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Abstract: Syphilis is one of the sexually transmitted infections caused by bacteria known as Treponema pallidum and it is 

transmitted through sexual contact, via blood transfusion, or transplacentally from a pregnant woman to her fetus. Among 

STIs, syphilis and HIV are significant public health problems in Ethiopia and causes several adverse pregnancy outcomes. 

Thus this study aims to assess magnitude of both infections among pregnant women attending antenatal care. Facility based 

retrospective cross-sectional study was conducted in Debre Berhan public health institutions and data was collected using 

pretested checklist. Finally data was entered to EPI Data3.02 and analyzed using SPSS version21. P-value < 0.05 was 

considered statistically significant difference. Among the total participants, 179 (47%) were in the age group of 25-34 years, 

220 (57%) were living in urban settings and majority 256 (67%) of the pregnant mothers were married. The overall prevalence 

of syphilis and HIV in pregnant mothers were 7 (1.8%) and 28 (7.2%) respectively. The highest number of syphilis and HIV 

prevalence were reported in 2015. Previous history of STD for syphilis (AOR 9.4; 95% CI 1.6-25) and HIV (AOR 8.2; 95% CI 

2.2-31.8), previous history of still birth for syphilis (AOR 4.9; 95% CI 1.1-23.4) and HIV (AOR 5.6; 95% CI 1.8-17.1) and 

partner HIV test positive for HIV (AOR 11.9; 95%CI 1.18-20.6) are risk factor. The result shows syphilis and HIV infections 

were prevalent among pregnant women, indicating that they are still significant public health problems. Therefore, there should 

be health education for every pregnant woman regarding prevention of the two infection and partner testing is recommended. 
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1. Introduction 

Sexually transmitted infections (STIs) are an emerging 

public health concern, especially in developing countries ([1-

3]). Syphilis, a genital ulcerative disease caused by the 

bacterium Treponema pallidum, is associated with significant 

complications if left untreated and can facilitate the 

transmission and acquisition of HIV infection ([4-6]). Both 

Syphilis and HIV are transmitted through sexual contact, with 

infectious lesions of the mucous membranes or abraded skin, 

via blood transfusion, or in utero by transplacental passage 

from a pregnant woman to her fetus ([7, 8]). Globally, an 

estimated 1.3 billion people are suffering from STIs [9, 10]. In 

Africa, a significant portion of pregnant women have been 

suffering from STIs, and it is the major cause of maternal and 

perinatal morbidity ([9-11]). 

HIV and syphilis infections are epidemiologically 

interrelated, and co infection is common. The biological 

explanation for enhanced susceptibility to HIV among 

individuals infected with syphilis is based on the theory that 

the break down in mucosal integrity due to ulceration 
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provides a portal of entry for the HIV virus. In addition, this 

ulceration may result in an influx of CD4 lymphocytes 

locally increasing the number of HIV target cells [7]. 

In Ethiopia, little is known about what predisposes pregnant 

women to syphilis and HIV infection. Therefore, this study aims 

to study trends and sero-prevalence of Syphilis and HIV 

infections and associated factors among pregnant women. 

2. Methodology 

2.1. Study Area and Periods 

The study was conducted in Debrebirhan, North Shewa 

Zone of Amhara Region about 120 kilometers from north 

east of Addis Ababa. The town has 1 Hospital, 3 health 

centers and 14 health posts which are currently on service.  

2.2. Study Design and Study Period 

Facility based retrospective cross-sectional study was 

conducted to assess sero-prevalence of syphilis and HIV 

infections and associated factors among pregnant women 

attending antenatal care in public health institutions at Debre 

Berhan town from September 2015 to August 2017 

2.3. Sample Size Determination 

Sample size was statistically calculated based on single 

population proportion formula by taking 9.0% prevalence of 

syphilis infection from previous study [12] and desired 

precision of 3%. A 95% confidence level and 10% 

contingency was considered. Finally, a total of 385 study 

participant was included.  

