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Prevalence of Hepatitis B Virus Infection and Associated Risk Factors among Patients Attending Selected Tertiary Health Facilities in Nasarawa State, Nigeria


ABSTRACT
Background: An estimate by the WHO in 2022 has it that 254 million people were living with chronic hepatitis B infection with a reported death of 1.1 million individuals. In Nigeria, hepatitis B virus (HBV) infection remains a critical public health challenge. This challenge is exacerbated by factors such as limited access to healthcare, inadequate vaccination coverage, and high-risk behaviours. In Nasarawa State, the disease prevalence ranges from 7.8% to 13.63%.  These figures highlight the burden of hepatitis B in Nasarawa State.
Aim: The present study focused on determining the Prevalence of Hepatitis B Virus Infection and Associated Risk Factors among Patients Attending Selected Tertiary Health Facilities in Nasarawa State, Nigeria.
Study Design: The study was a cross-sectional study.
Place and Duration of Study: The study was conducted at the Federal Medical Centre, Keffi, and Federal University Teaching Hospital, Lafia, in Nasarawa State, Nigeria from June 2024 to December 2024.
Materials and Methods: This cross-sectional study was conducted from June to December 2024 using simple random sampling with ELISA and Rapid Diagnostic Test (RDT) techniques. The study areas included the Federal Medical Centre Keffi (FMCK) and Federal University Teaching Hospital (FUTH) Lafia, Nasarawa State. Patients attending FMCK and FUTH Lafia participated in the study. Participants above five years who were not immunized with the HBV vaccine in the last month were included, while those below five years or recently vaccinated within the last month were excluded.
Results: Out of the 200 samples tested, an overall prevalence of 11.5% and 9.5% was recorded for ELISA and RDT techniques, respectively. Rural settlers had a higher prevalence of 18.4% compared to urban settlers, 6.5%. There was no association between HBV prevalence and age, gender, marital status, senatorial districts, vaccination, and use of alcohol ( P>.05)       
Conclusion: The overall prevalence of HBV infection in the study was found to be 9.5% using RDT and 11.5% using ELISA methods. These figures are higher than the national prevalence. The study highlights occupational and environmental risk factors including unsafe practices which contribute to the transmission of the virus. Therefore, we recommend enhanced HBV awareness creation, the need to strengthen safe blood transfusion policy, and increased access to affordable healthcare, particularly for people living in rural areas within the State.
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1.0 Introduction
Hepatitis B virus (HBV) is a Hepadnavirus that infects liver cells (Busayo et. al., 2021).
 [image: Hepatitis B Structure: Capsid Flexibility and Function]
Figure 1: Diagram of Hepatitis B Virus (Tsukuda, S., and Watashi, K. 2020).  

