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Abstract 

Syphilis is a major public health problem worldwide. Therefore, the present study was conducted to determine the seroprevalence and 
risk factors associated with this infection among pregnant women. These women were received for a prenatal consultation in 2022 at the 
laboratory of the Omar Bongo Ondimba Regional Hospital of Makokou (OBORHM), Northeast of Gabon. 
Patients and Methods: Conducted from April 11 to June 11, 2022, this retrospective, cross-sectional study was based on registers 
containing sociodemographic information, obstetrical data, and results of examinations for the detection of Treponema pallidum in the 
pregnant women in the study. Data were analyzed using R software and results were considered significant at a p value ≤ 0.05. 
Results: A total of 215 records were collected. Of these, 5 were positive for syphilis, indicating an overall prevalence of 2.33% (95% CI: 
[0.01- 0.53]). Univariate analysis of syphilis prevalence by sociodemographic and obstetric characteristics showed that being between 31 
and 40 years of age (Odds Ratio = 7.01; 95% CI [1.13;43.44], p=0.000), and being single (Odds Ratio = 10.0; 95% CI [1.1;91.31] 
p=0.013), were significantly associated with syphilis prevalence. 
Conclusion: The results of the present study indicated the existence of syphilis among pregnant women, which can be transmitted to the 
child in Makokou. They may raise awareness among the population. Emphasis should be placed on systematic screening during 
prenatal visits of pregnant women.in Gabon. 
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I. INTRODUCTION 

The woman pregnancy period is delicate. During this one, the mother-to-be may be exposed to numerous infections, in particular 
syphilis, for which the bacterium Treponema pallidium is responsible. Indeed, despite the advent of antibiotics, this disease 
remains a real public health problem in the world [1]. In fact, the number of new syphilis infections worldwide is estimated to be 
7 million by 2020. Although the majority of syphilis cases occur through sexual contact (vaginal, anogenital and orogenital) [3], 
the disease is also transmitted from mother to newborn (vertical transmission) [4], [5]. There are also rare cases of transmission 
through blood products and organ donation (horizontal transmission) [6], [7]. Syphilis transmission from mother to child remains 
the most serious route [8], [1]. Therefore, it has been revealed that newborns of mothers infected with syphilis, can develop 
congenital syphilis, if they do not receive immunoglobulin against this infection, at the time of birth. [9]. In addition, it has been 
reported that, pregnant women infected with syphilis are a potential source of infection for their sexual partners, as well as for 
health care providers, during labor and delivery [10]. During pregnancy, Treponema pallidium infection can lead to serious 
obstetric complications such as miscarriage, premature labor, and low birth weight of the newborn [11]. In sub-Saharan Africa, 
the prevalence of syphilis in pregnant women has been estimated to range from 0.6% in Senegal to 14% in Equatorial Guinea 
[12]. In Gabon, the seroprevalence of syphilis was studied in an urban and semi-rural community. It was estimated at 13.3 +/- 
5.0% at the semi-rural level and in the urban population at 19.4 +/- 4.6% [13]. According to the World Bank Development 
Indicators collection, the prevalence of syphilis of women receiving antenatal care in Gabon, was reported to be 6.5% in 2019 
[14]. However, the epidemiological literature does not indicate to date, any information on data of this infection at the site of the 
present study. Therefore, this study was undertaken to provide a concise and accurate analysis of the evolution of Treponema 
pallidium infection among pregnant women at the Omar Bongo Ondimba Regional Hospital in Makokou, Northeast of Gabon. 

II. PATIENTS AND METHODS 

II .1. Description of the host facility. 

This study was carried out at the medical analysis laboratory of the Omar Bongo Ondimba Regional Hospital of the Makokou 
town (OBORHM), regional capital of the Ogooue-Ivindo, in Gabon.  The hospital is located to the east of the Notre-Dame-des-
Victoires church and to the North-east of the Alexandre Sambat municipal stadium. This public health facility receives patients 
from all over the province and beyond. It has an adequate technical platform for routine hospital examinations.  

II .2. Type, period and study population 

This retrospective, cross-sectional study was conducted from April 03 to June 02, 2023.  It was based on the results of 
examinations for the detection of Treponema pallidum, in pregnant women in 2022, randomly selected and entered into a database 
of the health information management system of this hospital center. The basis of the study was therefore to determine the 
prevalence of syphilis recorded during the study period. 

II .3. Inclusion and exclusion criteria  

Only results obtained from the Rapid Plasma Reagin Test (RPR) and confirmed by an ELISA test using the Biorad Syphilis Total 
Antibody EIA II or BioMerieux Trepanostika TP recombinant kit, for the detection of anti-Treponema pallidum antibodies, from 
the blood serum of pregnant women attending antenatal clinics in 2022, at the Omar Bongo Ondimba Regional Hospital in 
Makokou, North-east of Gabon, were taken into account in the present study. Incomplete records and unexploitable or doubtful 
results were excluded from the study. 

