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Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections in Nigeria have remained a public health 
challenge. They are major cause of mortality, especially in developing countries. Health care workers 
(HCWs) are at high risk of having viral hepatitis infections.  This study was designed to determine the 
seroprevalence of HBV and HCV among HCWs at National Institute for Pharmaceutical Research and 
Development, Abuja, Nigeria. Two hundred and five staff members and staff on training in the 
employment of the institute as at 31st may, 2018 were given health talk, counselled, referred to the 
Virology unit laboratory. Data were collected by administering a structured and self-administered pre-
test questionnaire to every member of staff that consented to participate in the study. Blood samples 
were collected and screened for Hepatitis B surface antigen (HBsAg) and anti-HCV antibodies using 
rapid ELISA kits. Data was analyzed using SPSS version 20.0. Among the 205 HCWs screened for HBV 
and HCV antibodies, 122 (59.5%) were males while 83 (40.5%) were females. A total of 197 clients were 
hepatitis infection negative, whereas, 7 (3.5%) were HBV positive and 1 (0.5%) were positive for HCV. 
No co-infection was observed from the study. Therefore, health talks/education should be encouraged 
in our health facilities.  
 
Keywords: Hepatitis B Virus, Hepatitis C Virus, Health Care Workers, Administrative staff, Public Health 
Challenge, ELISA kits. 
 
 
INTRODUCTION 
 
Healthcare workers (HCWs) are exposed to a lot of 
hazardous blood-borne pathogens such as hepatitis 
B virus (HBV) and hepatitis C virus (HCV) in their 
occupational work environment. HBV and HCV are 
common causes of occupational diseases 
transmitted from patients to HCWs and vice versa 
and also to HCWs’ families. These viruses still remain 

global public health challenges that needs greater 
efforts for prevention, care, control and 
managements, thereby causing great consequences 
in terms of occupational and psychological diseases 
(Askarian et al., 2011). Liver inflammation are known 
to be cause by hepatotrophic viruses and it is also 
proven that only hepatitis B, hepatitis C, and hepatitis  
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D viruses cause chronic infection (Karoney and Siika, 
2013).  

HBV can easily be transmitted from one infected 
individual to another by blood contact or blood 
products, by unprotected sexual intercourse, from 
mother to child, or by sharing of eating utensils and 
other barbershop and beauty salon equipment due to 
its high level of contagiousness. The main modes of 
transmission include prenatal infection, skin and 
mucous membrane infections caused by infected 
blood/blood products or body fluid, sexual contact, 
and injection drug abuse (Durro and Qyra, 2011). In 
addition, tattooing, ear piercing, acupuncture, 
dialysis, needle prick and even use of a syringe or 
sharp objects can be the source of this virus infection 
(Mesfin et al., 2014).  

There is high burden of HBV infection in the 
developing countries like Nigeria and other sub 
Saharan Africa. World Health Organization (WHO) 
have estimated that the prevalence of HBV infection 
in Africa is on average of more than 10%. However, 
a study conducted in Addis Ababa, Ethiopia, showed 
that the mean prevalence of HBsAg was 6.1% 
(Anagaw et al., 2012) and in Nigeria in increasing 
ranged from 3.9 to 50.7% (Adoga et al., 2010).   

It is also estimated that 200 million individuals 
(about 3.3% of the world population) are having 
hepatitis C infection worldwide (WHO, 2012). The 
prevalence of HCV varies from region to region, with 
highest prevalence of (15 – 20%) found in Egypt and 
lowest prevalence of (0.01 – 0.1%) in the United 
Kingdom (Mesfin et al., 2014). It is estimated that 
about 27% of cirrhotic patients and 25% of patients 
with hepatocellular carcinoma are caused by HCV 
(Perz et al., 2006). Worldwide, about two billion 
people are said to be exposed to viral hepatitis 
(Udeze et al., 2009) and it is also estimated that 325 
million people are said to be carriers of HBV and HCV 
worldwide in 2015 with 257 million and 71 million 
having chronic HBV and HCV infections respectively 
(WHO, 2017).   

Effective and safe vaccine against this virus (HBV) 
has been developed and made available for over 20 
years and its effective in preventing infection, and 
other serious challenges of viral hepatitis, including 
liver cirrhosis and cancer, when given before or after 
exposure (Mesfin et al., 2014) but up to date HCV has 
no vaccine (WHO, 2012). In 2012, a pentavalent 
vaccine comprising HBV, tetanus, pertussis, 
Haemophilus influenza type B and diphtheria was 
introduced (GAVI, 2015).  