[bookmark: _Hlk189145235][bookmark: _Hlk189472238]Hepatitis B is an infectious disease of global significance, with a significant health burden in Africa, resulting in complications such as cirrhosis and liver cancer associated with the infection (Onubi et al., 2023). According to the latest global estimation, approximately 2 billion people worldwide have evidence of past or present HBV; 296 million individuals are chronically infected and almost 820,000 result in annual deaths from HBV-related liver disease. The overall prevalence of HBsAg is 3.9% of the human population; however, it varies from country to country and depends on the complex interplay of behavioural, environmental, economic, geopolitical, and host factors (DiFilippo & Navas, 2023). Hepatitis B contributes to an estimated 820,000 deaths every year, and an estimated 3.6% of the global population, including over 6 million children under the age of 5, is affected by chronic HBV infection (Busayo et al., 2021; CDC, 2022). In Africa, approximately 65 million people live with chronic HBV infection, with an estimated prevalence of 6.2% (WHO, 2021; WHO, 2024). New infection rates are highest among children, and transmission predominantly occurs from mother to child (Ajuwon et al., 2021). Nigeria, with an overall prevalence of 13.6%, is considered a high-prevalence country. Though estimates of HBV cases are inconsistent, and therefore additional clarity is required to manage HBV-associated public health challenges (Busayo et al., 2021). In Africa, Nigeria is ranked as one of the countries that is hyper-endemic for HBV infection (> 8%). Approximately nine in ten Nigerians who live with chronic HBV are unaware of their infection status and are missing from the global public health statistics due to a lack of resources, awareness, and political will to address Nigeria’s HBV plight (Busayo et al., 2021). Consequently, Nigeria has one of the highest rates of HBV-attributable cancer in West Africa, with an age-standardized incidence estimate of 2.6 to < 5.1 cases per 100,000 persons (Akabuike et al., 2024). Hepatocellular carcinoma is a highly aggressive cancer with limited treatment options, often lacking in resource-constrained settings (Suresh et al., 2020). The lack of affordable diagnostics—for example, the specialized immunoassays and nucleic acid tests, as well as the out-of-pocket cost for vulnerable populations- constitutes potential barriers to eliminating viral hepatitis B in Nigeria, thus making HBV a significant threat to public health. Furthermore, clinical and epidemiological research on HBV infection in Nigeria is developing but has not been able to attract appropriate funding and investment (Busayo et al., 2021; Spearman et al., 2023).
In Nasarawa State, Nigeria, the prevalence of HBV infection is seen to vary across different communities within the State, with some areas reporting rates as high as 14% and 16.8% (Kingsley et al., 2023; Onubi et al., 2023). Di Filippo & Navas, (2023) documented three epidemiological patterns of HBV infection based on prevalence rate: a region with a prevalence greater than 8% is categorized as a region of high endemicity while a region with a prevalence of 2-8% is termed Intermediate endemicity and low endemicity regions are regions with a prevalence of less than 2%. To determine HBV infection, patients are screened at serological and molecular levels (Nagpal et al., 2021). This study focuses on the prevalence of the Hepatitis B virus and associated risk factors among patients attending tertiary health facilities in Nasarawa State, Nigeria. This study seeks to provide information that will guide public health policies and interventions to reduce the transmission of HBV and improve health outcomes in the region.
2.0 Materials and Methods
2.1 Study Design: The study was a cross-sectional study using RDT screening and ELISA techniques for the diagnosis of Hepatitis B Surface Antigen (HBsAg). 
2.2 Study Area and Population: The study areas for this research work were the Federal Medical Centre (FMC) Keffi and Federal University Teaching Hospital (FUTH) Lafia, Nasarawa State, Nigeria. Nasarawa State is located in the North Central geopolitical zone also referred to as the Middle Belt region of Nigeria. It is located between latitude 7° 45′ and 9° 25’ N of the equator and between longitude 7° and 9° 37′ E of the Greenwich meridian. It has boundaries with Kaduna state in the North, Plateau State in the East, Taraba and Benue states in the South, Kogi State and the Federal Capital Territory to the West. The 2006 population Census estimated a population of about 1,826,883 and a total land area of 26,875.59 square kilometres, with a density of about 67 persons per square kilometre comprising 13 Local Government Areas as shown in Figure 1 (About Nasarawa State, 2025).
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Figure 2: Map of Nasarawa State, highlighting the study areas in blue (Comfort et al., 2025). 











