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Abstract
Men who have sex with men (MSM) have a disproportionate risk of acquiring sexually transmitted infections (STIs), such as
syphilis. However, prevalence and determinants of syphilis among this population are less known inWest Africa. This study aims
to estimate syphilis prevalence among MSM in Burkina Faso. We conducted a cross-sectional biological and behavior survey in
the two main cities of Burkina Faso, Ouagadougou and Bobo-Dioulasso. MSM were recruited using Respondent Driven
Sampling (RDS) methods. Data were collected from January to April 2013 in Ouagadougou and from May to August 2013 in
Bobo-Dioulasso. Out of the 657 MSM screened for syphilis, 6.1% (40/657) tested positive for Treponema pallidum antibodies
and 1.1% (7/657) for active syphilis. Population-weighted prevalence of active syphilis was 2.1% (95% CI, 01.1–04.4) in
Ouagadougou and 0.0% in Bobo-Dioulasso. Serologic markers of syphilis (anti-Treponema antibodies) were found among
7.4% (95% CI 5.0–10.8) of MSM in Ouagadougou and 5.0% (95% CI 3.1–8.0) in Bobo-Dioulasso. No significant differences
were found in syphilis serological markers prevalence by participants’ sociodemographic and behavioral characteristics. The
prevalence of syphilis among MSM is low and comparable to that of other individuals of reproductive age in Burkina Faso. This
low prevalence is very encouraging and suggests implementation of effective public health intervention programs which direct
resources and services toward MSM to prevent further spread of syphilis infection and to limit HIV transmission in this group.
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Introduction

Syphilis remains an important public health problem in many
low-income countries where it is endemic [1]. Additionally, it
has reemerged in several high-income countries, particularly
in high-risk groups such as men who have sex with men
(MSM) [1–3]. For example, in the United States of America
(USA), between 2016 and 2017, the number of reported pri-
mary and secondary syphilis increased by 10.5%, and 58% of
30,644 primary and secondary syphilis cases reported in 2017
were among MSM [4]. Findings from a systematic review of
trend studies published between 2004 and 2015 indicate an
increase in both the absolute numbers, as well as the rates (per
100,000) of syphilis infections among MSM in the USA and
Western Europe since 1998 [3]. Similar findingswere reported
in China where the prevalence of syphilis increased from
6.8% in 2003–2004 to 13.5% in 2007–2008 [5].

This resurgence of infection has been strongly associated
with the increase in HIV incidence [6]. The risk factors com-
monly associated with both HIV and syphilis include biolog-
ical, e.g., anal sex and presence of other STIs, and behavioral
risks, e.g., condomless intercourse and injectable drug use
[7–9]. Prevention tools, such as condoms, risk-reduction
counseling, and syphilis screening and treatment, can alter
syphilis rates by modifying its incidence [7]. As a result, the
screening and treatment of syphilis in most-at-risk populations
can help to reduce the transmission of HIV and other STIs.
MSM have been studied as a most-at-risk population for HIV
in Africa [10–12]. However, very little information is avail-
able on the epidemiology of syphilis among this population in
many African countries, particularly in West Africa [12]. This
study aims to estimate syphilis seroprevalence among MSM
in two major cities in Burkina Faso, a low-income West
African country.

Materials and methods

Study design and location

We conducted a cross-sectional study among MSM in the two
main cities of Burkina Faso, Ouagadougou and Bobo-
Dioulasso.

Study participants

MSM were eligible to participate if they were (i) at least
18 years old, (ii) assigned male sex at birth, (iii) reported they
had anal sex with a man at least once in the past 12 months,
(iv) were able to provide informed consent in French, Mòoré,
or Dioula, (v) had a valid peer recruitment coupon (each cou-
pon included a unique coupon code, study office phone num-
ber, hours of operation, expiration date), (vi) lived in either

Ouagadougou or Bobo-Dioulasso for at least the past
3 months, and (vii) agreed to complete a behavioral survey
and HIV and syphilis testing.

The sample size was based on expected HIV prevalence
and calculated to recruit 345 MSM in each city, anticipating
10% non-response.

