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ABSTRACT

Background and Objective: Healthy body weight is an important indicator towards
prevention of diseases. In the north western part of Nigeria, there is dearth of data on the
prevalence of HBV infection among female adolescents. This study was therefore, carried
out to determine the effect of body mass index on the sero-positivity of hepatitis B surface
antigen amongst boarding school female adolescent students from a north western
geopolitical zone.
Methods: Hepatitis B surface antigen was tested in 192 apparently healthy female
adolescent students in boarding secondary schools across the metropolitan area of Kano
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State, Nigeria by parallel diagnostic methods using a Micropoint and EGENS rapid
diagnostic test kits (Lot: HBsAg 1301; 1125 USA).
Result: The HBsAg sero-positivity of 41.70% was recorded for the 12-14 and 15-17 years
and 16.70% for 18-20 year age groups respectively. Sero-positivity does not significantly
(p=0.05) increase with age of the participants. The study revealed that HBV sero-positivity
is higher (58.33%) among the underweight (BMI: <18.5) female students, followed by
33.33% in their normal (BMI: 18.5-24.9) and 8.33% in overweight (BMI: 25-30)
counterparts. However, no association (r = 0.00) was found between low BMI and HBsAg
infection.
Conclusion: This study indicated no association between the incidence of HBsAg
infection and the low BMI (underweight) among female adolescents. We recommend a
fervent need from government and Non-governmental organisation for mass
enlightenment campaign, screening and immunization focusing mainly adolescents to
arrest this public health problem.

Keywords: Hepatitis B surface antigen; body mass index; adolescents; sero-positivity; Kano-
Nigeria.

1. INTRODUCTION

Hepatitis B virus (HBV) is a serious and common infectious disease of the liver [1]. HBV is
the major cause of chronic hepatitis, cirrhosis, and hepato-cellular carcinoma [2]. HBV
infection presents a global health problem [3], with 2 billion people infected worldwide and
more than 400 million chronic carriers [2]. Globally, it causes about 1.2 million deaths per
year due to various complications including chronic hepatitis, cirrhosis, and liver cancer [4,5].
HBV is present in the blood, saliva, semen, vaginal secretions, menstrual blood, and, to a
lesser extent, perspiration, breast milk, tears, and urine of infected individuals [6,7,8,9]. The
virus is resistant to breakdown making it survive for sometime outside human body; hence, it
is transmitted through contact with infected body fluids [8]. HBV infection in Nigeria has
remained a public health issue [10], a hyper-endemic area for hepatitis B virus infection, with
an estimated 12% of the total population being chronic carriers [11].

BMI is a ratio of a person’s weight to height. BMI is commonly used to classify weight as
“healthy” or “unhealthy” [12]. Many scientific research studies suggest that weight loss
reduces chronic diseases [13]. The adverse impact of obesity on the liver contributes to the
development of hepatic steatosis, non-alcoholic fatty liver disease (NAFLD) and non-
alcoholic steato-hepatitis [14]. Obesity also reportedly correlates with increased risk of
cirrhosis-related death or hospitalization [15], as well as the development of hepato-cellular
carcinoma (HCC) [16]. The impact of overweight and obesity on chronic hepatitis B (CHB) is
unclear [17]. The relationship between body mass index (BMI) and liver histology in hepatitis
B positive has not been well studied [17]. There is little documentation of HBV infection from
Nigeria especially amongst school children [18]. Likewise little is known about the
prevalence of the disease in the northern-western part of the country. Therefore this study,
for the first time, aimed to investigate the association between HBV infection and BMI
categorization among secondary school adolescents in the study area.
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2. MATERIALS AND METHODS

2.1 Study Population

A descriptive cross-sectional study was conducted among female students attending
boarding secondary schools within Kano metropolis. Kano State occupies part of northern
Nigeria. The global location of the State is between latitude 11º 30º north of the equator and
longitude 08º 30º east of the Greenwich Meridian [19]. The objectives of the study were
presented to the State Health and Secondary School Management Boards and each school
principal in order to obtain their authorizations. A total of one hundred and ninety two
students were randomly recruited from the three female boarding schools across the
metropolis for participation into the study following their written informed consent.

2.2 BMI and Laboratory Analysis

Height was measured (with the student standing on bare feet) using a non-elastic measuring
tape fastened to a vertical rod, to the nearest 0.5 cm. Weight was measured (with the
student on bare feet and with light clothing) using an electronic weighing balance, to the
nearest 0.1 kg. From the heights and weights got, Body Mass Index (BMI) was calculated
using the formula BMI = Weight (kg)/[Height (m2)] [20,21].

Five (5mls) blood samples were collected by venipuncture using either the antecubital vein
or the dorsal vein and dispensed into Ethylene Di-amine Tetra-acetic acid (EDTA)
anticoagulant bottles [22] and plasma separated by centrifugation (using a centrifuge
machine) at 3000 revolutions per minutes (rpm) for 5 minutes . Parallel tests were carried
out on each of the samples to determine the status. For the detection of HBsAg,
chromatographic immunoassay based Micropoint® test strip for qualitative detection of
HBsAg in plasma/serum/whole blood (relative sensitivity and specificity of > 99% and 97.0%
respectively with accuracy of 98.5%) and a rapid test kit – One Step Strip EGENS®, USA
were used; the tests and result interpretations were done according to the tests kits,
manufacturer’s specifications. Discordant results were regarded as negative.

