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ABSTRACT

Objectives Complications from sexually transmitted
infections (STls) can result in severe morbidity and
mortality. To date, no STI population studies have

been conducted on the Bijagos Islands, Guinea Bissau.
Our objective was to estimate the prevalence of and
identify risk factors for Chlamydia trachomatis (Ct),
Neisseria gonorrhoea (Ng), Mycoplasma genitalium (Mg),
Trichomonas vaginalis (Tv) and Treponema pallidum (Tp)
on Bubaque, the most populated island.

Methods A cross-sectional survey was conducted on
the island of Bubaque among people aged 16-49 years.
Participants were asked to answer a questionnaire on STI
risk factors, to provide urine samples (men and women)
and vaginal swabs (women) for PCR testing for Ct, Ng,
Mg and Tv, and to provide dry blood spots for Tp particle
agglutination assays. Data were analysed to estimate the
prevalence of STIs and logistic regression was used to
identify risk factors.

Results In total, 14.9% of participants were found

to have a curable STI, with the highest prevalence

being observed for Tv (5.9%) followed by Ct (3.8%),

Ng (3.8%), Mg (1.9%) and Tp (0.8%). Significant risk
factors for having any STI included being female, younger
age and concurrent partnership. Having had a previous
STl that was optimally treated was a protective factor.
Conclusions This study demonstrates that there is

a considerable burden of STI on the Bijagos Islands,
stressing the need for diagnostic testing to facilitate
early detection and treatment of these pathogens to stop
ongoing transmission. Moreover, these results indicate
the need to conduct further research into the STI burden
on the Bijagos Islands to help inform and develop a
national STI control strategy.

INTRODUCTION
An estimated 357 million cases of curable sexu-
ally transmitted infections (STIs) occur each year
worldwide." Chlamydia trachomatis (Ct), Neis-
seria gonorrhoea (Ng), Trichomonas vaginalis (Tv)
and Treponema pallidum (Tp) account for a large
proportion of these! and, more recently, Myco-
plasma genitalium (Mg) has been recognised as a
significant STL? Although often initially asymp-
tomatic, complications from these curable STI can
result in severe morbidity and mortality.*™

STIs disproportionately affect low-income coun-
tries and prevalence estimates are usually higher for

2 Eunice Teixeira da Silva,> Jose Nakutum,*

©Anna Last®

women.® As laboratory-based testing is frequently
unavailable in low-income countries, STIs are usually
treated through syndromic management.® However,
most STIs remain asymptomatic constituting a large
reservoir for ongoing infection. Moreover, when
left undiagnosed and untreated these can result in
complications including pelvic inflammatory disease
that can lead to infertility, ectopic pregnancy, miscar-
riage and stillbirth in women and epididymo-orchitis
and subsequent subfertility in men.* The inability
to detect asymptomatic infections using laboratory-
based diagnostics also limits the availability of epide-
miological data that can help to better understand the
burden of STI. Studies are therefore needed to under-
stand STT transmission so that targeted intervention
and control programmes can be developed to reduce
the burden of infection.®

Guinea Bissau is one of the least-developed coun-
tries in the world.” Data on the prevalence of curable
STI and their risk factors are scarce. STI research
in Guinea Bissau has largely focused on selected
groups, including women with urogenital symp-
toms,®'* women giving birth at the National Referral
Hospital,!! the police!® and military professionals,™
providing little information on STI in the general
population.

The Bijagos Islands lie off the coast of Guinea
Bissau; no data on STI are available for this region. The
population is highly mobile, has matriarchal elements
to its structure and people continue to follow tradi-
tional religious practices.'* * These unusual cultural
aspects mean that sexual behaviour, patterns of STI
transmission and health-seeking behaviour, may not
be typical. Furthermore, the Bijagos Islands have been
a site for mass drug administration (MDA) with azith-
romycin for trachoma control.'® Azithromycin is an
antibiotic that is effective against a number of STI';
however, the impact of MDA on STT prevalence is
not known in this setting.