Participants were recruited using RDS, a non-probability
sampling approach used to sample individuals whose behav-
ior or identity may be stigmatized or even criminalized but
who are well-networked [13]. Six MSM seeds in
Ouagadougou and four MSM seeds in Bobo-Dioulasso were
purposely selected to initiate recruitment chains. After giving
informed consent, seeds were required to complete a survey
and have their blood drawn. These seeds were each provided
with three coded coupons, which were valid for 4 weeks to
recruit peer MSM from their social networks. Individuals who
were recruited by seeds and enrolled in the study were then
provided with three coded study coupons for further recruit-
ment of peers. This process continued until the target sample
size was reached in each city. The study method has been
described previously in greater detail [14, 15].

Data collection

Data were collected from January to April 2013 in
Ouagadougou and May to August 2013 in Bobo-Dioulasso.
Following informed consent, MSM participants completed
interviewer-administered face-to-face surveys in a private
room. Participant information was anonymized and identified
with a unique code number to protect confidentiality. Data
collected in the questionnaire included demographic and so-
cioeconomic information, the number of sexual partners, sex-
ual behavior (including condom use), and STD screening and
symptoms [14, 15].

Laboratory methods

Venous bloodwas collected from each participantwho consented
to the screening test. Blood samples were centrifuged and the
serum obtained was used in situ for syphilis screening. Alere
Determine™ Syphilis TP (BAlere Ltd,^ USA) rapid diagnostic
test was used to screen the syphilis serological markers as per
manufacturer recommendations. Positive samples were consec-
utively tested with Rapid Plasma Reagin (RPR-CHARBON®)
test kit (BIOLABO SAS, French) test to detect antibodies to non-
treponemal antigens [16]. Alere Determine™ Syphilis TP is a
qualitative in vitro immune-chromatographic test detecting anti-
bodies against the Treponema pallidum bacteria in patient’s se-
rum, plasma, and whole blood [17]. Positivity to the Alere
Determine™ Syphilis TP test reveals the presence of antibodies
against the Treponema pallidum bacteria indicating the presence
either of previous, acute, or treated syphilis. Antibody to non-
treponemal antigens is found in active disease and the levels
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subside after successful treatment, while Treponema-specific an-
tibodies persist for a long time after the infection has been suc-
cessfully treated [18]. Active syphilis was defined as Alere
Determine™ Syphilis TP and RPR positive.

Data processing and analysis

Data were analyzed with Stata 14 (StataCorp, College
Station, TX). RDS weighted analysis was only used to
estimate active syphilis and syphilis serological markers
prevalence for each city. The weighting takes into con-
sideration the probability of each participant to be in-
cluded in the study. This probability was measured
through weighting based on the size of each participant’s
network. Network size was determined using the survey
question: BHow many different people do you know per-
sonally who are men who have sex with men? i.e., you
know them and they know you, and you could contact
them if you needed to?^

Due to the low number of positive cases of syphilis sero-
logical markers for statistical analysis, data from both study
cities were pooled. Bivariate logistic regression analyses were
conducted to identify factors associated with syphilis

serological markers. Associations were expressed as unadjust-
ed odds ratios (OR) with 95% confidence intervals (CIs).
Results were considered statistically significant at the
p < 0.05 level.

Ethical considerations

The study protocol was approved by Johns Hopkins Bloomberg
School of Public Health Institutional Review Board and the
National Ethics Committee for Health Research (Comité
d’Ethique pour la Recherche en Santé, CERS) of Burkina
Faso. Individual informed consent was obtained from all partic-
ipants. All participants received pre- and post-test counseling for
syphilis screening. MSM detected with positive antibodies to
treponemal antigens were treated in situ with one intramuscular
dose of benzathine benzylpenicillin G 2.4 MUI and kept under
observation over 30min to capture any immediate adverse event.
Positive cases presenting allergy received doxycycline 100 mg
tablet over 2 weeks. All participants were sensitized on safe sex
(protectionmeasures against STDs), were encouraged to undergo
a serological test for syphilis every 3 to 6 months, and were
provided with condoms and lubricants free of charge.

