
systematic review and meta-analysis, as depicted in Figure 1. 
Table 1 [13-24] provides a summary of the characteristics of 
these studies. The selected studies, published between 2018 
and 2022, collectively involved 5578 participants. All studies 
employed a cohort study design. Five were conducted in East-
ern countries and 7 in Western countries. The participants’ ages 
ranged from 18 years to 65 years, with a mean age of 25.2 years. 
Based on the NOS, 5 studies were rated as good quality, while 
the remaining 7 were considered to have fair quality. 

Demographic Characteristics
As presented in Table 2, the pooled effect results demon-

strated a significant association between education and PrEP 
adherence (OR, 1.64; 95% CI, 1.12 to 2.40; p=0.012; I2=73.9%). 
However, no significant associations were found between PrEP 
adherence and the following factors: age <25 years (OR, 1.01; 
95% CI, 0.43 to 2.41; p=0.979; I2=76.6%), age >25 years (OR, 
1.01; 95% CI, 0.78 to 1.32; p=0.106; I2=75.5%), and financial 
situation (OR, 1.78; 95% CI, 0.91 to 3.49; p<0.05; I2=92.8%) 
(Supplemental Material 1).

Sexual Behaviors 
As shown in Table 2, the pooled effect results demonstrated 

a significant association between PrEP adherence and the 
number of partners (OR, 1.16; 95% CI, 1.02 to 1.31; p<0.05; 
I2=38.5%), as well as having sexual encounters with an HIV-
positive partner (OR, 1.59; 95% CI, 1.11 to 2.26; p<0.05; I2=0.0%). 
However, there were no significant associations found between 
PrEP adherence and the following factors: having regular part-
ners (OR, 0.74; 95% CI, 0.42 to 1.30; p=0.301; I2=76.8%), en-
gaging with casual partners (OR, 1.10; 95% CI, 0.92 to 1.30; 
p=0.287; I2=0.0%), having sexually transmitted infections (OR, 
0.92; 95% CI, 0.68 to 1.23; p=0.564; I2=0.0%), and condom use 
(OR, 1.02; 95% CI, 0.78 to 1.33; p=0.912; I2=53.8%) (Supple-
mental Materials 2 and 3).



11

Pre-exposure Prophylaxis Adherence

Table 1. Study characteristics

Study Country Sample (n; age; median age) Type of PrEP Outcome measure Quality rating

Eubanks et al. (2022) [13] West Africa n=520 MSM; age ≥18 y;  
median age 25.6 y

Daily tablet 
TDF/FTC and ED

Self-report Good

Gao et al. (2022) [14] China n=791 MSM; aged 16-65 y;  
median age 30 y

Daily tablet 
TDF/FTC and ED

Self-report Fair

Grinsztejn et al. (2018) [15] Brazil n=354 MSM; ages ≥18 y Daily tablet 
TDF/FTC

Self-report, 
Laboratory test

Fair

Hojilla et al. (2018) [16] USA n=330 MSM; at least 18 y age;  
median age 29 y

Tablet TFV-DP Laboratory test Fair

Liu et al. (2021) [17] China n=496 MSM; ages 18-65 y;  
median age 28 y

Daily tablet 
TDF and on-demand

Self-report Good

Monteiro Spindola Marins et al. 
(2021) [18]

Brazil n=338 MSM and TGW; age ≥18 y; 
median age 30 y

Daily tablet 
TDF/FTC

Self-report Fair

Okafor et al. (2020) [19] USA n=226 Black MSM; age ≥18 y;  
median age 25 y

Daily tablet 
TDF/FTC

Laboratory test Good

Seekaew et al. (2019) [20] Thailand n=564 MSM; ages ≥18 y;  
median age 28.9 y

Daily tablet 
TDF/FTC

Self-report Fair

Wang et al. (2020) [21] China n=1023 MSM; aged 18-65 y;  
median age 29 y

Daily tablet 
TDF/FTC and ED

Self-report Fair

Wheeler et al. (2019) [22] USA n=226 Black MSM; ages ≥18 y;  
median age 26 y

Daily tablet 
FTC/TDF
TFV-DP

Laboratory test Good

Whitfield et al. (2021) [23] USA n=226 Black MSM; ages ≥25 y;  
median age 26 y

Daily tablet 
FTC/TP, TFV-DP

Laboratory test Fair

Wu et al. (2021) [24] Taiwan n=374 MSM; ages ≥18 y  Daily tablet 
TDF/FTC and ED

Self-report Good

PrEP, pre-exposure prophylaxis; FTC/TDF, tenofovir/disoproxil fumarate; TFV-DP, tenofovir-diphosphate; ED, event dose; CAI, condomless anal intercourse; MSM, 
men who have sex with men; TGW, transgender women.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analyses) flow diagram. PrEP, pre-exposure pro-
phylaxis.
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Substance Use 
As shown in Table 2, the pooled effect results demonstrated 

a significant association between substance use and PrEP ad-
herence (OR, 0.83; 95% CI, 0.70 to 0.99; p=0.037; I2=46.1%) 
(Supplemental Material 4).

