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Abstract 

Background Bacterial sexually transmitted infections (STIs) including Neisseria gonorrhoeae and Chlamydia trachoma-
tis are common in men who have sex with men (MSM). These infections increase the risk of acquiring and transmit-
ting human immunodeficiency virus (HIV) in this key population. Access to MSM in many countries in sub-Saharan 
Africa remains generally difficult due to discrimination or criminalization of their sexual orientation which could 
lead to depression and risky sexual practices associated with prevalence. This protocol therefore proposes to under-
take a systematic review and meta-analysis of literature on the prevalence of gonococcal and chlamydial infections 
among MSM in Sub-Saharan Africa.

Methods This review which aims to ascertain the pooled prevalence and risk factors of these infections in sub-
Saharan Africa’s MSM population will follow the Preferred Reporting Items for Systematic Review and Meta-analyses 
(PRISMA) guidelines. The search strategy will review relevant articles from the following databases: PubMed, Sco-
pus, ISI Web of Science and the Directory of Open Access Journals (DOAJ). Articles screening for eligibility and data 
extraction will be conducted by two independent reviewers. All discrepancies will be resolved by the third and fourth 
reviewers. Heterogeneity in studies will be evaluated using the I2 statistic and where heterogeneity is high and signifi-
cant, a random effect model will be used to estimate the pooled prevalence. Publication bias will be assessed using 
the Doi plot. Extracted data will be analysed using MetaXL add-on for Microsoft excel. Data will be presented in tables 
and graphically presented in forest plots.

Discussion In this study, we anticipate being able to systematically determine the prevalence of Neisseria gonor-
rhoeae and Chlamydia trachomatis among MSM as well as explore possible risk factors associated with prevalence. The 
outcomes of the systematic review and meta-analyses will serve to support researchers and public health stake-
holders in identifying healthcare priorities and in addressing issues pertaining to the overall wellbeing of the MSM 
community.
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Background
Sexually transmitted infections (STIs), including gonor-
rhoea and chlamydia, cause significant morbidity and 
mortality worldwide [1]. These STIs are a variety of clini-
cal syndromes caused by pathogens that can easily be 
transmitted through sexual contact [2] and can facilitate 
individual susceptibility to human immunodeficiency 
virus (HIV) acquisition and transmission [1, 3]. Globally, 
the rate of STIs is increasing despite biomedical advances 
and considerable public health efforts. In 2012, 498.9 mil-
lion new cases of curable STIs were reported worldwide. 
Their burden is disproportionally higher in low- and mid-
dle-income countries, with sub-Saharan Africa contrib-
uting 93 million new cases [4, 5]. Vulnerable populations 
include men who have sex with men (MSM) [6].

Studies on MSM in sub-Saharan Africa have reported 
high prevalence of STIs including Neisseria gonorrhoea 
(Ng) and Chlamydia trachomatis (Ct) [7, 8]. These bac-
terial infections (Ng and Ct) among African MSM have 
prevalence reportedly ranging from 1% [9] to 23% [10]. 
Studies from Kenya have shown Ng prevalence among gay 
men and other MSM to be 9.3% [11]. In Senegal, Ng prev-
alence among MSM has been estimated at 5.5% [12, 13] 
while in Nigeria, a published study estimated a Ng preva-
lence of 23% and Ct prevalence of 16% [14].

Although much attention has been given to African 
MSM in recent times, access to MSM in many countries 
in sub-Saharan Africa remains generally difficult. This 
situation is largely due to stigma, discrimination and/
or criminalization of their sexual orientation [15–17], 
leading to their reluctance in accessing healthcare ser-
vices. Because MSM suffer significant stigma due to 
lack of social acceptance, they become depressed and 
may engage in risky sexual practices including alcohol 
and substance abuse which are associated with preva-
lence [18–20]. Almost two-third of African countries 
still criminalize same-sex sexual behaviour, with long 
prison sentences or even the death penalty [21]. These 
issues may explain why research on MSM in sub-Saharan 
Africa is lagging behind other parts of the world [22–24], 

contributing to the paucity of information on this key 
population at higher risk for STIs. Hence, a systematic 
review aimed at ascertaining the pooled prevalence of Ng 
and Ct, and their associated risk factors in MSM in sub-
Saharan Africa is necessary. The result of which is likely 
to inform research and policies in identifying healthcare 
priorities for this population living in Africa.

Objectives
This protocol for a systematic review aims to docu-
ment the pooled prevalence of infections by Chlamydia 
trachomatis and Neisseria gonorrhoeae in MSM in sub-
Saharan Africa. Other objectives are to:

• Describe chlamydial and gonococcal infections 
diagnosed by syndromic management or laboratory 
testing

• Identify the associated risk factors for the prevalent 
infections among MSM

Methods
This protocol is registered with the open access reg-
istry for systematic review protocols PROSPERO 
(CRD42022327095) and developed in accordance with 
the Preferred Reporting Items for Systematic Review and 
Meta-analyses for Protocols (PRISMA-P) 2015 check-
list [25]. The planned systematic review will be reported 
according to the PRISMA 2020 statement [26].