Consent to syphilis testing
(n=-(657)

Syphilis Rapid Diagnostics Test 
(n=657)

Positive
(n=40)

Negative
(n=617)

Test RPR
(n=40)

Positive
(n=07)

Active Syphilis

Negative
(n=33)

- Past syphilis treated or no?
- Early stage Syphilis?
- False positive  (rare) ?

Treatment: 40 MSM of 657 tested for syphilis was treated in situ:
- All of them were consents for syphilis treatment in situ by a single intramuscular injection of long acting 

Benzathine penicillin G (2.4 million units administered intramuscularly).
- No MSM was known or declared  to be allergic to penicillin and no allergy was noted during the 30

minute post-injection observation
- Providing education for safe sex and regular condom use, invitation to screen sexual partners for syphilis

- No treatment
- Education for safe sex 

(condom using,.) 

MSM
(n=673)

Not consent to syphilis testing
(n=16)

Fig. 1 Syphilis screening among
study participants

Eur J Clin Microbiol Infect Dis (2019) 38:1803–1809 1805



Data availability The datasets generated during and/or ana-
lyzed during the current study are available from the corre-
sponding author on reasonable request.

Results

A total of 657 MSM out of 673 who participated in the study
agreed to be screened for syphilis (97.6%). Forty (6.1%)

MSM tested positive for Treponema pallidum antibodies,
and only seven (1.1%) MSM had active syphilis. All of the
active syphilis cases were found in Ouagadougou. Figure 1
shows the flow chart of syphilis screening among study
participants.

Characteristics of MSM

The sample consists of 330MSM fromOuagadougou and 327
from Bobo-Dioulasso. The mean age (SD) of MSM was 22.7
± 0.17 years. Most MSM were single (95.3%, 626/657), with
secondary education (70.6%, 454/657). Pupils/students repre-
sented 63.2% (415/657) and public or private sector workers
made up 30.4% (95% CI 27.0–34.1). Regarding gender iden-
tity, over 66.4% ofMSM identified themselves as men, 14.5%
as women, and 19.0% identify as intersex. The vast majority
of MSM surveyed were of Burkinabe origin, 83.2% (Table 1).

Prevalence of active syphilis and syphilis serological
markers

Population-weighted prevalence of active syphilis by city was
2.1% (95% CI 01.1–04.4) in Ouagadougou and 0.0% in
Bobo-Dioulasso. Serologic markers of syphilis (anti-
Treponema antibodies) were found in 7.4% (95%CI 5.0–
10.8) of MSM in Ouagadougou and 5.0% (95%CI 3.1–08.0)
of them in Bobo-Dioulasso (Table 2).

The prevalence of serologic markers of syphilis (anti-
treponemic antibodies) by participants’ characteristics and results
of the bivariate analysis on pooled data are presented in Table 3.
These markers were found in 4.6% of MSM less than 25 years
old, 7.3% among those between 25 to 29 years old, and 12.5%
(95% CI 6.2–24.1) of MSM of 35 years or older. However, the
differences observed were not significant (OR= 2.97, 95% CI 0.
95–9.29). No statistically significant difference was found in
syphilis serological markers prevalence regarding participant ed-
ucation level. AmongMSMwho reported a history of STIs in the
last 12 months, 8.0% had serologic markers for syphilis versus
5.6% in those who did not report symptoms (OR= 1.47, 95%CI
0.73–2.98). No positive serological marker of syphilis was found
among HIV-positive MSM.

Table 1 Sociodemographic characteristics of study participants (men
who have sex with men), 2013

Variable n % 95% CI

Age (years)
18–19 131 19.9 17.0–23.2
20–24 388 59.0 55.2–62.2
25–29 82 12.5 10.1–15.2
≥ 30 56 08.5 06.6–10.9

Education level
None/primary 63 09.6 07.6–12.1
Secondary 464 70.6 67.0–74.0
University 130 19.8 16.9–23.1

Occupation
Student 415 63.2 59.4–66.8
Worker 200 30.4 27.0–34.1
Unemployed 42 6.4 04.7–08.5

