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Hepatitis B virus (HBV) infection remains a significant global public health challenge, with a particularly high burden in Africa, especially Nigeria. Secondary school adolescents constitute a high-risk group for HBV infection, primarily because they often lack adequate vaccination coverage and comprehensive knowledge of the infection’s modes of transmission. This study aimed to determine the prevalence of hepatitis B infection and associated risk factors among secondary school students in Community Secondary School Ndufu Echara Ikwo of Ebonyi State Nigeria.
Method
This was a cross-sectional study conducted among secondary school students in Ndufu Echara Ikwo Local Government Area, Ebonyi State. A semi-structured self-administered questionnaire was given to the students. Blood sample was collected from the consenting students and it was used to determine the presence of hepatitis B surface antigen.
Result
Three hundred secondary school students were enrolled into the study. There were more females (58%) than male students (42%). The mean age of the students was 16.5 years. The seroprevalence of hepatitis B infection was 5% and sharing of contaminated sharp objects was found to be the major risk factor. There was poor knowledge of hepatitis B infection among the students and only 28.9% were vaccinated against the infection.
Conclusion
The prevalence of hepatitis B infection is moderately elevated among Community Secondary School Ndufu Echara Ikwo students. The use of contaminated sharp objects was the major risk factor to hepatitis B infection transmission and students have poor knowledge of hepatitis B infection.
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Introduction
Hepatitis B virus (HBV) infection remains a significant global public health challenge, with a particularly high burden in Africa, especially Nigeria (Olayinka., 2016). According to the World Health Organization (WHO), more than 250 million individuals were living with chronic HBV infection in 2022, and about 1.2 million new cases occurred each year. In that same year, the disease was responsible for an estimated 1.1 million deaths, primarily due to complications such as liver cirrhosis and hepatocellular carcinoma (WHO, 2025).
A comprehensive review of Nigerian data spanning 2010 to 2019 demonstrates wide variability in HBV prevalence estimates across regions and study settings (Ajuwon et al., 2021). Pooled analyses place Nigeria in the hyperendemic category, with an overall prevalence near 13.6% (Ajuwon et al., 2021 & Akabuike et al., 2024 ). This national burden masks important subpopulation differences for example, secondary school students in Southeast Nigeria, particularly those in urban and sub-urban communities show a disturbingly high prevalence (7.6%), highlighting both ongoing transmission in younger cohorts and the urgent need for targeted prevention and vaccination strategies (Odita et al.. 2023). The heterogeneity in reported rates likely reflects variation in study design, sampling frames, diagnostic methods, and local socio-demographic risk factors, and underscores the importance of context specific interventions rather than one size fits all policies.
Secondary school adolescents constitute a high-risk group for HBV infection, primarily because they often lack adequate vaccination coverage and comprehensive knowledge of the infection’s modes of transmission. Behavioral and environmental factors such as the sharing of sharp objects, unsafe sexual relationships, and poor hygiene practices compound this vulnerability (Olugbenga-Bello., 2009). The situation is further aggravated by socio-cultural factors and limited health education, as shown in a study conducted in a Nigerian government secondary school, where traditional practices and misinformation were found to facilitate ongoing transmission (Olaoye et al., 2024). These findings underscore the urgent need for intensified school based vaccination programs, culturally sensitive health education, and behavioral change interventions tailored to adolescents in resource-limited settings. In many low-resource environments, the burden of hepatitis B infection is further intensified by fragile healthcare systems, inadequate screening initiatives, and insufficient public health awareness campaigns (Azevedo., 2017).
Worldwide, HBV prevention efforts have recorded major successes through the implementation of strong vaccination policies, early screening, and sustained public sensitization, particularly in high-income regions such as Europe and North America. However, these successes contrast sharply with the situation in many African nations, where weak health systems, inconsistent vaccine availability, and inadequate awareness campaigns hinder similar progress. This disparity underscores the importance of developing locally tailored prevention and control strategies informed by regional epidemiological data. While the CDC and WHO have played pivotal roles in advancing global HBV control, translating their strategies into effective, sustainable interventions in Nigeria requires adjustments that consider resource constraints, cultural beliefs, and gaps in healthcare access.
Although Nigeria bears one of the highest burdens of hepatitis B virus (HBV) infection globally, data specific to secondary school students in low-resource parts of Southeast Nigeria remain scarce. This lack of localized epidemiological information hinders the design of evidence-based interventions tailored to the needs of this vulnerable group. Without such context-sensitive data, public health efforts to reduce HBV transmission among adolescents may fail to address the true drivers of infection, leading to continued transmission and preventable liver related morbidity in adulthood. Moreover, students in these communities often engage in behaviors such as sharing sharp objects, inadequate hygiene, and early sexual experimentation that heighten their exposure to HBV, a pattern consistent with findings by other scholars (Odita et al., 2023 & Omeje., 2017). This underscores the importance of conducting regular surveillance and implementing school based preventive programs to bridge existing knowledge and intervention gaps.
 This study is expected to generate valuable baseline data specific to Southeast Nigeria, a region where hepatitis B virus (HBV) prevalence among adolescents remains underreported despite their high-risk status. By identifying key risk factors such as cultural practices, inadequate vaccination coverage, and limited awareness of transmission routes the study aims to guide the development of structured health education initiatives and targeted prevention programs. The evidence generated will also strengthen advocacy for enhanced access to HBV screening, vaccination, and treatment services within schools and surrounding communities. Ultimately, the study aligns with the World Health Organization’s 2030 global target of eliminating viral hepatitis as a public health threat, thereby contributing meaningfully to both national and regional HBV control efforts (WHO, 2023 & Zhang., 2025). The study aimed to determine the prevalence of HBV infection and associated risk factors among Community Secondary School Ndufu Echara Ikwo Students in Low Resource Area of Ebonyi State, Nigeria.
Methods
Study Area
This study was conducted among secondary school students in Ikwo, one of the thirteen Local Government Areas (LGAs) of Ebonyi State, Nigeria. Ikwo is situated within the Ebonyi Central Senatorial Zone and shares boundaries with Izzi LGA to the north, Ezza LGA to the west, and Cross River State to the south. Community Secondary School, Ndufu Echara, located in the northern part of Ikwo, was randomly selected as the study site. The inhabitants of the area are predominantly engaged in subsistence farming and petty trading as their main sources of livelihood.

