
Research Article
Prevalence and Factors Associated with Syphilis among
Mothers with Missed Opportunities for Antenatal Syphilis
Testing in Rural Western Uganda: A Cross-Sectional Study

Theoneste Hakizimana ,1 Joy Muhumuza,1 Fabrice Molen Selamo,2

Marie Pascaline Sabine Ishimwe,3 Rogers Kajabwangu,1 Osman Mohamud Jelle,1

Joshua Muhumuza,2 Sonye Magugu Kiyaka,2 Sandra Nyakato,4 and Yarine Fajardo1

1Department of Obstetrics and Gynecology, Kampala International University, Western Campus, Uganda
2Department of Surgery, Kampala International University, Western Campus, Uganda
3Faculty of General Medicine, University of Rwanda, Rwanda
4Department of Laboratory, Fort Portal Regional Referral Hospital, Kabarole, Uganda

Correspondence should be addressed to Theoneste Hakizimana; theonestehakizimana5@gmail.com

Received 18 November 2022; Revised 10 May 2023; Accepted 10 July 2023; Published 24 August 2023

Academic Editor: Vikas Roy

Copyright © 2023 Theoneste Hakizimana et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Background. Early prenatal syphilis testing and treatment are essential preventative measures for maternal syphilis and associated
adverse pregnancy outcomes of pregnancy; however, data shows that two-thirds of all cases are missed among women who visit
prenatal care center at least once but are not tested for syphilis. This study determined the prevalence and factors associated with
syphilis infection among mothers with missed opportunities for antenatal syphilis testing in rural western Uganda delivered at
Fort Portal Regional Referral Hospital (FRRH). Methods. A cross-sectional study was done during the period from April 2022
to June 2022. A total of 124 participants had been recruited consecutively from postnatal ward of FRRH. Pretested
questionnaires were used to obtain information on data required for analysis. Venous blood sampling (2ml taken from the
forearm using anticoagulant free vacutainer) was done for all mothers who missed opportunity for prenatal syphilis testing
using both RPR and TPHA. Descriptive statistics followed by binary logistic regression analysis was done using SPSS version
22.0. Results. The prevalence of syphilis infection was 27 (21.8%). After adjusted analysis, having more than one sexual
partners in the past one year was associated with higher odds of syphilis infection (aOR = 24:922, 95% CI: 4.462-139.201, p <
0:001), and staying with the partner was found to be associated with lower odds of syphilis infection (aOR = 0:213, 95% CI:
0.040-1.142, p = 0:050). Conclusions. The study identified high prevalence of syphilis infection among mothers with missed
opportunities for antenatal syphilis testing, and this was positively associated with having more than one sexual partners in the
past one year and negatively associated with not staying with partner.

1. Introduction

Globally, syphilis continues to be a serious public health
concern, affecting an estimated 12 million individuals each
year [1], the majority of whom live in underdeveloped coun-
tries [2]. The prevalence of syphilis infection among preg-
nant mothers in sub-Saharan Africa is estimated to be 2.7
percent, putting approximately one million pregnancies at

risk each year [3]. The high prevalence rates are ranging
from 17.4% in Cameroon to 8.4% in South Africa, 4% in
Uganda, and 2.5 percent in Burkina Faso [4]. In 2016, the
WHO delivered the specific strategies for syphilis testing
and treatment for pregnant mothers, published in 2017,
which recommended syphilis screening for all pregnant
mothers at first antenatal contact [5], in the third trimester
for diagnosis of new infections acquired during pregnancy,
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and at the time of delivery for women who missed prenatal
testing to enable early detection and treatment of infections
in women and neonates [6].

