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Introduction

Hepatitis B is one of the most common infectious diseases 
in the world and a major public health problem. It has been 
estimated that 350 million people worldwide are chronic 

1 hepatitis B virus (HBV) carriers.  The  prevalence of 
chronic HBV infection shows wide regional variation; 
ranging from high rates of greater than 8%, found in, 
Africa, Asia and the Western Pacific to intermediate rates 
of 2-7% in Southern and Eastern Europe to low rates of 
less than 2%, in Western Europe, North America and 

1, 2 Australia. The predominant routes of transmission vary 
according to the endemicity of the HBV infection. In areas 
of high endemicity, perinatal transmission is the main 
route of transmission, whereas in areas of low endemicity, 
sexual contact amongst high-risk adults is predominant.

Hepatitis epidemiology in Africa and Asia has shown that 
China ranks one of the high endemicity regions with little 

3success in the contol .  There is little documentation from 
Nigeria especially amongst school children; most 
countries in Africa have high HBV endemicity, with the 
exception of Tunisia and Morocco, which have 
intermediate endemicity and Zambia has borderline 

 4, 5, 6intermediate/high endemicity

The consequences of infection are enormous; between 

one-quarter and one-third of people infected chronically 
with HBV are expected to develop progressive liver 
disease and annually, it causes one million deaths  
globally . Therapeutic intervention is the only option for 
those with established chronic HBV-associated liver 
disease. Lamivudine, a nucleoside analogue, is the first 
effective, and well-tolerated, oral treatment for chronic 
hepatitis B. However, mass vaccination programs have 
begun to control the spread of HBV infection.

This study was carried out to ascertain the prevalence of 
hepatitis B infection amongst the primary school pupils in 
the Hawal valley and to make recommendations to 
government on appropriate intervention.

Methodology

The study area

The study was conducted in Hawal valley where the 
agrarian population is stable.  The study population was 
drawn from two communities, Ghung and Buma, located 
in the Hawal valley.  The river Hawal forms part of the 
upper Benue river system, which lies in the southern 
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Abstract

Background  and objective:  Hepatitis B virus infection is a major public health problem 
worldwide and in Africa. In the northeastern part of Nigeria. Information on the prevalence of HBV 
infection in rural communities is scarce. This study was carried out to determine the sero-prevalence of 
hepatitis B surface antigen amongst primary school pupils in a rural setting in northeastern Nigeria.

Methods: Hepatitis B surface antigen was tested for in 150 apparently healthy children in two primary 
schools in two rural communities situated in the Hawal valley area in Borno State, North East zone of 
Nigeria using an Enzyme Linked Immunosorbent Assay technique.

Results: The overall sero-positivity of Hepatitis B surface antigen (HBsAg) in the pupils was 44.7% 
(95% C.I: 36.6  53.0). The prevalence of HBsAg was found to increase with age, rising from 40.6% in 
children aged 10-11 years to 75% in children aged above 13 years. The sero-prevalence is (47.2%, (95% 
C.I: 37.5  57.1) among males while among the females it was slightly lower 38.1 % (95 C.I: 23.6  54.4%).  
The differences in the HbsAg sero-prevalence by age, sex and location were not statistically significant.

Conclusion: The high prevalence of HBsAg in the two primary school children provides evidence for 

an urgent mass immunization for children on entry to the schools.



3 Sudan savannah grassland in northeastern Nigeria. The 
primary schools, one each in Ghung and Burma, have an 
annual school enrolment rate of 234 and 256, respectively.

Methods 

The study design was a descriptive cross-sectional 
survey. The study population consisted of primary school 
pupils drawn from the two primary schools in Ghung and 
Buma communities.

Population and sample size determination

The annual school enrolment for all the arms of the pupils 
in the two communities was 490. The number of pupils 
sampled was guided by the upper limit required to give  
95% level of confidence at an expected prevalence of 
17.7% considering that this area is endemic for hepatitis B 

4virus infection   using the precise prevalence given by the 
formula (reference ); Sample Size = n/(1-(n/population 
size), where n=z*z(P(1-P))/(D*D); n=number of pupils 
required in the survey, Z= normal standard deviate(1.96 for 
an á of 0.05), P=proportion of individuals in the area with 
HBsAg  (i.e. 17.7%), and D=is the precision of the estimate 

5or acceptable error(set at 0.05) . The sample size 
calculated was 142 and was rounded up to 150. 