2.4. Sampling Technique and Procedure 

One hospital and three health centers were selected in the 

town that gives antenatal care services. A total of 10,308 

pregnant women were registered at the antenatal care clinics at 

all public health institutions in the town since Sep 2015 and 

August 2017. Samples proportional to pregnant women in the 

selected health facilities was allocate. Lists of pregnant women 

were prepared using unique identification numbers from 

records found in ANC clinics and sampled by systematic 

random sampling using the registers sampling frame. To select 

the first eligible study participant, a simple random sampling 

method was used and the study units was selected until the 

required sample size were achieved. All pregnant women who 

had ANC records with complete information was included in 

the study while all pregnant women who had ANC records 

with incomplete information were excluded.  

2.5. Data Collection Method 

Data was collected by trained nurses from record log book 

and patient charts using structured checklist. The checklist 

was pre-tested on the ANC chart on randomly selected non 

included year and another health center which provides ANC 

service and which is not part of the study and necessary 

adjustments were made in the data collection instrument. 

2.6. Data Entry and Analysis Plan 

The data was entered by using EpiData3.02 and was 

analyzed using SPSS version 21. P-value less than 0.05 were 

taken as significant association.  

2.7. Ethical Consideration 

An ethical approval was obtained from Debre Berhan 

University ethical review and research committee. 

Permission was obtained from administration of Debre 

Berhan public health institutions, where the study was carried 

out 

3. Result 

3.1. Socio-demographic Characteristics 

Among the total participants, 179 (47%) were in the age 

group of 25-34 years, 220 (57%) were living in urban 

settings and majority 256 (67%) of the pregnant mothers 

were married (Table 1). 

Table 1. Socio-demographic characteristics of pregnant women attending at 

Debre Berhan public health institutions, Debre Berhan, Ethiopia, 2018. 

Variables Frequency N (%) 

Age 

15-24 117(30.5) 

25-34 179(46.5) 

35-49 89(23.0) 

Residence of the mother 

Urban 220(57.0) 

Rural 165(43.0 

Mother occupation 

Farmer 83(21.6) 

House wife 114(29.6) 

Student 44(11.4) 

Daily laborer 49(12.7) 

Merchant 49(12.7) 

Gov’t employed 46(12.0) 

Marital status 

Married 256(66.5) 

Single 68(17.6) 

Divorced 37(9.7) 

Widowed  18(4.7) 

Note recorded 6(1.5) 

3.2. Prevalence of HIV and Syphilis Infection 

A total of 385 pregnant women were enrolled in the study. 

Overall, 7 (1.8%) and 28 (7.2%) of the pregnant women were 

positive for syphilis and HIV respectively. One (2.8%) of 

pregnant women had both syphilis/HIV co-infections (Table 2). 
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Table 2. Socio-demographic, Sexual behavior and Obstetric risk factors related to syphilis infection in pregnant women attending ANC at Debre Berhan public 

health institutions, Debre Berhan, Ethiopia,2018. 

Variables Categories Reactive N (%) Non-reactive N (%) COR (95% Cl), P-value 

Age 

15-24 1(14.3) 116(30.6) 2.6(0.23-9.2), p=0.42 

25-34 4(57.1) 175(46.4) 1.0(0. 18-58.2), p=0.99  

35-49 2(28.6) 87(23.0) 1 

Residency 
Urban 2(28.6) 218(57.6)  1.8(0.90-6.2), p=0.43 

Rural 5(62.4) 160(42.4) 1 

Marital status 

Married 3(42.8) 253(67.0)  0.40(.06-2.3), p=0.31 

Single 2(28.6) 66(17.5)  0.42(0.04-2.2), p=0.46 

Divorced 1(14.3) 36(9.5)  0.20(0.02-2.0), p=0.17 

Widowed 1(14.3) 17(4.5)  1 

Not recorded 0 6(1.5)  

