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Factors associated with syphilis infection: a
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Abstract

Background: Syphilis is a sexually transmitted infection caused by the bacterium Treponema pallidum. The disease
affects all ages and both sexes but more prevalent among the sexually active age group of 15–49 years. The
purpose of the current study was to determine the prevalence and factors associated with syphilis infection among
outpatients 15–49 years in the Asikuma Odoben Brakwa District of Ghana where high levels of infection were earlier
reported among antenatal women.

Methods: A descriptive cross-sectional study was carried out in 13 randomly selected health facilities. Blood
samples were collected and tested for syphilis infection and a questionnaire administered to determine factors
associated with the disease.

Results: A total 277 patients aged 15–49 years participated in the study. The overall prevalence of syphilis infection
was 3.2% (9/277), with 5.7% (6/105) and 1.7% (3/172) among males and females respectively. Significant factors
associated with syphilis infection included sub-district of residence, (χ2 (4) = 31.20, p < 0.001) and history of coerced
sexual intercourse (χ2 (1) =7.49, p = 0.006).

Conclusions: The prevalence of syphilis infection was high among male patients who lived in rural areas. Having a
history of coerced sexual intercourse was a strong predictor for syphilis infection. Access to sexually transmitted
infection control interventions in rural communities including health education may help control the disease.
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Background
Syphilis is a sexually transmitted infection that remains
a major global public health problem [1]. The disease is
caused by the bacterium Treponema pallidum (a spiro-
chete) and is one of the four most common curable
sexually transmitted infections. Syphilis affects all age
groups and both sexes, but most prevalent among the
most sexually active age group of 15–49 years.
The disease can be transmitted by a pregnant woman

to her unborn baby in utero [2], leading to neonatal
death, blindness in the newborn and severe disability in
infants [3]. Major risk factors that promote the transmis-
sion of syphilis include men having sex with men, having

concurrent multiple sex partners, alcohol or drug use
and engaging in unprotected sex [4].
Even though an effective treatment for syphilis has been

available since the 1940s, over 10 million people still ac-
quire the disease worldwide every year with more than 90%
of these new cases occurring in developing countries [5].
In Africa, the estimated prevalence of syphilis was 0.2%

in 2012 [3]. It was also reported that syphilis prevalence
among the general population in Rwanda was 0.9% [1]
and 1.8% in Kenya [6]. The prevalence among blood do-
nors ranges from 1.5% in Burkina Faso, 3.7% in Congo,
8.4% in South Africa to 17.4% in Cameroon [7, 8]. Preva-
lence of the disease among patients in the Cape Coast me-
tropolis of Ghana was 8.5% [9]. Other major cities in
Ghana have recorded 7.9% (Accra) [10] and 4.5% (Kumasi)
[11] prevalence among the general population.
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Available records from the Asikuma Odoben Brakwa
District indicate a prevalence of 30.5% in 2008 [12] and
1.6% in 2016 [13] among pregnant women attending
health facilities. The Central region of Ghana including
the Asikuma Odoben Brakwa District is endemic for yaws
[14] which is another treponemal infection. Over the past
five years however, no case of yaws has been reported
from the district. The prevalence of syphilis in such areas
is reported to be overestimated when a test algorithm that
involves two treponemal tests is used because of the in-
ability of the tests to classify and distinguish active syphilis
infection from previous infection or other treponemal in-
fections including yaws. To address this challenge, a test
algorithm involving a non-treponemal test such as Rapid
Plasma Reagin (RPR) followed by a treponemal test was
recommended [15].
In Ghana, emphasis is placed on screening pregnant

women for syphilis during antenatal care to prevent
mother-to-child transmission. This population group
however, forms only about 4.0% of the total population.
The prevalence of the disease in women who are not
pregnant but are sexually active and their male sex part-
ners is also very important in the prevention and control
of sexually transmitted infection. This study therefore
determined the prevalence and factors associated with
syphilis infection among outpatients aged 15–49 years
seeking general medical care at the Asikuma Odoben
Brakwa District in Ghana.