Study Design
This was a cross-sectional study conducted among students attending Community Secondary School Ndufu Echara Ikwo LGA, Ebonyi State. It was a six months study that lasted between February, 2025 to July, 2025. All consenting students were enrolled into the study. A semi-structured pretested questionnaire was administered to each of the students. Subsequently, 5 mls of whole blood will also be collected from all the participants for the laboratory detection of HBsAg. Those whose serum tested positive will be confirmed with ELISA serological assay. The data will be entered on Excel Microsoft sheet and analysed using SSPS version 25.
Eligibility criteria: 
All consenting students were recruited into the study.
Exclusion criteria: 
Students that were ill and unable to answer the questionnaire during data collection were excluded from study. 
Sample Size
The sample size for the cross-sectional study was calculated based on the formula:
N	=	Z2
N	= 	the desired sample size
Z	= 	the standard normal deviation, usually set at 1.96 corresponding to 95% 
Confidence interval
P	= 	the prevalence.
q	= 	1-p
d	=	the standard error (margin of error) set at 0.05.
Where prevalence rate of HBV 3.3% was by Omeje et al (2017)
The sample size was calculated using the formula above where: z = 1.96; p=0.0338; q=1-p=0.9662.; d=0.05.
N 	= 	(1.96)2x 0.0338 x 0.9662/ (0.05)2
= 	3.8416 x 0.0338 x 0.9662
      .0025
=>	50
Three hundred participants were recruited into the study to improve the validity and applicability of the result of the study
Sampling Technique
All the participating students were recruited using systematic random sampling technique. 

