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Abstract 

Background: Hepatitis B virus (HBV) infection remains a significant global health problem, particularly in sub-Saharan Africa, where it contributes substantially to maternal and neonatal morbidity. There is an increased risk of vertical transmission and other adverse events from HBV infection during pregnancy. This study assessed the prevalence, awareness, and sociodemographic factors associated with HBV infection among pregnant women attending antenatal clinic in Onitsha, Nigeria.
Methods: A cross-sectional descriptive study was conducted among 125 pregnant women receiving antenatal care at St. Charles Borromeo Specialist Hospital, Onitsha. Sociodemographic data and information on HBV awareness were collected using structured questionnaires. Venous blood samples were analyzed for hepatitis B surface antigen (HBsAg) using ELISA. Data were analyzed using Chi-square test, with statistical significance set at p < 0.05.
Results: The overall prevalence of HBV infection was 1.6% (2/125). Positive cases were identified among women aged 30–39 years, all of whom were married and had tertiary education. Infection occurred only in the third trimester and among women with higher parity. However, no statistically significant association was found between HBV infection and sociodemographic or obstetric variables (p > 0.05). Although 65.6% of participants had knowledge of HBV, awareness of vertical transmission (40.8%), preventive measures (33.6%), and treatment options (28%) was low.
Conclusion: HBV prevalence in this study was 1.6%, supporting the need for routine HBV screening in pregnant women. However, awareness remains limited (including vertical transmission, prevention, and treatment). Therefore, the findings highlight the importance of continued routine HBV screening and improved awareness among pregnant women.
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1. Introduction
Hepatitis B Virus is one of the most significant infectious diseases affecting global populations particularly in sub-Saharan Africa. This disease poses a considerable burden on public health and is especially threatening during pregnancy due to its capacity to affect both maternal and fetal outcomes (WHO, 2023). Pregnant women are more susceptible to Hepatitis B virus because of altered immunity, increased vulnerability to complications and the physiological changes associated with pregnancy (Odenwald and Paul, 2022).

Hepatitis B virus poses a significant global health concern, contributing heavily to social and economic challenges. It is estimated that around 2 billion individuals worldwide show serological signs of either past or ongoing HBV infection, with over 257 million people living with chronic HBV (Rybicka & Bielawski 2020). Individuals who chronically carry the virus face an elevated risk of developing serious long-term complications including persistent hepatitis, liver cirrhosis, hepatocellular carcinoma, and potentially fatal outcomes (Qiaoting et al., 2023). According to the World Health Organization, approximately 254 million people were living with chronic hepatitis B infection in 2022, and chronic liver disease linked to HBV infection claims more than one million lives annually (Yalima et al., 2024).

HBV prevalence varies widely across different geographical regions. In high-endemic regions such as Southeast Asia, Sub-Saharan Africa and parts of South America, prevalence exceeds 8%, whereas in low-endemic regions such as North America it is approximately 2% ((Odenwald and Paul, 2022)). Transmission patterns also vary depending on the endemicity of the region. In high-endemic areas, transmission commonly occurs from mother to child during childbirth or through close contact among children, whereas in low-endemic areas transmission occurs mainly through intravenous drug use and sexual contact among adults (Odenwald and Paul, 2022).

In sub-Saharan Africa, infection rates among pregnant women range from 9% to 20%, highlighting the substantial burden faced by the region (Larebo et al., 2024). In Nigeria, previous studies reported prevalence rates of 7.0% in Kano, 8.3% in Abuja, 6.7% in Bauchi, 10.2% in Benue, 7.4% in Jos and 19.5% in Keffi (Jesse and Henry, 2025).
Although different studies have been conducted on the prevalence of HBV in pregnant women there is still a paucity in data. This study adds to the existing body of knowledge and also draws attention to the low awareness of modes of HBV transmission and prevention among pregnant women and a need for interventions to address these gaps Understanding the prevalence and level of awareness among pregnant women is therefore important for strengthening prevention strategies and improving maternal and neonatal health outcomes.