A multistage sampling technique was adopted. In the first 
stage, two primary schools in the area were selected 
(Ghung and Buma) and in each school a list of the pupils by 
age was extracted from the class registers. A die was 
tossed and every fifth pupil was then selected from the 
register and the interview and venepuncture carried out. 
There were more pupils in the lower age groups compared 
to those in the higher age group. The relevant data was 
collected by the authors, the venepuncture and data 
analysis too.

Data collection and serology

Data collection was primarily an interview schedule, where 
the selected pupils were interviewed concerning history of 
blood transfusion and jaundice in the preceding month 
before venepuncture was carried out.

After obtaining informed consent of parents and head 
teacher of the children, venous blood were collected in 
screw-capped glass containers in the field and brought to 
the Immunology Department of the University of Maiduguri 
Teaching Hospital. The blood was centrifuged at 2, 500 

orpm for 10mins, and serum aspirated and stored at 20 C in 
a mechanical freezer until tested. Serologic testing of 
HBsAg, an important marker of hepatitis B virus infectivity 
was by use of a commercial recombinant antigen-based 
enzyme immunoassay (Wellcozyme HBsAg EIA Kits, 
Murex Diagnostics, Dartford, England) according to 

4methods described earlier . 

Data analysis

The data obtained were entered into EpiInfo6.04 
5database.   All statistical analysis was performed using 

GraphPad in Stat for windows release 5 (GraphPad 

GraphPad in Stat for windows release 5 (GraphPad 
Software, San Diego, California USA). Simple frequency 
tables were used for data presentation and associations 

2between categorical variables assessed using X  test with 
level of signifance set at  p-value less than or equal to 0.05.

Results

One hundred and fifty school pupils made up of 73 (48.7 %) 
from Buma and 77 (51.3 %) from Ghung primary schools 
respectively, were studied (Table1). The study population 
was made up of 108 (72% and 42 (28 %) females, giving 
male: female ratio of 3: 1. The overall sero-prevalence of 
HBsAg among the pupils was 44.7 (95% C.I: 36.6  53.0) 
(Table 3). The distribution of HBsAg by age and sex in the 
two schools is shown in Table 2. A higher proportion of 
males (47.3, 95% C.I: 37.5  57.1) were found to be sero-
positive compared to females (38.1, 95% C.I: 23.6  54.4) 
However, the difference was not statistically significant (p 

2(X ) = 0.4084).

Hepatitis B virus antigenaemia in both schools were 
similarly high, 46% (95% C.I: 34.8  58.6) in Burma and 
42.9% (95% C.I: 31.6  54.6) with no significant differences 

2observed in the two schools p[X ] = 0.7691. (Tables 2 & 3).

Discussion
 
This study showed that the girl - child is not favoured in the 
access to primary education in this area. In addition, the 
age and class increase with the drop out rate (Table 1). 

This sero-prevalence survey in rural northeastern Nigeria 
showed an overall high prevalence of 44.7 per cent 
amongst primary school pupils. The prevalence increases 
with increasing age of the pupils. The antigenaemia is also 
higher amongst the male (47.2 percent) than female (38.1 
percent). This is expected as being male is known to 

8 increase the risk of serum hepatitis infection. 

Nigeria and Bangladesh have scarce information on 
hepatitis B infections that will support an effective 
intervention program; however, there is emerging 
evidence of increasing prevalence with age of the hepatitis 
B surface antigen. The prevalence of hepatitis B amongst 
primary school children aged 10-14 years was 5.9 percent 

2, 9, 10, and overall less than 15 years was 14.9 percent.  
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Table 1: Demographic profile of primary school pupils in 
Hawal Valley

 
 
 
Variable Buma  

N= 73 (48.7%) 
 

Ghung  
N= 77 (51.3%) 

Total 
N=150 

Age group (years) 
10-11    (N=101) 
12-13    (N=45) 
13+       (N=4) 
 Mean age (SD) 
95%  C.I.      

 
53 
20 
  0 
10.91 (0.82) 
10.7  11.1 

 
48 
25 
  4 
11.2 (1.12) 
11  11.5  

 
101 
45 
4 
 

Gender  
Male  
Female  

 
58 
15 

 
50 
27 

 
108 
042 

 



Table 2. Distribution of HBsAg by Age and Gender amongst Primary School Pupils  

   in the Hawal valley 
 
 
Category 

            Age group (years) 
10  11               12  13               13+       

Buma 

   No. Male 
   No. HBsAg positive 
   95% C.I 
   No. Female 
   No. HBsAg positive 
   95% C.I for seropositivitiy 
   Total  
 
