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Abstract

Introduction: This systematic review and meta-analysis aimed to estimate the worldwide prevalence
of human immunodeficiency virus (HIV) in men who have sex with men (MSM).

Material and methods: Search was conducted in international databases (PubMed, Scopus, Web
of Science, Embase, Ovid, Cochrane, and PsycINFO) to find cross-sectional studies published up
to April 2023. Following pre-determined inclusion and exclusion criteria, relevant studies were se-
lected and evaluated using Newcastle Ottawa scale checklist for quality assessment. Random-effects
model was utilized to perform meta-analysis using Stata 17.

Results: This meta-analysis included 21 cross-sectional investigations, which collectively tested 75,473
MSM for HIV, of whom 9,212 were found to be HIV-infected. The overall HIV prevalence among
MSM globally, based on the combined results of these studies, was estimated at 20%, with a 95% con-
fidence interval (CI) of 12-28%. In the subgroup analysis of two studies from Europe, the pooled HIV
prevalence was 49% (95% CI: 23-86%).

Conclusions: The findings indicate a substantial prevalence of HIV among MSM across the included
studies. Continued efforts to improve access to HIV prevention, regular testing, and appropriate treat-
ment services, including pre-exposure prophylaxis and antiretroviral therapy, may help address the
burden of HIV in this population.
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Introduction

Human immunodeficiency virus (HIV) is one of the
most common chronic viral infections worldwide and is still
one of the world’s most critical public health issues, espe-
cially in low- and middle-income countries [1-3], with more
than 35 million people living with the virus worldwide.
According to the World Health Organization (WHO), in
2017, 940,000 people died of HIV-related causes globally.
At the end of 2017, about 9.36 million individuals were
living with HIV, of whom 1.8 million were infected in
the same year. The African Region, with 25.7 million people,
have the highest number of cases [4, 5]. In 2015, the HIV rate
in the Eastern Mediterranean Region was 1.8 per 100,000
people, a notable increase of 43% since 1990. Also, years
of life lost due to this disease and years lived with disabili-
ty increased from 15.3 and 1.3 per 100,000 people in 1990
to 81.9 and 4.4 in 2015, respectively [6]. The most common
HIV cases are injecting drug users, non-injecting cocaine us-
ers, transgender people (TGs), and MSM [7]. The prevalence
of this infection is increasing in MSM, one of the high-risk
groups. MSM is one of the key populations, where the con-
cern of epidemic concentration is a significant threat to
the HIV epidemic in high-, middle-, and low-income coun-
tries. If there were accurate statistics on the incidence of HIV
and its prevalence in MSM, health policy-makers could im-
plement various programs to control the HIV epidemic and
its effects on this group of men. Therefore, access to accurate
and reliable information, especially the status of HIV epi-
demic and other sexually transmitted diseases among men
at high-risk of HIV, especially MSM, is one of the primary
needs and integral part of HIV care system [8, 9].

Various studies have been conducted in the past to de-
termine the prevalence of HIV in MSM but with conflict-
ing results. For example, according to the WHO, 1% of HIV
cases in Eastern European countries are MSM (with men at
the highest risk of HIV), while in Western European coun-
tries, up to 50% of HIV cases are MSM [10-12]. In addition,
previous studies showed that the prevalence of HIV among
men at the highest risk was 25% in Ghana, 30% in Jamaica,
45% in Kenya, and 27% in Thailand [13-15].

The difference in prevalence and statistics in various
countries makes health planning, HIV prevention and con-
trol difficult, especially in developing countries. Thus, pre-
cise epidemiological studies, such as a systematic review and
meta-analysis, can help assess the accurate prevalence rate
of HIV infection in this population.

Both homosexual and heterosexual MSM are usually en-
gaging in unprotected anal sex, which transmit HIV more
than unprotected vaginal sex. On the other hand, MSM are
reluctant to protect themselves against diseases, such as HIV,
due to psychological issues and crises, including self-harm,
suicide, stigma, and social discrimination. Therefore, deter-
mining the prevalence of HIV in this population is required
[16-18]. Given the specific circumstances of these individ-
uals, inconsistencies in previous studies as well as develop-
ment of HIV, its complications, and burden, is it significant
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to conduct a systematic review and meta-analysis to deter-
mine the prevalence of HIV in MSM.