Here, we conducted a cross-sectional study of STI
prevalence on Bubaque, the most populated of the
Bijagos islands of Guinea Bissau. We aimed to esti-
mate the prevalence of Ct, Ng, Mg, Tv and Tp and to
identify risk factors associated with these infections.

METHODS

Ethical approvals

This study was conducted in accordance with the
declaration of Helsinki. Ethical approvals were
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given by the Comité Nacional de Etica e Satde, Guinea Bissau (ref
022) and the ethics committee of the London School of Hygiene
and Tropical Medicine (LSHTM) (ref 11701). Written consent
(signature or a thumb print) was provided by all participants.

Study design

A cross-sectional study of people aged between 16 and 49 living
on Bubaque Island, Guinea Bissau was conducted over a 12week
period in 2016.

A target sample size of 500 participants was calculated to give
sufficient power based on an estimated prevalence of urogen-
ital Ctz of 10% in adults, a 95% CI of 1.96 (0=5%), a degree
of absolute precision of 3% (d=0.03) and a design effect for
cluster surveys taken from previous urogenital chlamydia studies
of 1.26." It was estimated that 150 households were needed to
recruit 500 participants.

A probability-proportional-to-size sampling method was used,
with the number of households randomly selected from each of
the 23 villages weighted by population size. Eligibility criteria
included age between 16 and 49 years, capacity to consent and
ability to provide samples.

Data collection

Trained fieldworkers used a structured questionnaire to conduct
private interviews on socioeconomic factors (religion, education,
income and marital status), sexual history (age of sexual debut,
number of partners in 1year, concurrent partners, previous
STI and their treatment, contraception use, condom use) and
symptoms (genital ulcer, urethral discharge or dysuria in men,
and genital ulcer, vaginal discharge or lower abdominal pain
in women). Participants reporting STI symptoms were referred
to the local hospital for syndromic management. Participants
provided dry blood spots (DBS) and urine samples and women
also provided two self-taken high vaginal swabs (HVS) taken
under nurse-guidance. Dry samples were stored on Bubaque at
4°C for a maximum period of 1 month until transfer to Bissau
(—=20°C) and then to the LSHTM, London (—80°C).

Laboratory procedures

The BioChain DNA isolation kit (catalogue no. K5017100) was
used to extract DNA from urine samples (men and women)
and HVS (women) following the manufacturer's recommenda-
tions. Primer sets were adapted from the AmpliSens multiplex
real-time PCR, which simultaneously detected Ct, Ng, Mg and

518 enrolled in study

Tv." PCR primer concentrations were optimised for the Rotor-
Gene™ 3000 platform and diagnostic validity was assessed using
a panel of known-positive and negative samples of the 4 STI
(Qnostics STI Evaluation Panel 01). The assay was then applied
to all extracted DNA samples. A single positive sample defined
an individual as having that STI.

DBS were tested using the Tp particle agglutination assay
(TPPA, Fujirebio, Tokyo, Japan), according to the manufactur-
er’s protocol. Positive and negative controls were included in
each plate. The results were interpreted by two technicians inde-
pendently. Samples with discordant and/or indeterminate results
were repeated. Repeated samples that gave indeterminate results
were excluded from further analysis.

Data analyses

STATA (V.15.1, StataCorp) was used to calculate STI prevalence,
to perform statistical tests and multivariable regressions to deter-
mine risk factors for STI.

First, a logistic regression model of STI infection status and
village was performed to determine if multivariable regression
would need to be adjusted for the cluster sample methodology.
Univariable logistic regression models of STI status and each
potential risk factor were performed (adjusted for age and sex).
Risk factors with p<0.10 in the univariable analysis were entered
into a multivariable model. Risk factors with p<0.035 in the final
model were deemed to be independent risk factors for STI.