2. Materials and Methods
2.1 Study Design
The study was a hospital-based cross-sectional analysis carried out from May to September 2025 at St. Charles Borromeo Specialist Hospital, Onitsha, Anambra State, Nigeria. The hospital offers antenatal care services to women from varied socioeconomic backgrounds living in urban and peri-urban communities.
2.2 Study Area
The study was conducted at the laboratory unit of St. Charles Borromeo Specialist Hospital located in Onitsha North Local Government Area, Anambra State, Nigeria. The hospital was founded in 1960 by the Catholic Archdiocese of Onitsha and serves a large population of pregnant women from low- and middle-income households (Umeokonkwo et al., 2018).
2.3 Study Population and Sampling Technique
The study population consisting of a total of 125 pregnant women (≥18 years) attending the antenatal clinic during the study period were recruited. Written informed consent was obtained from all participants before enrollment, and recruitment was conducted using a consecutive sampling approach among eligible clinic attendees.
Sample Size Determination
Cochran’s formula was used to determine the sample size:
n = (Z² × p × (1 − p)) / E²
Where:
Z = 1.96
p = 0.44
E = 0.1
The calculated minimum sample size was approximately 94. A total of 125 participants were therefore recruited for the study (Muhammad et al., 2021).


2.4 Sampling Technique
A consecutive sampling approach was used to select participants. Pregnant women attending the antenatal clinic were informed about the study and those who consented were enrolled. Structured questionnaires and blood samples were collected from participants.
2.5 Sample Collection and Processing
Venous blood samples of about 5ml were aseptically collected and centrifuged to separate plasma. Plasma samples were transferred into labeled cryogenic tubes and stored at −20°C until laboratory analysis.
2.6 Serological Analysis
HBV infection was determined by detecting hepatitis B surface antigen (HBsAg) using RecombiLISA ELISA kits produced by CTK Biotech (USA). The assay involved antigen-antibody binding, where HBsAg present in the serum reacted with immobilized antibodies in the microplate wells. The reaction produced a color change proportional to the antigen concentration which was measured using a microplate reader. The results were interpreted according to the manufacturer’s instructions. Samples with absorbance values equal to or greater than the calculated cut-off were regarded as reactive (positive for HBsAg), while those below the cut-off were considered non-reactive (negative). Each assay included quality control checks using the kit’s internal controls to ensure reliability and validity of results. Due to resource constraints, only HBsAg was assessed as a marker of active infection, while anti-HBc testing for past exposure was not performed
2.7 Data Analysis
Data were statistically analyzed using Chi-square test with significance set at p < 0.05. Results were expressed as percentages and presented using Microsoft Excel.
3. Results
3.1 Prevalence of HBV
HBV infection was assessed among 125 pregnant women attending antenatal clinic at St. Charles Borromeo Specialist Hospital in Onitsha, Anambra State. As seen in Figure 1, only two of the 125 subjects tested positive for HBV infection, resulting in an overall prevalence of 1.6%.
3.2 Sociodemographic and Obstetric Characteristics
Table 1 shows the sociodemographic and obstetrics characteristics of the study participants. Among the 125 pregnant women studied, the majority were aged 25–29 years (38.4%) and 30–34 years (31.2%). Almost all participants were married (98.4%). Most participants were self-employed (58.4%), followed by those in paid employment (29.6%). Regarding educational status, 63.2% had tertiary education while 36.8% had secondary education.
Most women were in their second trimester (48%) and third trimester (46.4%), while only 5.6% were in the first trimester. Regarding parity, 39.2% were primigravidae. These characteristics are summarized in Table 1. 
3.3 Association between HBV and Sociodemographic Factors
As shown in Table 2, HBV positivity occurred among women aged 30–34 years (2.56%) and 35–39 years (5.56%). Only married women were positive (1.63%). One case occurred among employed women (2.7%) and another among self-employed women (1.37%). All positive cases occurred among women with tertiary education (2.53%). Infection was observed only among women in the third trimester (3.45%) and among women in their third (4.76%) and fourth pregnancies (6.25%).
However, no statistically significant associations were found between HBV infection and sociodemographic or obstetric variables (p > 0.05).
3.4 Awareness of HBV
Among participants, 65.6% had knowledge of HBV, while 34.4% had no knowledge. Only 40.8% were aware of vertical transmission, while 56.8% had no knowledge of it. Awareness of preventive measures was 33.6%, and awareness of treatment options was 28%. These records are presented in Table 3.

