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Prevalence of Hepatitis B Virus among Pregnant Women Attending Antenatal Care in Secondary Healthcare Facilities in Nasarawa State, Nigeria
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ABSTRACT 

	
Aims: This study investigates the prevalence of HBV among pregnant women attending antenatal care in secondary healthcare facilities in Nasarawa State, Nigeria.
Study design:  Cross sectional study.
Place and Duration of Study: Department of Microbiology, Nasarawa State University, Keffi between June 2024 and January 2025.
Methodology: Total of 720 serum samples of pregnant women attending the health facilities were randomly collected and HBV was screened using rapid test kits method.
Results: The prevalence of hepatitis B virus (HBV) among 720 pregnant women was found to be 2.1% (15 cases). The highest prevalence was observed in women aged 16-20 years (8.3%), those who were single (2.9%), and those with no formal education (3.7%). Additionally, higher prevalence rates were noted among women without scarification (2.1%), without a history of vaccination (2.2%), in the first trimester of pregnancy (5.5%), and those who do not consume alcohol (2.2%). No cases of HBV were detected among pregnant women who consumed alcohol or had received the HBV vaccine.
Conclusion: The study highlights a low prevalence of HBV among pregnant women, with higher rates in younger, uneducated, and unvaccinated individuals. The findings emphasize the need for increased HBV screening, vaccination, and education to reduce the risk, particularly among high-risk groups.
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1. INTRODUCTION
Hepatitis is a medical condition marked by liver inflammation [1]. Various virus families are known to cause liver damage, posing a significant health risk to millions globally [2, 3]. Hepatitis B virus (HBV), a major public health concern, belongs to the hepadnavirus family of DNA viruses. It primarily targets the liver, leading to both acute and chronic health complications, which contribute to high morbidity and mortality rates [4, 5, 6]. According to the World Health Organization (WHO), an estimated 254 million people were living with chronic HBV infection in 2022, with over 1 million deaths annually attributed to HBV-related liver disease [7].
Hepatitis B virus (HBV) remains a major public health challenge, particularly among pregnant women in sub-Saharan Africa [8]. An estimated 65 million people in Africa are infected with HBV, with a mortality rate of 25% [9]. The prevalence of HBV among pregnant women varies across the region, with reported rates of 7.5% in Sudan, 9.3% in Kenya, 3.2% in Eritrea, and 3.1% in Rwanda [10].
In endemic regions, mother-to-child transmission accounts for nearly half of chronic HBV infections, which are often linked to high adult mortality when acquired at birth or during early childhood [11]. HBV can lead to severe complications, including coagulation disorders, postpartum hemorrhage, organ failure, and increased maternal mortality [11]. It also contributes to adverse neonatal outcomes such as stillbirth, neonatal death, and prolonged liver disease [12]. Despite vaccination and antiviral therapy efforts, the prevalence of HBV among pregnant women in sub-Saharan Africa has remained stable at 5–20% over the years [13, 14, 15]. This persistent burden is largely due to inadequate early intervention, making HBV a significant and ongoing public health challenge in the region.
The focus of this study is to assess the prevalence of HBV among pregnant women attending antenatal care at secondary and tertiary healthcare centers in the Nasarawa South Senatorial District, Nigeria.

2. material and methods 
2.1 Study Participants     
A total of seven hundred and twenty (720) pregnant women aged 16 to >41 years who were chosen by random sampling techniques in this study. Socio-demographic characteristics and clinical data were obtained using a structured questionnaire.

2.2 Inclusion and exclusion criteria
The inclusion criteria for this study consist of pregnant women aged 16 to >41years attending antenatal clinics in secondary healthcare facilities in the study area, who provided informed consent and had complete socio-demographic and clinical data available. Exclusion criteria included non-pregnant women or individuals not enrolled in the antenatal care program, individuals with known chronic liver disorders (e.g., hepatocellular carcinoma), those with incomplete clinical or demographic data, and individuals who refused to provide informed consent.