RESULTS

Participant characteristics

Between May and July 2016, 518 participants from 150 house-
holds were enrolled into the study. Complete biological sample
and epidemiological data (figure 1) were available for 478/518
(92%) participants, which was used to asses risk factors associ-
ated with having an STI. The median age of participants was 24
years (range: 16-59) and 59.2% of participants were women.
The majority of participants (60.5%) had been to secondary
school, 62.7% earned an income and 87.5% were married. On
average, female participants had had 2.6 pregnancies and 21.6%
of women were pregnant at the time of the study. Sexual debut
had occurred under the age of 16 for 32.8% of participants. Of
the 7.99% of participants who reported never having had sex, five
were found to have an STI. A significant proportion of partici-
pants (29.9%) had never used condoms and while the majority
of participants (62.3%) reported having had one sexual partner

25 participants with at least one

493 (95%) with complete
biological data

"| lost or unusable sample

15 surveys unusable due to

478 (92%) with complete
biological epidemiological data
used for analysis

Figure 1

damaged data collection tablet

Flowchart indicating the number of participants included in data analysis from the study population.
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Table 1 STl prevalence and prevalence by sex

Male

Overall Female

Any STI prevalence (%) among participants (n/N, 95% CI)
Any STI 14.9 (71/478) 4.6 (9/195)

11.79 10 18.36 2.10t0 8.58
STI prevalence (%) by type among participants (n/N, 95% Cl)

21.9 (62/283)
17.23 t0 27.19

STl type

Ct 3.8 (18/478) 1.0 (2/195) 5.7(16/283)
2.22-5.89 0.12-3.66 3.27-9.01

Ng 3.8 (18/478) 3.6 (7/195) 3.9 (11/283)
2.25t05.89 1.47 10 7.26 1.96 to 6.85

Mg 1.9 (9/478) 0.5 (1/195) 2.8 (8/283)
0.86 to 3.54 0.01t0 2.82 1.22t05.49

Tv 5.9 (28/478) 0(0/195) 9.9 (28/283)
3.93108.36 6.68 to 13.98

Tp 0.8 (4/478) 0(0/195) 1.4 (4/283)
0.23t02.12 0.39t03.58

Ct, Chlamydia trachomatis; Mg, Mycoplasma genitalium; Ng, Neisseria gonorrhoea;
Tp, Treponema pallidum; Tv, Trichomonas vaginalis.

in the last year, 25.1% had more than one current partner. Char-
acteristics are further described in online supplementary mate-
rial, table S1.

STl prevalence

A complete dataset was available for 478 participants. The prev-
alence of STI was 21.9% for women, which was significantly
higher than 4.6% for men (table 1) (OR=5.81, 95%CI 2.82 to
12.00, p<0.001). Even when HVS results were excluded and
only prevalence of positive male and female urine samples were
compared, women were still significantly more likely to have
an STT (11.1% compared with 4.6%, OR 2.58, 95%CI 1.20 to
5.56,p=0.015). No male samples were positive for Tv and, after
excluding Tv from estimates, STI were still more common in
women (OR=3.01, 95%CI 1.42 to 6.39, p=0.004).

Overall prevalence of STI by type was 5.9% for Tv, 3.8% for
Ct and Ng, 1.9% for Mg and 0.8% for Tp. It is important to note
that, unlike the molecular tests for other STI that detect current
infection, the serological TPPA test for Tp cannot distinguish
between current and previous infection or between syphilis and
endemic treponematoses. It is therefore possible that the identi-
fied cases of Tp do not represent current infection with syphilis.

All STIs were more common in women. The prevalence of
co-infection was 1.3% (6/478, 95% CI 0.46% to 2.71%): 2 Ct/
Mg, 1 Ct/Ng, 1 Ct/Tv, 1Ng/Tv and 1 Ct/Tp. Five (83.3%) of
these co-infections occurred in women. Only 3.2% (2/62) of
women with an STI reported symptoms, which was no different
to the 3.3% (7/214) of women without an STI who reported
symptoms. Men with an STI were significantly more likely to
report symptoms than women (22.2% compared with 3.2% (;
(1, n=71)=5.33, p=0.021).