Most HIV cases are observed in high-risk groups, such
as MSM. Assessing their HIV prevalence rate and informing
the authorities of the statistics can help allocate human and
financial resources for intervention, screening, and timely
diagnosis of HIV in this high-risk group. Therefore, the cur-
rent study aimed to accurately establish the worldwide preva-
lence of HIV in MSM through a systematic review and meta-
analysis. The study’s originality stems from its thorough and
methodical approach to estimate HIV worldwide prevalence
rate among MSM, which overcomes the limitations of prior
research while giving current and reliable data. The findings
of this study have the potential to inform public health efforts,
intervention programs, and policy-makers, to reduce HIV
burden among MSM and improve their overall well-being.

Material and methods

This study was a systematic review and meta-analysis,
which aimed to accurately estimate the worldwide preva-
lence of HIV in MSM population using 5 steps: search strat-
egy, screening and selection, data extraction, risk of bias, and
meta-analysis. The preferred reporting items for systematic
reviews and meta-analyzes (PRISMA) and meta-analysis
of observational studies in the epidemiology (MOOSE) were
used in the study [19-21] (Table 1).

Search strategy

Articles published from January 1990 to April 2023 in
5 electronic databases, including PubMed (MEDLINE),
Scopus, Web of Science, Embase, Ovid, and PsycINFO,
were retrieved and reviewed using the following key words:
“Men Who Have Sex with Men,” “Gender Minorities,”
“Gays,” “Non-Heterosexual Persons,” “Gender Incongru-
ence;,” “Ego-Dystonic Homosexuality, “HIV;” “AIDS;” “Hu-
man Immunodeficiency Virus,” “Acquired Immunodeficien-
cy Syndrome?”

In each electronic database, English-written papers only
were selected using medical subject heading (MeSH) and
Excerpta Medica Tree (Emtree). Search strategy was based
on PRISMA reporting checklist. Cross-sectional research
targeting MSM, which primary outcomes were to evaluate
the prevalence of HIV/AIDS, were included in the study.
Also, laboratory tests, such as enzyme-linked immunosor-
bent assay (ELISA), Western blotting, etc., for detecting and
evaluating HIV antibodies were considered in establishing
the prevalence of HIV. Studies written in languages other
than English, cohorts, case series, reports, clinical trials, let-
ters to editors, and systematic reviews, were excluded from
analysis. Similarly, studies with populations other than MSM,
such as lesbians or transgender people, were not considered.
This meta-analysis defined MSM as those who have sex with
other men, independent of sexual orientation or self-identi-
fication, and included both homosexual and bisexual males
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Table 1. Characteristics and demographic variables of men who have sex with men (MSM) populations in the included studies

Authors (year) Type of study Study population Age in | Sample HIV Laboratory test type
[Ref] (country) years size (n) | prevalence,
(mean) n (%)
Bayer AM et al. Cross-sectional MSM 24 84 15 (17.8) HIV rapid test
(2013) [46] (Peru)
Belza MJJSTI Cross-sectional MSM 29.2 418 51 (12.2) ELISA, Western blot
(2002) [47] (Spain) or immunofluorescence
Bockting W et al. Cross-sectional MSM >18 480 408 (86.0) Not reported
(2005) [48] (England)
Brahmam GN et al. Cross-sectional MSM >18 2,023 293 (14.5) Serologic tests
(2008) [49] (India)
Figueroa JP et al. Cross-sectional MSM >16 449 141 (31.4) HIV rapid test,
(2011) [50] (Jamaica) Western blot, ELISA
Hakim AJ et al. Cross-sectional MSM >12 848 54 (6.3) HIV rapid test
(2017) [51] (Papua New Guinea)
Hawkes S et al. Cross-sectional MSM >18 1,448 7 (0.4) Vironostika HIV
(2007) [52] (Pakistan) Uni-Form Il plus, EIA
Keshinro B et al. Cross-sectional MSM 24 862 473 (54.9) HIV rapid test
(2016) [53] (Nigeria)
Perez-Brumer AG Cross-sectional MSM 28 560 125 (22.3) EIA, Western blot
et al. (2007) [54] (Peru)
Poteat T et al. Cross-sectional MSM 39 3,649 505 (14.1) HIV rapid test
(2017) [55] (Africa)
Somia IKA et al. Cross-sectional MSM >18 392 245 (62.5) Blood tests for CD4+
(2018) [56] (South East Asia) count, plasma HIV-RNA
Supindham T et al. Cross-sectional MSM >18 200 10 (5.0) HIV rapid test, ELISA
(2015) [57] (Thailand)
Beyrer C et al. Cross-sectional MSM >13 1,752 303 (17.2) Western blot
(2005) [58] (Thailand)
Brito MO et al. Cross-sectional MSM >18 100 5 (5.0) HIV rapid test, ELISA
(2015) [59] (Dominican Republic)
Phillips AE et al. Cross-sectional MSM >18 357 26 (7.4) Not reported
(2010) [60] (India)
Lahuerta M et al. Cross-sectional MSM >18 552 76 (13.7) HIV rapid test,
(2015) [61] (Mali) Western blot
Cao W etal. Cross-sectional MSM All age 711 22 (3.09) Not reported
(2022) [62] (China)
Prabhu S et al. Cross-sectional MSM (condomless 28 4,290 474 (11.0) ELISA
(2022) [63] (India) anal intercourse)
MSM 29 3,796 | 814 (21.4)
(anal intercourse
without condoms)
MSM 28 8,086 1,288 (15.9)
(all population)