Psychosocial Factors
As shown in Table 2, the pooled effect results indicated a 

significant association between depression and PrEP adher-
ence (OR, 0.55; 95% CI, 0.37 to 0.82; p<0.01; I2=18.9%). How-
ever, there was no significant association between perception 

of HIV prevention and PrEP adherence (OR, 0.96; 95% CI, 0.88 
to 1.06; p=0.457; I2=79.0%) (Supplemental Material 5).

Subgroup Analysis
Age >25 years, education, financial situation, having a regu-

lar partner, and perception of HIV prevention showed a high 
degree of heterogeneity (I2>50%). To investigate the sources 
of this heterogeneity, we performed a meta-regression analy-
sis. The study location explained a significant amount of vari-
ance in the effects of these factors on PrEP adherence. Subse-
quently, we conducted a subgroup analysis based on study lo-
cation (Table 3). The results from this analysis revealed that in 
the Eastern population, education (OR, 1.79; 95% CI, 1.20 to 
2.66; p<0.01; I2=75.1%) and perception of HIV prevention (OR, 
0.75; 95% CI, 0.65 to 0.87; p<0.001; I2=0.0%) was associated 
with PrEP adherence. In contrast, in the Western population, 
financial situation showed an association with PrEP adherence 
(OR, 2.34; 95% CI, 1.25 to 4.38; p<0.01; I2=82.7%). 

Publication Bias
The findings from the Egger test (age >25, p=0.619; educa-

tion, p=0.377; financial situation, p=0.601; number of partners, 
p=0.076; having a regular partner, p=0.769; condom use, 
p=0.476; sexually transmitted infections, p=0.574; depression, 
p=0.468; perception of HIV prevention, p=0.649; substance 
use, p=0.550) suggest that statistical methods may not effec-
tively identify publication bias due to the limited number of 
studies, particularly in relation to age <25, casual partners, 
and sex with HIV-positive partners.

Table 2. Pooled effect of factors on PrEP adherence among 
MSM

Factors No. of 
studies OR (95% CI) Z-

value
p-

value I 2 (%)

Age <25 y 2 1.01 (0.43, 2.41) 0.027 0.979 76.6

Age >25 y 6 1.01 (0.78, 1.32) 0.106 0.915 75.5

Education 6 1.64 (1.12, 2.40) 2.522 0.012 73.9

Financial situation 5 1.78 (0.91, 3.49) 1.690 0.091 92.8

No. of partners 6 1.16 (1.02, 1.31) 2.312 0.021 38.5

Regular partner 3 0.74 (0.42, 1.30) -1.035 0.301 76.8

Casual partners 2 1.10 (0.92, 1.30) 1.065 0.287 0.0

Sex with HIV-positive 
partners

2 1.59 (1.11, 2.26) 2.557 0.011 0.0

Condom use 7 1.02 (0.78, 1.33) 0.110 0.912 53.8

Sexually transmitted 
infections

4 0.92 (0.68, 1.23) -0.576 0.564 0.0

Depression 4 0.55 (0.37, 0.82) -2.977 0.003 18.9

Perception of HIV 
prevention

2 0.96 (0.88, 1.06) -0.743 0.457 79.0

Substance use 10 0.83 (0.70, 0.99) -2.083 0.037 46.1

PrEP, pre-exposure prophylaxis; MSM, men who have sex with men; OR, 
odds ratio; CI, confidence interval; HIV, human immunodeficiency virus.

Table 3. Subgroup analyses of factors and PrEP adherence

Factors Study location No. of studies OR (95% CI) Z-value p-value I 2 (%)

Age >25 y Western 4 0.80 (0.37, 1.74) -0.564 0.573 81.0

Eastern 3 1.15 (0.95, 1.39) 1.420 0.156 64.6

Education Western 3 1.48 (0.54, 4.09) 0.761 0.446 73.4

Eastern 4 1.79 (1.20, 2.66) 2.879 0.004 75.1

Financial situation Western 3 2.34 (1.25, 4.38) 2.647 0.008 82.7

Eastern 2 0.81 (0.49, 1.34) -0.829 0.407 77.6

Regular partner Western 2 0.65 (0.21, 2.04) -0.734 0.463 87.6

Eastern 1 0.88 (0.65, 1.19) -0.829 0.407 0.0

Perception of HIV 
prevention

Western 1 1.05 (0.97, 1.14) 1.148 0.251 75.3

Eastern 1 0.75 (0.65, 0.87) -3.903 <0.001 0.0

PrEP, pre-exposure prophylaxis; OR, odds ratio; CI, confidence interval; HIV, human immunodeficiency virus.
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DISCUSSION

