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Abstract 
Background: Sudan is a highly endemic country for hepatitis B virus (HBV). 
Screening for HBV during pregnancy may help to decide on appropriate an-
tiviral therapy and the institution of steps to minimize vertical transmission 
to the newborns. Of the epidemiological studies carried in different regions of 
Sudan, few are available regarding pregnant women. In Darfur region such 
data is absent, so our aim was to evaluate seroprevalence of HBV among an-
tenatal care attendants in Al Fashir town. Method: A cross sectional study 
was conducted between 2013 and 2015. Blood samples were collected from 
900 pregnant women attending antenatal clinics in Al Fashir town. Plasma 
was separated and tested for markers of HBV (HBcAb, HBsAg, HBeAg, HBeAb) 
using ELISA. Sociodemographic, obstetrics and medical data were collected 
using structured questionnaires. Results: AntiHBc was detected in 46% and 
HBsAg was detected in 18% of study population. HBeAg and HBeAb fre-
quencies were found to be 2.6% and 37.7% among positive HBsAg pregnant 
women. There was significant association between residence, income, occu-
pation, bloodletting and ear piercing with HBV infection (P < 0.05). Conclu-
sion: The results of the study suggest that HBsAg has a high prevalence among 
the pregnant women in Al Fashir town, North Darfur State. So, to minimize 
vertical transmission, antenatal women must be routinely screened for HBV. 
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1. Background 

Hepatitis B is a well-recognized global public health problem. It was estimated 
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that approximately 2 billion people have serological evidence of past or present 
HBV infection and more than 350 million have chronic infections [1], these 
chronically infected persons are at high risk of death from cirrhosis of the liver 
and cancer, diseases that kill about one million persons each year [1].  

Pregnant women with HBV represent a major reservoir of the virus in the 
community. Mother to child transmission of HBV is the main transmission 
route and contributes significantly to chronic HBV infection [2]. Of estimated 
350 million individuals chronically infected with HBV worldwide, it is generally 
accepted that at least 50% acquired their infections either perinatally or in early 
childhood, especially in countries where HBV is endemic [3]. Perinatal vertical 
transmission is the most common mode of transmission worldwide [4]. High 
maternal viral load and maternal serum HBV envelope antigen (HBeAg) positiv-
ity increase the risk of perinatal transmission [5]. Therefore investigating sero-
prevalence of HBV surface antigen (HBsAg) in pregnancy in different settings is 
needed to prevent vertical transmission.   

In Sudan, previous reports indicate that hepatitis B is hyperendemic and in-
fection with HBV is an important cause of chronic liver disease [6] [7]. Seropre-
valence of HBV infections among pregnant women may be a good indicator of 
general population prevalence and a determinant of vaccination policy [8] [9].  

Although much recent data are available on the epidemiology of HBV among 
pregnant women in different African countries [10] [11] [12], few published da-
ta are available from Sudan, such that reported early by Elsheikh et al. [13], Os-
man et al. [14], Abuelgasim and Baraka in central Sudan [15].  

Such data are fundamental for health planners and care givers for evidence- 
based intervention. The present study aimed to evaluate the prevalence of HBV 
among the pregnant women in Al Fashir town, North Darfur State and to iden-
tify risk factors that may lead to acquisition of HBV among these women. 

2. Ethical Considerations 

The study was approved by the Ethics committee of Al Neelain Medical Re-
search, Faculty of Medicine, Al Neelain University and informed consent was 
obtained from all participants before collection of samples. 

2.1. Inclusion Criterion 

Any pregnant women who gave consent to participate in the study. 

2.2. Exclusion Criterion 

Pregnant women who did not accept to be part of the study. 

3. Method 

This is a descriptive cross sectional study carried out between 2013 and 2015. 
Nine hundreds pregnant women, attending Al-Fashir new hospital, a reference 
hospital for obstetrics and gynaecology, and peripheral health care centers in Al 
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Fashir town were enrolled.  
Blood samples were collected from pregnant women in Ethylene Di-amine 

Tetra-acetic Acid (EDTA) tubes; the samples were allowed to clot at room tem-
perature and centrifuged at 3000 rpm for 5 minutes to separate the plasma and 
stored at −20˚C. A structured questionnaire was applied to gather sociodemo-
graphic characteristics (age, residence, education, income and occupation) and 
the possible risk factors (e.g. history of surgery, dental manipulation, tattooing, 
unsafe injection, caesarian section, abortion, jaundice, blood transfusion, ear 
piercing, bloodletting and vaccination).  

The Plasma samples were tested for the HBV markers (HBcAb, HBsAg, 
HBeAg, HBeAb) respectively, using the in vitro ELISA diagnostic kit (Beijing 
Wantai Biological Pharmacy Enterprise Co., Ltd. China), according to the man-
ufacture’s recommendations. 

