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ABSTRACT

Syphilis in pregnant women caused by Treponema pallidum remains a major cause of reproductive morbidity and poor
pregnancy outcomes in developing countries. Severe neonatal infections, stillbirths, perinatal deaths, and low birth weight
babies are common among mothers with syphilis infection. The aim of the study was to assess the prevalence and risk
factors associated to syphilis in pregnant women. A cross-sectional and retrospective studies were conducted among
pregnant women who attended the prenatal service at the Gisovu health center. Participants were pregnant women who
tested positive for syphilis based on lab results and responses collected from anonymous questionnaires completed with
sexual behaviors, demographics, sexual partners, history of abortion, and knowledge about STDs. The prevalence of
syphilis was 5.74%. Syphilis was associated to the history of previous abortion (P = 0.005 < 0.05), a low level of education
(P =0.049 < 0.05), and marital status (P = 0.044 < 0.05). The main associated behavioral factor was women who had sex
with different partners using condom and did not acquire syphilis infection (P =0.00 < 0.05). Syphilis is still a public health
concern in patients and especially in pregnant women as shown by the findings of this study. It is very important to screen
all pregnant women for syphilis and to strengthen the existing antenatal care services and health education on

transmission and prevention of the disease.
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INTRODUCTION

Despite the availability of efficient technologies for
diagnosis and treatment, syphilis, a sexually transmitted
disease, persists in the 21st century as a worldwide
public health problem. It affects two million pregnant
women a year and causes a negative impact on the
health of women and their babies [1]. Gestational
syphilis is a public health problem in the world. It is
estimated that approximately two million pregnant
women present active infection each year and less than
10% are diagnosed and treated [2]. Approximately 90%
of the cases occur in developing countries; however, a
resurgence can be observed in developed nations [3, 4].

The prevalence of syphilis infection among pregnant
women in sub-Saharan Africa is estimated at 2.7%,
which represents nearly one million high-risk
pregnancies each year [5]. In the United States, recent
data show that more than 30,000 cases of primary and
secondary syphilis infection have been reported [6]. The
disease causes multiple adverse outcomes in pregnancy,
with an estimated 4.5 times higher risk when compared
to pregnant women without the diagnosis [7, 8]. As it
causes vertical transmission, it can cause miscarriage,

premature delivery, and fetal and neonatal death if not
treated properly. New borns of mothers with syphilis
who are untreated or inadequately treated may be
asymptomatic. This can lead to the absence of diagnosis
and treatment, causing serious damage to their health,
with psychological and social repercussions [9].

The disease control recommendations strengthen
interventions aimed at prevention and early diagnosis,
paying attention to the most exposed population groups
[10]. Many conditions have been linked with the
occurrence of syphilis during pregnancy, including
socio-demographic, behavioral and health factors [11].
Syphilis is spread through sexual or mother-to-child
contact during pregnancy or childbirth [8]. During
pregnancy, infection with syphilis may also enlarge the
risk of mother-to-child transmission of HIV in cases
where mothers are co-infected [12]. Syphilis during
pregnancy, which is not properly treated, has been
reported to cause poor pregnancy results in about half
of cases - stillbirths in 40%, neonatal death and
morbidity in 20% and low birth weight deliveries in the
early stages in 20% [13-14].

Among the socio-demographic factors, low level of
education, low income and marital status (common-law
or cohabitation) are identified as risky situations and an
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expression that syphilis is linked, but not limited to
poverty.

Equally important are the behaviors that make women
vulnerable, which are associated with a higher risk, such
as lower age of first sex and pregnancy, high number of
sexual partners, non-observance of safer sex practices,
use of illicit and psychoactive drugs, among others [8, 10,
15]. Some of these conditions increase the risk when
linked to poverty, poor health education and access to
health services. However, despite a large proportion of
pregnant women with access to antenatal care, very little
about the quality of care they receive is still known. The
aim of this paper was to assess the prevalence and risk
factors associated to syphilis in pregnant women at Sovu
health center.

METHODS
Study design and area
A health center-based cross-sectional study was

conducted among pregnant women attending the
antenatal care unit of Sovu health center. Pregnant
women who attended the health center during the
sample collection period (September to December 2019)
were considered as the chosen target group. Sovu health
center is one of Kabaya hospital health centers. It is
located in Sovu sector, Ngororero District, in Western
province of Rwanda

Ethical consideration and study participants

Permission to conduct the research was granted by Sovu
health center and INES Ruhengeri ethic committees.
Patients were informed about the study and its benefits.
Patients who were considered and who voluntarily
accepted to participate were enrolled in the study. The
right to privacy and confidentiality were respected. The
collected specimens were assigned anonymous codes

and the data generated were only used for study
purposes. Following acquisition of informed consent, a
total of 174 participants were included in this study. Out
of them, 13 participants were diagnosed as positive for
syphilis infection by the routinely used technique
(ECOTEST-RPR) at Sovu health center. Then treatment
records of all patients were reviewed to initiate specific
treatment.