Occupation 

Farmer 1(14.3) 82(21.7)  1.8(0.11-9.8), p=0.67 

Housewife 2(28.5) 112(29.6)  1.2(0.11-7.2), p=0.86 

Student 1(14.3) 43(11.3) .90(0.05-5.7), p=0.97 

Daily laborer 1(14.3) 48(12.7)  1.1(0.06-7.5), p=0.96 

Merchant 1(14.3) 48(12.7)  1.1(0.06-7.5), p=0.96 

Employee 1(14.3) 45(12.0) 1 

Mother history of STD 
Yes 2(28.6) 15(4.0)  9.6 (1.7-21.2), p=0.010 

No 5(71.4) 363(96.0) 1 

Gravidity 
Primi gravidae  2(28.6) 120(31.7)  1.2(0.22-6.1), p=0.85  

Multi gravidae 5(71.4) 258(68.3) 1 

Pregnancy status 

First 1(14.3) 113(30.0)  1 

Second 3(42.8) 131(34.5)  1.6(0.26-9.9), p=0.60 

Third 1(14.3) 80(21.2)  2.9(0,26-13.4), p=0.38 

Fourth& above  2(28.6) 54(14.3) 4.2(0.37-27.2), p=0.25 

History of still birth 
Yes 3(42.8) 49(13.0) 5.0(1.1-23.1), p=0.038  

No 4(57.2) 329(87.0) 1 

Transfusion 
Yes 1(14.3) 8(21.2) 7.7(0.83-17.6), p=0.073 

No 6(85.7) 370(97.8) 1 

History of abortion 
Yes 1(14.3) 16(4.2)  3.8(0.43-13.2), p=0.20 

No 6(85.7) 362(95.8) 1 

History of LBW 
Yes 1(14.3) 7(2.0) 8.8(4.92-13.4), p=0.057 

No 6(85.7) 371(98.0) 1 

Number of delivery 

One 3(42.8) 133(35.2) 1.8(0.19-18.0), p=0.59 

Two 1(14.3) 82(21.7) 0.47(0.07-2.9), p=0.42 

Greater >=three 2(28.5) 42(11.0)  

Zero 1(14.3) 121(32.0)  

HIV status 
Reactive 2(28.6) 26(7.0) 5.4(1.1-19.2), p=0.05 

Non-reactive 5(71.4) 352(93.0) 1 

 

3.3. Trend of Syphilis and HIV 

Among pregnant women in Debre Berhan public health 

institutions, the prevalence of syphilis and HIV between 

2015/16 and 2016/17 were 1.8% and 7, 2% respectively. The 

highest number of syphilis and HIV prevalence were reported 

in 2015/16 (Figure 1). 

 

 

Figure 1. Syphilis and HIV prevalence by year from 2015/16-2016/17 in 

Debre Berhan public health institutions, Debre Berhan, Ethiopia, 2018. 

3.4. Socio-demographic, Sexual Behavior and Obstetric 

Risk Factors for Acquiring Syphilis 

About 57% of the syphils sero-positive mothers were 
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found in 25-34 age categories. The prevalence of syphilis 

was 3.0% and 0.9% in rural and urban respectively. Similarly 

of total reactive for VDRL test, more than 71% of syphilis 

sero-positive was from rural area. The prevalence of syphilis 

was higher among widowed (5.6%). With regard to 

occupation of the mothers, the prevalence of syphilis was 

higher among those students (2.3%).  

Sexual behavior related risk factor for syphilis in bivariate 

analysis was: mothers having previous history of STD (COR; 

9.6 95%CI 1.7-21.2, p=0.010), history of still birth (COR; 

5.095%CI 1.1-23.1, p=0.038) and HIV status (COR; 

5.4(95%CI 1.1-19.2, p=0.05). However, age, residency, 

marital status, occupation, gravidity, pregnancy status, 

number of delivery, history of blood transfusion and history 

of abortion were not a determinant for syphilis (Table 2). 

3.5. Socio-demographic, Sexual Behavior and Obstetric 

Risk Factors for Acquiring HIV 

About 85.7% of the HIV sero-positive mothers were found 

in 25-49 age categories. The prevalence of HIV was 6.1% 

and 8.2% in rural and urban respectively. The prevalence of 

HIV was 4.4% among single and 8.2% among married 

women. With regard to occupation of the mothers the 

prevalence of HIV was high among that government 

employee (13%). 

Sexual behavior and obstetric risk factors for acquiring 

HIV in bivariate analysis were: age 15-24 (COR; 4.4 95%CI 

1.4-14.0, p=0.013), mothers having previous history of STD 

(COR; 6.2 95%CI 2.0-19.2, p=0.001), history of still birth 

(COR; 4.2 95%CI 1.8-9.6, p=0.001), gravidity (COR; 4.2 

95%CI 1.2-14.1, p=0.02), number of delivery of >=3(COR; 

0.19 95%CI 0.06-0.60, p=0.006), syphilis status (COR; 5.4 

95%CI 1.1-19.2, p=0.05) and partner HIV status (COR;28 

95%CI 3.5-220, p=0.002. However, residency, marital status, 

occupation, pregnancy status, blood transfusion, history of 

abortion, pregnancy status and history of LBW were not a 

determinant for HIV (Table 3). 