Risk factors for STI

A logistic regression model of STI infection status and village
was non-significant (OR=0.97, 95%CI 0.92 to 1.03, p=0.33,
n=488); therefore, multivariable regression did not require
adjustment for the cluster sampling methodology.

Univariate analysis showed that age, sex and having concur-
rent partners were risk factors for STI. Having more than one
partner in the last year also tended towards being a significant
risk factor. Reporting optimal treatment of a previous STI

(treated at a medical centre and partner treated) tended towards
being a protective factor. Level of education, income, religion,
marital status, age of sexual debut, previous STI, condom use,
pregnancy and reporting of current symptoms of an STI were
not significant risk factors.

Multivariable analysis showed that younger age, female sex
and concurrent partnership were significant risk factors for
STI. Having previously had an STI which was treated optimally
(treated at a medical centre and partner treated) was a protective
factor against being STT positive (table 2).

DISCUSSION

Here, we report the first data on curable STI collected in the
general population in Guinea Bissau. Our findings indicate the
need for an STI control programme.

We found 14.9% of study participants to have one or multiple
curable STI. One year prior to our study, azithromycin, an anti-
biotic that has activity against Ct, Ng, Mg and Tp, had been
distributed to the population as part of an MDA programme for
trachoma elimination.'® In the Solomon Islands, a similar MDA
campaign resulted in a 40% reduction in age-adjusted urogen-
ital Ct prevalence.? It is possible that STIs in our population
have been similarly affected but unfortunately no data on STI
prevalence prior to MDA is available for Bubaque. Longitudinal
studies to assess changes in STI prevalence after MDA as well as
azithromycin resistance patterns would be useful in character-
ising the impact of MDA in this context.

As would be expected, STI prevalence was mostly lower in
our study than in previous studies from Guinea Bissau which
estimated prevalence among individuals presenting to sexual
health clinics. Prevalence of Ct, Mg and Tv among women in
Bissau in our study was 5.7%, 2.8% and 9.9% compared with
12.6%, 7.7% and 20.4% in a previous study on symptomatic
women.'? In contrast, Ng prevalence was higher in our study
(3.9% vs 1.3%) but this is likely explained by more sensitive
diagnostics (PCR compared with bacterial culture) used in our
work. Indeed, another study of people presenting to an STI
clinic in Bissau found an Ng prevalence of 17% in women and
389 in men,® which is consistent with higher rates expected in
those seeking medical assistance for symptoms. In an older study
of women giving birth or aborting at the Simao Mendez Hospital
in Bissau,'' Mg prevalence was higher than among women in our
study (6.2% vs 2.8%). There may be a number of characteristics
associated with attending the national referral hospital to give
birth that explain this difference in results.

Although Tv was the most prevalent STI found in women, no
cases were identified in male participants. Previous work from
the Netherlands found Tv to be rare in men and not associated
with symptoms.' In contrast, a study from Mwanza showed it
to be a common STI in symptomatic men.”* These contrasting
findings are perhaps unsurprising given the different study popu-
lations. However, as infections are cleared quickly in men, Tv
prevalence is likely to be low in unselected population studies
such as ours.”

Tp was detected in only 0.8% of participants. Unlike molec-
ular tests used to detect current infection for the other STI, the
TPPA test used to diagnose Tp infection does not distinguish
between current and previous infection or between syphilis and
endemic treponematoses. It is therefore possible that these cases
of Tp were acquired in the past. This is consistent with the fact
that, whereas other STI mostly occurred in younger age groups,
all positive Tp results occurred in women over 30. Previous work
in police officers in Bissau suggests a downward trend in Tp
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Table 2 Independent risk factors for ST in univariate and multivariate models