Samples were first tested for HBcAb. Positive anti-core samples were tested 
for HBsAg. One hundred fifty three (153) and one hundred fifty four (154) out 
of the samples that were positive for HBsAg were tested for HBeAg and HBeAb 
respectively.  

4. Statistical Analysis  

Data were multi-checked, coded, entered and analyzed using statistical package 
for social sciences (SPSS for Windows version 16.0). Chi – square and Fisher 
Exact test were used to test if there is significant association between occurrence 
of HBV and variables grouped in more than one category as in demographic da-
ta (age, residence, education, income and occupation). Using MedCalc statistical 
software prevalence odds ratio (OR) with their 95% confidence intervals (CI) 
was calculated to estimate the magnitude of the association between HBsAg po-
sitivity and the study variables with answers “yes” or “no”, data set constructed 
in 2 × 2 table as for medical, obstetrical and the other possible risk factors. A p 
value ≤ 0.05 was considered significant.   

5. Results 
5.1. General Characteristics 

Most of the pregnant women enrolled in the study were in the age group 15 - 35 
(774, 86%), mean age ± SD was 26.93 ± 6.68. The majority of the women resid-
ing in the city (581, 64.6%) and mostly were housewives (783, 87%). Mostly were 
in low income class (810, 90%) and (501, 55.7%) had only primary education.   

5.2. Seroprevalence of HBV Markers 

Among the 900 pregnant women enrolled in the study, HBcAb was detected in 
46% (414/900). One hundred sixty two pregnant women were confirmed posi-
tive for HBsAg 18% (162/900). HBeAg was detected in 2.6% (4/153), where as 
HBeAb was found in 37.7% (58/154) (Table 1).    

Significant association with the disease was reported in cases of residence (P =  
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Table 1. Prevalence of the HBV markers tested among the study population. 

Total No 
tested 

Negative 
No. (%) 

Positive 
No. (%) 

HBV Marker 

900 486 (54) 414 (46) HBcAb 

414 252 (28) 162 (18) HBsAg 

153 149 (97.39) 4 (2.61) HBeAg 

154 96 (62.34) 58 (37.66) HBeAb 

 
0.01), income (P = 0.01), occupation (P = 0. 02). Ear piercing (OR = 1.9, 95% CI 
= 1.3 - 2.9, P = 0.00) and bloodletting (OR = 0.2, 95% CI = 0.1 - 0.9, P = 0.02) 
were found to be the significant risk factor for HBV infection (Table 2).  

6. Discussion 

The present findings are believed to be the first data of HBV seroprevalence 
among pregnant women in North Darfur State. The study confirmed that ex-
tremely high HBV rates exist in the study area evidenced by high seroprevalence 
of anti-HBcAg (46%) and HBsAg (18%) among the pregnant women. This rate 
is highest than the rates reported among pregnant women at Umdurman Mater-
nity Hospital (5.6%) and Khartoum teaching Hospital (7.5%) [13] [15]. Howev-
er, it is in agreement with early reports in El Gazira State (18.7%) by Hyams et 
al. [16] and 17.3% from laboratory technical staff by El shafie [17].    

The seroprevalence of HBsAg among these pregnant women is higher than 
the prevalence of this marker among the Health care workers reported in Khar-
toum teaching hospitals (4.89%) by Elduma and Saeed [18] and 6% by El Mu-
kashfie et al. [19]. 

Also our findings are higher than those reported from other populational 
groups in different regions of Sudan; e.g. 6.25% among blood donors in Nyala 
town, South Darfur by Abou [20], 6.9% among population of Um Zukra village, 
El Gazira State by Mudawi [21].   

The probable explanation for the higher prevalence of HBsAg in our study in 
comparison to the previous reports in Khartoum; may be the usage of the rapid 
diagnostic tests which are less sensitive than ELISA in most of the mentioned 
studies, improvement of blood screening procedures and the introduction of the 
HBV vaccination program among the health care workers. 

The seroprevalence of HBsAg among our pregnant women is also higher than 
that reported in other African countries; 10.7% in Mauritania [11], 12.5% in Ni-
geria [12], 12.6% in Ghana [22].   

The seroprevalence variation observed outside the country as compared to our 
study might be attributed to geographical variations, cultural and behavioral 
differences regarding the possible risk factors of HBV infection.  

The high prevalence of HBsAg observed in this study could be an indication 
that pregnant women serve as a very important reservoir to fuel the HBV epi-
demic in the general population. 
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Table 2. P-value and odds ratio analysis of the possible risk factors for HBsAg among the 
study population. 