3.5 Medical history of Study Participants
Table 4 presents the distribution of selected medical history factors among the pregnant women included in the study. Among the 125 participants, 29 women (23.2%) reported a history of surgical operation, while 96 women (76.8%) had never undergone surgery. Regarding blood transfusion, only 7 participants (5.6%) reported having received a blood transfusion, whereas 118 women (94.4%) had no history of transfusion. Similarly, needle sharing was reported by only 4 participants (3.2%), while the vast majority 121 participants (96.8%) reported no history of needle sharing.




Figure 1: OVERALL HBV PREVALENCE

Table 1: Socio-demographic and Obstetric features of the Study Participants

	Variables (N=125)
	Categories
	No. Tested
	%

	Age Group (Years)
	15-19
	1
	0.8

	
	20-24
	14
	11.2

	
	25-29
	48
	38.4

	
	30-34
	39
	31.2

	
	35-39
	18
	14.4

	
	40 and above
	5
	4

	Marital Status
	Single
	2
	1.6

	
	Married
	123
	98.4

	Occupation
	Self-employed
	73
	58.4

	
	Employed
	37
	29.6

	
	Unemployed
	6
	4.8

	
	Student
	9
	7.2

	
	
	
	

	Educational Level
	Secondary
	46
	36.8

	
	University/Tertiary
	79
	63.2

	Trimester
	1st(1-3month)
	7
	5.6

	
	2nd (4-6 month)
	60
	48

	
	3rd(7-9month)
	58
	46.4

	Parity
	1st
	49
	39.2

	
	2nd
	27
	21.6

	
	3rd
	21
	16.8

	
	4th
	16
	12.8

	
	5th
	9
	7.2

	
	6th 
	1
	0.8

	
	Not Specified
	2
	1.6

	Total
	
	125
	100




Table 2: Association between HBV Infection and Sociodemographic Variables

	Variables
	Categories
	No.Tested
	No. Positive
	Prevalence(%)
	Chi Square
	p-value

	Age group
	15-19
	1
	0
	0
	3.125
	0.681

	
	20-24
	14
	0
	0
	
	

	
	25-29
	48
	0
	0
	
	

	
	30-34
	39
	1
	2.56
	
	

	
	35-39
	18
	1
	5.56
	
	

	
	40 and above
	5
	0
	0
	
	

	Marital Status
	Single
	2
	0
	0
	0
	1.000

	
	Married
	123
	2
	1.63
	
	

	Occupation
	Employed
	37
	1
	2.7
	0.554
	0.907

	
	Self-Employed
	73
	1
	1.37
	
	

	
	Unemployed
	6
	0
	0
	
	

	
	Student
	9
	0
	0
	
	

	Educational level 
	Secondary
	46
	0
	0
	0.122
	0.727

	
	Tertiary
	79
	2
	2.53
	
	

	Trimester
	1st
	7
	0
	0
	2.348
	0.309

	
	2nd
	60
	0
	0
	
	

	
	3rd
	58
	2
	3.45
	
	

	Parity
	1st
	49
	0
	0
	4.962
	0.549

	
	2nd
	27
	0
	0
	
	

	
	3rd
	21
	1
	4.76
	
	

	
	4th
	16
	1
	6.25
	
	

	
	5th
	9
	0
	0
	
	

	
	6th
	1
	0
	0
	
	

	
	Not specified
	2
	0
	0
	
	



Table 3:  Knowledge and Awareness of HBV among Participants

	Variable 
	Yes
	No

	
	No. Tested
	%
	No. Tested
	%

	Knowledge of HBV
	82
	65.6
	43
	34.4

	Knowledge of Vertical transmission
	51
	40.8
	71
	56.8

	
	
	
	
	

	Awareness of prevention
	42
	33.6
	83
	66.4

	
	
	
	
	