Table 3. Socio-demographic, Sexual behavior and Obstetric risk factors related to HIV infection in pregnant women attending ANC at Debre Berhan public 

health institutions, Debre Berhan, Ethiopia, 2018. 

Variables Categories Reactive N (%) Non-reactive N (%) COR (95%CI). P-value 

Age 

15-24 4 (14.3) 113(31.7) 4.4(1.4-14.0), p=0.013 

25-34 12((42.9) 167(46.8) 2.1(0.93-5.0), p=0.072 

35-49 12(42.8) 77(21.5) 1 

Residency 
Urban 18(64.3) 202(56.6) 1.4(0.60-3.01), p=0.43 

Rural 10(35.7) 155(43.4) 1 

Marital status 

Married 21(75.0) 235(65.8) 1 

Single 3(10.8) 65(18.2) 0.70(0.15-3.3), p=0.67 

Divorced 2(7.1) 35(9.8) 1.5(0.35-6.9), p=0.55 

 Widowed 2(7.1) 16 (4.5) 1.9(0.56-6.6), p=0.29 

Not recorded  6 (1.7)  

 Occupation 

Farmer 4(14.4) 79(22.1) 2.9(0.8-11), p=0.11 

Housewife 7(25.0) 107(30.0) 2.3(0.72-7.2), p=0.15 

Student 3(10.7) 41(11.5) 2.0(0.48-8.7), p=0.33 

Daily laborer 5(17.8) 44(12.3) 1.3(0.38-4.7), p=0.64 

Merchant 3(10.7) 46(12.9) 2.3(0.52-9.5), p=0.27 

Employee 6(21.4) 40(11.2) 1 

Mother history of STD 
Yes 5(17.8) 12(3.4) 6.2(2.0-19.2), p=0.001 

No 23(82.2) 345(96.6) 1 

History of blood 

transfusion 

Yes 2(7.2) 7(2.0) 3.8(0.76-19.4), p=0.103 

No 26(92.8) 350(98.0) 1 

Gravidity 
Primi gravida 3(10.7) 119(33.3) 1 

Multi gravida 25(89.3) 238(66.7) 4.2(1.2-14.1), p=0.022 

Pregnancy status 

First 4(14.4) 110(30.8) 1 

Second 8(28.5) 126(35.3) 1.9(0.60-5.7), p=0.26 

Third 10(35.7) 71(18.9) 0.85(0.30-2.4), p=0.77 

Fourth and above 6(21.4) 50(14.0) 3.3(0.91-12.2), p=0.074 

Number of delivery 

One 6(21.4) 130(36.3) 0.93(0.27-3.1), p=0.90 

Two 9(32.1) 74(20.2) 0.35(0.11-1.1), p=0.70 

Greater>=3 8(28.6) 36(10.1) 0.19(0.06-0.60), p=0.006 

Zero 5(17.9) 117(32.6) 1 

Previous still birth or 

neonatal loss 

Yes 10(35.7) 42(11.8) 4.2(1.8-9.6), p=0.001 

No 18(64.3) 315(88.2) 1 

History of abortion 
Yes 1(3.6) 16(4.5) 1.3(0.16-9.98.7), p=0.88 

No 27(96.4) 341(95.5) 1 

History of LBW 
Yes 1(3.6) 7(2.0) 1.9(0.22-15.6), p=0.57 

No 27(96.4) 350(98.0) 1 

Syphilis status 
Reactive 2(7.1) 5(1.4) 5.4(1.1-19.2), p=0.05 

Non-reactive 26(92.9) 352(98.6) 1 

Partner HIV test 

Positive 4(14) 2(1.0) 28(3.5-220), p=0.002 

Negative 3(11) 42(12.0) 1 

Not recorded  21(75) 313(87.0)  
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Multivariable logistic regression analysis 
Variables with a P-value <0.25 in bivariate analysis were 

again entered in to multivariate analysis phase to check out 

the presence of confounders, if any. On Multivariate analyses 

the independent risk factors for syphilis (Mother history of 

STD and history of still birth) and for HIV (Mother history of 

STD, history of still birth& partner HIV status).  