While mother-to-child transmission (MTCT) of syphilis
is connected to a lack of antenatal care, WHO data shows
that the majority of unfavorable pregnancy outcomes caused
by maternal syphilis occur in women who received antenatal
care but were not appropriately screened or treated [7]. In a
study done in New York City, 68 pregnant women were
associated with cases of congenital syphilis, among which
47 pregnant women who received prompt antenatal care
did not receive an initial syphilis test until 45 days before
delivery [8]. In Africa and worldwide, there is scarcity of
data on the proportion of syphilis-seropositive mothers
among those who missed prenatal testing. The study done
in Tanzania recruited 663 women, and only 49.9% were
screened for syphilis during the antenatal visit, among those
who did not test for syphilis at ANC 6 (1.8%) were positive
for syphilis [6]. In the same study, the overall prevalence of
syphilis at delivery among pregnant women who did not test
or tested negative for syphilis at ANC visits was 2.3%.

In a study done in South Africa, the seroconversion rate
for syphilis at the time of delivery was 2.7%, the seropositiv-
ity among those who did not test at ANC was 18.2%, and the
total prevalence of syphilis at delivery among those who
tested and those who were not tested in ANC was 9.3%
[9]. A study conducted in the Mwanza Region of Tanzania
showed that 1809 participants were not tested for syphilis
prenatally, in which 144 (8.9%) became syphilis positive at
delivery [10].

In regard to the factors leading to seropositivity of syph-
ilis, the study done in Ethiopia showed that participants who
were HIV positive had a significantly higher prevalence of
syphilis than those who were HIV negative. Furthermore,
in this study, the use of condoms, marital status, and mater-
nal age were not statistically significant risk factors for syph-
ilis [11]. In a similar study, the knowledge about use of
condoms to prevent STDs and a prior history of multiple
sexual encounters were linked to lower rates of syphilis
infection [12]. Unpublished data from a study conducted
between March 2021 and May 2021 revealed that, of the
1252 mothers who gave birth at the FRRH, 50.3% did not
have documented results of syphilis screening in their ante-
natal cards and were therefore treated as syphilis negative.
Therefore, this study determined prevalence and factors
associated with syphilis infection among mothers with
missed opportunities for antenatal syphilis testing in rural
western Uganda delivered at FRRH.

2. Methods

2.1. Data Collection. A cross-sectional study was done from
postnatal ward of FRRH. A total of 124 mothers were con-
secutively enrolled from April 2022 to June 2022. Fort Portal
Regional Referral Hospital is a public and teaching hospital
for both undergraduate and postgraduate students of Kam-
pala International University and other tertiary institutions
around. It is situated in Fort Portal town in Kabarole Dis-
trict, around 300 kilometers west of Kampala, the country’s

capital city. 350 beds are available for inpatient care at
FRRH, with 105 of those beds located in the Department
of Obstetrics and Gynecology. The medical facility has a
modern, accredited laboratory equipped to conduct syphilis
tests. The study participants were from catchment areas that
included the districts of Kabarole, Bundibugyo, Kamwenge,
Kasese, Ntoroko, and Kyenjojo. Participants in this study
were postpartum mothers (at least 12 hours postdelivery)
enrolled consecutively as long as they had antenatal cards
with them showing lack of prenatal syphilis testing. A stan-
dardized pretested questionnaire developed in both English
and Rutooro (the local language) was used to gather infor-
mation on factors associated with syphilis seropositivity
until we reached the target sample size. All qualified mothers
were asked for their consent. At the time of recruitment,
mothers without prenatal cards were excluded from the
study.

2.2. Syphilis Testing. Venous blood sampling (2ml taken
from the forearm using anticoagulant free vacutainer) was
done for all mothers who missed opportunity for prenatal
syphilis testing, and rapid plasma reagin (RPR) was carried
out. Samples which were seropositive for syphilis were retested
using Treponema pallidum hemagglutination assay (TPHA)
to confirm active syphilis infection. Both RPR and TPHAwere
conducted within one hour after blood sampling.

2.3. Sample Size Determination. Calculation of sample size
was done using the Kish Leslie formula (1965):

n = z2p 1 − pð Þ
e2

, ð1Þ

where n is the estimated minimum required sample size, p is
the proportion of a characteristic in a sample (mothers not
tested for syphilis during antenatal period), e is the margin
of error set at 5%, and z is 1.96 (for 95% confidence interval).