	Awareness of Treatment Option
	35
	28
	90
	72



Table 4: Medical History of Participants
	
	Yes
	No

	
	No. Tested
	%
	No. Tested
	%

	History of Surgical operation
	29
	23.2
	96
	76.8

	History of Blood Transfusion
	7
	5.6
	118
	94.4

	History of needle sharing
	4
	3.2
	121
	96.8



4. Discussion 
This study investigated the prevalence of hepatitis B virus (HBV) infection, awareness levels, and sociodemographic associations among pregnant women attending antenatal clinic at St. Charles Borromeo Specialist Hospital in Onitsha, Nigeria. The overall prevalence of HBV infection observed in this study was 1.6%, which is comparatively lower than several previous reports from Nigeria.

Earlier several Nigerian studies documented substantially higher prevalence rates, including 10.5% in Lagos and Ogun (Atilola et al., 2018). 4.1% in Yola, Adamawa (Pukuma and Enock, 2024), 19.8% in Keffi, Central Nigeria (Mac et al., 2019), 4.3% in Abuja (Akabuike, et al., 2024), and 7.4% in Jos (Magaji et al., 2020).  Among HIV patients co-infected with HBV, Ugwu et al., (2023a, b) recorded a HBV prevalence rate of 39.7% and 17.7% within Onitsha and Awka settings respectively. The lower prevalence observed in this study may suggest improvements in infection prevention strategies, increased public awareness, and stricter blood screening protocols implemented in recent years. Additionally, expanded vaccination coverage and improved antenatal care services may have contributed to reducing HBV transmission among pregnant women.

In this study, HBV infection showed no statistically significant association with sociodemographic variables, including age, marital status, occupation, or educational level. Although HBV positivity was detected among women aged 30–34 years and 35–39 years, the association was not statistically significant. This is consistent with findings by Hassan et al., (2024) who reported the age group between 36–45 to have had the highest prevalence of Hepatitis B virus (20.0%). This finding suggests that HBV infection within the study population occurred sporadically without a clear demographic pattern.

Similarly, obstetric variables such as gestational age and parity were not significantly associated with HBV infection. Infection was detected only among women in the third trimester and among those in their third and fourth pregnancies, but these differences were not statistically significant. This slightly agrees with records revealed by Mamuye et al., (2020) who reported HBV infection occurring more among women in their second and third trimesters as well as in multiparous women. These findings align with reports suggesting that in many African settings, HBV transmission often occurs through horizontal exposure to infected blood and body fluids rather than specific obstetric factors (Eke et al., 2015).

Despite the low prevalence of HBV observed, the study revealed suboptimal knowledge and awareness levels among the participants. Although 65.6% of the pregnant women reported having heard about HBV, knowledge regarding important aspects of the infection was limited. Only 40.8% were aware that HBV could be transmitted from mother to child, while awareness of preventive measures and treatment options remained particularly low at 33.6% and 28%, respectively. Dagnew et al., (2020) as well observed a poor knowledge of HBV infection, transmission, and prevention among their study population. Only 13.6% of their respondents (pregnant women) were aware that hepatitis B is a virus in their study. Our finding is lower than reports from studies conducted in China (56.6%) and Saudi Arabia (48.1%), where a higher proportion of pregnant women were aware that hepatitis B is caused by a virus (Han et al., 2017; Al-Essa et al., 2020). Regarding mother-to-child transmission (MTCT), only 12.6% of pregnant women in their study were aware that HBV can be transmitted from an infected mother to her child, which is considerably lower than the 40.8% awareness recorded in our study.

Low awareness of HBV among pregnant women is concerning because inadequate knowledge may increase the risk of infection and hinder effective prevention practices. Similar findings have been reported in other studies conducted among pregnant populations, where limited knowledge about HBV transmission and prevention contributed to increased vulnerability to infection (Ephraim et al., 2015; Kwadzokpui et al., 2020).
Pregnant women who are unaware of the risks associated with HBV may unknowingly transmit the infection to their sexual partners, newborns, and other members of the community. This risk becomes particularly significant when mothers are carriers of hepatitis B e antigen (HBeAg), as infants born to HBeAg-positive mothers have a very high probability of infection and a 95% chance of progressing to chronic hepatitis B, if appropriate preventive measures are not implemented (Larebo et al., 2024).