II .4. Sampling method 

Purposive sampling was used to target and focus on syphilis diagnostic results only, at the medical analysis laboratory of the 
Omar Bongo Ondimba Regional Hospital in Makokou, North-east of Gabon, during the study period. To ensure that the study was 
representative, the sample size depended on the number of cases recorded in the laboratory's database. 

 II .5. Data acquisition procedure 

The data used for the present study came from the database containing the results of analyses of blood serum samples from 
pregnant women obtained at the laboratory of the Omar Bongo Ondimba Regional Hospital in Makokou, North-east of Gabon. 
Access to these data was facilitated by an existing collaboration between the General Management of this hospital and the 
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Masuku University of Science and Technology. The extracted data were made available to us in digital form. All the results of 
examinations for Treponema pallidum, from the blood serum of pregnant women in 2022, were extracted and used for the present 
study. 

II .6. Variables measured : 

 In the course of this study, variables such as sociodemographic characteristics (age, place of residence, level of education, marital 
status, occupational status, number of months pregnant, number of pregnancies) and the outcome of syphilis diagnosis were 
evaluated.  

II .7. Ethical considerations:  

The data received included neither the identity of the pregnant women nor any personal information about them.  

II .8. Statistical analysis of data:  

Entered in a Microsoft Excel 2016 format, the data were then analyzed with R software version 3.6.1, including the measurement 
of rates and associations. Univariate sample analysis was used to determine factors associated with syphilis prevalence A 95% 
confidence interval was estimated and a p≤0.05 value was considered statistically significant 

III. RESULTS 

III-1 Prevalence of syphilis in pregnant women in the study (N= 215) 

A total of 215 test results for Treponema pallidum among pregnant women attending antenatal clinics in 2022 were collected 
from the Omar Bongo Ondimba Regional Hospital in Makokou, North-east of Gabon registers. Of these, 5 were positive for 
syphilis, indicating an overall prevalence of 2.33% (95% CI: [0.01- 0.53]), compared to 97.67% or 210 negative results.  

III-2 Prevalence of syphilis according to sociodemographic and obstetric characteristics of pregnant women in the study 
(N= 215) 

A univariate analysis of the prevalence of syphilis according to the sociodemographic and obstetrical characteristics of the 
pregnant women in the study showed that being between 31 and 40 years of age (Odds Ratio = 7.01; 95% CI [1.13;43.44], 
p=0.000), and being single (Odds Ratio = 10.0; 95% CI [1.1;91.31] p=0.013), were significantly associated with the prevalence of 
syphilis (. Table 1). 

Table 1 Univariate analysis of syphilis prevalence, according to sociodemographic and obstetric characteristics of pregnant 
women in the study, (n=215). 

Variables Number of 
Pregnant 
Women in 
Study N (%) 

Prevalence of Syphilis Univariate Analysis 
 

Positive 

N (%) 

Négative 

N (%) 

Crude OR  
CI 95% 

p-value 

Age groups (years) 

≤20  8 (3.72) 0(0) 8 (100) Reference  

21 - 25 63 

 (29.30) 

1 (1,59) 62 (98.41) 0.6. 

[0.07 ; 5.5] 

0.64 

26- 30 101 

 (46.98) 

1 

(0.99) 

100 

(99.01) 

0,28. 

[0.03 ; 2.6] 

0.22 
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31- 40 40(18.06) 3(7.5) 37(92.5) 7.01 

[1.13;43.44] 

0.000* 

41- 43 3(1.4) 0(0) 3(100)      - 0.79 

Marital status 

Married 85(39.53)  0(0)  85 (100)  Reference - 

Single 64(29.77) 4(6.25) 60(93.5) 10.0 

[1,1 ; 91.31] 

0.013* 

Cohabiting 66(30.70) 1(1.52) 65 (98.48) 0.56. 