Risk factor Category N/N STI positive (%) OR (95% CI) univariate analysis* P value OR (95% Cl) multivariate analysis P value
Age (years) 16-19 27/140 19.3 2.14(1.00 to 4.57) 0.022  2.88(1.27 t0 6.51)
20-25 19/120 15.8 1.44 (0.65 to 3.19) 1.89 (0.82 to 4.37) 0.005
26-35 13/112  11.6 0.99 (0.42 t0 2.31) 1.21 (0.50 to0 2.92)
36+ 12/106 113 1.0 1.0
Sex Female 62/283 219 5.80 (2.81 t0 11.98) <0.001  14.06 (6.0 to 35.69) <0.001
Previous STI optimally treated Yes 2/38 5.3 0.27 (0.07 to 1.27) 0.082 0.20 (0.04 to 0.91) 0.038
Concurrent sexual partner Yes 18/120 15.0 4.56 (2.09 to 9.96) <0.001 7.69 (2.09 to 24.2) <0.001
Number of partners in 1year 0 7/55 127 1.0 0.05 1.0 0.168
1 49/298 16.4 0.81 0.77 (0.30 to 1.99)
>1 15/108 13.9 2.65 0.38 (0.06 to 2.34)
Education None 12/58 20.7 1.0 0.684
Primary 14/119 11.8 0.55 (0.23 to 1.24)
Secondary  45/289 15.6 0.82 (0.36 t0 1.87)
Tertiary 0/12 0 -
Income Yes 5/80 6 0.84 (0.30 to 2.35) 0.744
Religion None 30/166  18.1 1 0.337
Catholic 23/145 159 0.85 (0.45 to 1.59)
Protestant ~ 17/98  17.4 1.27 (0.62 to 2.58)
Muslim 1/43 2.3 0.15(0.02 to 1.14)
Married or living with partner Yes 63/355 17.8 0.84 (0.35 t0 2.01) 0.703
Age of sexual debut<16 Yes 28/157 17.8 0.85 (0.55 t0 1.32) 0.481
Previous STI Yes 11/91 121 1.10 (0.53 to0 2.27) 0.807
Condom use Never 19/143 133 1 0.462
Sometimes  35/174  20.1 1.49 (0.78 to 2.85)
Usually 429 13.8 1.33 (0.40 to 4.47)
Often 13/75 173 1.40 (0.61 t0 3.23)
Number of pregnancies 0 18/66  27.3 1 0.537
1 23/97 237 0.92 (0.42 to0 2.02)
2t04 12/60  20.0 0.85 (0.28 t0 2.61)
>4 9/60  15.0 0.65 (0.17 to 2.44)
Pregnant at time of study Yes 9/61 14.8 0.56 (0.26 t0 1.22) 0.143
Current STI symptoms Yes 4119 21.1 1.85 (0.55 t0 6.21) 0.317

*For all other variables, the regression was adjusted for age and sex.
STI, sexually transmitted infection.

prevalence from 4.5% in 1990 to 0.4% in 2010."* Older women
might have a residual positive TPPA test having acquired syphilis
prior to a decline in prevalence or from exposure to yaws in
childhood.

In our study, even after exclusion of Ty, being female was
a significant risk factor for STL This is a widely recognised
phenomenon' #* % with a number of explanations. In other
contexts, gender power imbalances prevent women from nego-
tiating safe sex** but in a matriarchal society, where women can
make decisions about relationships,'* ' this is less likely to be a
factor. On the other hand, having the power to change partner
might increase the number of partners a woman has and there-
fore the risk of STIL. A further reason is that women are more
susceptible to pathogen entry due to greater trauma over a larger
mucosal area during sex.?® Finally, higher rates of asymptomatic
infections are likely to contribute to higher prevalence of STI
in women. In this study, women with an STI were significantly
less likely to report symptoms than men. Indeed, even after
prompting with a description of potential symptoms, 97% of
women found to have an STI denied having symptoms. The
standard syndromic management approach used in this context
would not detect these cases. This highlights the urgent need
for cheap and practical screening methods to detect asympto-
matic STI as untreated infections can result in severe sequelae
and contribute to ongoing transmission.*