Methods
Study site
The study was conducted in the Asikuma-Odoben-Brakwa
District in the Central Region of Ghana. The district is
mainly rural with a population of about 131,000, living in
245 settlements and engaged mainly in agriculture. For
health administrative purposes, the district has been divided
into four sub-districts namely Asikuma, Odoben, Brakwa
and Anhwiam. The district has only one hospital which
serves as a referral centre, three health centres, 20 health
compounds for the delivery of community-based health
services and one maternity home.

Study design
A health facility-based cross-sectional survey was carried
out in the Asikuma-Odoben-Brakwa District from
October, 2016 to July, 2017. The health facilities in-
cluded the district hospital, three health centres and nine
Community-based Health Planning and Services (CHPS)
compounds. Patients aged 15–49 years who sought out-
patient services in these facilities were eligible to partici-
pate in the study. Those referred to the laboratory for
blood-based tests were screened and their demographic
and behavioural data collected using a case record form
and blood samples collected for laboratory analysis.

Sample size estimation and sampling
The sample size was estimated using the Cochran, 1977
formula n = z2pq/d2 [16]. Where, z is the critical value
corresponding to 95% confidence level (1.96), p is the
proportion of syphilis reported in the district = 1.6% or
0.016 [13], q the power (1-p, =1–0.016 = 0.984) and d is
the margin of error (0.05). The minimum sample size
(n) required for this study was 25. Making room for 10%
non-response, a sample of 27 was deemed appropriate.
The three health centres and the district hospital were

purposively included as study facilities. Nine of the
CHPS compounds were randomly selected out of the
twenty in the district. The sample size was proportion-
ately distributed among the 13 selected health facilities
based on the 2016 Out Patient attendance. Participants
were consecutively enrolled into the study as they were
referred by the attending clinician to the laboratory for
blood-based investigations.

Data collection
Data on demographic characteristics of participants and
factors likely to be associated with syphilis infection
were collected directly from the study participants
through face to face interview and recorded on a struc-
tured questionnaire developed specifically for this study.
These data included, the educational level, alcohol con-
sumption, number of sex partners, marital status, history
of sexually transmitted infection, history of blood trans-
fusion and age at first sexual encounter. Finger prick or
venous blood samples were collected and used to per-
form Rapid First Response Syphilis Anti-TP Card Test.
A confirmatory Treponema Pallidum Haemagglutination
Assay (TPHA) test was performed on samples that were
found reactive to the First Response Syphilis Anti-TP
Card test.

Sample collection and test procedure for first response
syphilis anti-TP test
At the health centres and CHPS compounds finger prick
blood samples were collected and used for First Re-
sponse Syphilis Anti-TP Test as these facilities are not
staffed with trained phlebotomists. The finger tip of the
patient was cleaned with an alcohol swab and allowed to
air dry. Blood samples were obtained using sterile lancet
finger prick and use of a sample pipette. The First Re-
sponse Syphilis Anti-TP Card Test kit components were
brought to room temperature. The test device was re-
moved from the foil pouch and placed on a flat, dry sur-
face. One drop (about 20 μl) of whole blood in the
sample pipette was added to the sample well in the test
kit followed by 3 drops (about 70 μl) of assay diluent to
the sample well. This was observed for development of
coloured bands in the result window after 20 min and
interpreted as either reactive or nonreactive. Participants

Banong-le et al. BMC Infectious Diseases          (2019) 19:360 Page 2 of 9



who were reactive to the First Response Syphilis
Anti-TP Card Test were invited to the district hospital
for the confirmatory TPHA test.

Specimen collection and preparation for TPHA test
At the district hospital, 5 ml of venous blood was col-
lected from each patient by qualified laboratory staff.
About 200 μl of blood was added to labelled ethylenedi-
aminetetraacetic acid (EDTA) test tubes to prevent co-
agulation. The blood samples were centrifuged and the
plasma collected and frozen at − 15 °C. One microliter of
blood sample was then added into the test tube to obtain
sera that was used for TPHA confirmation test.

