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ABSTRACT
World Health Organization (WHO) classified Nigeria as a hyper-endemic hepatitis B surface
antigen (HBsAg) positive nation with prevalence ≥ 8%. This study intends to add information
that could strengthen established database to improve awareness and prevention of
hepatitis B virus (HBV) infection. We aimed to evaluate seroprevalence and trend of HBsAg
among blood donors in Olabisi Onabanjo University Teaching Hospital (OOUTH), Sagamu,
Ogun State, Nigeria over a five-year period. Data from records of 7,102 individuals aged
≥ 20 years old who donated blood to blood bank in this hospital from January 2012 to
December 2016 were analysed for gender, age, number of donors per year and HBsAg
status. Data analysis was done with Statistical Package for Social Sciences software.
P ≤ 0.05 was considered statistically significant. Males were in the majority (6,547 [92.2%]).
Age 30–39 years old was the major group (3,052 [43.0%]). Pooled HBsAg seroprevalence
was 486 (6.8%). Females had the highest HBsAg seroprevalence across board with highest
rate of 10 (19.6%) in year 2012 and pooled prevalence of 73 (13.2%). Age group of ≥ 50
years old had highest HBsAg seroprevalence 39 (8.5%) while age group of 20–29 years
old had least 128 (5.8%). Stratified HBsAg positivity decreased steadily from year 2012
to year 2016. This location was HBV intermediate-endemic. There were age, gender and
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yearly seroprevalence of HBsAg related trends which could be leveraged upon in finding
effective preventive measures against the disease. We recommend mass vaccination by
government against HBV infection in addition to provision of sensitive blood investigational
equipment.
Keywords: Trend, Seroprevalence, HBsAg, Blood donors, Teaching hospital
INTRODUCTION
Hepatitis B infection is one of the world’s commonest viral hepatitis caused by hepatitis B
virus (HBV). Roughly two billion of the world’s population are reported to be affected by
this infection (Ott et al. 2012). World Health Organization (WHO) estimated the number
of global HBV chronic carriers to be 325 million people, of which approximately 60 million
of the people are located in the African region (WHO 2017). HBV can be transmitted from
infected persons to unprotected persons through various modes including mother-child
(during pregnancy, childbirth and breastfeeding), unprotected sexual intercourse, sharing
needles especially by intravenous drug users and blood transfusion (Brooks et al. 2007).
Prevalence of HBV infection across the globe based on geographical areas ranges from
high (≥ 8%), examples: Africa and Asia, intermediate (2%–7.9%), examples: Southern and
Eastern Europe to low (≤ 2%), examples: North America and Australia (Te and Jensen
2010). In sub‑Saharan Africa, infection of HBV has been hyperendemic and is recognised
as the main cause of chronic liver disease such as hepatocellular carcinoma (Ndububa
et al. 2005; Ola and Odaibo 2007). About 12.5% of patients transfused with blood in subSaharan Africa are feared to have encountered post-transfusion hepatitis irrespective of
the safety measures imbibed during the pre-and transfusion processes (Nambei, RawagoMandjiza and Gbangbangai 2016; Ankouane et al. 2016).
The chronic nature of this virus makes it a disease of public importance. This should
draw meaningful attention from any government that cares for the health of its populace
especially as it is established that the chronicity makes the virus live in the host’s liver for life
(Jia and Zhuang 2007). This state of chronicity makes it possible for the individual to spread
the virus to other innocent lives as well as the likelihood of coming down with diseases of
the liver such as cancer and cirrhosis (Ndububa et al. 2005; Ola and Odaibo 2007). The
dreadful fact about this infection is that the carriers do not usually have symptoms of the
disease and therefore do not know they have the virus but can transmit it to other people
(Nelson et al. 2000). Blood screening is, therefore, a mandatory test for transfusion safety
as it gives an opportunity to detect seroprevalence markers (hepatitis B surface antigen
[HBsAG]) for HBV prevalence in individuals (Afsar et al. 2010).
Previous results from some geographical areas in Nigeria found high rates of
HBsAg seroprevalence among different groups including blood donors. Examples of such
rates among blood donors included the following: 23.4% in Ilorin, 20% in Benue state and
14.3% in Jos, respectively, found by Bada et al. (1996), Alao et al. (2009) and Uneke et al.
(2014).