Younger age was also a risk factor for STI. Young people
often engage in greater risk-taking behaviour and, in women, a
less mature cervix allows for easier pathogen entry.”” Concur-
rent partnership is another risk factor that has previously been
well described.”® Reporting having had a previous STI that was
medically treated had no relationship with current risk of STIL.
However, if partners had also been treated, the risk of current STI
was reduced. This supports the importance of partner notification
strategies in breaking the cycle of STI transmission.”” Surprisingly,
condom use was not associated with lower risk of STI although
inconsistent or incorrect use may explain this result.>®

Potential limitations of this study should be noted. First,
Bubaque may not be representative of the region as a whole.
Furthermore, sampling was done by household and prevalence
may therefore be overestimated. If one member of a household
had an STI, their included partner would also be more likely to
have an STI. 32.8% of participants reported sexual debut under
the age of 16 but under-16s were not eligible for inclusion,
meaning data from this potentially important group is lacking.
Although participant numbers were sufficient to determine
prevalence and identify certain risk factors for STI, the study
was likely underpowered to detect all relevant factors. Finally,
questionnaire data are limited by recall bias and some answers
may not have been truthful. Indeed 5 of 39 people who reported
never having had sex tested positive for an STI.
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In conclusion, this is the first study to document the preva-
lence of curable STI in a general population in this region. An
estimated prevalence of 14.9% shows that STI are an important
problem on Bubaque. We find that younger age, female sex and
having multiple concurrent partners are significant risk factors
for STI and our data demonstrate the importance of partner
notification in reducing the risk of STI. We show that, in this
context, most people with an STI do not report symptoms even
after prompting. In the absence of screening programmes for
asymptomatic infections, their STI would not be detected or
treated, placing them at risk of developing complications and
continuing the spread of infection. This indicates the need for
accurate diagnostic methods that can help to detect and treat
asymptomatic infections through the development of a national
STI control programme. Overall, our results demonstrate a need
for a national STI control programme in Guinea Bissau and pave
the way for further epidemiological work to develop this.

» Sexually transmitted infections (STI) are a significant problem
on Bubaque Island and an STI control strategy is needed.

» Women on Bubaque Island are disproportionately affected
by STI.

» Most people with an STI do not report symptoms, indicating
the need for feasible screening methods to detect and treat
asymptomatic infections.

Handling editor Bea Vuylsteke
Twitter Gregory Milne @GC_Milne

Acknowledgements We thank the staff of the Hospital Regional de Bubaque
Marcelino Banca, the LSHTM field team on Bubaque and all participants.

Contributors DM and AL were responsible for funding. AL was responsible for
concept of study and design. GC, ETDS and JN conducted the survey. Laboratory
work was done by GN, HV and BV. GC and GM performed data analysis and GC
prepared the manuscript. AL, DM, BV and AR reviewed the manuscript before
submission.

Funding This work was supported by a Wellcome Trust Institutional Strategic
Support Fund (105609/Z/14/Z) grant awarded to Anna Last and an MRC Global
Challenges Research Fund (MR/P023843/1) grant awarded to Professor David
Mabey.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.
Deidentified participant data is available from Dr Anna Last (Anna.Last@Ishtm.ac.uk)
with information on conditions for re-use available on request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Giovanna Cowley http://orcid.org/0000-0002-4228-5425
Gregory Milne http://orcid.org/0000-0002-9594-3321
Bart Versteeg http://orcid.org/0000-0003-2606-8057

REFERENCES
1 Newman L, Rowley J, Vander Hoorn S, et al. Global estimates of the prevalence and
incidence of four curable sexually transmitted infections in 2012 based on systematic
review and global reporting. PLoS One 2015;10:e0143304-17.
2 Manhart LE. Mycoplasma genitalium: an emergent sexually transmitted disease?
Infect Dis Clin North Am 2013;27:779-92.

3

20

21

22

23

24

25

26

27

28

29

30

Ochsendorf FR. Sexually transmitted infections: impact on male fertility. Andrologia
2008;40:72-5.

Simms |, Stephenson JM. Pelvic inflammatory disease epidemiology : what do we
know and what do we need to know ? 1992;2000:80-7.