Test procedure for TPHA test
Three wells of a microtitration plate were allowed to
reach room temperature and 190 μl of diluent added to
well one followed by 10 μl of serum. A micropipette was
used to mix the contents of well one, after which 25 μl
of the mixture was transferred to well two and well
three. Contents were shaken gently and test and control
cells were re-suspended. Seventy five microliters of con-
trol cells were added to wells two and three, shaken and
contents allowed to mix thoroughly. The plate was cov-
ered and protected from direct sunlight, heat and any
source of vibration and then were incubated for 45 to
60min at room temperature. The results were read and
interpreted as positive or negative for syphilis.

Data management and analysis
Data collected were checked for completeness and accuracy.
Codes on questionnaires were cross-checked with those on
the laboratory test forms to ensure consistency. Data entry
was done in Excel version 2013 and imported into Stata ver-
sion 14 for statistical analysis. Frequencies were computed
on the syphilis test results as either positive or negative and
proportions determined to measure the prevalence of
syphilis infection. Chi-square test of association with 5%
significance level was used to determine factors associated
with syphilis infection. Factors that were statistically signifi-
cant (p= 0.05) in the chi-square test were assessed using
logistic regression to determine the strength of association
with the dependent variable (syphilis infection).

Results
Demographic characteristics of participants
A total of 277 patients (62.1%, 172/277 females), aged
15–49 years (mean: 29.02, SD: 8.72), mainly single
(48.4%), public servants (26.4%) and farmers (20.9%) par-
ticipated in the study. Majority of the study participants
were Christians (90.3%), with basic level education
(50.1%) and reside mainly in rural communities. Thirty
(10.8%) of the respondents reported that they have never
had sex before (Table 1).

Prevalence of syphilis infection
Of the 277 outpatients tested, nine of them were re-
active to First Response Syphilis Anti-TP Test. All the
nine (100%) reactive samples were positive for the
TPHA confirmatory test hence, the overall prevalence
of syphilis using both First Response Syphilis Anti-TP
Test and TPHA confirmatory test was 3.2% (9/277),
(95% CI, 1.7–6.1). Infection was found in all age
groups with those aged ≥40 years (7.0%, 3/43) and
15–19 years (5.3%, 2/38) being the most infected.
More males (5.7%, 6/105) than females (1.7%, 3/172)
were infected. Seven patients out of the 191 (3.7%)
participants from the rural communities were infected
with 21.7% (5/23) of those resident in the Anhwiam
sub-district being infected (Table 2).

Table 1 Demographic Characteristics of Respondents

Demographic characteristics (N = 277) Number Percentage

Age group (yrs.) 15–19 38 13.7

20–24 60 21.7

25–29 64 23.1

30–34 40 14.4

35–39 32 11.6

40–44 19 6.9

45–49 24 8.7

Sex Male 105 37.9

Female 172 62.1

Marital status Single 134 48.4

Married 122 44.0

Divorced/separated 21 7.6

Sexual history Ever had sex 247 89.2

Never had sex 30 10.8

Occupation Farming 58 20.9

Trading 70 25.3

Artisan 16 5.8

Public servant 73 26.4

Student 55 19.9

Seamstress 5 1.8

Religion Christian 250 90.3

Muslim 19 6.9

Traditionalist 8 2.9

Educational level No formal education 14 5.1

Primary 140 50.1

Secondary 63 22.7

Tertiary 60 21.7

Residence Rural 191 68.9

Urban 86 31.1
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Factors associated with syphilis infection
Chi-square test was performed to assess the association
between demographic factors, sexual behaviour profiles of
participants and syphilis infection. Although more males
(5.7%) than females (1.7%) were found to be infected, the
difference was not statistically significant (χ2 (1) = 3.27, p
= 0.071). Similarly, syphilis infection was more prevalent
among patients who were married (4.1%) compared to
those who were single (3.0%), however, the difference was
not statistically significant (χ2 (2) = 0.01, p = 0.602). Statis-
tically significant association was however found between
sub-district of residence and syphilis infection (χ2 (4) =