Zhang F et al. Cross-sectional MSM (Taiyuan City) 15-50 755 184 (24.4) ELISA
(2022) [64] (China) MSM (Linfen City) | 15-50 | 1,098 | 268 (24.4)

MSM (Changzhi City) | 15-50 855 92 (10.8)
Lin GE et al. Cross-sectional MSM Not 41,503 3,312 (7.9) ELISA
(2017) [65] (China) reported
Chen Jetal. Cross-sectional MSM Not 205 21 (10.0) HIV rapid test, ELISA
(2021) [66] (Vietnam) reported
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who have intercourses with other men. For gray literature,
HIV/AIDS-related databases, such as UNAIDS and WHO
reports were explored. Search strategy was independently
developed by two authors (YM and MS), with existing differ-
ences resolved with the opinion of a third, more experienced
researcher (GM). A manual search was also performed by
reviewing sources and references of related articles.

Screening and selection of articles

EndNote X8 library was used to collect articles, remove
duplicates, and review titles and abstracts. Initially, titles and
abstracts were independently reviewed by two researchers
(MS and YM), and differences were discussed and referred
to a third person (GM) to be solved, if necessary. Screened
references were selected for full-text review if they contained
the desired data in their titles or abstracts. Full texts were
separately reviewed by two authors (YM and MS). Data were
extracted from eligible studies and entered into Microsoft
Excel 2016.

Data extraction

Initially, a checklist was prepared with an opinion of ex-
perts in data extraction. Data collected included authors’
names, year of article’s publication, HIV prevalence rate
among MSM, type of study, sample size, participants age,
country or region, statistics of studied population, and
method of measuring HIV prevalence.
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Risk of bias

Studies were evaluated qualitatively with the Newcastle-
Ottawa quality assessment scale (NOS) checklist [22]. This
checklist assessed the quality of observational studies, mainly
cross-sectional ones, and examined each study using six
items in three groups, including selecting study samples,
comparing and analyzing study groups, and measuring and
analyzing the desired outcome. Each of these items was
given a score of 1 if that was observed in the studies, and
the maximum score for each survey was 9 points. In case
of discrepancies in the score assigned to published articles
and reaching an agreement, discussion and a third research-
er’s opinion were applied. The STROBE checklist [23] was
also employed for all articles, which consisted of six general
sections as follows: titles and abstracts, introductions, me-
thods, results, discussions, and other information.

Meta-analysis

For meta-analysis, prevalence values were first extract-
ed from selected studies, and typical error prevalence values
were calculated for each analysis. In addition to HIV pre-
valence, total sample size of each study was extracted to
perform the metaprop command, while the DerSimonian-
Laird random effects model was employed to estimate
the pooled prevalence of HIV (95% CI) in MSM popula-
tion, with the metaprop and metan commands in Stata 17.
Also, Cochrane Q and 12 tests were used to examine the

Grey literature (n = 20)

Eliminated duplicates (n = 1,332)

Excluded papers (n = 760)

Excluded papers (n = 109)

(abstract irrelevant to the subject and type of study)

Excluded papers (n = 253)

Figure 1. Search outputs and study selection
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Prevalence with 95% CI  Weight (%)