Using p = 8:9%, the proportion of syphilis seropositive
mothers among those who did not test for syphilis during
antenatal care in a study done in tanzania, Mwanza region [13]

n = 1:96ð Þ2 × 0:089 × 1 − 0:089ð Þ
0:05ð Þ2 = 124:5, ð2Þ

where n is 124 participants.

2.4. Data Analysis. The dataset was done using Microsoft
Excel version 16 and coded and loaded into SPSS version
22.0 for analysis. The proportion of syphilis-seropositive
mothers was calculated as number of mothers with positive
RPR and TPHA out of all mothers enrolled into the study
and expressed as frequency and percentages. The factors
associated with syphilis seropositivity among mothers with
missed opportunity for antenatal syphilis testing were deter-
mined using binary logistic regression. A bivariate analysis
was performed using cross-tabulation at 95% confidence
interval (CI) to assess the likely effect. Maternal factors that
were found with a p ≤ 0:05 and others with biological plausi-
bility were considered to a multivariate analysis at 95%
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confidence interval (CI) to remove the confounding factors.
Factors that turned up with p ≤ 0:05 were considered signif-
icant in this analysis. The odds ratio, confidence interval,
and p value were used to interpret and display the results
of both bivariate and multivariate analyses.

3. Results

3.1. Characteristics of the Study Participants. A total of 124
mothers in postnatal ward were enrolled with a response
rate of 100%. The majority of study participants were found
between 20 and 29 years of age (73, 58.9%), multiparous (63,
50.8%), married (97, 78.2%), from rural areas (87, 70.2%),
and staying in <5 km from health facility (79, 63.7%) and
have primary education level (70, 56.3%). 122 (98.4%) of
the participants have attended antenatal care, 93 (75%)
reported no history of abortion, and 97 (78.2%) reported
no history of other sexually transmitted diseases (STDs).
The majority of respondents were HIV negative (109,
87.9%), while 85 (68.5%) of our participants were staying
with their partners and 94 (75.8%) have had more than
one sexual partners in the past one year. The majority of
mothers have ever heard of syphilis (84, 67.7%) (Table 1).

3.2. Prevalence of Syphilis Infection among Mothers with
Missed Opportunities for Antenatal Syphilis Testing
Delivered at FRRH. Of 124 participants recruited in this
study, the overall prevalence of syphilis infection among
mothers with missed opportunity for antenatal syphilis test-
ing was 27 (21.8%). However, the majority were negative for
syphilis infection (97, 78.2%) as shown in Figure 1.

3.3. Factors Associated with Syphilis Infection among
Mothers with Missed Opportunities for Antenatal Syphilis
Testing. This study revealed that the number of sexual part-
ners in the past 1 year and staying with partner became inde-
pendently associated with syphilis infection among mothers
with missed opportunities for antenatal syphilis testing. Pre-
cisely, mothers who reported to have had more than 1 sexual
partners in the past one year were 25 times more likely to
have syphilis infection (aOR = 24:922, 95% CI: 4.462-
139.201, p < 0:001). Mothers who were not staying with their
partners were 0.2 times less likely to have syphilis infection
(aOR = 0:213, 95% CI: 0.040-1.142, p = 0:05) (Table 1).

4. Discussion

In this study, it was found that 21.8% of 124 respondents
who did not test for syphilis in the prenatal period became
syphilis seropositive. This reflects the prevalence of syphilis-
seropositive mothers among those who missed the opportu-
nity for syphilis testing. This high prevalence implies the lack
of opportunity for timely diagnosis and treatment of syphilis,
putting the pregnancy at potential risk including congenital
syphilis, which may impede the WHO goal to achieve less
than 50 occurrences of congenital syphilis per 100 000 live
births in 80% of the target countries by 2030 [14].