2.2 Sample size determination
The sample size for this study was calculated using the formula:
n = Z2 x P(1 − P)/d2 where n is the required sample size, Z = 1.96, Z = 1.96 (for a 95% confidence level), P = 0.06 (6.0 % prevalence based on a previous study [16], and d = 0.05 (precision level). Substituting these values:
n = 1.962 x 0.06(1-0.06)/ (0.05)2
= 87
To account for potential non-response, 728% proportion was added to the minimum sample size obtained 87+ (87 x 7.28) = 87 + 633.36 = 720.36
≈ 720
The sample size was increased to 720 to improve statistical power, precision, and reliability, while ensuring a robust and diverse sample.

2.3 Sample collection
A total of 720 blood samples 80 samples from each facility of women attending antenatal Care in the selected secondary health facilities were randomly collected using at least four visits to each of the facilities on their Antenatal days. The selected facilities were: General Hospital Akwanga, General Hospital Wamba, General Hospital Nasarawa Eggon, General Hospital Doma, General Hospital Awe, General Hospital Obi, General Hospital Toto, General Hospital Nasarawa and Mararaba Gurku Medical Center. The samples were collected, spun and the plasma separated and stored. They were later transported to the Microbiology Laboratory Nasarawa State University, Keffi for analysis.

2.4 Screening of Hepatitis B Virus
The screening of HBV among pregnant women was carried using the Abbott Determine® HBsAg test in accordance with method described by [17]. The blood samples obtained after collection were subjected to centrifugation at 3500 rpm for 10 min. The serum obtained was used for direct diagnosis using Abbott Determine® and Mini Vidas BioMérieux reagents. Briefly, 50 µl of serum was dispensed onto the sample deposit area (symbol: arrow) using a micropipette. After a minimum of 15 min (maximum: 60 min), the result has been read. The result was considered positive if two red bars appeared, one in the control window (labeled “control”), and the other in the patient window (labeled “patient”) on the strip. On the other hand, the test was considered negative if only one bar appeared in the control window. Furthermore, the result was considered invalid if a red bar appeared in the/patient window and did not appear in the control window, but also if no bar appeared after depositing the serum on the strip. All invalid tests have been redone.

2.5 Statistical Analysis 
The association of hospitals, socio demographic, possible risk factors, and factors related to pregnancy with prevalence of HBV among pregnant women attending the antenatal care in secondary healthcare facilities in Nasarawa State, Nigeria were analysed by use of Fisher exact test in R (https://www.r-project.org/).
3. results and discussion