Since hepatitis B infection is highly transmittable, especially among blood donors,
it is of great importance to enforce strict adherence to screening of blood donors for any
type of infectious diseases especially HBsAg, human immunodeficiency virus (HIV) and
the likes in order to avert transfusion of infectious blood to innocent blood recipients. This
study aims to evaluate trend and seroprevalence of HBsAg among blood donors in Olabisi
Onabanjo University Teaching Hospital (OOUTH), Sagamu, Ogun State, Nigeria over a
five-year period. The study intends to add information that could strengthen established
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database to improve awareness and prevention of HBV infection. It would also be useful
to health policy makers in strategising cost-effective interventions to reduce the spread of
HBV among the populace. As per our knowledge, this is the first major assessment of this
nature in this teaching hospital.
METHODS
Study Area
This was a five-year retrospective study carried out among blood donors at the blood
bank unit of OOUTH, Sagamu, Ogun State, Nigeria. Sagamu is a major city of Ogun state,
Southwestern Nigeria with an estimated 3,751,410 inhabitants according to 2016 population
census and functions as the headquarters of Sagamu local government area. The only
government teaching hospital, i.e. OOUTH is located in Sagamu town to cater majorly for
the inhabitants of the state and patients from neighbouring states such as Lagos, Oyo and
beyond who also patronise this hospital.
Study Population
The study was made up of 7,102 individuals, which comprised voluntary donors and those
called upon to make blood donations to needing patients though the two categories were
not separated in the yearly records reviewed. Records of those who donated blood to the
blood bank from January 2012 to December 2016 (both years inclusive) were assessed for
information such as age, gender, number of donors per year and HBsAg status. Our sample
comprised donors aged 20 years old and above. According to the operating procedures
followed in this institution, all intending blood donors undergo compulsory screening for
diseases such HIV, HBV, hepatitis C virus (HCV) and a host of others. The test for the
detection of HBsAg among the blood donors employed the one step immunochromatographic
kits (Enzyme-linked immunosorbent assay kits, Abbott Laboratories, Chicago, IL, USA)
based on the manufacturer’s instructions.
Exclusion Criteria
Non-blood donors, age less than 20 years old and pediatric groups were excluded from this
study.
DATA ANALYSIS
Data were checked before being entered into Microsoft Excel for sorting. Further
analysis was performed using Statistical Package for Social Sciences (SPSS) software
version 20 (Chicago, Illinois) for descriptive and comparative analyses. P-value ≤ 0.05 was
considered statistically significant. Prevalence of HBV was determined by the proportion of
HBsAg seroprevalence among the blood donors. Results are expressed as frequency and
percentage.
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Permission to assess the blood donation files was granted by OOUTH ethics committee
before the commencement of the study (OOUTH Ethics Committee only grants permission
for existing data to be assessed but not an approval).
RESULTS
The period evaluated indicated that a total number of 7,102 individuals donated blood at the
blood bank unit of OOUTH. Above three quarters of this number, 6,547 (92.2%) were males
while 555 (7.8%) were females, indicating that males were significantly higher than females
with ratio of approximately 12:1 (P ≤ 0.05). Males were also higher across board (from years
2012–2016). Age group 30–39 years old had the highest presentation 3,052 (43.0%), while
age group ≥ 50 years old had the least presentation 458 (6.4%) as shown in Table 1. The
pooled (yearly prevalence from 2012–2016) seroprevalence of HBsAg among the blood
donors was 486 (6.8%). Yearly, HBsAg positivity decreased steadily with the highest rate,
28 (10.4%) in year 2012 and least, 69 (4.8%) in year 2016 as displayed in Table 2. Females
had the highest HBsAg seroprevalence across board with the highest rate of 10 (19.6%) in
year 2012 and pooled prevalence of 73 (13.2%) while males’ highest rate of 18 (8.2%) was
also in year 2012 and pooled prevalence of 413 (6.3%). The following age groups had the
highest and lowest rates of pooled HBsAg seroprevalence, respectively: age group ≥ 50
years old, 39 (8.5%) and age group 20–29 years old, 128 (5.8%) as indicated in Table 3.
Table 1: Gender and age of blood donors at the blood bank unit of OOUTH (2012–2016).
Variable