Specimen collection and processing

A blood sample was taken from each participant and
centrifuged to obtain the serum. The obtained sera were
kept in cold place at -10 °C while waiting the laboratory
tests to be performed. Before running the rapid plasma
reagain (RPR), the preserved serum specimens were
defrosted at 37 °C in a water bath to get ice and
completely dissolved. Subsequently, RPR and
Treponema pallidum hemagglutination antigen (TPHA)
were carried out and the results were interpreted
according to the kit manufacturer's instructions. A
sample that showed an equivocal result for the test was
retested.

Data analysis

Questionnaire and serodiagnosis data were analysed
using SPSS version 2020. Chi square (2) test was
conducted to determine the relationship between
syphilis and risk factors. < 0.05 probability was
considered as significant.

RESULTS

Socio-demographic characteristics
women attending Sovu health centre
The age range of subjects were < 18-46 years old. The
majority of participants were in the age of 26 to 32 years
old. The highest number of the participants was that of
married with 78%. Most of them (45%) were able to
reach primary school and (51%) belonged to casual
labours (Table 1).

of pregnant

TABLE 1: Social demographic characteristics of pregnant women attending Sovu health centre from September 2019

to December 2019

Characteristics

Frequency (n)

Percentage (%)

Age categories (years)
<18

19-25

26-32

33-39

40-46

Matrimonial status
Single

Married

Divorced
Residential areas
Sovu sector
Surrounding areas

Educational level
Non formal education
Primary education
High school education
University education

Occupational place
Unwaged

Casual labours
Privates
Government

7 4.02
37 21.26
72 41.37
49 28.16
9 5.17
34 19.54
136 78.16
4 2.29
148 85.1
26 14.9
30 17.24
79 45.40

29.88
52

7.47
13
51 29.31
89 51.14
30 17.24
4 2.29
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Socio-demographic features of pregnant women in
relation to the serostatus analysis at Sovu health
centre from September 2019 to December 2019

The overall prevalence of syphilis was 10/174(5.74%).
All syphilis seropositive cases were observed among
single, married and divorced pregnant women who were

house wives and casual labours by occupation. In terms
of age, high syphilis seroprevalence was observed among
women in the age group of 19-25 (3.44%). Socio-
demographic features of pregnant women in relation to
the serostatus analysis at Sovu health centre are shown
in the table 2.

TABLE 2: Socio-demographic features of pregnant women in relation to the serostatus analysis at Sovu health centre

from September 2019 to December 2019

Serology results of 2 (d P (value)
Characteristics Tested T. pallidum with RPRand TPHA X2 (df)
cases . .

Positive Negative
Age categories
(years)
<18 7 0(0.4) 7(6.6)
19-25 37 1(2.1) 36(34.9)
26-32 72 6(4.1) 66(67.9) 2.678 (4) 0.613
33-39 49 2(2.8) 47(46.2)
40-46 9 1(0.5) 8(8.5)
Matrimonial status
Single 34 3(2) 31(32)
Married 136 6(7.8) 130(128.2) 6.238(2) 0.044
Divorced 4 1(0.2) 3(3.8)
Residential areas
Sovu sector 148 9(8.5) 139(139.5)
Surrounding areas 26 1(1.5) 25(24.5) 0.204(1) 0.652
Educational level
Non formal education 70 6(4) 64(66)
Primary education 56 3(3.2) 53(52.8) 0.049
High school education 43 1(2.5) 42(40.5) 7.845 (3) )
University education 5 0(0.3) 5(4.7)
Occupational place
Unwaged 51 5(2.9) 46(48.1)
Casual labours 89 3(5.1) 86(83.9)
Privates 30 2(1.7) 28(28.3) 2.768(3) 0.429
Government 4 0(0) 4(3.8)

Infection with syphilis in relation to clinical history,
sexual habits and recognition of the disease in
pregnant women.

In this study, the infection with syphilis in relation to
clinical history, sexual habits and recognition of the
disease was assessed. Table 3 showed that the majority
of positive cases were with or without history of
previous abortion, with 4 and 1.72% of participants,
respectively. A big number of participants with or
without knowledge of preventive measures via condom
use was 3.44 and 2.28%, respectively.

DISCUSSION

In the present study, the prevalence and risk factors
associated to syphilis in pregnant women at Sovu health
center were investigated. A total of 174 pregnant women
were registered in the study. All women approached for
participation were consented, interrogated and donated
clinical specimens (contribution rate = 100%). The
general prevalence (5.74%) of syphilis identified in this
study demonstrated a lower rate than that obtained in a
study conducted in Brazilian areas. This study revealed a
rate of 13.9%, with high prevalence in Rio de Janeiro
(23.5%) and Belo Horizonte (13.9%) [16]. The
seroprevalence of syphilis among pregnant women in
the current study was 5.74%. This disagrees with reports
from two hospital studies in Ethiopia [17, 18]. However,
it is much higher than the seropositivity for syphilis
reported among pregnant women in Nigeria (0.3%) [19]

and Tanzania (0.5%) [20]. It is also higher than the
results for India (0.36%) [21] and China (0.39%) [22]. It
is also higher than the prevalence of 4.3, 5.0 and lower at
5.8 and 7.3% reported respectively, in Botswana [20],
Malawi [23], in the delta of Niger, Nigeria [24] and
Tanzania [25].

