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ABSTRACT

Hepatitis B virus (HBV) remains a critical public health issue in low- and middle-income countries (LMICs), particularly among
pregnant women in Nigeria. Routine screening using rapid diagnostic kits is common in antenatal care, yet the accuracy of
these tests can vary. This study aimed to determine the seroprevalencwe of HBV among pregnant women who had previously
undergone screening using rapid diagnostic kits at Obafemi Awolowo Teaching Hospital, Ilesa, Osun State, Nigeria, to assess
the effectiveness of initial screening and identify any missed cases. A cross-sectional study was conducted, involving 263 preg-
nant women. Blood samples were tested for HBV markers (HBsAg, HBsAb, and HBcAb) using ELISA. Sociodemographic data
and potential risk factors were also analysed. The study found that 7.6% of women were HBsAg positive, indicating active HBV
infection, and 49.6% were susceptible to HBV. There was a significant association between higher education levels and HBV sero-
positivity. Employment status also correlated with HBV prevalence, with self-employed women showing higher seroprevalence.
Additionally, a history of blood transfusions was linked to higher HBV seropositivity. The findings highlight the limitations of
rapid diagnostic kits in detecting HBV and underscore the need for enhanced infection prevention and control measures, includ-
ing confirmatory testing, robust vaccination programmes and safe delivery practices to reduce HBV transmission in high-burden
regions like Nigeria.

1 | Introduction [2]. The World Health Organisation (WHO) has identified the

elimination of HBV as a public health threat by 2030 as a critical

Hepatitis B virus (HBV) infection remains a significant global
health challenge, particularly in low- and middle-income coun-
tries (LMICs), where it contributes substantially to morbidity
and mortality. With an estimated 296 million individuals living
with chronic HBV infection as of 2023, the burden on health-
care systems is immense, especially in regions with limited
resources [1]. The consequences of HBV are severe, leading
to approximately 820,000 deaths annually due to liver-related
complications such as cirrhosis and hepatocellular carcinoma

global priority, particularly in high-prevalence regions like sub-
Saharan Africa [3].

In LMICs, chronic hepatitis B (CHB) represents not only a public
health threat but also a significant challenge for infection pre-
vention and control (IPC) within healthcare settings. The virus
is primarily transmitted through contact with infected blood and
bodily fluids, with vertical transmission (from mother to child
during childbirth) and horizontal transmission (from person to
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person) being the predominant routes in these regions [4-6]. In
healthcare facilities, the risk of HBV transmission is heightened
by factors such as inadequate screening practices, limited access
to vaccination and insufficient infection control protocols.

Nigeria, the most populous country in Africa, faces substan-
tial challenges in controlling HBV transmission, both in the
community and within healthcare settings. The national prev-
alence of HBV is approximately 12.2%, with even higher rates
observed among pregnant women, at 14.1% [7, 8]. In regions
such as Bayara, Bauchi State, the prevalence among pregnant
women can be as high as 17.2% [9]. These high prevalence rates
highlight the critical need for effective infection prevention
strategies in antenatal care settings, where the risk of vertical
transmission is particularly high.

Routine hepatitis B screening using rapid diagnostic kits is com-
monly employed in antenatal care settings in Nigeria. However,
the accuracy and sensitivity of these rapid tests can vary, poten-
tially leading to underdiagnosis or false-negative results, which
could hinder effective HBV management and infection preven-
tion efforts. Given these concerns, it is important to assess the
true seroprevalence of HBV among pregnant women who have
already undergone initial screening.

This study aimed to determine the seroprevalence of HBV
among pregnant women who have already been screened using
rapid diagnostic kits at Obafemi Awolowo Teaching Hospital,
Ilesa, Osun State, Nigeria. This approach is justified by the need
to verify the accuracy of initial screening results and to identify
any cases of HBV that may have been missed by rapid testing.
Accurate determination of seroprevalence is crucial for inform-
ing effective IPC strategies, particularly in settings where verti-
cal transmission of HBV remains a significant risk.