2012

2013

2014

2015

2016

Pooled

N (%)

N (%)

N (%)

N (%)

N (%)

total (%)

219 (81.1)

1736 (93.6)

2142 (92.9)

1117 (91.2)

1333 (92.1)

6547 (92.2)

51 (18.9)

118 (6.4)

163 (7.1)

108 (8.8)

115 (7.9)

555 (7.8)

270 (100)

1854 (100)

2305 (100)

1225 (100)

1448 (100)

7102 (100)

20–29

102 (37.8)

444 (23.9)

643 (27.9)

380 (31.0)

648 (44.8)

2217 (31.2)

30–39

149 (55.2)

803 (43.3)

1006 (43.6)

415 (33.9)

679 (46.9)

3052 (43.0)

40–49

18 (6.7)

403 (21.7)

533 (23.1)

306 (25.0)

115 (7.9)

1375 (19.4)

≥ 50

1 (0.4)

204 (11.0)

123 (5.3)

124 (10.1)

6 (0.4)

458 (6.4)

270 (100)

1854 (100)

2305 (100)

1225 (100)

1448 (100)

7102 (100)

Gender
Male
Female
Total
Age (years
old)

Total
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Table 2: Yearly and pooled seropositivity of HBsAG among blood donors at OOUTH.
HBsAG

2012

2013

2014

2015

2016

Pooled

Positive

28 (10.4)

143 (7.7)

168 (7.3)

78 (6.4)

69 (4.8)

486 (6.8)

Negative

242 (89.6)

1711 (92.3)

2137 (92.7)

1147 (93.6)

1379 (95.2)

6616 (93.2)

Total

270 (100)

1854 (100)

2305 (100)

1225 (100)

1448 (100)

7102 (100)

Table 3: Gender and age stratification of yearly seroprevalence of HBsAG among blood
donors at OOUTH.
Variable

2012

2013

2014

2015

2016

Pooled

Positive
n/N (%)

Positive
n/N (%)

Positive
n/N (%)

Positive
n/N (%)

Positive
n/N (%)

Positive
n/N (%)

18 (8.2)

131 (7.5)

140 (6.5)

61 (5.5)

63 (4.7)

413 (6.3)

10 (19.6)

12 (10.2)

28 (17.2)

17 (15.7)

6 (5.2)

73 (13.2)

20–29

5 (4.9)

29 (6.5)

50 (7.8)

20 (5.3)

24 (3.7)

128 (5.8)

30–39

21(14.1)

62 (7.7)

62 (6.2)

36 (8.7)

33 (4.9)

214 (7.0)

40–49

2 (11.1)

34 (8.4)

40 (7.5)

17 (5.6)

12 (10.4)

105 (7.6)

≥ 50

0 (0.0)

18 (8.8)

16 (13.0)

5 (4.0)

0 (0.0)

39 (8.5)

Total

28 (100)

143(100)

168(100)

78 (100)

69 (100)

486 (6.8)

Gender
Male
Female
Age (years old)

Notes: N = Number assessed in each group; n = number positive in each group assessed

DISCUSSION
Blood serves as the body’s transport system in addition to being the defense against
infections. People need blood at one time or the other to replenish their blood deficiencies
due to disease states or accidents and the safety of such blood is of paramount importance
especially to the receiver. This study found HBsAg seroprevalence of 6.8% in this location,
indicating HBV intermediate endemicity status (Te and Jensen 2010). This value compares
with earlier results in Nigeria (Umolu, Okoror and Orhue 2005; Ikerionwu 2018) and in other
countries (Osei, Yao and Agboli 2017; Negash et al. 2019). Our prevalence of 6.8% is lower
than Nigerian’s national HBsAg prevalence rates of 14.0% and 12.2%, respectively, found
by previous studies (Musa et al. 2015; Olayinka et al. 2016), also lower than results from
some locations in Nigeria (Alao et al. 2009; Uneke et al. 2014), outside Nigeria (Elfaki,
Eldour and Elsheikh 2008; Walana, Hokey and Ahiaba 2014) but higher than the following
(Muktar, Suleiman and Jones 2005; Singh, Bhat and Shastry 2009; Treitinger et al. 2004)
also found among blood donors.
In this present study, the highest blood donation gender was male (Okonko
et al. 2010; Mba et al. 2018). This could be understood from our cultural point of view where
women are regarded as the weaker sex and therefore may not be encouraged to donate
blood. Secondly, many women in this part of the world might not be willing or confident
enough to donate blood, as most may believe that their monthly menstrual flow takes a toll
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Winifred Aitalegbe Ojieabu et al.