Mothers who had previous history of STD were 9.4and 8.2 

times to acquire syphilis (AOR 9.4; 95% CI 1.6-25) and HIV 

(AOR 8.2; 95% CI 2.2-31.8) respectively. Those mothers 

who had previous history still birth were 4.9 and 5.6 to 

develop syphilis (AOR 4.9; 95% CI 1.1-23.4) and HIV (AOR 

5.6; 95% CI 1.8-17.1) respectively. Those pregnant mothers 

whose partner HIV test positive were 11.9 times to acquire 

HIV (AOR 11.9; 95%CI 1.18-20.6) (Table 4). 

Table 4. Factors independently associated with Syphilis and HIV infection in pregnant women attending ANC at Debre Berhan public health institutions, 

Debre Berhan, Ethiopia, 2018. 

Variables Categories  Reactive N (%) Non-reactive N (%) COR AOR, 95% CI, P-value 

Factors independently associated with Syphilis   

Mother history of STD 
Yes 2(28.6) 15(4.0) 

9.6 (1.7-21.2) 9.4(1.6-25), p=0.013 
No 5(71.4) 363(96.0) 

History of still birth 
Yes 3(42.9) 49(13.0) 5.0(1.1-23.1) 4.9(1.1-23.4), p=0.046 

No 4(57.1) 329(87.0) 
 

 

Factors independently associated with HIV   

Mother history of STD 
Yes 5(17.8) 12(3.4) 6.2(2.0-19.2) 8.2(2.2-31.8), p=0.002 

No 23(82.2) 345(96.6) 
 

 

History of still birth 
Yes 10(35.7) 42(11.8) 4.2(1.8-9.6) 5.6(1.8-17.1), p=0.003 

No 18(64.3) 315(88.2) 
 

 

Partner HIV test  

Positive 4(14.0) 2(1.0) 28(3.5-220) 11.9(1.18-20.6), p<0.036 

Negative 3(11.0) 42(12.) 
 

 

Not recorded 21(75) 313(87.0)   

 

4. Discussion 

The prevalence of syphilis in this study (1.8%) was lower 

than the study done at Gondar (3.7%) [13], Gondar teaching 

Hospital (2.9%) [14], Addis Ababa (2.9%) [15]. However, 

roughly similar with national ANC sentinel survey of 

Ethiopia, in 2014 (1.2%) [16] and the study done at 

wolemera district (1.2%) [17]. However, it was higher than 

previous studies conducted in Northwest Ethiopia (1%) [18]. 

This may be due to the difference in sexual behavior and 

practices, climatic conditions, type of population being 

studied, and socio demographic characteristics of the study 

populations.  

The prevalence of syphilis in this study was higher in rural 

(3.1%) than urban (0.9%) which goes in line with the 

national ANC sentinel survey of Ethiopia in 2009 (6.7%) in 

rural and (4.7%) from urban setting [19]. Similarly, national 

ANC sentinel survey of Ethiopia, in 2014 (0.7%) in urban; 

likewise the syphilis prevalence in 2012 round were 0.7% in 

urban and 1% in rural sites [17]. But in contrary to study 

conducted at Wolmera district, (0.3%) in rural and (1.9%) in 

urban [18], this shows that in majority of the study, 

prevalence of syphilis increased in rural than urban. It could 

be due lack of awareness, poor knowledge, poor 

understanding of health service at the ANC in rural pregnant 

women which help for adequate prevention of sexually 

transmitted diseases. Urban residents might have better 

health seeking behavior to get tested and treated earlier 

which could alter the status of syphilis. 

In this study, the prevalence of syphilis were higher among 

the pregnant women with the age of 25-34 and 35-49. This 

finding was consistent with finding at Gondar [14], Wolmera 

district [17] and 2014 ANC survey done in Ethiopia [16]. 

Prevalence of syphilis in this study are relatively higher in 

widowed by marital status (5.6%) and student in occupation 

(2.3 %). The possible explanation for this finding could be 

that, they may have higher chance of multiple sexual 

partners, which may increase the chance of the infection. 