By providing updated, region-specific data, this research informs
the development of targeted infection control strategies essential
for the effective management and prevention of HBV transmis-
sion within healthcare facilities. Addressing the specific chal-
lenges faced in LMICs like Nigeria, this study contributes to the
broader goal of HBV elimination and the improvement of mater-
nal and child health outcomes in high-burden regions.

2 | Materials and Methods
2.1 | Study Design

This cross-sectional study was conducted at Obafemi Awolowo
Teaching Hospital, Ilesha, Osun State, Southwest, Nigeria.

2.2 | Ethical Approval

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the in-
stitutional and/or national research committee, as well as the
1964 Helsinki Declaration and its later amendments or com-
parable ethical standards. The study received approval from
the Osun State Ministry of Health (OSHREC/569T/309) and
the Adeleke University Ethical Committee (AUERC/FOS/

MICROBIOLOGY/2022/01). All participants aged 18years and
above provided written informed consent before enrolment. For
participants under 18years, written informed consent was ob-
tained from their parent or legal guardian.

2.3 | Inclusion and Exclusion Criteria
2.3.1 | Inclusion Criteria

« Pregnant women: The study included only pregnant women
attending antenatal care at Obafemi Awolowo Teaching
Hospital, Ilesa, Osun State, Nigeria.

« Age range: Participants were between the ages of 15 and
50years

« HBV screening status: Participants must have tested neg-
ative for hepatitis B using rapid diagnostic testing during
antenatal screening.

« Previous HBV screening: Participants must have previously
undergone routine hepatitis B screening using rapid diag-
nostic kits as part of their antenatal care.

« Residency: Participants had to have been residents of Osun
State for at least 1year to ensure they were representative of
the local population.

« Willingness to participate: Participants were required to
complete the self-administered questionnaire and provide
necessary demographic and health information.

» No recent HBV vaccination: Participants must not have
received an HBV vaccination within the last 12 months to
prevent confounding the seroprevalence results, as recent
vaccination could elevate HB antibodies. This criterion
ensures that detected antibodies are due to prior exposure
rather than recent immunisation, providing a more accu-
rate measure of natural seroprevalence.

2.3.2 | Exclusion Criteria

« Severe health conditions: Women with severe concurrent
health conditions that could interfere with participation or
affect the study results, such as severe anaemia, AIDS or
autoimmune diseases, were excluded.

« Previous participation: Women who had previously partici-
pated in a similar HBV study within the past year were ex-
cluded to prevent duplicate data.

« Occupational bias: Medical and religious birth attendants at
the selected study sites were excluded to avoid potential bias
related to occupational exposure to HBV.

2.4 | Demographic Data Collection

From December 2022 to June 2023, participants were enrolled
for this study. Data were collected on demographic variables [10]
(age, education, and marital status) and risk assessment variables
(HBV transmission routes, prevention methods, age at first sex,
casual and regular sexual partners in the past 3 months, multiple
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sexual partners and history of sexually transmitted infections in
the last 3months) using an anonymous self-administered ques-
tionnaire. The questionnaire also examined knowledge about
HBV infection, previous HBV testing, treatment history, HBV as
a cause of liver cancer, prevention of HBV through vaccination
and transmission via sexual and blood routes.

2.5 | Blood Sample Collection

A volume of 5mL of blood was collected from the study partic-
ipants and transferred into labelled microtiter tubes contain-
ing EDTA. The samples were then centrifuged at 3000rpm for
10min to separate the serum. The serum was carefully decanted
into new labelled tubes and stored at —80°C until analysis.

2.6 | Serology Test

Samples were screened for hepatitis B surface antigen (HBsAg),
hepatitis B surface antibody (HBsAb) and hepatitis B core anti-
body (HBcAb) using third-generation enzyme-linked immuno-
sorbent assay (ELISA) kits (Melsin Medical Co. Limited, China)
in accordance with the manufacturer's recommendations. The
selection of these markers—HBsAg, HBsAb and HBcAb—was
essential for a comprehensive understanding of HBV infection
status among the pregnant women studied. Specifically, HBsAg
indicates active HBV infection, HBsAD reflects immunity either
through past infection or vaccination and HBcAb reveals past
or ongoing infection, providing insights into infection history.