31.20, p < 0.001). Compared with the other sub-districts,
Anhwiam sub-district had the highest (21.7%) prevalence
of infection, followed by Odoben sub-district (5.9%). No
statistically significant association was found between reli-
gion (χ2 (2) = 0.52, p = 0.773), educational level (χ2 (3) =
1.12, p = 0.771), condom use (χ2 (1) = 0.21, p = 0.648), and
syphilis infection (Table 3a).
There was a high prevalence (10.2%) of syphilis infec-

tion among respondents who reported a history of co-
erced sexual intercourse (χ2 (2) =7.49, p = 0.006). No
infection was observed among respondents who indi-
cated they had more than one sex partner in the past

Table 2 Distribution of syphilis prevalence by demographic characteristics

Demographic Characteristics N (%) Syphilis test (TPHA test)

Positive (%) Negative (%)

Age group Overall (15–49) 277 (100) 9 (3.2) 268 (96.8)

15–19 38 (13.7) 2 (5.3) 36 (94.7)

20–24 60 (21.7) 1 (1.7) 59 (98.3)

25–29 64 (23.1) 1 (1.6) 63 (98.4)

30–34 40 (14.4) 1 (2.5) 39 (97.5)

35–39 32 (11.6) 1 (3.1) 31 (96.9)

40 and above 43 (15.5) 3 (7.0) 40 (93.0)

Sex Male 105 (37.9) 6 (5.7) 99 (94.3)

Female 172 (62.1) 3 (1.7) 169 (98.3)

Marital status Single 134 (48.4) 4 (3.0) 130 (97.0)

Married 122 (44.0) 5 (4.1) 117 (95.9)

Divorced/separated 21 (7.6) 0 (0.0) 21 (100.0)

Occupation Farming 58 (20.9) 2 (3.4) 56 (96.6)

Trading 70 (25.3) 1 (1.4) 69 (98.6)

Artisan 16 (5.8) 1 (6.3) 15 (93.7)

Public servant 73 (26.4) 2 (2.7) 71 (97.3)

Student 55 (19.9) 3 (5.5) 52 (94.5)

Seamstress 5 (1.8) 0 (0.0) 5 (100.0)

Religion Christian 250 (90.2) 8 (3.2) 242 (96.7)

Muslim 19 (6.9) 1 (5.3) 18 (94.7)

Traditionalist 8 (2.9) 0 (0.0) 8 (100.0)

Education No formal education 14 (5.1) 0 (0.0) 14 (100.0)

Primary 140 (50.5) 4 (2.9) 136 (97.1)

Secondary 63 (22.7) 2 (3.2) 61 (96.8)

Tertiary 60 (21.7) 3 (5.0) 57 (95.0)

Residence Rural 191 (68.9) 7 (3.7) 184 (96.3)

Urban 86 (31.1) 2 (2.3) 84 (97.7)

Subdistrict Asikuma 102 (36.8) 1 (1.0) 101 (99.0)

Odoben 51 (18.4) 3 (5.9) 48 (94.1)

Brakwa 64 (23.1) 0 (0.0) 64 (100.0

Anhwiam 23 (8.3) 5 (21.7) 18 (78.3)

Outside district 37 (13.4) 0 (0.0) 37 (100.0)
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Table 3 Factors Associated with Syphilis Infection

Characteristic N (%) Syphilis test X2(df) p-
valuePositive (%) Negative (%)

Sex 3.27(1) 0.071

Male 105 (37.9) 6 (5.7) 99 (94.3)

Female 172 (62.1) 3 (1.7) 169 (98.3)

Marital status 1.01(2) 0.602

Single 134 (48.4) 4 (3.0) 130 (97.0)

Married 122 (44.0) 5 (4.1) 117 (95.9)

Divorced/separated 21 (7.6) 0 (0.0) 21 (100.0)

Subdistrict 31.20(4) < 0.001

Asikuma 102 (36.8) 1 (1.0) 101 (99.0)