Peeling RW, Mabey D, Kamb ML, et al. Syphilis. Nat Rev Dis Primers 2017;3:17073.
World Health Organisation. Global health sector strategy on sexually transmitted
infections 2016-2021.

United Nations Development Programme. Sustaining human progress: reducing
vulnerabilities and building resilience, 2014. 1SBN: 978-92-1-126340-4.

Gomes JP, Tavira L, Exposto F, et al. Neisseria gonorrhoeae and Chlamydia trachomatis
infections in patients attending STD and family planning clinics in Bissau, Guinea-
Bissau. Acta Trop 2001;80:261-4.

Olsen B, Mansson F, Camara C, et al. Phenotypic and genetic characterisation of
bacterial sexually transmitted infections in Bissau, Guinea-Bissau, West Africa: a
prospective cohort study. BMJ Open 2012;2:¢000636—7.

Mansson F, Camara C, Biai A, et al. High prevalence of HIV-1, HIV-2 and other sexually
transmitted infections among women attending two sexual health clinics in Bissau,
Guinea-Bissau, West Africa. Int J STD AIDS 2010;21:631-5.

Labbé A-C, Frost E, Deslandes S, et al. Mycoplasma genitalium is not associated
with adverse outcomes of pregnancy in Guinea-Bissau. Sex Transm Infect
2002;78:289-91.

Lindman JL, Mansson F, Biague A, et a/. Declining prevalence rates of syphilis
among police officers in Guinea-Bissau, West Africa, 1990-2010. Sex Transm Dis
2013;40:794-6.

Biague A, Mansson F, da Silva Z, et al. High sexual risk taking and diverging trends of
HIV-1 and HIV-2 in the military of guinea Bissau. / Infect Dev Ctries 2010;4:301-8.
Durrans S, Last A, Boiro H, et al. "Moving like birds": A qualitative study of population
mobility and health implications in the Bijagos Islands, Guinea Bissau. Soc Sci Med
2019;230:204-13.

Thompson K, Hutchins H, Baio A, et al. Health beliefs and perceptions of trachoma
in communities on the Bijagos Archipelago of guinea Bissau. Ophthalmic Epidemiol
2015;22:190-9.

Last AR, Burr SE, Harding-Esch E, et al. The impact of a single round of community
mass treatment with azithromycin on disease severity and ocular Chlamydia
trachomatis load in treatment-naive trachoma-endemic island communities in West
Africa. Parasit Vectors 2017;10:624.

STI Treatment Pocket European Guidelines. International Union against sexually
transmitted infections, 2018. Available: https://www.iusti.org/regions/Europe/pdf/
2018/GuiaSTI-document5conLinks_v4.pdf

Low N, McCarthy A, Macleod J, et al. The Chlamydia screening studies: rationale and
design. Sex Transm Infect 2004;80:342-8.

Rumyantseva T, Golparian D, Nilsson CS, et a/. Evaluation of the new AmpliSens
multiplex real-time PCR assay for simultaneous detection of Neisseria gonorrhoeae,
Chlamydia trachomatis, Mycoplasma genitalium, and Trichomonas vaginalis. APMIS
2015;123:879-86.

Marks M, Bottomley C, Tome H, et al. Mass drug administration of azithromycin for
trachoma reduces the prevalence of genital Chlamydia trachomatis infection in the
Solomon Islands. Sex Transm Infect 2016;92:261-5.

van der Veer C, van Rooijen MS, Himschoot M, et al. Trichomonas vaginalis and
Mycoplasma genitalium: age-specific prevalence and disease burden in men attending
a sexually transmitted infections clinic in Amsterdam, the Netherlands. Sex Transm
Infect 2016;92:83-5.

Watson-Jones D, Mugeye K, Mayaud P, et al. High prevalence of trichomoniasis in
rural men in Mwanza, Tanzania: results from a population based study. Sex Transm
Infect 2000;76:355-62.

Poole DN, McClelland RS. Global epidemiology of Trichomonas vaginalis. Sex Transm
Infect 2013;89:418-22.