The study also examined possible exposure-related factors (medical history) including history of surgery, blood transfusion, and needle sharing. Only 23.2% of the pregnant women had a history of surgical procedures, 5.6% reported previous blood transfusion, and 3.2% admitted to sharing needles. None of these variables showed significant association with HBV infection. The low proportion of these potential risk factors among the participants may partly explain the low HBV prevalence observed in this study. Reduced exposure to invasive medical procedures and contaminated sharp instruments has been associated with lower HBV transmission risk in several antenatal populations.

Comparable findings have been reported in recent studies among pregnant women. For example, a cross-sectional study conducted in Nigeria by Shuaib et al., (2024) reported that although some women had previous medical exposures, sociodemographic and medical history variables such as blood transfusion were consistently associated with HBV infection in the study population. Similarly, Khalid et al., (2022) conducted a study among pregnant women in Iraq and found no significant association between HBV infection and history of surgical procedures, injections, or blood transfusion, suggesting that these exposures may not always play a major role in HBV transmission in some populations.

However, other recent studies have reported contrasting findings. For example, our finding contrasts with earlier studies that identified multiple sexual partners, tattooing, and exposure to infected instruments as important risk factors for HBV infection (Tefsu et al., 2023; Amsalu et al., 2018). The absence of such associations in this study may reflect improved infection control practices in healthcare settings and safer transfusion services. Apata et al. (2014), similarly reported that strengthened transfusion safety systems have contributed to reducing iatrogenic HBV transmission in sub-Saharan Africa.

Additionally, research conducted among pregnant women in Somalia identified history of blood transfusion and sharing sharp materials as significant predictors of HBV infection, highlighting the continued importance of these risk factors in certain settings (Mohamud et al., 2025). Likewise, a recent systematic review and meta-analysis of studies in East Africa demonstrated that history of surgical procedures, blood transfusion, and sharing sharp instruments significantly increased the odds of HBV infection among pregnant women (Yirsaw et al., 2024).

Nevertheless, the findings underscore the need for continued enforcement of safe medical practices, strict screening of blood products, and sustained health education to minimize potential HBV transmission among pregnant women.

Although the prevalence of HBV infection was relatively low in this study population, sustained efforts are required to prevent potential increases in infection rates. Routine antenatal screening for HBV, neonatal vaccination including timely birth doses, and postpartum vaccination for susceptible mothers remain critical interventions. In addition, strengthening public health education programs targeting women of reproductive age could significantly improve awareness of HBV transmission, prevention, and treatment.

Overall, the findings of this study highlight the importance of continued surveillance and targeted public health interventions aimed at reducing the burden of HBV infection among pregnant women and preventing vertical transmission to newborns.

5. Conclusion
Our study found an HBV prevalence of 1.6% among pregnant women, highlighting the need for ongoing screening. However, awareness gaps persist: only 65.6% knew about HBV, with low awareness of vertical transmission (40.8%), prevention (33.6%), and treatment (28%). To address this, we recommend enhanced antenatal screening, targeted health education, and neonatal vaccination to curb mother-to-child transmission and boost health outcomes.
Study Limitations
This study has some limitations. The relatively small sample size and the low number of HBV-positive cases (n = 2) may limit statistical power and generalizability. The cross-sectional design also prevents establishing causal relationships. Although knowledge and awareness of HBV were assessed, these were not specifically analyzed among HBV-positive participants due to the very small number of positive cases, limiting meaningful subgroup analysis. In addition, data on medical history and awareness were self-reported and may be subject to recall bias. Furthermore, HBV infection was determined using HBsAg ELISA alone, which may not detect occult HBV infection or differentiate between acute and chronic infection stages. Finally, the study was conducted in a single health facility, which may affect the broader applicability of the findings. Future studies with larger, multi-center samples and more comprehensive diagnostic approaches are recommended.
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OVERALL HBV PREVALENCE

Sales	98.4% (n=123)
[VALUE]% (n=2)

HBV NEGATIVE = 98.4%	HBV POSITIVE =1.6%	98.4	1.6	