This systematic review and meta-analysis investigated fac-
tors affecting PrEP adherence among MSM. The analysis of 12 
included studies revealed that 1 demographic characteristic 
(education) and 2 sexual behaviors (number of partners and 
sex with HIV-positive partners), along with 1 psychosocial fac-
tor (depression), were associated with PrEP adherence among 
MSM. Conversely, age, financial situation, having regular part-
ners, having casual partners, experiencing sexually transmit-
ted infections, condom use, perception of HIV prevention, and 
substance use demonstrated no significant relationships with 
PrEP adherence. A subgroup analysis based on study location 
indicated that education and perception of HIV prevention 
were associated with PrEP adherence in the Eastern popula-
tion, while financial situation was linked to PrEP adherence in 
the Western population. Additionally, based on the Egger test, 
there was no evidence of publication bias in the included 
studies.

Educational attainment was found to be associated with 
PrEP adherence among MSM, consistent with several previous 
studies [15,21]. These studies consistently reported a positive 
relationship between higher education levels and improved 
PrEP adherence. Conversely, some studies indicated that indi-
viduals with lower education levels, including those with lim-
ited HIV knowledge, exhibited poorer PrEP adherence [17,25]. 
These findings underscore the potential impact of education 
on PrEP adherence and emphasize the importance of consid-
ering individuals’ educational backgrounds and HIV knowledge 
in understanding adherence behaviors. These results highlight 
the significant role of education in shaping attitudes and be-
haviors related to PrEP among MSM. Therefore, interventions 
aimed at improving PrEP adherence should consider the edu-
cational context and target programs to address specific knowl-
edge gaps, thereby improving adherence outcomes across di-
verse populations.

Sexual behaviors, including the number of partners and en-
gaging in sexual encounters with an HIV-positive partner, have 
been linked to PrEP adherence among MSM. Consistent with 
previous studies, the number of partners was significantly as-
sociated with PrEP adherence among MSM [14,20]. This sug-
gests that those with multiple sexual partners tend to demon-
strate better adherence to PrEP. The positive correlation may 
indicate that individuals who engage in higher-risk sexual ac-
tivities recognize the value of PrEP in mitigating their risk of 

HIV transmission, which in turn leads to more consistent use 
of the prophylactic treatment. Additionally, this observation is 
consistent with earlier studies that advocate for the use of PrEP 
among HIV serodiscordant couples [26,27], underscoring that 
individuals with HIV-positive partners are more likely to main-
tain PrEP adherence. These insights underscore the necessity 
of taking into account individual sexual behaviors and partner 
dynamics when promoting PrEP adherence. The relationships 
between the number of partners and encounters with HIV-
positive partners call for targeted interventions and personal-
ized counseling for those who partake in higher-risk sexual ac-
tivities. Healthcare providers must cater to the unique needs 
of these individuals by offering the requisite support, educa-
tion, and information to optimize PrEP adherence and mini-
mize the risk of HIV transmission.

Substance use was found to be associated with lower PrEP 
adherence among MSM, which aligns with the results of sev-
eral previous studies [21,28]. This suggests that individuals who 
engage in substance use are less likely to adhere to their PrEP 
regimens effectively. The negative association between sub-
stance use and PrEP adherence raises concerns about the po-
tential impact of substance use on HIV prevention efforts. Sub-
stance use may lead to decreased motivation, impaired deci-
sion-making, and increased forgetfulness [29,30], hindering 
individuals’ ability to consistently adhere to PrEP [31]. Moreover, 
substance use may also be linked to risky sexual behaviors, 
which could further increase the risk of HIV transmission among 
this population. However, it is worth noting that some studies 
[19,20] have reported no significant association between sub-
stance use and PrEP adherence. This contrasting finding sug-
gests that the relationship between substance use and PrEP 
adherence may not be universally consistent across all popula-
tions or settings. Factors such as variations in substance use 
patterns, cultural norms, and access to healthcare services may 
contribute to these discrepancies [28,32,33]. These conflicting 
results highlight the complexity of the relationship between 
substance use and PrEP adherence. It is essential to consider 
these factors when interpreting the findings and developing 
interventions to improve PrEP adherence among MSM. Sub-
stance use should be approached with sensitivity and under-
standing, recognizing that addressing substance use issues 
may be crucial in promoting optimal PrEP adherence.