Sample collection and analysis
 5ml of venous blood was collected from each of the students under the aseptic condition and was kept at room temperature for 30 minutes to facilitate clotting. The clotted blood will then be centrifuged at 3000 rpm for five minutes to separate the serum. The serum samples were transferred through cold chain to the pathology laboratory for serologic screening. Serologic screening for initial qualitative detection of HBsAg immunochromatographic diagnostic kit. All the positive samples on ICT were further confirmed by 3rd Generation Enzyme- Linked Immunosorbent Assay (ELISA) (EASE BN-96 TMB, Taiwan) as previously described (Odita et al., 2023 & Omeje., 2017). 
Data collection and analysis:
The data were entered and analyzed using Social Sciences (SPSS) software, version 25. Chi square test was used for association between HBV seropositivity and the risk factors. The p-values less than 0.05 was interpreted as statistically significant. 

Ethical clearance
The ethical approval for study was obtained from Alex-Ekwueme Federal University Teaching Hospital Research Ethical Committee (IREC), which is the closed ethical board to the study centre. There was also a written permission from the school authority before enrolling the students into the study. The study was conducted according to declaration of Helsinki. Both verbal and written informed consents were obtained from all the students that participated in the study.
 
 Result
Three hundred students that participated in the study were grouped into various groups according to their classes. Class 2 of the Senior Secondary (SS) has the highest number of participants (60, 20%), followed by SS3 (59, 19.7%), Junior Secondary (JS) class 3 (50, 16.7%), SS1 (48, 16%), JS 1 (42, 14%) and JS 2 (41, 13.6%). The age group with the highest number of participants was 16 to 20 years (125, 41.7%), followed by 11 to 15 years (28.7%) and the least was 21 years and above with 11.7% (Table 1). Over 60% (180) of the participants did not receive hepatitis B virus vaccine (Table 1).
The prevalence of hepatitis B virus infection among Urban Secondary School Students Ikwo was 5% (15). The positive participants were from various groups and most students that tested positive were from 16 to 20 age group (10). However, none of the positive students were 10 years and below (figure 1).
The level of knowledge about hepatitis B infection was tested among the students and the study showed that 45 % had previously heard of hepatitis B infection but only 35% was aware that it can be transmitted from infected person to another. About 33% of the students knew that it can be transmitted through contact with body fluids such as blood and semen. Only 34% of the students were aware that hepatitis B infection is vaccine preventable disease. In fact, the overall knowledge about HBV infection among secondary school students was poor (Table 2).
Various factors associated with hepatitis B infection such as being sexually active, having, multiple sexual partners, history of tooth extraction, sharing of sharp objects, previous blood transfusion and history of drug abuse were studied. However, only sharing of sharp objects such as razor blade and knives revealed statistically significant association with adjusted odd ratio of 13.1 (4.3- 39.9) and P-value ˂ 0.0001 (Table 3).
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	Characteristics
	Frequency
	Percentage

	Sex
	
	

	Female
	174
	58

	Male
	126
	42

	Age (Years)
	
	

	≤ 10
	54
	18

	11-15
	86
	28.7

	16-20
	125
	41.7

	≥ 21
Mean (16.5± 2)
	35
	11.7

	Class (Grade level)
	
	

	JS 1
	42
	14

	JS 2
	41
	13.6

	JS 3
	50
	16.7

	SS 1
	48
	16

	SS 2
	60
	20

	SS 3
	59
	19.7

	HBV Vaccination 
	
	

	Yes
	86
	28.7

	No 
HBV Surface Antigen (HBsAg)
     Positive
     Negative
	214

15
285
	71.3

5
95



Key: Junior Secondary (JS), Senior Secondary (SS) and Hepatitis B Virus (HBV)






Figure 1: Bar Chart Showing HBV Surface antigen (HBsAg) Serology result distribution according to age groups.

TABLE 2: Assessment of Knowledge of Hepatitis B infection
	S/n
	Variables
	Correct answers (%)
	Incorrect answers (%)

	1
	Have you heard of hepatitis B infection (a) YES, (b) NO
	135 (45%)
	165 (55%)

	2
	Hepatitis B infection is caused by a virus. (a) YES, (b) NO
	130 (43.3%)
	170 (56.7%)

	3
	Hepatitis B infection can be transmitted from person to person. (a) YES, (b) NO
	105 (35%)
	195 (65%)

	4
	Hepatitis B virus is transmitted through contact with infected body fluid. (a) YES, (b) NO
	98 (32.7%)
	202 (67.3%)

	5
	Hepatitis B infection is vaccine preventable. (a) YES, (b) NO
	102 (34%)

	198 (66%)