A study conducted in the Sdo Paulo (Brazil) homeless
population, which evaluated the prevalence of syphilis
and associated factors using rapid testing in 1,405
individuals, revealed a prevalence of 7% [26]. Another
study carried out in Angola, Africa among individuals
attending a center of reference and testing for HIV
showed higher positivity for syphilis (15%) among the
431 research subjects [27]. These variations in syphilis
seroprevalence among different individuals within and
outside Rwanda may reflect variations in sexual
practices and community behavior, syphilis awareness
and differences in access to treatment for STDs, cultural
practices, as well as differences in laboratory techniques
used to detect T. pallidum infection.

Another relevant issue highlighted in this study is that a
low level of education can interfere with the
understanding of guidelines for prevention methods.
This highlights the findings of research carried out in Sdo
Paulo and Recife, where the less educated had erroneous
information on the forms of prevention and contagion,
reflected by a higher prevalence of STDs in this group
[28].
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TABLE 3: Infection with syphilis in relation to clinical history, sexual habits and recognition of the disease in pregnant

women
Examined Serological test results to
Characteristics Pregnant RPR and TPHA P- value
women Positive Negative X2 (df)
n (%) n (%)
History of previous
abortion
No 161 7(9.3) 154(151.7)
Yes 13 3(0.7) 10(12.3) 7.789(1) 0.005
History of previous STI.
g;’s 159 8(9.1) 151(149.9) 1.744(1) 0.187
15 2(0.9) 13(14.1) '
Gestational period
(stage)
First trimester 11 3(1.7) 8(4.6)
Second trimester 50 2(1.1) 48(27.6)
Third trimester 113 5(2.9) 108(62) 0.000(2) 1.000
Multi-sexual partners
No 131 6(7.5) 125(123.5) 1.333(1) 0.248
Yes 43 4(2.5) 39(40.5) ’
Use of protective
measures (condoms)
No 45 7(6.1) 38(38.9) 0.410(1) 0.522
Yes 129 3(1.7) 126(72.4) '
Reason not to use condom
Condoms affecting pleasure
Spﬁgf;‘zr dislike 47 3(2.7) 44(44.3)
Faithfulness 31 2(1.8) 29(29.2)
Condoms have unpleasin 74 4(4.3) 70(69.7) 0.138(3) 0.987
pleasing 22 1(1.3) 21(20.7)
pungent smell
Knowledge about STDs
No 35 3(2) 32(33) 0.645(1) 0.422
Yes 139 7(8) 132(131) '
Knowledge of
preventive measures
via condom use
No 33 6(1.9) 27(31.1)
Yes 141 4(8.1) 137(132.9) 11.624(1) 0.001

It is understood that some issues of an educational
nature may interfere with the adoption of prevention
methods. For instance, a low level of education may be
involved to the increase of syphilis infection.

The marital status analysis highlights the results of a
study conducted in Cuba of 120 individuals who tested
positive for syphilis, in which 76.7% did not have stable
relationships. Itis believed that subjects who do not have
a fixed association tend to engage more partners and
thus increase the possibility of getting STDs [29]. Studies
show that a history of STDs is associated with syphilis,
especially in pregnant women. They demonstrated high
rates of STDs. In sex workers, the prevalence of STDs was
71.6% [28]. Dissimilar results were found in this study
with 8.6% of females with STDs.

The present statistical results showed that pregnant
women who were positive for syphilis had a history of
experiencing abortion and it was found to be associated
with syphilis in this study with significance level (P =
0.005 < 0.05). This result is in agreement with a number
of previous studies which reported unfavourable
pregnancy outcomes in more than half of pregnant
women with untreated syphilis [30-31]. In a similar

study, abortion was found to be associated with syphilis.
The association can be explained by the fact that an
undesired pregnancy is normally the consequence of
risky sexual habits, which generates a double risk of
pregnancy and exposure to STIs. This has also been
approved by previous studies in which high rates of STIs
were observed in women seeking an induced abortion at
family planning clinics [32] and in patients referred for
termination of pregnancy [33]. Generally, this study
showed that participants had knowledge of condom use
to prevent transmission of STDs when used regularly
with significant association of (P = 0.001 < 0.05). Similar
results were reported [34].

CONLUSION

The study aimed to identify the prevalence of syphilis
and associated risk factors in pregnant women who have
been tested for syphilis infection. Many demographic
and behavioural risk factors have been found to be
associated with syphilis among pregnant women in the
study area. There is still the problem of syphilis in
pregnant women as shown by the results. It is more
important to screen all pregnant women for syphilis
infection during the antenatal care. Therefore, it is much
better to strengthen the existing antenatal services and
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health education on the mode of transmission and
preventive measures of syphilis infection.
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