Odoben 51 (18.4) 3 (5.9) 48 (94.1)

Brakwa 64 (23.1) 0 (0.0) 64 (100.0

Anhwiam 23 (8.3) 5 (21.7) 18 (78.3)

Outside district 37 (13.4) 0 (0.0) 37 (100.0)

Religion 0.52(2) 0.773

Christian 250 (90.2) 8 (3.2) 242 (96.7)

Muslim 19 (6.9) 1 (5.3) 18 (94.7)

Traditionalist 8 (2.9) 0 (0.0) 8 (100.0)

Education 1.12(3) 0.771

No formal education 14 (5.1) 0 (0.0) 14 (100.0)

Primary 140 (50.5) 4 (2.9) 136 (97.1)

Secondary 63 (22.7) 2 (3.2) 61 (96.8)

Tertiary 60 (21.7) 3 (5.0) 57 (95.0)

Condom use at first sexual intercourse 0.21(1) 0.648

Used condom 6 (26.7) 3 (4.5) 63 (95.5)

Did not use condom 181 (73.3) 6 (3.3) 175 (96.7)

Frequency of condom use 5.13(4) 0.275

Always 12 (4.9) 1 (8.3) 11 (91.7)

Very often 23 (9.3) 0 (0.0) 23 (100.0)

Rarely 40 (16.2) 0 (0.0) 40 (100.0)

Very rarely 51 (20.7) 1 (2.0) 50 (98.0)

Never used one 121 (48.9) 7 (5.8) 114 (94.2)

History of coerced sex 7.49(1) 0.006

Ever had coerced sex 49 (19.8) 5 (10.2) 44 (89.8)

Never had coerced sex 198 (80.2) 4 (2.0) 194 (98.0)

Number of sex partners in the past year 3.83(2) 0.147

None 28 (11.34) 1 (3.6) 27 (96.4)

One 150 (60.73) 8 (5.3) 142 (94.7)

More than one 69 (27.94) 0 (0.0) 69 (100.0)

Casual sex in the past year 2.49(1) 0.115

Had casual sex 52 (21.1) 0 (0.0) 52 (100.0)

Did not have casual sex 195 (78.9) 9 (4.6) 186 (95.4)

Sex in exchange for money or gifts 1.36(1) 0.244

Had 26 (10.5) 2 (7.7) 24 (92.3)
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year compared with 1.8% prevalence among respondents
who reported having had only one sex partner within
the past year. This association was however, insignificant
(χ2 (2) = 3.83, p = 0.147). No statistically significant asso-
ciation was found between having casual sex within the
past year (χ2 (1) = 2.49, p = 0.115), having sex in ex-
change for money or gifts (χ2 (1) = 1.36, p = 0.244), his-
tory of blood transfusion (χ2 (2) = 0.17, p = 0.916) and
syphilis infection (Table 3b).

Bivariate and multivariate analyses of factors associated
with syphilis infection
TPHA test result was considered the outcome variable
and sub-district andhistory of coerced sex were used as
the independent variables in the logistic regression
model. The outcome of the bivariate and the multivari-
ate analyses are presented in Table 4.
In the bivariate model, the odds of a patient having a

positive test result for syphilis infection was 6.31 times if
that patient lived in Odoben sub-district compared with
patients who lived in Asikuma sub-district (OR = 6.31
[95% CI = 0.64–62.28], p = 0.115). Also, the odds of having
a positive test result for syphilis infection was 28.06 times
in patients from Anhwiam sub-district compared with pa-
tients from Asikuma sub-district (OR = 28.06 [95% CI =
3.09–254.42], p = 0.003). It was observed that the odds of
having a positive test results for syphilis infection was 0.16
times lower in patients who reported having had no his-
tory of coerced sexual intercourse compared with patients
who reported they had ever experienced coerced sexual
intercourse (OR = 0.16 [95% CI = 0.04–0.63], p = 0.008).