	
	Mean Knowledge 
	570 (38)
	



TABLE 3: Analysis of Associated Factors with HBV Infection Secondary School
	S/N
	Variables
	Response
	HBsAg Positive 
	HBsAg Negative
	COR (95% CI)
	AOR (95% CI)
	P-Value

	1
	Are you Sexually Active
	Yes
	2
	10
	4.23 (0.84-21.31)
	4.23 (0.84-21.31)
	0.224

	
	
	No
	13
	275
	
	
	

	
	
	
	
	
	
	
	

	2
	Hx Multiple Sexual Partner
	Yes
	1
	9
	2.19 (0.26-18.52)
	2.52 (0.26-18.52)
	1

	
	
	No
	14
	276
	
	
	

	
	
	
	
	
	
	
	

	3
	Hx previous Tooth Extraction
	Yes
	2
	20
	2.04 (0.43- 9.67)
	2.10 (0.43-9.67)
	0.18

	
	
	No
	13
	265
	
	
	

	
	
	
	
	
	
	
	

	4
	Sharing of Sharp Objects
	Yes
	8
	24
	12.4 (4.30-39.89)
	13.09 (4.30-39.9)
	˂ 0.0001

	
	
	No
	7
	261
	
	
	

	
	
	
	
	
	
	
	

	5
	Blood Transfusion
	Yes
	4
	40
	2.23 (0.68-7.50
	2.26 (0.68- 7.53)
	0.249

	
	
	No
	11
	245
	
	
	

	
	
	
	
	
	
	
	

	6
	Hx of Drug Abuse
	Yes
	1
	8
	2.47 (0.29-21.6)
	2.51 (0.29-21.6)
	0.23

	
	
	No
	13
	277
	
	
	

	
	
	
	
	
	
	
	



History (HX)