Belza M, et al., 2002 =

Beyrer C, et al., 2005

Bockting W, et al., 2005

Hawkes S, et al., 2007 [ ]
Perez BAG, et al., 2007

0.12[0.09,0.15]  4.00
0.17[0.15,0.19]  4.02
B8 0.86[0.83,0.89]  4.00
0.00[0.00,0.01]  4.03

&5 0.22[0.19,0.26]  3.99

Brahmam GN, et al., 2008 -] 0.14[0.13, 0.16] 4.02
Phillips AE, et al., 2010 ki 0.07 [0.05, 0.10] 4.01
Figueroa JP, et al., 2011 - 0.31[0.27, 0.36] 3.98
Bayer AM, et al., 2013 ~ - 0.18[0.10,0.26]  3.86
Brito MO, et al., 2015 = 0.05 [0.01, 0.09] 3.98
Lahuerta M, et al.,, 2015 B 0.14[0.11,0.17]  4.00
Supindham T, et al., 2015 = 0.05 [0.02, 0.08] 4.00
Keshinro B, et al., 2016 [ ] 0.55[0.52,0.58]  4.00
Lin GE, et al.,, 2017 B 0.08 [0.08, 0.08] 4.03
Poteat T, et al., 2017 ] 0.14[0.13,0.15]  4.02
Hakim AJ, et al., 2017 | 0.06 [0.05, 0.08]  4.02
Somia IKA, et al., 2018 * 0.63 [0.58, 0.67] 3.97
Chen J, et al., 2021 = 0.10[0.06,0.14]  3.98
Prabhu S, et al., 2022 . 0.16 [0.15, 0.17] 4.02
Zhang F, et al., 2022 ] 0.24[0.22,0.27]  4.01
Prabhu S, et al., 2022 ' 0.21[0.20, 0.23] 4.02
Prabhu S, et al,, 2022 - 0.11[0.10,0.12]  4.02
Cao W, et al., 2022 B 0.03[0.02,0.04]  4.02
Zhang F, et al., 2022 ] 0.11[0.09,0.13]  4.01
Zhang F, et al., 2022 B 0.24[0.21,0.27]  4.00
Overall E- - 0.20[0.12, 0.28]
Heterogeneity: 1> = 0.02, P = 78.93%, H? = 120.70
Test off 0 = 0: Q(24) = 210.47, p = 0.00
Test of 6 = 6: z = 4.99, p = 0.00
1 I 1

Random-effects RENIL model 0 .5 1

Figure 2. Pooled worldwide prevalence of HIV in MSM populations

heterogeneity and variance between the studies selected for ~Results

meta-analysis, and funnel plot and Egger test were utilized
to evaluate the publication bias. Meta-regression analysis
and chart were used to investigate the relationship between
age of MSM and sample size of selected studies with the esti-
mated cumulative prevalence. Sensitivity analyses were also
performed for each of the outcomes in forest plot [24-26]
to assess the robustness and reliability of the results by exa-
mining the effect of different factors or assumptions on the
results of meta-analysis. In this study, statistical significance
threshold was set at p < 0.05.

After performing the search with its strategy in inter-
national databases, 2,779 articles were found in the da-
tabases and 20 papers in the gray literature. After elimi-
nating duplicates and screening according to titles, there
were 383 articles from the screening phase based on their
abstracts. In the next stage, after screening based on
abstracts, 109 articles were excluded due to irrelevance
of their abstracts and study type with the research objec-
tives, and 274 papers were reviewed based on full text.

HIV & AIDS Review 2026/Volume 25/Number 3
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Figure 3. Funnel plot and meta-regression analysis of the effect of age, sample size, and year of publication on pooled pre-