2.3 Statistical Analysis

Descriptive analyses of BMI, age and HBV sero-positivity as well as their associations were
obtained with Statistical Package for Social Sciences (SPSS) version 15.0 and Instat3
Statistical software for windows.

3. RESULTS

One hundred and ninety two female adolescent students participated in the study; age
ranged from 12-20 years (15.90±1.70). Table 1 shows the results for overall HBV sero-
positivity among the study population. HBsAg infection was detected in 24 (12.54%)
subjects. Prevalence rate was higher in age group 12 to 14 years which was 42 (41.67%)
and 15 to 17 years which was 124 (41.67%) respectively as shown in Table 2. HBV sero-
positivity does not appear to increase with age of the participants (Table 2) except for the
higher age group (18-20 years). The study also revealed that HBV sero-positivity is higher
(58.33%) among the underweight (BMI: <18.5) female students, followed by 33.33% in their
normal (BMI: 18.5-24.9) and 8.33% in overweight (BMI: 25-30) counterparts (Table 3).
However, no association (r = 0.00) was found between low BMI and HBsAg infection.
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Table 1. Overall HBV positivity among students

Overall HBV positivity Number Percentage (%)
Reactive 24 12.50
Non-Reactive
Total

168
192

87.50
100

Table 2. Age and HBV positivity among students

Age range Frequency (%) HBV positivity (%)
12-14 42 (21.90) 41.67a

15-17 124 (64.60) 41.67b

18-20 26 (13.50)
192 (100)

16.67c

100
Values are presented as percentages, values on the same column of different superscripts are

considered not significant.

Table 3. BMI according to HBV positivity among students

BMI Range Frequency (%) HBV Positivity (%)
<18.5 (underweight) 82 (42.70) 58.33
18.5-24.9 (normal) 98 (51.00) 33.33
25-30 (overweight) 10 (5.20) 8.33
30-40 (obesity) 2 (1.00) -
Total 192 100

4. DISCUSSION

This study shows that adolescents do contact HBV as reported earlier [23]. Findings from
this study showed the HBV sero-prevalence of 41.67% in 12-14 and 15-17 years study
population; which may give an indication of trend of the infection amongst the mean age
group. Hence, Kano metropolis is endemic to HBV infection. Also, Nigeria is holoendemic
area to HBV with carrier rate of 15 to 37% [34]. This prevalence also corroborates previous
studies from other geopolitical zones of Nigeria [2,11,24]. Study participants within the 15-17
year age group had highest frequency (64.60%) in our study. This clearly presents the
secondary school age period for most of the female students privileged to acquire western
education in the study area, and agrees with the previous findings [23,24,25] who also
reported higher prevalence amongst similar age groups. In addition, it has been reported
[26] that, in countries of low hepatitis B virus (HBV) endemicity, infection occurs mainly in
adolescents and young adults (15-34 years old). Our study also documented that sero-
positivity does not significantly increase with age of the participants. This indifference
between age and HBV tally with earlier reports [2,25,27]. However, some studies conducted
in Nigeria corroborated the increasing prevalence with age [18,28,37].

The overall HBV sero-positivity of 12.50% recorded in this study is higher than the 4.1%,
6.8%, 11.50% and 12.4% respectively, reported in children and adolescents from Abakaliki,
a south eastern; Kaduna State, a north-central; Ekiti-State, a south-western and Niger Delta
regions of Nigeria [11,24,25,35]. However, the overall sero-positivity is lower than 47.20%
and 20% reported among primary school pupils in Borno State, a north eastern part of
Nigeria [18] and among blood donors from Benue, a north central part of Nigeria [29]. The
probable reason for the higher sero-positivity may be that the study area; boarding
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secondary schools are places where students develop the habit of sharing sharp objects,
like toothbrushes, combs and other utensils among themselves; hence, every likely hood
contracting the disease. It has been reported that unsafe use of sharp instruments and
sexual contact are important routes of HBV transmission [36]. In our study, HBV sero-
positivity is higher (58.33%) among the underweight (BMI: <18.5) study participants;
indicating the spate of malnutrition in the study area. Malnutrition results in immuno-
compromised state of the body which favors proliferation of infectious agents. This may also
indicates lack of concrete programs (i.e. awareness on nutritional guidelines, routine
immunizations and public hygiene issues) to combat HBV infection within the study area.
BMI was divided into four categories according to the WHO cut-off points with corresponding
interpretations (<18.5 kg/m2, underweight; 18.5 to 24.9 kg/m2, normal weight; 25.0 to 29.9
kg/m2, overweight; >30.0 kg/m2, obese respectively) [30]. It has been reported earlier that
high prevalence observed in underweight female subjects of the study area, underwent a
progressive decrease with an increase in age [31]. However, the high sero-positivity
amongst the underweight subjects, as observed in this study, clearly exclude low BMI as a
sole risk factor for contracting HBV but did not contradict the association of higher BMI with
increased risk of HBV infection or other forms of liver diseases as reported earlier [17,32,33].

5. CONCLUSION AND RECOMMENDATIONS

This study indicated no association between the incidence of HBsAg positivity and the low
BMI (underweight) among female adolescents. We recommend a fervent need from
government and Non-governmental organisations for mass enlightenment campaign,
screening and immunization focusing mainly adolescents to arrest this public health
problem.
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