In the multivariate model, the odds of a patient having
a positive test result for syphilis infection was 4.81 times
higher if the patient lived in Odoben sub-district com-
pared with patients who lived in Asikuma sub-district
(aOR = 4.81 [95% CI = 1.43–49.85], p = 0.041), and 30.85
times higher in patients who lived in Anhwiam
sub-district compared with those who lived in Asikuma
sub-district (aOR =30.85 [95% CI = 3.08–308.65], p =
0.004), adjusting for history of coerced sex. Adjusting for
sub-district of patient, the odds of having a positive test
results for syphilis infection was 0.12 times lower in pa-
tients who reported having had no history of coerced
sexual intercourse compared with patients who reported
a history of coerced sexual intercourse (aOR = 0.12 [95%
CI = 0.02–0.61], p = 0.010).

Discussion
The study revealed an overall syphilis infection preva-
lence of 3.2%, with 5.7% prevalence among males and
1.7% among females. A strong association was found be-
tween syphilis infection and two main factors. These are:
being resident in the Anhwiam sub-district and having a
history of coerced sexual intercourse.
The overall prevalence of syphilis infection in the

current study falls within ranges reported from various
parts of sub-Sahara Africa and among different population
groups. In a hospital-based study among pregnant women
and blood donors in Cameroon, Dionne-Odom and col-
leagues found prevalences ranging from 1.3 to 3.8% [17].
Similarly, a prevalence of 2.9% was reported in a
cross-sectional hospital-based survey among pregnant

Table 3 Factors Associated with Syphilis Infection (Continued)

Characteristic N (%) Syphilis test X2(df) p-
valuePositive (%) Negative (%)

Did not have 221 (89.5) 7 (3.5) 214 (96.8)

History of blood transfusion 0.17(2) 0.916

Blood transfused 32 (11.6) 1 (3.1) 31 (96.9)

No blood transfusion 240 (86.6) 8 (3.3) 232 (96.7)

Do not know 5 (1.8) 0 (0.0) 5 (100.0)

Table 4 Factors Associated with Syphilis Infection (Crude and Adjusted Odds Ratios)

Characteristic Crude Odds Ratio (OR) Adjusted Odds Ratio (aOR)

OR 95% CI p-value aOR 95% CI p-value

Subdistrict

Asikuma 1.00 1.00

Odoben 6.31 0.64–62.28 0.115 4.81 1.43–49.85 0.041

Anhwiam 28.06 3.09–254.42 0.003 30.85 3.08–308.65 0.004

History of coerced sex

Coerced sex 1.00 1.00

No coerced sex 0.16 0.04–0.63 0.008 0.12 0.02–0.61 0.010
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women in Northwest Ethiopia [18]. Other studies have re-
ported 2.0 to 3.8% from Rwanda [19] and 5.1% from South
Ethiopia [20].
In an earlier study in northern Ghana by Kubio et al.

[21], a prevalence of 4.7% was reported whilst Asiki, et
al. [22], found 4.3% prevalence in Uganda. The preva-
lence level found in the current study is much lower
than the 9.3% reported by Sakala et al. [23] from Zambia
and 7.3% by Shimelis and colleagues from Ethiopia [24].
Though the level of infection detected in the Asikuma
Odoben Brakwa District, in Ghana appears to be low, it
should be taken seriously as persons with syphilis infec-
tion are more likely to have co-morbid sexually trans-
mitted infections including HIV [19, 20, 25], which were
not screened for in the current study.
Much lower prevalences have been reported from

some other African countries, including the 0.9, 1.4 and
2.2% reported from Rwanda, Swaziland and South Africa
respectively [1, 26, 27]. Similarly, the infection level in
the current study was higher compared with the 1.6% re-
ported from Human Immunodeficiency Virus (HIV)
sentinel survey among pregnant women seeking ante-
natal care (ANC) in the Asikuma Odoben Brakwa Dis-
trict in 2016 [13].
Several factors including age, area of residence, level of