2.3 Study Participants
Patients attending the various selected health facilities gave consent to participate in the study by signing the consent form (after adequate information concerning the study) and filling out the questionnaire.
2.4 Inclusion Criteria
Participants who were above 5 years and had not been immunized in the last one month with HBV Vaccine  
2.5 Exclusion Criteria
Participants who were below 5 years old and those who recently took HBV vaccines were excluded from the study. 
2.6 Sample Size 
The sample size for this study was determined using the formula by Busayo et al. (2021).
		N= Z2pq/d2
Where N= Minimum sample size 
Z= Standard normal distribution at 95% confidence interval = 1.96 
P= prevalence of HBV in previous studies = 13.6% = 0.136
q= (1-p) = 0.864
d= precision or margin of error= 5% = 0.05
Substituting the values in the formula;
N= Z2pq/d2 will mean
N = 1.962 × 0.125 × (1-0.136) / 0.052
N = 3.8416 × 0.136 × 0.864 / 0.0025
N = 0.4514 / 0.0025
N = 180. 56
However, 10% attrition of 180.56 = 18.10
Therefore N = 180.56 + 18.10 = 198.66
It was rounded up to 200 to increase the chances of detection
N = 200
2.7 Data Analysis: The Chi-square (X2) test was performed for all the data to check for a relationship in detecting HBV Infection using the statistical package for Social Sciences (SPSS) Version 21.0. The differences were considered significant only when P ≤ 0.05.
2.8 Specimen Collection
A total of 200 blood specimens were collected between June and December 2024, according to the venepuncture method described by Cheesbrough (2006). The arm of the individual was tied with a tourniquet, the position of a vein was disinfected with a 70% alcohol swab, and about two millilitres (2ml) of blood specimen was collected from each consenting participant using a labelled sterile vacutainer. All specimens collected were transported in a cold box to the laboratory for analysis.
2.9 Socio-demographic Characteristics
Using adapted questionnaires, the Socio-demographic characteristics of the respondents were recorded, which included age, gender, marital status, occupation, residency, senatorial district, vaccination history, blood transfusion history, history of unsterilized instrument use, history of unsafe dental/surgical procedures and alcohol consumption. 
2.10 Test Procedure
Testing was done for the presence of HBsAg using the “DIALAB DIAQUICK” HBsAg Dipstick rapid screening kits manufacturer’s manual. Both HBsAg positive and negative samples were properly labelled and marked. Re-testing of the samples was done using the “DIALAB” HBsAg Sensitive ELISA kit as the gold standard ELISA technique. For this, 100μL of the sample to be tested was incubated with 200μL peroxidase enzyme-conjugated antibody, followed by washing and the addition of 50μL tetramethylbenzidine (TMB) substrate solution. 
The binding of conjugate and subsequent peroxidase activity is proportional to the presence of HBsAg. The colorimetric reaction was stopped by the addition of 50μL stop solution A and solution B, respectively. The plate reader was calibrated with the blank well, and absorbance of the formed product was measured at 450/620nm within 10 minutes after stopping the reaction, resulting in qualitative and quantitative determination of HBsAg. A Chi-square (X2) test was performed for all the data to check for a relationship in detecting HBV Infection using the statistical package for social sciences (SPSS) Version 21.0. The differences were considered significant only when P ≤ 0.05.
3.0 Results and Discussion
3.1 Prevalence of HBV using RDT and ELISA Techniques
Out of the 200 samples screened for HBsAg, 19(9.5%) and 23(11.5%) tested positive using the RDT and ELISA method respectively while 181(90.5%) and 177(88.5%) using the RDT and ELISA method respectively (P> .05) (Table 1). 
3.2.1 Sociodemographic Characteristics of the Patients Attending Selected Tertiary Healthcare Facilities in Nasarawa State
Regarding the participant’s age category, a prevalence of 10.2% was recorded among those aged <20 – 29, 9% for those aged 30 – 39 years, 10% for those aged 40–49 years and 33.3% for those >50 years. Females had a higher prevalence 14% compared to males 10.8%. Concerning marital status; the singles had a higher prevalence 13.7% compared to the married participants 9.1%. There was no participation among those who were widowed/divorced (P > .05) (Table 2). 