Marital status
Single 624 95.3 93.3–96.6
Others 31 04.7 03.1–06.3

Gender identity
Man 436 66.4 62.6–69.9
Woman 95 14.5 11.9–17.4
Intersex 125 19.0 16.2–22.2
Do not know 1 0.1 –

Sexual orientation
Gay/homosexual 351 53.4 49.6–57.2
Bisexual 274 41.7 38.0–45.5
Heterosexual 20 03.0 02.0–04.7
Transgender/travesti 12 01.8 01.4–03.2

Study site
Ouagadougou 330 50.2 46.4–54.0
Bobo-Dioulasso 327 49.7 45.9–53.6

Country of origin 657
Burkina Faso 547 83.2 80.2–85.9
Côte d’Ivoire 85 12.9 10.6–15.7
others African countries 25 03.8 02.6–05.6

Overall 657 100.0

*Married or cohabitating

Table 2 Active syphilis and
syphilis serological markers
prevalence among MSM by
city, 2013

Variables Ouagadougou (n = 330) Bobo-Dioulasso (n = 327)

Unadjusted % RDS-adjusted %

(95% CI)

Unadjusted % RDS-adjusted %

(95% CI)

Syphilis serological markers 7.3 (24/330) 7.4 (5.0–10.8) 4.9 (16/327) 5.0 (03.1–08.0)

Active syphilis 2.1% (7/330) 2.1 (1.0–4.4) 0.0 0.0

MSM, men who have sex with men; RDS, respondent driven sampling; CI, confidence interval,
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Discussion

This study reports on seroprevalence of syphilis among MSM
inWest Africa and represents the first epidemiological data on
this infection among this group in Burkina Faso. The results
indicate that the prevalence of active syphilis in MSM is rel-
atively low in Ouagadougou (2.1%), and Bobo-Dioulasso

(0.0%) compared to those of some African cities but remains
high compared to others. Johnston et al. in Morocco reported
higher prevalence of active syphilis among MSM in Morocco
in 2012, specifically 7.0% in Agadir and 10.8% in Marrakesh
[19]. In Eastern Africa, active syphilis seroprevalence was
reported to be 9.0% among MSM in Kampala, Uganda [20],
while in Tanzania, the prevalence of active syphilis was

Table 3 Factors associated with syphilis serological markers among 657 men who have sex with men (pooled data) in Burkina Faso, 2013

Variable MSM Syphilis serological markers Bivariate analysis

n % 95% CI OR 95% CI P

Age (years)
18–19 131 04.6 02.1–09.9 1 – –
20–24 388 05.4 03.5–08.2 1.19 0.47–3.02 0.711
25–29 82 07.3 03.3–15.4 1.64 0. 51–5.28 0.403
> = 30 56 12.5 06.2–24.1 2.97 0. 95–9.29 0.061
Overall 657 06.1 04.5–08.2 – – –

Highest educational level
None or primary 63 07.9 03.3–17.8 1 – –
Secondary 464 05.6 03.8–08.1 0.63 0.25–1.86 0.463
University 130 06.9 03.6–12.8 0.86 0.86–2.69 0.799

Occupation
Student/pupil 415 05.1 02.6–08.2 1 – –
Employed 200 08.0 08.5–25.3 1.63 0.83–3.19 0.154
Unemployed 42 07.1 02.3–32.0 0.70 0.41–5.05 0.566

Marital status
Single 624 05.9 04.3–08.1 1 – –
Others 29 10.3 03.3–28.1 1.83 0.52–6.32 0.339

Gender identity
Man 436 06.2 04.3–08.9 1 – –
Woman 95 03.2 01.0–09.4 0.49 0.14–1.66 0.255
Intersex 125 08.0 04.3–14.3 1.32 0.61–2.80 0.474
Do not know 1 00.0 – – – –

Sexual orientation
Gay/homosexual 351 06.3 04.1–09.3 1 – –
Bisexual 274 05.3 03.3–08.9 0.86 0.44–1.17 0.677
Heterosexual 20 15.0 04.7–38.4 2.63 0.72–9.69 0.144
Transgender/travesti 12 00.0 – – – –