The prevalence of HBV among pregnant women attending secondary healthcare facilities in Nasarawa State, Nigeria, was assessed using descriptive statistics. Fisher’s exact test was employed to analyze associations between HBV infection and sociodemographic factors, possible risk factors, and pregnancy-related factors. Out of 720 blood samples collected, the overall HBV prevalence was 2.1% (15 cases). The distribution of HBV among pregnant women across different hospitals, along with sociodemographic characteristics, potential risk factors, and pregnancy-related factors, is shown in Figure 1, Table 1, and Table 2, respectively.
The prevalence of HBV was highest among women aged 16–20 years (8.3%, 1/12) and lowest among those aged 41 years and above (0.9%, 1/117). Based on marital status, HBV was more prevalent among single women (2.9%, 1/34) compared to married women (2.0%, 14/686). In relation to education level, the highest prevalence was observed among uneducated women (3.7%, 4/107), while the lowest was among those with tertiary education (0.7%, 1/153).
Table 2 shows the prevalence of HBV among pregnant women in relation to potential risk factors and pregnancy-related factors, including scarification, alcohol consumption, vaccination history, and multiple sexual partners. The highest HBV prevalence was observed among women without scarification (14/667, 2.1%), those who consumed alcohol (15/693, 2.2%), those with a vaccination history (15/720, 2.1%), and those with multiple sexual partners (15/695, 2.2%). In contrast, the lowest prevalence was found among women with scarification (1/53, 1.9%). Notably, no HBV cases were detected among pregnant women with a history of alcohol consumption, vaccination, or multiple sexual partners.	Comment by olusanya abiodun: Any possible explanation for this. Thses are skewed to make this kind of inference	Comment by olusanya abiodun: This statement appears to contradict statement highlighted and underlined in red above - author should please review this statement and make necessary correction
Statistical analysis revealed no significant association between HBV prevalence and scarification (P=1.000; CI=0.02082–6.12348), alcohol consumption (P=1.000; CI=0.0000–7.44445), vaccination history (P=1.00000; CI=0.00000–7.43450), or multiple sexual partners (P=1.000; CI=0.00000–8.10181).
When stratified by pregnancy trimester, HBV prevalence was highest in the first trimester (12/217, 5.5%) and lowest in the second trimester (1/248, 0.4%). A statistically significant association was found between HBV prevalence and pregnancy trimester (P=0.00018).	Comment by olusanya abiodun: Could this have been due to when the subjects were recruited? It will be appropriate for the authors to find/clarify the scientific basis for this 
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	Figure 1: Prevalence of Hepatitis B Virus in relation to the respective Health Facilities.


Table 1: Prevalence of Hepatitis B Virus among pregnant women in relation to Socio-     demographic factor

	Socio-demographic factors
	No. of samples
	Prevalence of HBV (%)

	Age
	
	

	16-20
	12
	1(8.3)

	21-25
	83
	2(2.4)

	26-30
	204
	4(2.0)

	31-35
	148
	3(2.0)

	36-40
	156
	4(2.6)

	≥41
	117
	1(0.9)

	Total
	720
	15(2.1)

	Marital status
	
	

	Single
	34
	1

	Married
	686
	14

	Total
	720
	15(2.1)

	Level of Education
	
	

	Uneducated
	107
	4(3.7)

	Primary
	229
	4(1.8)

	Secondary
	231
	6(2.6)

	Tertiary
	153
	1(0.7)

	Total
	720
	15(2.1)





Table 2: Prevalence of Hepatitis B Virus among pregnant women in relation to possible risk factors related to pregnancy

	Risk factors
	No. of samples
	Prevalence of HBV (%)

	Scarification
	
	

	Yes
	53
	1(1.9)

	No
	667
	14(2.1)

	Total
	720
	15(2.1)

	Alcohol Consumption
	
	

	Yes
	27
	0(0.0)

	No
	693
	15(2.2)

	Total
	720
	15(2.1)

	History of vaccination
	
	

	Yes
	0
	0(0.0)

	No
	720
	15(2.4)

	Multiple Sex partner
	
	

	Yes
	25
	0(0.0)

	No
	695
	15(2.2)

	Total
	720
	15(2.1)

	Trimester of Pregnancy
	
	

	1st trimester
	217
	12(5.5)

	2nd trimester
	248
	1(0.4)

	3rd trimester
	255
	2(0.8)

	Total
	720
	15(2.1)