Regarding the participant’s occupation and residency, farmers had the highest prevalence 33.3% followed by students 14.1%, housewives 7.1% and civil servants 4.3%, while the least was recorded among those with business as their occupation 2.3% (P=.05) While the distribution of the virus was 124(6.5%) among the urban settlers and 76(18.4%) among the rural settlers (P=.05) (Table 3).
3.2.2 Prevalence of HBV among Senatorial Districts in Nasarawa State, Nigeria
The study participants were recruited from the three senatorial districts of the state with  Nasarawa West having a higher prevalence of 14.4% followed by Nasarawa South at 5.6% and Nasarawa North at 4% (P > .05) (Table 4).
3.2.3 Patients Status Regarding Vaccination History, Blood Transfusion History, Use of Unsterilized Instrument, Unsafe Dental/Surgical Procedure and Alcohol Consumption.
[bookmark: _Hlk188869132]Out of the 200 participants, 86(4.7%) were vaccinated; and 114(16.7%) were not vaccinated (P>.05). While 12(50%) had received a blood transfusion before, 188(9%) had never been transfused blood (P=.05). Also, 36(30.5%) had shared unsterilized instruments before, while 188(7.3%) had never shared unsterilized instruments with others (P=.05). Furthermore, participants who had experienced unsafe dental or surgical procedure showed an infection rate of 23(30.4%), while participants who had never experienced unsafe dental or surgical procedure showed a prevalence of 177(9%) (P=.05) The distribution of HBV Infection among those who consume alcohol was 20(15%) while those who did not take alcohol was 180(11.1%) (P>.05) (Table5).




Table 1: Prevalence of HBV using RDT and ELISA Techniques among Patients Attending Selected Tertiary Healthcare Facilities in Nasarawa State
	Methods
	Total samples examined
	No. Positive/percentage
	No. Negative/percentage
	P-Value

	RDT
	200
	19 (9.50%)
	181 (90.50%)
	0.625

	ELISA
	200
	23 (11.50%)
	177 (88.50%)
	



[bookmark: _Hlk188875519]Despite the implementation of a successful vaccine in several countries, the eradication of hepatitis B virus (HBV) is still a challenge. HBV Infection remains hyper-endemic in Nasarawa State. Out of the 200 samples tested, an overall prevalence of 9.5% and 11.5% was recorded using RDT and ELISA techniques, respectively. Our findings correlate with the report by Egbe et al. (2023) and Innocent et al. (2022), who recorded 10.6% and 9.6% prevalence in Nasarawa State, respectively. Also, reports from other parts of Nigeria and Africa correlate with our findings such as 10% reported by Olayiwola & Lanlehin. (2022) in Oyo, Nigeria, 10. 9% by Cookey et al. (2022) in Port-Harcourt, Nigeria and 10.1% by Nwodo et al. (2023) in Bayelsa, Nigeria. Furthermore, a prevalence of 8.4% was reported by Evenge et al. (2023) in Cameroon and 9.2% by Kinfe et al. (2021) in Ethiopia. However, a lower prevalence has been reported such as 6.0% by Adegbamigbe et al. (2022) and 7.8% reported by Abel et al. (2024). The overall prevalence obtained in this study is however, lower compared with 16.66%  reported by Agulebe et al. (2024) in Benue, 16.6% reported by Ndubuisi et al. (2022) and 14% reported by Onubi et al. (2023) both in Nasarawa State. Mohammed et al. (2022) in Ethiopia also reported a higher prevalence of 27.4%. Based on findings, a high endemicity of HBV exists in Nasarawa State. This is probably due to the lifestyle of the people where a majority is unto farming, share unsterilized instruments, and live in rural settlements where there is little or no knowledge about the virus as well as access to quality and affordable healthcare facilities is scarce (Ndubuisi et al., 2022; Egbe et al., 2023; Ebel et al., 2024). The differences in prevalence in this study may be attributed to a variety of factors such as geographical and cultural factors, level of awareness, and compliance with preventive measures among others (Egbe et al., 2023).