Eligibility of research question
A Population Exposure Outcomes (PEO) framework 
(Table  1) will be used to evaluate the eligibility of the 
research question. Only studies reporting overall and/
or anatomical site-specific prevalence of chlamydia and/
or gonorrhoea in men who have sex with men will be 
included. No restriction will be applied for study design, 
diagnostic test type and year of publication.

Table 1 PEO (Population, Exposure, Outcomes) framework

Population MSM in sub-Saharan Africa

Intervention/Exposure Prevalence of chlamydia and gonorrhoea infections determined by syndromic management 
or laboratory testing for urethral/pharyngeal/rectal infection

Outcomes Overall and anatomical site-specific prevalence rates, and risk factors for chlamydia and gonorrhoea
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Identifying relevant studies
Electronic databases will be used to search articles in 
peer-reviewed journals from the following databases: 
PubMed, Scopus, ISI Web of Science, Directory of Open 
Access Journals (DOAJ). Search terms used and their 
synonyms were identified using the Medical Subject 
Headings (MeSH). The uniterms and Boolean operators 
in English to be used in the search strategies are (Men 
who have sex with men OR gay) AND ((Neisseria gon-
orrhoeae OR N. gonorrhoeae OR Gonorrhoeae infection 
OR Gonorrhoeae) AND (Chlamydia trachomatis OR C. 
trachomatis OR Chlamydia infection OR Chlamydia)) 
AND (Africa OR Sub-Saharan Africa OR Western Africa 
OR Eastern Africa OR Southern Africa OR Central 
Africa). Also, a combination of relevant key words with 
names of each of the countries in Sub-Saharan Africa will 
also be performed. The search strategy will be adapted for 
each of the databases to be searched. The search strategy 
was piloted in April 2022 to test the appropriateness of 
selected keywords and electronic databases as depicted 
in Table 2.

Study selection
The selection of eligible studies will be based on the fol-
lowing inclusion and exclusion criteria:

Inclusion criteria

1. Studies that describe data from MSM in sub-Saharan 
Africa

2. Studies that include men who have sex with men 15 
years and older

3. Studies that quantified the prevalence of chlamydia 
and/or gonorrhoea

4. Original research written in English language
5. Studies that report prevalence based on an adequate 

numerator and denominator where actual diagnostic 
tests were employed

Exclusion criteria

1. Studies that assessed non-human subjects
2. Studies published in languages other than English
3. Studies without full text available
4. Studies that computed incident infections only
5. Studies conducted in other countries other than 

countries in Sub-Saharan Africa
6. Case reports, Short reports, Letters, Notes, Confer-

ence abstracts, Review articles

First, title and abstracts of retrieved articles will be 
screened. Titles and abstracts of all articles identified 
from the search will be independently screened by the 
primary author and a co-author, following removal of 
duplicates. Then, full article screening will be conducted 
for their eligibility. Eligible articles will be retrieved and 
exported to Endnote version 20 reference manager. A 
hand search of the reference list of all selected articles 
will also be performed in order to be more comprehen-
sive in the search strategy. Disagreements between the 
two authors (if any) will be discussed and resolved with 
the third and fourth authors. Full article screening based 
on eligibility criteria will then be conducted indepen-
dently by two authors and all discrepancies resolved by 
the third and fourth authors. The PRISMA flowchart will 
be used to report the screening results (Fig. 1).

Data extraction
A data extraction template will be designed using Micro-
soft Excel for collection of data from eligible studies. 
This data extraction template will be piloted and edited 
through an iterative process. Two authors will indepen-
dently extract the data. The third and fourth author will 
independently verify all extracted data. The following 
data will be extracted: first author, year of publication, 
study period, country, geographic location, study design, 
setting, type of participants, sampling method, sample 

Table 2 Potential search strategy on PubMed

Search Query

#1 (“sexual and gender minorities”[MeSH Terms] OR men who have sex with men[Text Word]) OR (“sexual and gender minorities”[MeSH Terms] 
OR “homosexuality”[MeSH Terms] OR gay[Text Word])

#2 (((“neisseria gonorrhoeae”[MeSH Terms] OR Neisseria gonorrhoeae[Text Word]) OR (“neisseria gonorrhoeae”[MeSH Terms] OR N. 
gonorrhoeae[Text Word])) OR (gonorrhoeae[All Fields] AND (“infections”[MeSH Terms] OR infection[Text Word]))) OR gonorrhoeae[All Fields]