valence of HIV in MSM population

After a complete review and evaluation of their full texts,
21 cross-sectional articles assessing MSM populations
were considered for a meta-analysis (Figure 1). Gene-
rally, in these studies, 75,473 MSM were tested for HIV,
of whom 9,212 were HIV-positive. The pooled worldwide
prevalence of HIV in MSM after combining these stud-
ies was 20% (95% CI: 12-28%) (Figure 2). The majority
of HIV ranged from 0 to 86%, with the lowest and highest
rates related to Hawkes et al. and Bockting et al. papers,
respectively. The results of Egger test showed that publi-
cation bias did not occur in calculating the pooled prev-
alence of HIV in MSM (B = 6.86, SE = 6.71, p = 0.306).
The funnel plot is demonstrated in Figure 3.
Meta-regression analysis was also used to investigate
the relationship between age of MSM, year of publication,
and sample size of studies included in meta-analysis, the
results of which are presented in Figure 3. According to
this analysis, age was not significantly associated with the
pooled prevalence of HIV in MSM (coefficient = -0.057,
SE = 0.006, t = -0.08, p = 0.935). Also, the sample size (co-
efficient = -0.041, SE = 0.006, ¢ = -0.60, p = 0.555) and year
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of publication (coefficient = -0.544, SE = 0.021, t = -0.22,
p = 0.332) were not significantly related to the pooled prev-
alence calculated in the meta-analysis, respectively (coef-
ficient = -0.041, SE = 0.006, t = -0.60, p = 0.555) (Figure 3).

Sub-group analysis

In this study, sub-group analysis was performed based
on the place of study, method of diagnosing HIV in MSM,
and year of article’s publication. The results are presented in
Table 2.

There were 16 studies, which included a total sample
size of 68,319 MSM in Asia, with 7,413 of HIV-infected cas-
es. The pooled prevalence of HIV in Asian MSM was 16%
(95% CI: 12-23%). In addition, two studies were conducted
with a sample size of 898 people in continental Europe,
of whom 459 were HIV-positive MSM. The pooled preva-
lence of HIV in European MSM was 49% (95% CI: 23-86%),
which was higher than that in other parts of the world. In
Africa, there were three studies with a sample size of 5,063
individuals, of which 1,054 people were infected with HIV.
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Table 2. Summary of prevalence estimates (95% Cl) for included studies conducted on the prevalence of HIV in MSM popu-
lations based on the continent and methods of detecting HIV

Sub-group No. No. of cases Pooled Between studies Between sub-groups
(S‘;:;:‘ed;?:e) wi(chsmv) PE;‘;;‘“-C"SE P (%) | Preterogenery | Q Q heterogeneity
Continent
Asia 16 (68,319) 7,413 16% (8-23%) 65.20 0.13 10.84 4.88 0.00
USA 4(1,193) 283 19% (8-30%) 79.07 0.00 50.41
Europe 2 (898) 459 49% (23-86%) 69.10 0.04 21.40
Africa 3 (5,063) 1,054 28% (5-50%) 88.62 0.00 82.89
Diagnostic method
ELISA 16 (66,178) 7,330 17% (10-25%) 90.14 0.00 97.33 1.98 0.00
Rapid test 4 (5,443) 1,047 23% (7-39%) 90.40 0.00 99.76
Western blot 2 (2,304) 379 16% (12-19%) 65.88 0.19 8.15
Not reported 3 (1,548) 456 32% (21-54%) 75.93 0.00 113.50
Years
2000-2005 3 (2,650) 762 38% (10-72%) 69.22 0.03 79.64 3.02 0.55
2006-2010 4 (4,388) 451 11% (2-20%) 77.27 0.02 88.43
2011-2015 5(1,385) 247 14% (5-24%) 66.78 0.02 77.63
2016-2020 5 (47,254) 4,589 29% (5-53%) 89.99 0.00 99.42
2021-2022 8 (19,796) 3,163 15% (10-20%) 89.03 0.01 98.77

The meta-analysis results indicated that the pooled preva-
lence of HIV in African MSM was 28% (95% CI: 5-50%).
Finally, four studies were conducted in the United States,
showing that out of 1,193 MSM surveyed, 283 were infected
with HIV. The pooled prevalence in this meta-analysis was
19% (95% CI: 8-31%) (Table 2).

In terms of HIV diagnostic method in MSM, the results
demonstrated that in 16 studies, ELISA serum method was
utilized (a sample size of 66,178 people), four other stud-
ies used a rapid test (a sample size of 5,443 people), and
two studies used a Western blot for definitive results (a sam-
ple size of 2,304 people), whereas two studies with a sample
size of 837 patients did not report method of HIV diagnos-
ing. The pooled prevalence of HIV in MSM in studies em-
ploying the rapid test method was higher than that using
other diagnostic tests, while the lowest pooled prevalence
was in studies evaluating HIV with the Western blot test
(Table 2).