The prevalence of 21.8% obtained in this study is consis-
tent with 18.2% obtained in South Africa [9]. This preva-
lence is much higher than 1.2% obtained in Bugando

Medical Centre (BMC), Tanzania [6], and 8% obtained in
the Mwanza Region of Tanzania. The difference could be
explained by the fact that Kabarole District is one of the dis-
tricts in Uganda which are severely affected by HIV infec-
tions, with an HIV prevalence rate of 16% which is almost
3 times the national prevalence of 5.8% in the age group of
15-49 years [15], and yet, both HIV and syphilis have the
same modes of transmission. In Uganda, there is an
increased burden of maternal syphilis and weak implemen-
tation of prenatal testing and treatment policies, com-
pounded by the fact that a big percentage of mothers do
not attend ANC in early pregnancy [13] as underlined by
our study findings where the majority of our respondents
started their ANC in the 2nd trimester of pregnancy
(60.5%). The high prevalence of syphilis seropositivity
obtained in this study could also be accounted by low male
partner attendance at ANC seen in Uganda which impairs
the closure of the loop of infection to identify and treat all
potentially infected partners. The study done in Uganda
showed that the overall postenrollment partner attendance
in ANC was 18.3% despite partner notification [16]. There
is a paucity of data on factors associated with syphilis infec-
tion among mothers who did not screen for syphilis prena-
tally. In regard to factors associated, it was found that
mothers who had more than one sexual partners in the past
1 year were more likely to have syphilis infection. In present
study, 75.8% of study participants had no multiple sexual
partners in the past 1 year while 24.2% had multiple sexual
partners. Among those who had multiple sexual partners,
46.7% were found to have syphilis infection. Our findings
are consistent with the studies done in northwest and south-
ern Ethiopia [17, 18]. Inconsistence was with the study done
in Brazil [19] and the one done in Cameroon [11]. The dif-
ference can be accounted on difference in geographic loca-
tion, study setting, and study population. In addition to
that, the majority of our participants were between 20 and
29 years, and sexual activity may be higher in this age group
increasing the risk of having multiple sexual activity and
thus syphilis infection. The study revealed that the majority
of participants have only attained primary education
(57.3%) and were not sure of the mode of transmission of
syphilis (52.4%); this may probably increase risk of syphilis
infection due to insufficient knowledge about syphilis. In a
study done in Brazil, 66.10% of participants reported to have
received no information about sexually transmitted diseases
(STD) like syphilis, during prenatal care [20]. Syphilis
screening is recommended for all pregnant mothers at first
antenatal contact [5], and high-risk pregnant women includ-
ing those with multiple sexual partners should be screened
again between 28 and 32 weeks into their pregnancy, as well
as at delivery [21].

In this study, mothers who were not staying with their
partners were less likely to have syphilis infection. In present
study, 31.5% of mothers were not living with their partners
of which 8.1% became syphilis seropositive. In a study done
in Brazil, women who were not living with their partners
were at increased risk of syphilis infection; however, this
became statistically insignificant after adjusted analysis
(p = 0:143) [19]. Syphilis is mainly acquired by sexual
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contact with infected mucocutaneous lesions or abraded
skin [22]; hence, not staying with the partner may be protec-
tive of sexual transmitted diseases mainly if the male partner
has multiple sexual partners.

4.1. Study Strength and Limitation. To the best of our knowl-
edge, our study is the first documented in Uganda particu-
larly western Uganda, and for that, the findings will serve
as a baseline for future studies in the region. In this study,
a nontreponemal test (rapid plasma reagin) was carried out
and confirmed by a treponemal test (TPHA) for seroreactive
samples to ensure the reliability of the results as per WHO
recommendations. Women who did not have antenatal
records but had attended ANC were excluded from the
study. Risk factors for these women may be different from
those who had the cards.

5. Conclusions

The prevalence of syphilis among mothers who missed the
opportunity for prenatal syphilis testing in rural western
Uganda is high as compared to other findings from studies
done in East Africa, and it is more likely associated with hav-
ing multiple sexual partners in the past 1 year and less likely
associated with not staying with partner. We recommend
sensitization of community about the importance of early
testing and treatment of syphilis at ANC. ANC staff should
identify and do counselling of high-risk mothers like those
with multiple sexual partners for regular follow-up and
syphilis testing with their partners.
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