Ghung 
   No. Male 
   No. HBsAg 
   95% C.I 
   No. Female 
   95% C.I  HBsAg seropositivitiy 
      

 

 

   42                    16                          0 
   18 (42.9)+                 11 (69)                0 
27.7  59            41.3  89           0 
   11                      4                          0 
     4 (36.4)           1 (25)               0 
10.9 69.2 %        0.6  80.6%    0  
 
   
   31                          15                    4 
   12 (38.7)                 7 ( 46.7)         3 (75) 
   21.8  57.8            21.3  73.4     19.4  99.4 
   17                          10                     0  
     7 (41.2)                 4 (40)              0  
   18.4  67.1%            12.2  73.8% 0                              

Total 

   No. tested 
   No. HBsAg positive  
95% C.I for sero-positivity 
 
+ Figures in parenthesis are percentages  

 
   101                        45                       4  
     41 (40.6)              23 (51.1)            3 (75)  
    30.9  50.8%           35.8  66.3%  19.4  99.4% 

 

Taiwan has also greatly reduced HBV infection rate 
through its vaccination programme taking into account the 
mode of transmission of HBV, the healthcare infrastructure 
to deliver vaccination. In addition, the socio-economic and 
political factors in the individual country must be 

11 determined.  Greece is in intermediate endemicity for 
hepatitis B and low endemicity for hepatitis C with a 
downward trend during the last years. This study also 
showed that male sex was an important risk factor in the 

8  Rural areas as in previous studies conducted in Greece.
The overall prevalence in rural Mexico was 6.6% for 
antibody to hepatitis B core antigen and the prevalence 

12 gradually increased with age up to the age of 40 years. 

Similar studies in Italy provided the template for routine 
EPI implementation introducing hepatitis B in a cost 
effective manner and the global assessment of hepatitis B 

13immunization has shown the reduction of the infection . In 

Table 3: Hepatitis B surface Antigenaemia by selected variables in school pupils in the     
  Hawal valley  
        No. With    p -value       
Variable   No. Tested  HBsAg  (%)   [x

2
 test]  

Sex           
Male    108   51   (47.2)    
Female     42   16   (38.1)   0.4084  

Age group *          
< 12    101   41   (40.6)     
12  13     45   23   (51.1)     
13+        4     3   (75.0)   0.3215  
School           
Buma                73   34   (46.6)     
Ghung     77   33   (42.9)   0.7691   

* Chi square for linear trend  
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Lucknow, India the universal immunization reduced the 
HBV carrier rate by 71 percent, and increased the number 
of years and quality-adjusted-life-year (QALY) lived by a 

14birth-cohort by 0.173 years and 0.213 years respectively.  
15 Migliani et al (2000) in Madagascar showed the 

association between vertical and horizontal transmissions 
for the childhood as being high with an estimated 
prevalence rate for HBs antigen infection of 10 to 35 
percent among children under less than 5-year-old. The 
results suggest that universal vaccination of infants in the 
first year of life and adolescents at 12 years of age has a 
greater efficacy on reducing the endemicity in the general 
population in comparison with selective vaccination. In this 
study, the prevalence of HBsAg was highest in the 13+ 
year old group (¾, 75 per cent), 12-13 year old (23/45, 51 
per cent) and 10-11 year old (41/101, 40.6 per cent).  
Some studies conducted in Nigeria and Bangladesh 
corroborated the increasing prevalence with age and 

2, showed the overall prevalence to be less than 32 percent. 
10.

Hepatitis B surface antigen was found in these apparently 
healthy rural Nigerian children in the two primary schools 
of the areas Ghung and Buma along the Hawal River, 
northeastern Nigeria. 

11 Ayoola et al (2003) in their study between 1995 and 1998 
showed a decline in the prevalence of hepatitis B 
particularly amongst children. This was associated to the 
effect of inclusion of Hep B vaccine in the routine schedule 
of immunization. Also in the report on the global overview 
of hepatitis B infant and adolescent immunization 

16programmes, Vryheid and colleagues  in 2000 reported 
that adopting universal immunization strategies have 
greatly reduced incidence and prevalence, and are cost-
effective for many countries, although some have 

16difficulties in affording the vaccines . Therefore, including 
hepatitis B vaccine into routine EPI and making it a pre 
requisite for admission into primary school may not only 
reduce the incidence of Hepatitis B antigen carrier rate and 
chronic hepatitis B virus infection but will also increase the 
utilization of health services including immunization in 
northeastern Nigeria. There is dire need to introduce 
hepatitis B vaccine particularly to the at-risk (5-14 year old) 
age group.
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