#3 (((“chlamydia trachomatis”[MeSH Terms] OR Chlamydia trachomatis[Text Word]) OR (“chlamydia trachomatis”[MeSH Terms] OR C. 
trachomatis[Text Word])) OR (“chlamydia infections”[MeSH Terms] OR chlamydia infection[Text Word])) OR (“chlamydia”[MeSH Terms] 
OR chlamydia[Text Word])

#4 (((((“africa”[MeSH Terms] OR Africa[Text Word]) OR (“africa south of the sahara”[MeSH Terms] OR Sub-Saharan Africa[Text Word])) OR (“africa, 
western”[MeSH Terms] OR Western Africa[Text Word])) OR (“africa, eastern”[MeSH Terms] OR Eastern Africa[Text Word])) OR (“africa, 
southern”[MeSH Terms] OR Southern Africa[Text Word])) OR (“africa, central”[MeSH Terms] OR Central Africa[Text Word])

#5 #1 AND #2 AND #3 AND #4
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size, age, median age, specimen type, anatomical site, 
laboratory diagnosis method, prevalence of chlamydia 
and/or gonorrhoeae (Table  3). In case of missing or 

incomplete information, authors will contact the authors 
of the publications to request further particulars.

Risk of bias and quality assessment
The risk of bias tool for prevalence studies will be used to 
evaluate the quality and risk of bias of the included stud-
ies for the review and meta-analysis. This tool which was 
developed by Hoy and colleagues uses a 10-item rating 
scale to assess the internal and external validity of stud-
ies [27]. Each of the 10 items will be rated as either low 
or high risk of bias and the overall risk of bias will then 
be determined according to the number of high risk of 
bias per study (low: ≤2; moderate: 3–4; and high: ≥5) 
[28]. Insufficient information related to 10 items will be 
regarded as high risk of bias [29, 30].

The quality of evidence provided by the included stud-
ies will be established using the Grading of Recommenda-
tions, Assessment, Development and Evaluation (GRADE) 
tool taking into account the risk of bias, indirectness of 
evidence, inconsistencies, imprecision and publication 
bias. Following assessment, the overall certainty in evi-
dence will be categorized into four: High (the true effect 
is similar to the estimated effect), Moderate (where the 

Fig. 1 PRISMA flow diagram describing selection of studies for systematic review of gonorrhoea and chlamydia prevalence among MSM 
in sub-Saharan Africa [26]

Table 3 Data extraction tool

1. First author

2. Year of publication

3. Study period

4. Country

5. Geographic location

6. Study design

7. Setting

8. Type of participants

9. Sampling method

10. Sample size

11. Age

12. Mean age

13. Specimen type

14. Anatomical site

15. Laboratory diagnosis method

16. Prevalence of chlamydia and/or gonorrhoeae
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true effect is probably close to the estimated effect), Low 
(where the true effect might be markedly different from 
the estimated effect) and Very low (where the true effect 
is probably markedly different from the estimated effect).

Data synthesis and analysis
The extracted data will be analysed using the MetaXL 
add-on for Microsoft excel [31, 32]. The data will be pre-
sented using tables and the results will be graphically pre-
sented in forest plots. The heterogeneity in the studies 
will be evaluated using the I2 statistic. Where heteroge-
neity is high and significant across the included studies, 
a random effect model will be used to determine the 
pooled prevalence estimate. Subgroup analysis and meta-
regression will be conducted to detect possible sources 
of heterogeneity according to study characteristics such 
as study design, sample size, country, diagnostic test and 
HIV status. Publication bias will be assessed using the 
Doi plot [33].

Discussion
In this study, we expect to be able to systematically deter-
mine the prevalence of Ng and Ct among MSM. Further-
more, we will explore possible risk factors associated with 
prevalence. The results section of the systematic review 
and meta-analysis will include a description of all stud-
ies, results of all analyses including planned subgroup 
analyses. We will in the discussion section summarize the 
main findings and their implications. We will also com-
pare our findings with others and discuss limitations of 
the study.

This study is necessary and of importance considering 
that STIs remain a major public health problem in Africa, 
and the role of MSM in the transmission dynamics is 
increasingly being recognized [34]. Published estimates 
indicate that Africa remains the continent most affected 
by STI/HIV [35]. MSM, particularly those from Africa, 
are at increased risk for STIs such as HIV, Ng, Ct and 
syphilis [34, 36, 37] and may experience significant barri-
ers to quality health care due to widespread sigma, crimi-
nalization [38] and ridicule by healthcare workers [22]. 
This situation is compounded by the general lack of data 
on MSM prevalence of STI/HIV and risk factors in the 
African setting [34, 35]. Therefore, in order to adequately 
address and contain the STI epidemic and the associated 
burden in this key population, more research is required.

The outcomes of the systematic review and meta-anal-
yses will be disseminated through publication in peer-
reviewed journals. The findings of this study will serve 
to support researchers and public health stakeholders in 
identifying healthcare priorities and in addressing issues 
pertaining to the overall wellbeing of the MSM population.
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