formal education [19], history of miscarriage and stillbirth
[18] have been reported to be associated with syphilis in-
fection. Other factors include having a history of blood
transfusion and being male [24]. Similar to the findings
from the current study, earlier studies reported from
Ethiopia found more males than females with syphilis in-
fection [24, 26]. Though the difference found in this study
was not statistically significant, it is worthy of note when
it comes to public health interventions. A review of re-
cords on screened blood samples collected from prospect-
ive blood donors in the Ho municipal hospital in Ghana
also revealed a slightly higher level of syphilis infection
among the male donors compared to the females [27]. Ac-
cording to Urassa and colleagues, [28] males usually have
more sexual partners, as they desire to gain social status
and be respected as men among their male peers.
The sub-district of residence was found to be a strong

predictor for syphilis infection in the current study. Partic-
ipants who lived in Anhwiam sub-district were more likely
to have positive test results for syphilis infection compared
to those resident in Asikuma sub-district similar to re-
ports from the HIV sentinel sites survey [13]. This could
be due to geographical differences between the
sub-districts as Anhwiam sub-district for example is very
remote with only two CHPS compounds (the very basic
health service unit in Ghana). Communities in that
sub-district lack access to commodities like condoms for
prevention of STIs as well as effective health education
programmes. In a similar cross-sectional study among

antenatal women in Northern Tanzania, syphilis preva-
lence was found to be higher in rural clinics than those in
the urban area [29]. Significant association has been re-
ported between history of coerced sex and syphilis infec-
tion in earlier studies. Coerced sex may lead to physical
trauma to the genitalia during intercourse that may facili-
tate the transmission of syphilis. According to Nankinga
et al., there is a strong association between sexual vio-
lence, the number of lifetime partners [30], economic
deprivation and acquisition of sexually transmitted infec-
tions [31]. Intimate partner violence has been linked to
poor relationships and lack of self-control, which are often
accompanied by extramarital relations.

Limitations
The study had some limitations. First, because of the test-
ing algorithm used (First Response Syphilis Anti-TP Card
test followed by TPHA), which are both treponemal tests,
the study could not distinguish active syphilis infection
from previous infections or non-venereal treponemal in-
fections such as yaws. This could contribute to overesti-
mation of the prevalence of the disease in the district [15].
Ghana is known to be endemic for yaws which primarily
affects children aged under 15 years living in rural com-
munities. There has however, been substantial decline in
reported cases since 2009 [32]. Current evidence also
show that some clinically suspected yaws cases are due to
infection by Haemophilus ducreyi [33–35] with most of
these lesions remaining unexplained. Available data from
the district (District Health Information Management Sys-
tem 2-DHIMS2) show that from 2014 to 2018, there was
no reported case of yaws from the district (Additional file
1). However, over the same period, there have been re-
ported cases of genital ulcers among both males and fe-
males with 49 cases in 2014, 20 in 2015 and five in 2018
(Additional file 1). The level of overestimation (if any) as a
result of our test algorithm is likely to be very minimal.
Second, patients who reported to health facilities to seek
medical attention and were required to do other labora-
tory investigations were those that were selected for the
study excluding those who were not referred for labora-
tory investigations. It is therefore possible that some out-
patients who were not included in the study because they
did not meet the inclusion criteria could be positive for
syphilis infection. This could affect the estimation of the
true prevalence among outpatient attendees and so the re-
sults should be interpreted with some level of caution.
These limitations notwithstanding, the findings of this
study can serve as a valuable guide in the design of inter-
ventions aimed at controlling syphilis in the district.

Conclusion
The overall syphilis prevalence was 3.2%, with a higher level
of infection among males than females. Being resident in
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the Anhwiam subdistrict and engaging in coerced sexual
intercourse were found to be strong predictors for syphilis
infection. The prevalence level detected in the current
study was higher than the 1.6% reported among pregnant
women, through the HIV sentinel survey in 2016. We rec-
ommend health interventions that will target all age groups,
especially, those in the rural communities.

Additional file

Additional file 1: Syphilis Prevalence Study-AOBD. Raw data of Syphilis
Prevalence Study-AOBD. (XLSX 52 kb)
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