[0.06; 5.11] 

0.60 

Educational level 

Secondary 122 (56.74) 3 (2.46) 119 (97.54) Reference  

Primary 89 (41.36) 2(2.25) 

 

87 (97.75) 

 

0.98 

[0.16-5.99] 

0.98 

Higher 4 (1.9) 0 (0)  4(100) - 0.75 

Employment status 

Student 102(47.44) 3(2.94)  99(97.06)  0.98 

[0.16 ; 6] 

0.57 

Without 46(21.40)  1(2.17)  45 

(97.83)  

Reference - 

Active 67 (31.16)  1(1.49)) 66 (98.51)  0.55 

[0.06 ; 5.02] 

0.56 

Residence 

Urban 125 (58.14) 3(2.4)  122(97.6)  Référence - 

Rural 90(41.86)  2 (2.22)  98 (97.78)  0.83 

[0,14 ;5.07]  

0.84 

Number of Pregnancies 

0 - 1 98 (45.58) 1 

(1.02) 

97 

(98.98) 

Référence - 

2 - 3  65(32.23) 2 

(3.08)  

63 

(96.92) 

1,56 

[0.25;9.56] 

0.63 
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≤ 4 52(22.19) 2 (3.85) 50(96.15) 2.13 

[0.35;13.1] 

0.40 

Number of months of pregnancy 
 

1st Quarter 111(23.18) 2 (1.8) 109 (98.2) Référence - 

2nd Quarter 

 

93 (31.13) 2 (14.89) 

 

91 (85.11) 

 

0.62 

[0.1 : 3.8] 

0.88 

3rdQuarter 11(45.69) 1 (5.80) 10 (94.20)  5 

[0.51 ; 49] 

0.13 

OR= Odds ratio; CI= Confidence interval; * = Significant test 

IV. DISCUSSION 

 In spite of many efforts made by the public authorities in the world, a good number of pregnant women are still victims of 
syphilis. This infection is responsible for serious health problems in these women, and can lead to the death of their newborns. 
However, a permanent health watch through testing and early treatment could prevent this disease in this type of population. 
According to a previous study, the rates of syphilis infection among pregnant women in Africa vary from 3% to 15% [15].  In a 
systematic review [16], the prevalence of syphilis was reported to range from 2.5% to 18% in pregnant women. In contrast to two 
studies conducted in Ethiopia, which reported syphilis prevalences of 1.4% [17].and 1.1% [18]., the present study, reported a 
prevalence of 2.33% (95% CI: [0.01- 0.53]). This result is also consistent with studies [19], [20] that reported prevalences of 2.6% 
.and 2.5% (95% CI: 2.3, 3.6%). However, the prevalence of syphilis obtained in the present study was lower than those obtained 
in South Sudan (22.1%) [21], and the Democratic Republic of Congo (10.9%) [22]. The variability of the results recorded in the 
prevalence of syphilis, could be justified by the socio-demographic difference, sample size, differential access to diagnosis and 
treatment of syphilis, level of knowledge and income level of the study population [23].  Irresponsible use of antibiotics for the 
treatment of a wide variety of systemic infections can lead to the development of drug resistance. Ineffective treatment of syphilis 
could also contribute to this variation [24]. In addition, in the city of Makokou and the surrounding departments, the habitual 
frequentation of drinking establishments by the population, the consumption of cheap alcoholic beverages and the high number of 
sex workers, the transit of long-distance drivers in the province of Ogooué-Ivindo, could increase exposure to syphilis.  In contrast 
to the study by Hussein and Tadesse [16], which found that the prevalence of syphilis among pregnant women was higher in the 
35-49 age group, the present study, using a univariate analysis, found that being between 31-40 years of age (Odds Ratio = 7.01; 
95% CI [1.13;43.44], p=0.000) had a seven-fold increased risk of being infected with syphilis. This result can be justified not only 
by the youth of the Gabonese population [25], but also by the early onset of sexual activity, which remains a risk factor associated 
with syphilis [26]. Moreover, the present study indicated that being single (Odds Ratio = 10.0; 95% CI [1.1; 91.31] p=0.013) was 
significantly associated with the prevalence of syphilis. This is in line with the findings of a study conducted in Kisangani, DRC 
[22]. This result can also be explained by the low socioeconomic level of some single women.  Even when pregnant, this category 
of women has sexual freedom, which allows them to undertake sexual adventures with a multitude of partners, in order to 
guarantee their basic needs [27]. 

Strengths and limitations of the study. 

Despite the contributions made, the present study nevertheless has some limitations that deserve to be highlighted, in order to take 
them into account in future studies. Within the conceptual framework of the study, we identified a number of upstream factors 
(life context of pregnant women and sociodemographic characteristics) that may influence syphilis infection. First, the data 
collected for this study were laboratory test results, limited only to the use of immunological techniques that are reliable only one 
month after infection. The use of nucleic acid-based detection techniques, such as real-time polymerase chain reaction (qPCR), 
would have been appropriate to prevent syphilis in the pregnant women in the present study. Finally, no clinical characteristics of 
syphilis-positive pregnant women were evaluated. 
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V. CONCLUSION  

 In providing key information, the results of the present study showed a significant association between syphilis prevalence and 
sociodemographic variables of pregnant women (age range 31-40 years, and being single). These results call for further 
strengthening of current intervention measures, including intensification of prevention in maternal and child health care services 
in Gabon. 
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