Three studies were performed to determine the world-
wide prevalence of HIV in MSM between 2000 and 2005.
The total sample size in these studies was 2,650 individuals,
and the pooled prevalence of HIV in MSM after combining
the studies was 38% (95% CI: 10-72%). However, four stud-
ies were done between 2005 and 2010, with a sample size
of 4,388 and a pooled prevalence of 11% in meta-analysis
(95% CI: 2-20%). The pooled prevalence of HIV in MSM be-
tween 2016 and 2020 was higher than in other years (Table 2
and Figure 4).

Sensitivity analysis

In the sensitivity analysis, the lowest prevalence was
assessed excluding Bockting et al., while the highest pre-
valence was calculated without considering Hawkes et al.
study. Thus, the results of sensitivity analysis almost present-
ed the stability of calculated pooled prevalence with 20%
(95 CI%: 12-28%) (Figure 5).

Discussion

MSM are at high-risk for being infected with HIV world-
wide due to their high numbers of partners without using
any definite protection. Also, high migration rate is import-
ant reason [17, 27]. In 2005, out of 30,956 HIV-infected
patients in the USA, 53% were MSM. This amount was

40 38%
35
30
25
20
15
10

29%

14%

Pooled prevalence [%]

2000-2005 2006-2010 2011-2015 2016-2020 2021-2022
Years

Figure 4. Pooled prevalence of HIV in MSM population based
on various years
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Figure 5. One-way sensitivity analysis of HIV pooled prevalence in MSM population

more than twice in Black MSM than in White MSM [28].
A huge concern for HIV prevention in the world is whether
MSM living with HIV may potentially transmit HIV to their
female spouses, since it is estimated that 90% of MSM would
eventually marry a woman in their lifetime due to the tradi-
tional cultures and illegality of homosexual marriage in some
countries [29-31]. In this study, we found substantial under-
reporting of male-to-male sex. MSM remain disproportion-
ally affected by HIV compared with men who have sex with
women only. To the best of our knowledge, this study is one
of the newest updates of meta-analysis evaluating data of re-
cent years. The results of the present meta-analysis demon-
strate that the cumulative worldwide prevalence of HIV
in MSM was 23%, with a confidence interval of 15 to 31%.
The cumulative prevalence of HIV in European MSM was
49%, with a confidence interval of 23 to 86%, higher than in
other parts of the world. According to the Global HIV Re-
port of 2023, by the end of 2022, an estimated 39 million
people worldwide were living with HIV (PLHIV), ranging
from 33.1 million to 45.7 million. Additionally, over 1.3 mil-
lion of HIV new cases were reported in 2022, ranging from
1 million to 1.7 million. Of the 39 million people living with
HIV, approximately 53% were women and girls. Regarding
key and high-risk populations, statistics in 2022 showed that
the median HIV prevalence among key populations aged
15 to 49 years was 0.7%, with the highest prevalence among
transgender individuals and MSM at 10.3% and 7.5%, re-
spectively [32]. The prevalence of HIV among MSM varied
in terms of geographic location, and was highest in the Eu-
ropean Region but did not differ by age and time interval
of the evaluations. The sampling methods used were scientific
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and standard; these were needed to calculate the exact esti-
mation of HIV among MSM. The prevalence in some stud-
ies might be overestimated or underestimated, especially in
studies with smaller sample sizes. The results of the present
meta-analysis demonstrated that the prevalence of HIV in
European MSM community is higher than in other geograph-
ical locations, which is in line with the Global HIV Report
of 2023 also emphasizing this finding. The published report
mentions that due to the increasing trend of MSM engaging
in chemsex, which is more common in developed countries,
the incidence of HIV is on the rise [32]. Additionally, results
of a recent review study indicated that this growing phenom-
enon is also seen in Asian countries, which might contribute
to the higher prevalence of HIV in the Asian Region [33, 34].
In terms of chemsex, especially in key populations and their
sexual partners, it requires a comprehensive, non-judgmental,
and person-centered approach. This include integrated sexual
and reproductive health services, mental health services, nee-
dle-syringe programs, opioid agonist maintenance treatment
services as well as linkage to other evidence-based prevention,
diagnosis, and treatment interventions [33, 35-37].

MSM population carry the most significant burden
of HIV infections in the United States, and account for most
HIV infections (68%) diagnosed among adults and adoles-
cents [38]. There was a high prevalence of HIV in countries
with mixed and generalized epidemics, while it was close to
one in some of the gross hyper-endemic countries. Because
the total prevalence in these countries was already very high,
the prevalence of HIV among men in the general population
was very close to that of MSM. The national response to HIV
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infection in this context at the country level may also direct-
ly influence the MSM sub-population [39].