2.7 | Data Analysis

Descriptive analysis was conducted according to the study ob-
jectives. Data were recorded in MS Excel and analysed using
Jupyter Notebook (7.0.8). Distribution was established for each
participant's samples. Quantitative variables (marital status,
occupation and age) were expressed, and qualitative variables
were reported as frequencies (percentage). Chi-square tests were
performed to assess the significance of distributions among vari-
ables. Significant differences and associations were evaluated at
a 95% confidence level (p <0.05). Findings were presented in ta-
bles and graphs. Chi-square tests were used for categorical data
to estimate how related the distribution of a categorical variable
matches an expected distribution or to assess whether two cate-
gorical variables are independent. Logistics regression analysis
determined the correlation between demographic factors and
seropositivity to HBV markers. A p value of <0.05 was consid-
ered statistically significant.

3 | Results

A total of 263 pregnant women were recruited for this study at
Obafemi Awolowo Teaching Hospital, Osun State, Nigeria. The
sociodemographic characteristics of these participants are pre-
sented in Table 1. Of the participants, 144 (60.5%) were aged be-
tween 21 and 30years, 158 (67.2%) were self-employed and 156
(65.8%) were graduates of tertiary institutions. Regarding the
trimester distribution, 56 (23.6%) were in their first trimester,

TABLE1 | Sociodemographic characteristics of pregnant women.

Variable Category Frequency (%)
Age range (years) 16-20 5 2.1
21-30 144 60.5

31-40 84 35.3

Above 40 5 2.1

Employment status ~ Unemployed 25 10.6
Self-employed 158 67.2

Employed 52 22.1

Educational level Primary 13 5.5
Secondary 67 28.3

Tertiary 156 65.8

Not educated 1

Trimester 1st trimester 56 23.6
2nd trimester 128 54.0
3rd trimester 53 22.4

128 (54.0%) were in their second trimester and 53 (22.4%) were
in their third trimester.

The seroprevalence of HBV markers among the study partici-
pants is detailed in Table 2. The data indicated that 124 (49.6%)
of the samples were susceptible to HBV, 15 (5.7%) were immune
due to natural infection, 6 (2.3%) were vaccinated, 20 (7.6%)
were infected and 85 (32.3%) had indeterminate results. An ‘in-
determinate’ result, as defined in the test manual, indicates an
ambiguous serological outcome that does not clearly confirm or
rule out HBV infection but differs from an invalid test result.

Among the examined samples, 21 (8.0%) were positive for
HBsAD while 242 (92.0%) were negative. Additionally, 20 (7.6%)
were positive for HBsAg, while 243 (92.3%) were negative.
Furthermore, 122 (46.4%) were positive for HBcAb, while 141
(53.6%) were negative. Thus, the prevalence of HBsAb was 8.0%,
HBsAg was 7.6% and HBcAb was 46.4%.

The educational level was statistically significant (p=0.001) in
terms of seropositivity, with women having tertiary education
showing the highest seropositivity (Figure 1). There was no sig-
nificant relationship between age and infection (p =0.851). The
prevalence of HBV was highest among women aged 21-30years,
followed by those aged 31-40years.

The study also found that employment status was associated
with seropositivity, with self-employed women having the high-
est positive results. HBsAb prevalence was highest among preg-
nant women in their tertiary stages of education.

The study showed no significant correlation between trimester,
past use of blood transfusions, past use of surgery, past use of
IV drugs and knowledge of HBV (p>0.05). However, 14.2% of
seropositive women had received blood transfusions in the past
compared to 8.4% who had not.
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TABLE 2 | Seroprevalence of HBV markers among study participants.