Table 2: Sociodemographic Characteristics of HBV among Patients Attending Selected Tertiary Healthcare Facilities in Nasarawa State, Nigeria
	Characteristics
	No. of Participants examined
 (n=200)
	No. Positive
	HBV Prevalence (%)
	P – Value

	Age (years)
	
	
	
	

	<20-29
	88
	9
	10.20
	0.054

	30-39
	67
	6
	9.00
	

	40-49
	30
	3
	10.00
	

	>50
	15
	5
	33.30
	

	Gender
	
	
	
	

	Male
	157
	17
	10.80
	0.765

	Female
	43
	6
	14.00
	

	Marital Status
	
	
	
	

	Married
	99
	9
	9.10
	0.403

	Single
	101
	14
	13.70
	

	Widow/Divorced
	0
	0
	0.00
	







Regarding the age differences among the participants, a prevalence of 10.2% was recorded among those  <20-29 years, 9 % among 30-39 years, 10% among 40-49 years and 33.3% among those >50 years. However, there was no association between age and HBV transmission (P> .05). The varying prevalence among different age groups has also been previously reported (Cookey et al., 2022; Nwodo et al., 2023; Agulebe et al., 2024; Akabuike et al., 2024; Larebo et al., 2025). Also, there was no significant difference regarding gender (P> .05). It was observed that females had a higher prevalence of 14% than males 10.8%. Similarly, there was no significant association between HBV transmission and gender (P>.05). Reports with a higher prevalence among females compared to males have been documented in other parts of Nigeria, across the continent and globally (Upadhyay et al., 2020; Balegha,  et al., 2021; Cookey et al., 2022; Olayiwola & Lanlehin, 2022; Al-Matary and Al-Gashaa, 2022; Nwodo et al., 2023). Regarding the marital status of participants, those who were single had a higher prevalence of 13.7% compared to those who were married at 9.1%. This is consistent with the report by Abel et al. (2024), Evenge et al. (2023) and Olayinka et al. (2016). Conversely, Cookey et al. (2022), Adegbamigbe et al. (2022) Mohammed et al. (2022) and Esther et al. (2024) reported a higher prevalence among those who are married. These reports suggest that regional factors, engagement in high-risk behaviour: such as unprotected sexual activity, having multiple sex partners, tattooing, traditional circumcision, and other varying cultural practices may play a role in the transmission of the virus (Ahmad et al., 2020; Ottevanger et al., 2021; Anka et al., 2023; Akabuike et al., 2024).



Table 3: Patient’s Occupation and Residency among Patients Attending Selected Tertiary Healthcare Facilities in Nasarawa State, Nigeria
	Characteristics

	No. of the Participant’s examined
(n=200)
	No. Positive
	HBV Prevalence
(%)
	P – Value

	Occupation
	
	
	
	

	Civil Service
	47
	2
	4.30
	0.0009

	Business
	44
	1
	2.30
	

	Students
	71
	10
	14.10
	

	Farming
	24
	8
	33.30
	

	House Wife
	14
	1
	7.10
	

	Residency
	
	
	
	0.017

	Urban
	124
	8
	6.50
	

	Rural
	76
	14
	18.40
	









In this study, farmers had the highest prevalence of 33.3% followed by students at 14.1%, housewives at 7.1% and civil servants at 4.3%, while the least was recorded among those with business as their occupation 2.3% (P=.05). Business people showed low prevalence in this work probably because they have less exposure to high-risk environments and they tend to have greater access to healthcare services, including vaccination and screening, which could reduce their risk of HBV infection. At the same time, the farmers have the greatest prevalence of HBV infection. This could be connected with their poor access to quality healthcare, poor socioeconomic status, poor awareness of the virus, and their involvement in high-risk jobs with sharp and unsterilized farm tools, which could serve as means of transmission to other handlers of the same tools (Martyn et al., 2023;  Li et al., 2024; Kasse et al., 2025).
There was a significant association between residency and rate of infection (P=.05), where the rural settlers in Nasarawa State had a prevalence of 18.4%, while the urban settlers had a prevalence of 6.5%. This agreed with Nyalika. (2021) and Zhao et al. (2021), report that HBV infection is endemic in rural communities compared to the urban areas. The association of the virus with the occupation and residency of the studied population could indicate poor access to HBV vaccination, awareness, and access to healthcare. Additionally, poor sanitation standards and unsafe medical and agricultural practices in rural areas might have significantly increased the HBV transmission risks in these populations (CDC, 2021; WHO, 2024).