Regarding the type of laboratory tests, the highest
prevalence was achieved by using the rapid test, while the
lowest prevalence was earned through the Western blot.
These findings might have important policy implications
regarding the area of residency and selection of tests for
diagnosing HIV-positive patients. Because the Western
blotting diagnostic test was used as a definitive test, ELISA
was applied initially for diagnosing HIV; if it was positive,
Western blotting would be performed. This was the reason
why the prevalence of HIV analyzed by Western blotting
was lower than the rapid test. However, in epidemiologi-
cal studies, ELISA is usually performed without Western
blotting. Data from this study indicated that there is a high
burden of HIV infection among MSM in European coun-
tries. Therefore, there should be significant considerations
for MSM in these regions.

For routine, universal HIV testing, finger-stick whole-
blood rapid testing was observed more acceptable and
feasible than ELISA. A larger use of rapid tests by general
practitioners, especially free of cost, reduced the number
of patients unaware of their HIV-positive status [40].

HIV prevalence rate among MSM students in China
revealed their high-risk of HIV infection within their age
range. The prevalence of HIV in this group was 6.8% from
2000-2010, representing the need for comprehensive inter-
vention strategies to prevent this infection [41]. In a meta-
analysis from China, the pooled prevalence of HIV infec-
tion was 7.7%, with every year increasing rate among MSM.
This prevalence differed in various regions of China [42]; in
an older Chinese study, the occurrence of HIV among MSM
was reported 2.5% [42]. This difference in prevalence rate
showed an increasing risk of HIV infection among MSM in
recent years. However, according to the analysis of our study,
there was not any meaningful data presenting the increasing
rate of HIV prevalence during these years, thus, our results
were not in line with these two studies.

In Latin America, the prevalence of HIV was evaluat-
ed, and it was highly concentrated on the MSM population.
This meta-analysis reported that the Latin America Region
was one of the highest HIV prevalence regions in the world
for MSM. Nonetheless, there was no evaluation in terms
of the time passage or age range [43].

In our study, we did not find any meta-analysis evaluat-
ing the prevalence of HIV in European countries, therefore,
our study can be considered the first in the field. Our analy-
sis showed a high prevalence of HIV in Europe. Therefore, it
can be concluded that regardless of the region and its major-
ity of HIV, there should be a considerable program for HIV
prevention, surveillance, intervention strategies, and treat-
ment among at-risk populations. This high incidence of HIV
among MSM demonstrated a high prevalence of unprotected
sex behaviors, suggesting a potential risk of accelerated AIDS
contamination among MSM, hence prevention programs
should include evidence-based policy decisions for plans’ im-
provement. Although differences between sampling methods,
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sample sizes, and study locations are required to be consid-
ered, European countries should be more aware of planning
an exact preventive program due to their high migration rate.
HIV-positive patients must be integrated into epidemio-
logical monitoring systems at the country level. The programs
for this group of patients can involve sexually transmitted in-
fections (STIs) screening and treatment among men, facili-
tating access to vaccines to prevent infections, such as HBV
and HPV, which can help reduce their HIV risk as well as
educational programs, such as condom using, etc. [44, 45].
One of the strengths of this study is that it is the first
and up-to-date meta-analysis to determine the prevalence
of HIV in MSM populations in the world. The results of this
study can also be significant for health professionals and pol-
icy-makers. Limitations of this study include the lack of re-
porting other influential variables on the prevalence of HIV
in MSM, such as the number of sexual partners, sexual rela-
tionships, existence or absence of unprotected intercourses,
and other essential variables in preliminary studies entered
into the meta-analysis. This prevented the identification
of crucial factors and sources affecting the existence of het-
erogeneity in the final results of the meta-analysis.

Conclusions

The findings indicate a substantial prevalence of HIV
among MSM across the included studies, highlighting the im-
portance of targeted HIV prevention, testing, and treatment
services for this population. Continued efforts at the interna-
tional, national, and regional levels may help improve access to
appropriate HIV prevention and care, including regular testing,
pre-exposure prophylaxis, and antiretroviral therapy. Further
well-designed studies with larger and more representative sam-
ples are needed to better characterize the epidemiological and
behavioral patterns of HIV among MSM.
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