Despite the provision of prophylactic agents as intervention of HBV, HBV infection remains a major global public health concern, particularly in developing countries [18, 19, 12]. The result of our present study shows that the prevalence of HBV was 2.1% and this percentage prevalence was higher than 1.51% reported by [19] in Gombe, Nigeria but lower than 2.9%, 4.98% and 8.0% in a student reported by [20], [21] and [12] in Uganda, Cameroon and Ethiopia. Similarly, the prevalence of HBV was also lower than 8.3% and 6.49% in study conducted by [22] and [23] in Southwest and North Central, Nigeria. The prevalence of HBV among the pregnant women in the study area shows that HBV is endemic and may purse a risk of mother-to-child transmission.
The prevalence of HBV among the pregnant women in relation to their sociodemographic factors such as age, marital status and level of education in our present study shows that the prevalence was highest among in age 16-20 yrs, single and uneducated. Most notably, the results of study on the high prevalence of HBV among the pregnant women of age; 16-20 yrs (8.3%) seem to contradict other study conducted by [21], [19] and [12] who reported high prevalence of HBV among pregnant of the following age group; 27-28 yrs (6.11%), 21-30 yrs (63.57%) and 31-49 yrs (9.0%) respectively. The prevalence of the HBV was significantly associated with the age of the pregnant women, and this suggest that age may be the possible risk factors for the prevalence of the virus although the underlying mechanism of the association between the virus and the age of the pregnant women were not investigated in this study. For, marital status, the result of our present study show that the prevalence was highest among the pregnant women that are single, and this is not in agreement with the study conducted by [19] in Uganda and [21] in Cameroon who report high prevalence of HBV among the married and widowed. The high prevalence of HBV among the pregnant women who are uneducated in our present study suggest that they may likely have no knowledge of the risk of transmission of the virus and may also predisposed to HBV infection. The high prevalence of the virus among the pregnant women who are uneducated in our study also contradict with the result of the study conducted by [21] and [24] who reported high prevalence of the virus among pregnant women with secondary and primary level of education. The prevalence of the virus was not significantly associated with the level of the education of the pregnant women, and this implies that level of education may not be a factor that determine the prevalence of HBV among pregnant women and this is against recent literature that shows that pregnant women with tertiary level of education are more likely to have the knowledge and prevention of HBV infection [24]. 
The prevalence of HBV among pregnant women in relation to factors known to be associated with the risk of transmission such as scarification, alcohol consumption and history of vaccination shows that the virus high among pregnant women without tribal mark, without history of vaccination and those who do not drink alcohol. The result of present study also shows that scarification, alcohol consumption and history of vaccination were not significantly associated with the prevalence of HBV, and this suggest that the above factor may not relate to prevalence of HBV among pregnant women. The high prevalence of the virus among women with first trimester of pregnancy in our study is in consistent with the study conducted by [24] who reported high prevalence of HBV among the women with first trimester of pregnancy (46.7%) and was higher than 5.5% in our present study. Also, other the high prevalence of HBV in first trimester in our present study is not in agreement with the study conducted study [19] who reported high prevalence of the virus among women with second trimester of pregnancy. The prevalence of the virus was significantly related to the trimester of the pregnancy and how the trimester of the pregnancy drives the prevalence the virus was not investigated in this study. 	Comment by olusanya abiodun: The conclusion by the authors besides being contradictory can be misleading because the proportion of women with scarification was significantly very small compared with those who did not have any scarification marks, therefore drawing a conclusion based on this these skewed data
The prevalence of HBV among the pregnant women attending antenatal clinic in secondary healthcare centres in Nasarawa State, Nigeria according to the World Health Organization was high.  Pregnant women who drink alcohol and multiple sex partners were not infected with HBV. The trimester of pregnancy of pregnancy were likely predisposing factors of HBV but history of vaccination, alcohol consumption, scarification, level of education, marital status and the age of the pregnant women were not the predisposing factors for the prevalence of HBV. Screening of HBV among pregnant women especially at the first trimester of pregnancy should be carried out to prevent mother-to-child transmission.

4. Conclusion

This study found a 2.1% HBV prevalence among pregnant women in Nasarawa State, Nigeria, suggesting endemic transmission risks. The highest infection rates occurred in young (16-20 years), single, and uneducated women, diverging from patterns reported elsewhere. While first-trimester pregnancies showed significantly higher HBV rates, no associations were found with scarification, alcohol use, or vaccination history. These findings highlight the need for targeted antenatal screening and education, particularly for high-risk groups, to prevent mother-to-child transmission. Further research should clarify why younger age and early pregnancy correlate with higher HBV prevalence.
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