92

on them (Erhabor, Adias and Mainasara 2013; Shaz et al. 2009). The highest age group
donating blood in this study was the lower age group (20–39 years old), indicating the most
active group in the age distribution. This finding is similar to previous ones (Okonko et al.
2010; Mba et al. 2018), who also found lower age groups’ involvement in blood donation
activity to be higher than older age groups.
There was gender impact of HBV prevalence in this study as female blood donors
had higher pooled prevalence as well as stratified prevalence rates across board than their
male counterparts. This finding compares with Osei, Yao and Agboli (2017), and Bwogi, Braka
and Makumbi (2009) but inconsistent with these earlier studies (Uneke et al. 2014; Singh,
Bhat and Shastry 2009). It should be noted that an earlier research (Okonko et al. 2010)
conducted in this same state’s capital city reported the same higher HBsAg seroprevalence
among females than males. This high HBsAg seroprevalence found among the females
should be given the attention it deserves because it is an indication that many women in
and around this study location may transit to reservoirs status of HBV without symptoms.
This could lead to continuous transmission of the virus to many innocent individuals through
horizontal and vertical modes especially among women who do not attend standard hospitals
for their antenatal care. In addition, such women are at risk for liver cancer and cirrhosis.
This high HBsAg seroprevalence may also be suggestive of the fact that these women are
engaged in sexual promiscuity without weighing the consequences. The Centre for Disease
Control’s (2002) finding showed that most women infected with HBV are through sexual
contact with positive partners. Based on our finding, we recommend mass vaccination of
the populace which could be targeted against eradication of this disease. Immunisation
could be provided by the government free of charge for the population at risk while others
could be highly subsidised by the same. We also recommend community-based education
through each community head in order to sensitise individuals of the nature of infection and
prevention of the virus.
There was also age effects on HBV prevalence rates as the prevalence increased
with increased age. Age of 30 to ≥ 50 years old in this study encountered the highest HBsAg
prevalence while age 20–29 years old had the least prevalence. This was also found in
earlier studies (Rodenas, Bacasen and Que 2006; Lopez-Balderas et al. 2015) but the
following studies (Walana, Hokey and Ahiaba 2014; Ezegbudo et al. 2014) found higher
HBV prevalence in lower age groups than higher age groups. This may be traced to the
issue of chronic nature of the virus although further research studies could be directed to
this area. We found a decreasing trend in HBsAg prevalence over the five years reviewed
as our yearly prevalence of HBsAg decreased steadily across board from 2012 down to
2016, a finding comparable to that in an earlier work (Osei, Yao and Agboli 2017) but
different from that of Mba et al. (2018), whose trend increased steadily before a decrease.
This decreasing rate in our study could be due to the awareness created among the blood
donors during counseling/health talk sessions, which the staff members of the blood bank
department hold with the donors preceding the bleeding session.
Although HBV infection is a vaccine-preventable disease, Nigeria’s HBV status
has remained on the high side despite the fact that HBV vaccine has been added to the
National Programme on Immunization and Partner since 2004 (National Programme on
Immunization and Partner 2002). Unlike in Nigeria, vaccination against HBV infection
including safety health practices in developed nations of the world such as America, Europe
and Australia have been found to reduce the prevalence of chronic HBV infection in those
regions (Ott et al. 2012).
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CONCLUSION
This study found this location to be HBV intermediate endemic. There were age, gender
and yearly related trends of the infection, which could be leveraged upon in finding effective
solutions out of the disease. The information gathered from this study is useful in addressing
the prevention of HBV infection and thereby could help in reducing the high endemicity status
of Nigeria. We subscribe to an earlier study (Ezegbudo et al. 2014) which recommended
that all government hospitals/health centres should have HBV clinics for enlightenment
(community education) in addition to being infectious screening centres. Although we found
a yearly decrease in seroprevalence of HBsAg across board, we however recognise the
fact that HBV carriers are able to transmit the virus to others when there are no adequate
screening procedures. We, therefore, advocate mass vaccination by the government
against HBV infection.
In addition, there should be provision of adequate and sensitive blood investigational
equipment at every certified blood bank location across Nigeria to ensure effective screening
of blood donors prior to bleeding. This will highly limit and prevent transfusion of unsafe
blood to needing patients. This comes in the light of a previous finding (Adeyemi, Omolade
and Raheem-Ademola 2013) of some less sensitive blood test kits employed in blood
investigation in this country.
LIMITATION OF THE STUDY
The first limitation in this study is that the study was conducted in one tertiary hospital, which
is not enough to be extrapolated to the country’s endemicity status. Secondly, the sample
size was small which could not have captured the extent of the infection in the country.
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