Psychosocial factors, such as depression, were found to be 
associated with PrEP adherence among MSM. Consistent with 
previous studies, the presence of depressive symptoms was 
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negatively associated with PrEP adherence [34,35]. This find-
ing suggests that individuals experiencing depression are less 
likely to adhere to PrEP regimens effectively. The negative as-
sociation implies that individuals with depression may face 
unique challenges or barriers that hinder their ability to con-
sistently adhere to PrEP. Depression can impact one’s motiva-
tion, self-care practices, and overall mental well-being [36,37], 
subsequently affecting adherence behaviors. These findings 
emphasize the importance of addressing mental health con-
cerns in the context of HIV prevention and care. Healthcare 
providers and support services should recognize the potential 
impact of depression on PrEP adherence and tailor interven-
tions accordingly. Integrating mental health support and 
counseling as part of PrEP programs may prove beneficial in 
improving adherence outcomes among individuals with de-
pression. 

The findings from the subgroup analysis based on study lo-
cation revealed that different factors were associated with PrEP 
adherence in Eastern and Western populations. In the Eastern 
population, 2 factors were found to be associated with PrEP 
adherence: education and perception of HIV prevention. The 
pooled effect for education indicates that individuals with high-
er levels of education in this region were more likely to adhere 
to PrEP. This finding aligns with previous studies [17,20,24] that 
have reported a positive association between education and 
PrEP adherence, suggesting that better-educated individuals 
may have a greater understanding of the benefits and impor-
tance of PrEP in preventing HIV transmission. In contrast, the 
perception of HIV prevention was negatively associated with 
PrEP adherence in the Eastern population. This finding—name-
ly, that individuals with a more positive perception of HIV pre-
vention measures, including PrEP, were less likely to adhere to 
the medication—may seem counterintuitive and requires 
careful consideration. A possible explanation for this observa-
tion could be that individuals who perceive themselves to be 
at low risk of acquiring HIV may believe that they do not need 
to adhere to PrEP as rigorously [38,39]. They may feel confident 
in their ability to avoid HIV transmission through preventive 
methods, leading to lower adherence to PrEP. In the Western 
population, the financial situation was significantly associated 
with PrEP adherence. This indicates that individuals with bet-
ter financial circumstances in this region were more likely to 
adhere to PrEP. Financial barriers may influence access to health-
care and preventive services, including PrEP [13,40]. Therefore, 
individuals with better financial situations may find it easier to 

access and afford PrEP medication, leading to higher adher-
ence rates. The differences in the factors associated with PrEP 
adherence between the Eastern and Western populations high-
light the importance of considering regional contexts and cul-
tural factors in HIV prevention efforts. Tailoring interventions 
to address the specific needs and challenges faced by different 
populations can enhance PrEP uptake and adherence.

The study had several limitations. First, it relied on data from 
only 3 databases, which, although covering a broad range of 
disciplines, might not have included all relevant studies on the 
subject. To enhance the comprehensiveness of the literature 
review and reduce potential bias, future research could broad-
en the search by incorporating additional databases like Em-
base, CINAHL, and regional databases. Second, certain factors 
showed high heterogeneity, which could impact the robust-
ness and generalizability of the meta-analysis findings. For im-
proved insights, future studies could conduct sensitivity and 
subgroup analyses considering various factors, such as study 
design, participant demographics, and healthcare settings, to 
explore their contributions to heterogeneity. Third, the study 
primarily included research from Eastern and Western coun-
tries, potentially limiting the generalizability of the findings to 
the global MSM population. Future research should incorpo-
rate studies from diverse regions, including low- and middle-
income countries, to gain a more comprehensive understand-
ing of the factors influencing PrEP adherence across varied 
cultural contexts and healthcare systems. Finally, the nature of 
prospective cohort studies among the included studies may 
be susceptible to loss to follow-up. Cross-sectional studies are 
better suited to determining prevalence (i.e., the number of 
cases in a population at a given point in time) and are useful 
for identifying associations with factors related to PrEP adher-
ence.

CONCLUSION

This systematic review and meta-analysis aimed to uncover 
the factors influencing PrEP adherence in MSM. The study iden-
tified several potential factors associated with PrEP adherence 
among MSM, including education level, the number of sexual 
partners, engaging in sexual encounters with HIV-positive part-
ners, substance use, and experiencing depression. The findings 
offer valuable insights into the factors affecting PrEP adherence 
in this population, emphasizing the importance of personal-
ized interventions to address unique challenges and enhance 
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PrEP adherence across diverse populations. Understanding 
these factors is essential in developing effective strategies to 
prevent HIV transmission and improve the overall health out-
comes of MSM.
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