Country of origin
Burkina Faso 547 05.8 04.2–08.2 1 – –
Côte d’Ivoire 85 08.2 03.9–16.4 1.44 0.62–3.38 0.398
others African countries 25 04.0 00.5–02.4 0.67 0.87–5.11 0.700

Cities
Ouagadougou 330 07.3 04.9–10.6 1
Bobo-Dioulasso 327 04.9 03.0–07.8 1.52 0.79–2.92 0.205

Number of male anal sex partners during the last 12 months
1 167 07.1 04.1–12.2 1 – –
2 257 06.6 04.1–10.4 0.91 0.42–1.96 0.830
> = 3 231 04.1 02.6–08.4 0.64 0.27–1.50 0.320

Condom use during the last anal sex
No 149 04.7 02.2–09.5 1 – –
Yes 503 06.5 04.7–09.1 1.42 0.61–3.28 0.407

Tested for STIs during the last 12 months
No 504 05.6 03.8–07.9 1 – –
Yes 150 08.0 04.7–13.6 1.47 0.73–2.98 0.275

HIV status
Positive 23 00.0 – – – –
Négative 634 06.3 04.6–08.5 – – –

Ever use injectable drug
No 516 06.0 04.2–08.4 1 – –
Yes 136 05.9 02.9–11.4 0.97 0.44–2.17 0.956

MSM, men who have sex with men; STIs, sexual transmitted diseases; CI, confidence interval,
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estimated at 0.2% in MSM [21]. These disparities observed
between countries could be explained by the epidemiologic
profile of syphilis in each country, but also by the profile of
MSM and the risk level of sexual behavior. In Uganda, ma-
jority of MSM reported inconsistent condom use and high
level of engagement in sex work.

Other studies tend to confirm low prevalence of syphilis in
Burkina Faso. A 2010 study found prevalence of 1.7% (95%
CI 1.3 to 2.2) with similar rates between women (1.2%, 95%
CI 0.7 to 2.3) and men (1.8%, 95% CI 1.0 to 3.0) in
Ouagadougou [22]. Another study among blood donors re-
ported seroprevalence estimates of 0.7%, 1.5%, 1.7%, and
2.5% respectively in Bobo-Dioulasso, Fada Ngourma,
Ouagadougou, and Koudougou [23]. In a recent study among
female sex workers in five cities of Burkina Faso, Ouedraogo
et al. estimated the syphilis prevalence at 1.4% in 2014 [24],
while authors in another 10-year-old study found a prevalence
of 15% among this population [25].

The low prevalence of active syphilis among our study par-
ticipants could be explained by the success of theHIV prevention
through safe sex promotion and condom use, and the widespread
use of antibiotics which may have contributed to the decrease in
new transmission events. In addition to penicillin, the Treponema
pallidum (bacterial cause of infectious syphilis) is also treated
with other antibiotics such as cephalosporins (for example, ceph-
aloridine), tetracyclines, macrolides (erythromycin, spiramycin),
and chloramphenicol [26].

This study has a few limitations. First, self-reporting
risk behavior in a context of social stigmatization of and
discrimination toward MSM may have led to social desir-
ability bias; however, this did not impact the prevalence
of syphilis, as this was evaluated through syphilis sero-
logical markers. Although RDS is designed to capture a
representative sample of the target population, RDS is
based on a number of assumptions that may not have been
met because this discrimination may have biased recruit-
ment toward a certain subgroup of MSM [27, 28]. Due to
the small number of active syphilis cases, we were limited
in the number of predictors of syphilis we could evaluate.
Despite these limitations, our study provides the first data
on syphilis serological markers among MSM in Burkina
Faso and strengthens knowledge on the epidemiology of
syphilis in key populations in Africa.

Conclusion

In conclusion, the prevalence of syphilis among MSM is low
and comparable to that of other individuals of reproductive
age in Burkina Faso. This low prevalence is very encouraging
and suggests implementation of effective public health inter-
vention programs which direct resources and services toward
MSM to prevent further spread of syphilis infection and to

limit HIV transmission in this group. Comprehensive inter-
ventions to diagnose, treat, and prevent syphilis and other
sexually transmitted diseases among this population should
be implemented to ensure sustained control of syphilis and
other STIs.
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