Blanc AK. The effect of power in sexual relationships on sexual and reproductive
health: an examination of the evidence. Stud Fam Plann 2001;32:189-213.

Mayaud P, Mabey D. Approaches to the control of sexually transmitted infections

in developing countries: old problems and modern challenges. Sex Transm Infect
2004,80:174-82.

Ramijee G, Daniels B, Ramjee G. Women and HIV in sub-Saharan Africa. AIDS Res Ther
2013;10:30.

Kaestle CE, Halpern CT, Miller WC, et al. Young age at first sexual intercourse and
sexually transmitted infections in adolescents and young adults. Am J Epidemiol
2005;161:774-80.

Drumright LN, Gorbach PM, Holmes KK. Do people really know their sex partners?
Concurrency, knowledge of partner behavior, and sexually transmitted infections
within partnerships. Sex Transm Dis 2004;31:437-42.

Bell G, Potterat J. Partner notification for sexually transmitted infections in the modern
world: a practitioner perspective on challenges and opportunities. Sex Transm Infect
2011;87(Suppl 2):ii34-6.

Ahmed S, Lutalo T, Wawer M, et al. HIV incidence and sexually transmitted disease
prevalence associated with condom use: a population study in Rakai, Uganda. AIDS
2001;15:2171-9.

Cowley G, et al. Sex Transm Infect 2021;97:51-55. doi:10.1136/sextrans-2019-054351

55


https://twitter.com/GC_Milne
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-4228-5425
http://orcid.org/0000-0002-9594-3321
http://orcid.org/0000-0003-2606-8057
http://dx.doi.org/10.1371/journal.pone.0143304
http://dx.doi.org/10.1016/j.idc.2013.08.003
http://dx.doi.org/10.1111/j.1439-0272.2007.00825.x
http://dx.doi.org/10.1038/nrdp.2017.73
http://dx.doi.org/10.1016/S0001-706X(01)00182-6
http://dx.doi.org/10.1136/bmjopen-2011-000636
http://dx.doi.org/10.1258/ijsa.2010.009584
http://dx.doi.org/10.1136/sti.78.4.289
http://dx.doi.org/10.1097/OLQ.0000000000000012
http://dx.doi.org/10.3855/jidc.570
http://dx.doi.org/10.1016/j.socscimed.2019.03.019
http://dx.doi.org/10.3109/09286586.2015.1036889
http://dx.doi.org/10.1186/s13071-017-2566-x
https://www.iusti.org/regions/Europe/pdf/2018/GuiaSTI-document5conLinks_v4.pdf
https://www.iusti.org/regions/Europe/pdf/2018/GuiaSTI-document5conLinks_v4.pdf
http://dx.doi.org/10.1136/sti.2003.006197
http://dx.doi.org/10.1111/apm.12430
http://dx.doi.org/10.1136/sextrans-2015-052439
http://dx.doi.org/10.1136/sextrans-2015-052118
http://dx.doi.org/10.1136/sextrans-2015-052118
http://dx.doi.org/10.1136/sti.76.5.355
http://dx.doi.org/10.1136/sti.76.5.355
http://dx.doi.org/10.1136/sextrans-2013-051075
http://dx.doi.org/10.1136/sextrans-2013-051075
http://dx.doi.org/10.1111/j.1728-4465.2001.00189.x
http://dx.doi.org/10.1136/sti.2002.004101
http://dx.doi.org/10.1186/1742-6405-10-30
http://dx.doi.org/10.1093/aje/kwi095
http://dx.doi.org/10.1097/01.olq.0000129949.30114.37
http://dx.doi.org/10.1136/sextrans-2011-050229
http://dx.doi.org/10.1097/00002030-200111090-00013

	Prevalence of and risk factors for curable sexually transmitted infections on Bubaque Island, Guinea Bissau
	Abstract
	Introduction
	Methods
	Ethical approvals
	Study design
	Data collection
	Laboratory procedures
	Data analyses

	Results
	Participant characteristics
	STI prevalence
	Risk factors for STI

	Discussion
	References