Table 4: Prevalence of HBV among Senatorial Districts in Nasarawa State, Nigeria
	Characteristics

	No of the Participants examined
(n=200)
	No. Positive
	HBV Prevalence
         (%)
	P – Value

	Senatorial District
	
	
	
	

	Nasarawa North
	25
	1
	4.00
	0.152

	Nasarawa South
	36
	2
	5.60
	

	Nasarawa West
	139
	20
	14.40
	











The burden of HBV Infection in the Nasarawa West Senatorial District was found to be higher 14.4% compared to other Senatorial Districts in the State. This high prevalence in the Nasarawa West Senatorial District might be influenced by factors such as high population density, huge market opportunities, proximity to the Federal Capital Territory (FCT), Abuja Nigeria and several tertiary institutions situated in the region resulting in migration and mobility of individuals (About Nasarawa State, 2025). 














Table 5.Patient status with regards to Vaccination, Blood Transfusion, Unsterilized Instrument, Unsafe Dental/Surgical Procedure and Alcohol Use
	Risk Factor
	No of the Participants examined (n=200)
	No. Positive
	HBV Prevalence (%)
	P - Value

	Vaccination
	
	
	
	

	Yes
	86
	4
	4.70
	0.158

	No
	114
	19
	16.70
	

	Blood Transfusion
	
	
	
	

	Yes
	12
	6
	50.00
	0.00012

	No
	188
	17
	9.00
	

	Unsterilized Instrument
	
	
	
	

	Yes
	36
	11
	30.50
	0.00024

	No
	164
	12
	7.30
	

	Unsafe Dental/Surgical Procedure
	
	
	
	

	Yes
	23
	7
	30.40
	0.0074

	No
	177
	16
	9.00
	

	Alcohol
	
	
	
	

	Yes
	20
	3
	15.00
	0.883

	No
	180
	20
	11.10
	




There was no correlation between HBV; vaccination and use of alcohol (P >.05) respectively. However, blood transfusions, sharing of unsterilized instruments and unsafe dental/surgical procedures were significant risk factors that likely contributed to the elevated transmission rates of HBV observed in the studied populations (P= .05). This result agrees with the report of Ezeilo et al. (2018) in Enugu Metropolis, Nigeria and Oshun & Odeghe (2023) in Lagos Nigeria. Several risk factors such as multiple sex partners, the practice of homosexuality, presence of tattoos or tribal marks, body piercing, sharing of personal items such as toothbrushes, too much alcohol intake, history of any liver disease, blood transfusion, intravenous drug use, dental procedure, and history of surgery have been documented from previous studies to have an association with HBV infection (Ezeilo et al., 2018; Hussein, 2018; Rajamoorthy et al., 2019; Xu et al., 2021; Oshun & Odeghe, 2023).
4.0 Conclusion
The overall prevalence rate of HBV infection in this study was found to be 9.5% using RDT and 11.5% using ELISA methods with a high prevalence rate among participants who had received blood transfusion, farmers and participants aged >50 years. The study highlights occupational and environmental risk factors such as sharing of unsterilized instruments, unsafe blood transfusion, and unsafe dental and surgical procedures for HBV transmission in Nasarawa State. We therefore recommend a targeted awareness campaign, the need to strengthen safe blood transfusion policy, and increased access to affordable healthcare, particularly for people living in rural areas within the State. It is also recommended that public health officials and policymakers develop targeted strategies for specific sociodemographics to address the HBV burden effectively in the study population.
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