Interpretation HBsAg HBsAb HBcAb Frequency (%)
Susceptible Negative Negative Negative 124 (49.6%)
Immune due to natural infection Negative Positive Positive 15 (6.0%)
Vaccinated Negative Positive Negative 6 (2.4%)
Infected Positive Negative Positive 20 (8.0%)
Indeterminate Negative Negative Positive 85 (34.0%)

Seroprevalence of HBV Markers by Demographic Variables

16 20“_— o e
L ® ] = i <00

[ * P-value < 0.05 (Statistically Significant)
40

Demographic Variables

HBcAb
HBV Markers

HBsAg

0 20 40 60

FIGURE1 | Seroprevalence of variables against HBV markers.

Higher HBV seroprevalence was seen among pregnant women
with just one past sexual partner, although this was not statisti-
cally significant (p=0.059).

4 | Discussion

This study aimed to determine the seroprevalence of HBV
among pregnant women attending antenatal care at Obafemi
Awolowo Teaching Hospital in Ilesa, Osun State, Nigeria,
focusing specifically on women who had already undergone
routine screening using rapid diagnostic kits. The findings
reveal a significant burden of HBV infection, with a
notable proportion of women either currently infected or
at risk. These results have critical implications for IPC prac-
tices in antenatal care settings, particularly in LMICs like
Nigeria.

HBsAb

80 100

The high seroprevalence of HBV among the study participants,
despite prior screening with rapid diagnostic kits, highlights
limitations in the sensitivity of these kits, which may fail to
detect all cases of HBV. Even highly sensitive rapid tests can
yield false-negative results, as they are operator dependent.
Inaccuracies can arise if the test procedure deviates from the
manual—such as using nonstandard pipettes, incorrect dilu-
ents or incorrect blood volumes—which may negatively im-
pact the results. This underscores the need for confirmatory
testing using more sensitive methods like ELISA in antenatal
care protocols. Identifying HBV-positive mothers early allows
timely interventions, including administering hepatitis B im-
munoglobulin (HBIG) and the first HBV vaccine dose to new-
borns, proven strategies for preventing vertical transmission.

In addition to enhanced screening, implementing systematic infec-
tion control practices is essential for preventing HBV transmission

40f 6

Journal of Viral Hepatitis, 2025

95UB01 7 SUOWIWOD 9A 181D 8]qeoi [dde 8y} Ag peusenob afe ajole YO 9SN J0 S9N Joj Akeig i 8UlUQ A8]IM UO (SUONIPUD-pUE-SWRI/LI0O" A8 | 1M ATl 1jeul [UO//SANL) SUONIPUOD puUe SWis | 8u18eS *[5202/T0/62] U0 AleiqiTauliug A8]im ‘JO AISIBAIUN pueppny Aq Z000L UATTTT OT/I0p/W00 A8 1w AReIq Ul juo//:sdny Wouy pepeojumoq ‘Z ‘SZ0¢ ‘€682S95T



in healthcare settings. Healthcare workers must consistently ad-
here to biosafety protocols during labour and delivery—such as
using personal protective equipment (PPE) and safely handling
blood and bodily fluids—regardless of a known infection risk.
Postnatal care should also include follow-up vaccinations for new-
borns to ensure long-term immunity against HBV.

The study's findings highlight the importance of implementing
effective HBV prevention protocols in healthcare facilities, es-
pecially in LMICs where resources are often limited. The sig-
nificant proportion of women found to be susceptible to HBV,
despite prior screening, suggests a gap in vaccination coverage
that needs urgent attention. Strengthening immunisation efforts,
particularly targeting pregnant women and their infants, can
significantly reduce HBV incidence and improve public health
outcomes.

Moreover, the study identified a correlation between previous
blood transfusions and higher HBV seropositivity, emphasising
the need for stringent blood transfusion practices. Healthcare
facilities must ensure that all blood products are rigorously
screened for HBV and other bloodborne pathogens before trans-
fusion. Adherence to standard precautions, such as the use of
sterile equipment and safe injection practices, is critical to pre-
venting nosocomial transmission of HBV in clinical settings.