DISCUSSION
This study found an HBsAg prevalence of 5% among 300 secondary school students in Ikwo. The overall seroprevalence of 5% falls within the World Health Organization (WHO) classification of intermediate endemicity for HBV infection (WHO, 2024). This finding aligns with results from previous local studies and national surveys (Olayinka., 2016 & Olakunde., 2025). National surveys and systematic reviews have shown considerable variation in HBV prevalence across Nigeria, influenced by differences in population groups, age, and geographic location. Broader national data and large scale studies have similarly reported higher and variable prevalence rates across different communities (Olayinka., 2016). In West Africa, the pooled HBV prevalence among children has been estimated at approximately 5%, with Nigeria contributing some of the highest country-specific rates in the region, suggesting that a 5% prevalence among adolescents is plausible and consistent with regional trends (Fofana et al., 2023).
In Nigeria, secondary school–based studies have reported varying prevalence rates of HBV infection among students. For example, a study conducted in secondary schools in Anambra State documented a prevalence of 7.6% (Odita et al., 2023), which is higher than the rate observed in the present study. Conversely, other investigations among student and pediatric populations have shown lower prevalence levels, depending on the study location, population characteristics, and diagnostic techniques employed.
These differences could be explained by several factors, including variation in HBV vaccination coverage, differences in awareness and health-seeking behavior, and socioeconomic or cultural practices that influence exposure risk. Areas with poor access to immunization services or inadequate implementation of school health programs may experience higher infection rates. 
The HBsAg prevalence of 5% observed in this study is notably higher than the 3.3% reported by Omeje et al (2017) in a similar study conducted among secondary school students in Abakaliki, Ebonyi State. However, it remains considerably lower than the 18.4% prevalence documented among secondary school students in Kaduna, North Central Nigeria (Ndako et al., 2001). Other studies among student and pediatric populations have reported varying rates, often lower than those found in the present study, depending on the study setting, sampling method, and diagnostic approach used.
Furthermore, differences in diagnostic techniques, such as the use of rapid test kits versus enzyme-linked immunosorbent assay (ELISA), could influence the sensitivity and specificity of results, thereby affecting reported prevalence rates. The findings from this study, therefore, reinforce the need for standardized diagnostic protocols and nationwide HBV surveillance to provide more accurate estimates of infection burden and guide targeted prevention strategies across different regions of the country.
In the multivariable analysis of risk factors associated with hepatitis B infection, sharing sharp objects such as razors, clippers, and knives showed a very strong association with HBsAg positivity, with an adjusted odds ratio of 13.1. This finding indicates that individuals who engage in such practices are significantly more likely to be infected with HBV compared to those who do not. The result aligns with the findings of Nwokediuko et al. in Enugu, where the use of contaminated sharp instruments for scarification and tribal marking was strongly linked to HBV infection (Nwokediuko, 2010 & Eroglu., 2010).
In contrast, a previous study conducted in Abakaliki reported no significant association between the use of contaminated sharp objects and HBV infection among students (Omeje., 2017). These inconsistent findings across different studies may be due to variations in cultural practices, frequency of exposure, study design, or sample size. For example, in regions where scarification, body marking, or communal grooming practices remain common, the risk of horizontal HBV transmission through contaminated instruments may be markedly higher.
HBV is known to be highly infectious and environmentally stable, capable of surviving on contaminated surfaces and instruments for several days. Studies have detected HBV DNA on used razor blades and have implicated barbershops and shared grooming tools as important sources of transmission in both outbreak investigations and cross-sectional studies. The strong association observed in this adolescent population likely reflects the frequent and close nature of exposure combined with limited vaccine induced immunity in this age group, particularly among those who may have missed early childhood immunization.
In this study, only 45% of the students were aware of hepatitis B infection, 34% recognized it as a vaccine preventable disease, and merely 29% had received at least one dose of the HBV vaccine. According to Bloom’s cutoff point for knowledge levels (Alzahran et al., 2024), this indicates a low level of awareness among the students regarding HBV infection, its transmission, and prevention. This poor level of knowledge has important implications, as limited awareness is known to influence health seeking behavior and adherence to preventive measures.
The strong association observed between HBV infection and sharing of sharp objects underscores a critical and actionable prevention target. Since many adolescents engage in grooming practices such as sharing razors, nail clippers, or visiting unregulated barbershops, these behaviors represent significant transmission pathways that can be addressed through targeted health education programs.
School based health promotion and education interventions should therefore focus on discouraging the sharing of personal grooming items and encouraging safer practices in barbershops and salons. Integrating HBV awareness into school curricula, health talks, and peer led health clubs could also enhance knowledge retention and behavior change among students (Kausha., 2024).
Furthermore, the low HBV vaccine uptake observed in this study highlights an urgent need for adolescent vaccination catch-up programs, especially for those who may have missed routine infant immunization. Implementing school based vaccination drives or community outreach campaigns can significantly improve coverage and protect this vulnerable age group from infection. Strengthening these interventions will not only help reduce HBV transmission among adolescents but also contribute to achieving the WHO’s goal of eliminating viral hepatitis as a public health threat by 2030 (Zhang., 2025)


CONCLUSION
The moderate seroprevalence of 5%, coupled with poor knowledge of hepatitis B virus (HBV) and low vaccination coverage among secondary school students in Ikwo, highlights a significant public health concern. The strong association with the sharing of sharp objects indicates an urgent and preventable route of transmission. Implementing school based catchup vaccination programs, promoting practical behavioural change initiatives, and strengthening community engagement should be prioritized to eradicate HBV transmission within this vulnerable population.
Future studies involving larger sample sizes and multiple schools across different geographic areas are therefore recommended to validate these findings and provide a more comprehensive understanding of HBV transmission dynamics among adolescents in Nigeria.

LIMITATION
The findings from this study identified a significant factor that has not been prominently emphasized in many previous studies that is the strong association between sharing sharp objects and the horizontal transmission of hepatitis B infection. This highlights an important behavioral pathway that can be effectively targeted for prevention within adolescent populations. However, caution should be exercised in interpreting these findings, as the study was limited to a single secondary school, which may not adequately represent the wider student population. 
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HBsAg Serology

HBsAg Positive	
≤ 10 yrs	11-15 yrs	16-20 yrs	≥ 21	0	4	10	1	HBsAg Negative	
≤ 10 yrs	11-15 yrs	16-20 yrs	≥ 21	54	83	115	34	