Variable P-Value Odd Ratio 95% Confidence Interval 

Age 0.67   

Tribe 0.34   

Residence 0.01   

Occupation 0.02   

Educational Level 0.69   

Income 0.01   

Dental Manipulation 0.60 0.8 0.4 - 1.6 

Tattooing 0.97 1.0 0.5 - 2.2 

Surgery 0.32 0.7 0.3 - 1.4 

Unsafe Injection 0.25 0.3 0.0 - 6.3 

Caesarian Section 0.38 1.3 0.7 - 2.4 

Abortion 0.22 0.8 0.5 - 1.2 

Jaundice 0.82 0.9 0.5 - 1.6 

Blood Letting 0.02 0.2 0.1 - 0.9 

Ear piercing 0.00 1.9 1.3 - 2.9 

Blood transfusion 0.25 0.6 0.3 - 1.4 

Vaccination 0.80 0.9 0.3 - 2.5 

 
HBeAg presence is an important indicator of transmissibility. Despite the fact 

that high prevalence of HBsAg was observed in this study, HBeAg was found in 
2.6% of the positive HBsAg pregnant women. This is far low from what was ear-
ly reported from rural surveillance in El Gazira region [16]. Since that the low 
prevalence of e Ag results in lack of perinatal transmission. This indicates that 
vertical transmission is not important in our study population. Moreover, find-
ing of HBeAb indicates low transmissibility, in this study HBeAb was found in 
37.7% of the HBsAg positive women.  

The current study showed that residence, income and occupation were signif-
icantly associated with HBsAg seropositivity (p = 0.01, 0.01, 0.02) respectively 
(Table 2).  

In our study, most of the women were residence in town (64%); mostly dis-
placed and came to live on the periphery of the city following the conflict in this 
region; they belonging to poor socioeconomic and low educational status. In this 
study the prevalence of HBsAg was higher in women from urban (44.4%) than 
in rural area (36.2%). As stated by Abongwa and Keneth; this may be due to the 
higher rates of risky life-style practices in most urban towns and the increased 
migration from rural to urban for purpose of education or employment [23] 
(Table 3). 

In this study significant association was found between income and HBsAg 
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seroprevalence, since that 90% of our study population was in low class income, 
a high carrier rate of HBsAg was noticed among them 40.4% (145/359, P = 0.01) 
(Table 4). 

As stated that occupation is a known predisposing factor for HBV infection. 
[24] However, in our study most of the women were housewives (87%); they 
were more affected than other categories, HBsAg positivity was found in 41.9% 
(149/356) of them. This indicates that housewives need to be oriented about 
sexual diseases and their transmission. Whereas highest rate was noticed in 
women who work in the medical field (60%) although they represent only 1% of 
the study population, however, their number was not representative in the study 
population to make reasonable judgment (Table 5).  

Ear piercing was found to be 1.9 times high risk factor for the HBV exposure 
(OR = 1.9, 95% CI = 1.3 - 2.9, P = 0.00). During the interview most of the wom-
en said that they used plant thorns to make opening in the ear. Regarding this, 
contamination may contribute in exposure to HBV. 
 
Table 3. Distribution of HBsAg positive pregnant women according to their residence. 

HBsAg + ve 
No tested Residence 

% Freq 

44.36 114 257 Urban 

36.11 38 105 Rural 

00.00 0 14 Others* 

40.43 152 376 Total 

 
Table 4. Distribution of HBsAg positive pregnant women according to their income. 

HBsAg + ve 
No. tested 

Income 
level % Freq 

40.39 145 359 Low 

53.33 8 15 Medium 

00.00 0 1 High 

40.00 153 375 Total 

 
Table 5. Distribution of HBsAg positive pregnant women according to their occupation. 

HBsAg + ve 
No tested Occupation 

% Freq 

41.85 149 356 Housewives 

00.00 0 14 Employer 

60 3 5 Medical personnel 

00.00 0 2 Workers 

40.32 152 377 Total 
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Bloodletting was also found to be a risk factor for the HBV exposure (OR = 
0.2, 95% CI = 0.1 - 0.9, P = 0.02). Since that bloodletting is a traditional healing 
practiced by some people in this area without efficient sterilization, hence con-
tamination may contribute in virus transfer. 

6.1. Limitations of the Study 

Regarding the high prevalence of HBsAg in the current study; the population 
investigated consisted only of women who were able to access antenatal care, 
and the prevalence reported here may have underestimated the true prevalence 
among pregnant women in the larger community. 

6.2. Conclusion   

Seroprevalence of HBV among antenatal women in Al Fashir town is high. In-
creasing awareness of transmission of HBV, vaccination and regular screening of 
pregnant women for hepatitis viruses are recommended. 
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