The results of this study are consistent with a study which iden-
tified a history of tonsillectomy, tattoos, multiple sexual partners
and contact with jaundiced patients as significant risk factors for
HBsAg positivity [11]. However, the HBsAg prevalence in this
study (7.6%) is notably lower than the 17.2% reported by Ndako
et al. (2012) in Bayara, Bauchi State, which may be attributed
to regional differences in HBV transmission dynamics or varia-
tions in study populations.

When compared to other LMICs, the HBV seroprevalence rates
in this study are similar to those reported in southern Ethiopia,
where [12] found high HBV seroprevalence among pregnant
women, particularly those with lower educational levels.
Similarly, in Northeast Egypt [13], reported prevalence rates of
18.3% for HBcAg, 5.0% for HBsAg and 30.7% for HBsAb. The
lower HBsAg prevalence in Egypt might be due to more effec-
tive vaccination programmes, underscoring the importance of
robust immunisation efforts in reducing the HBV burden.

In contrast, the HBV prevalence in this study is significantly
higher than in developed countries, where rigorous vaccina-
tion programmes and better healthcare infrastructure have
led to much lower incidence rates. For example, in the United
States, the prevalence of chronic HBV infection among pregnant
women is < 1% [14], highlighting the critical role of comprehen-
sive public health strategies in controlling HBV.

Interestingly, this study found a significant association between
educational level and HBV seropositivity, with higher seropos-
itivity observed among women with tertiary education. This
contrasts with findings from southern Ethiopia, where illiterate
women had higher seropositivity rates [12]. The higher seropos-
itivity among educated women in this study may reflect better
access to healthcare services, leading to more frequent testing
and diagnosis. Employment status also emerged as a significant

factor, with self-employed women showing the highest seroprev-
alence. This finding could be linked to socioeconomic factors
influencing access to health information and services, suggest-
ing the need for targeted public health interventions tailored to
different occupational groups.

The study found no significant correlation between the trimes-
ter of pregnancy and HBV markers, indicating that the risk of
HBYV infection does not vary significantly across different stages
of pregnancy. This finding aligns with other studies, reinforcing
the importance of continuous HBV screening throughout preg-
nancy to ensure early detection and management.

A notable observation was that 14.2% of seropositive women had
a history of blood transfusions compared to 8.4% who did not.
This aligns with existing literature indicating that blood trans-
fusion is a significant risk factor for HBV transmission, further
underscoring the need for stringent screening protocols in blood
donation practices to mitigate this risk.

This study has several limitations that should be considered
when interpreting the findings. Firstly, the lack of genetic anal-
ysis, such as genotyping of HBV strains, means that potential
variations in the virus that could influence its transmission or
response to treatment were not examined. Secondly, the study's
cross-sectional design limits the ability to establish causal rela-
tionships between the observed factors and HBV seropositivity.
Additionally, the reliance on self-reported data regarding past
blood transfusions, sexual history and healthcare practices may
have introduced recall bias or incomplete reporting. The sam-
ple size, while relatively large, was limited to a single teaching
hospital, which may not fully represent the broader population
of pregnant women in Nigeria or other LMICs. Lastly, while
the study explored several sociodemographic and behavioural
factors, it did not account for other potential risk factors such
as coinfections or the exact nature of healthcare access, which
could further influence HBV seroprevalence in the studied
population.

5 | Conclusion

This study reveals a significant burden of HBV among pregnant
women in Southwestern Nigeria, despite prior screening with
rapid diagnostic kits. The findings underscore the need for en-
hanced IPC measures, including more accurate screening meth-
ods, robust vaccination programmes and strict adherence to safe
delivery practices. Addressing these gaps is crucial for reducing
HBV transmission, particularly vertical transmission and im-
proving maternal and child health outcomes in high-burden
regions like Nigeria.
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