Pregnant women who had previous history of STD had 9 

times [AOR (95%CI) 9.4(1.6-25); p=0.013] significantly 

increased chance of syphilis infection compared to their 

counterpart. This result also shows that the prevalence of 

syphilis is 5 times increased with history of still birth [AOR 

(95% CI) 4.9(1.1-23.4), p=0.046].  

In this study prevalence of HIV among pregnant women 

(7.2%) was lower than a study done at Gondar (10.33%) 

[13], Gondar teaching hospital (9.6%) [14]. In contrast to 

this, the result in this study shows relatively higher 

prevalence of HIV as compared to the study done at eastern 

Africa (4.4%) [21], the national unadjusted HIV prevalence 

(3.0%), (urban 5.3% and rural (1.9 %) [19], wolemera district 

(2.9%) [17]. The prevalence of HIV in this study was higher 

in urban (8.2%) than in rural (6.1%), this result is consistence 

with the national surveillance result 2014 [16] and study 

conducted at Wolmera district [17]. This may be due females 

living in urban area are more likely to engaged in early 

sexual practice & that having multiple sexual partners. 

Activities like population movement, harmful sexual 

behavior; long distance driver and commercial sex worker 

are more widespread in urban areas. Majorities of the present 

study population were from urban resident and this may be 

attributed for higher urban HIV prevalence.  

Majority of HIV positive participants in this study were 

among the age group 25 to 34, 13.6%, which goes in line with 

study done at wolemera district [17], national surveillance done 



 American Journal of Biomedical and Life Sciences 2018; 6(3): 56-62 61 

 

in 2014 [16]. Women in this age group are highly vulnerable to 

HIV infection because this age group comprises a sexually 

active segment of the population. Higher prevalence of HIV in 

our study was among married women, similar with study done 

at Gondar [13]. The higher number of the respondent in the 

study was married that showed the highest prevalence it might 

be as a fact of numerical advantage among married women 

(high proportion of married women in the study). Moreover they 

are less likely to use protective methods like condom and mostly 

uncommon among married couples and married women also 

have more chance for repeated sexual contact, as a result they 

may has higher prevalence of HIV than others. Those pregnant 

mothers whose Partner HIV test positive were twelve times 

more risky to acquire HIV [AOR (95%CI) 11.9; 1.18-20.6), 

p<0.036] than those women’s having HIV negative sexual 

partner. Similarly, mothers who had previous history of STD 

were eight times more risky to acquire HIV (AOR 8.2; 95% 

CI;2.2-31.8), than those pregnant women’s had no history of 

STD and those mothers with previous history still birth also had 

six times higher chance to develop HIV [AOR (95% CI) 5.6;1.8-

17.1)], as compared to their counterpart. 

The result of this study shows that one (2.8%) of the 

pregnant woman had both syphilis/HIV co-infections, 

relatively lower than that of national (4.3%) [22], in 

contrast it was higher than that of the study done at Gondar 

[13]. This is due to occurrence of syphilis favors the 

transmission of HIV to the pregnant mother. Enhanced 

susceptibility to HIV among individuals infected with 

syphilis is based on the theory that the break down in 

mucosal integrity due to ulceration provides a portal of 

entry for the HIV virus [23]. 

In this study, the prevalence of syphilis and HIV were 

decline from 2015 to 2017, 2.2% to1.5% and 8.2% to 6.3% 

respectively. The reason behind why the prevalence were 

decreased from 2015 to 2017 in this study may be as a result 

of delivering integrated services for pregnant women through 

early screening of syphilis and effective treatment of 

symptomatic individuals in antenatal care. 

5. Conclusion 

This study showed syphilis and HIV were prevalent among 

pregnant women at Debre Berhan Public Health Institutions, 

even though there is a decreased trends from 2015 to 2017. 

Prevalence of HIV is higher among pregnant women’s whose 

age categories above 25 years and Syphilis prevalence was more 

strikes in those mothers from rural setup. Mother history of STD 

and history of still birth are the significant risk factors for both 

Syphilis and HIV. In general both Syphilis and HIV; still 

remains significant public health problems in our study area. 

Therefore, there should be health education about syphilis and 

HIV to raise the awareness of mothers. 
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