It was estimated by the Centers for Disease Control  

 
 
 
 
(CDC) that 3.9 million persons (1.8%) are infected 
with HCV, and 2.7 million of these infections will 
become chronic (Askarian et al., 2011). In Nigeria, 
different type of prevalence rate of HCV infection has 
been reported in different populations, 5.8% 
prevalence was found among blood donors in 
Southern Nigeria (Booth, 1998), while states such as 
Lagos, Osun and Plateau States have recorded anti-
HCV antibody prevalence rates of 8.4% (Ayolabi et 
al., 2006), 9.2% (Ogunro et al., 2007) and 5.7% 
(Inyama et al., 2005) among blood donors, pregnant 
women and HIV patients respectively.  

There have been several differences in the 
reported estimates of HBV and HCV infections in 
terms of incidence, prevalence, and absolute 
numbers worldwide (Basnayake and Easterbrook, 
2016). Sub-Saharan Africa is said to have an 
approximated prevalence of 6.1% with wide 
variations between and within countries (WHO, 
2017). For instance, the observed prevalence of HBV 
and HCV infections in Nigeria defers from one 
location to another, the population studied, and the 
nature of study design. Systematic meta-analysis of 
observed prevalence’s across the country, Musa and 
other researchers (2015) documented a pooled 
prevalence of 13.6% for HBV (Musa et al., 2015).  

To the best of our knowledge, there is scarcity or 
little work that has been done in the area of 
establishing the prevalence of HBV and HCV 
infection in different sub-populations especially 
HCWs work place at various health facilities in Abuja, 
Nigeria. Therefore, it is of paramount important that 
studies on this group of HCWs be carried out, so that 
the status and prevalence rate of the infection among 
this sub-population can be achieved, thereby 
informing appropriate health policy makers in the 
country for effective interventions such as 
vaccination and awareness creation for standard 
precautions to prevent transmission be ascertained. 
Hence, this study was designed to determine the 
sero-prevalence of antibodies to HBV and HCV 
among HCWs at National Institute for 
Pharmaceutical Research and Development 
(NIPRD) in Abuja, Nigeria.  
 
 
MATERIALS AND METHODS 
 
Study Area and design 
 
This study was designed as an institutional based 
cross-sectional, it was conducted from 13th February,  



 
 
 
 
2018 to 9th April, 2018 among HCWs at the National 
Institute for Pharmaceutical Research and 
Development (NIPRD), Abuja, Nigeria. Abuja is the 
developing Federal Capital City of Nigeria lying 
between latitude 8.25oN and 9.20oE of the equator 
and longitude 6.45oN and 7.39oE of Greenwich 
Meridian. It is located at the centre of the country with 
a landmass of approximately 7,315 km², of which the 
actual city occupies 275.3 km2. It is situated within the 
Savannah region with moderate climatic conditions. 
The territory is located just north of the confluence of 
the River Niger and Benue River (Henry, 2008). The 
institute hospital is a referral centre and serving a 
large population in the heart of Abuja and its 
environs. NIPRD has about 277 employees in the 
different profession and cadre (physicians, 
pharmacist, Staff on training, nurses, 
administrators/work, and laboratory personnel/ 
technologist). 
   
Study populations 
 
The study recruited 205 HCWs aged 10 years and 
above. The study was announced in the institution as 
part of the activities for the 2016/2017 world hepatitis 
day. Participation in the study was voluntary and over 
74% of the employees was sampled.  The Sample 
size was estimated using the Kish Leslie sample size 
formula for a cross-sectional study (Kish, 1995). 
Based on an HBV seroprevalence of 7.9% from a 
previous study in Nigeria (Ibrahim and Pondei, 2014), 
a sample size of 103 was calculated to achieve a 5% 
margin of error in estimating the HBV prevalence at 
a 95% confidence level in the study population. Using 
a design effect of 2 the estimated total sample size 
became 205 to ensure adequacy of the sample size 
to screen for both HBV and HCV infections, 
supposing HBV is more prevalent and that a minimal 
level of co-infection exists among the study 
population. However, 205 HCWs eventually 
participated in the study. 
 
Ethical Consideration  
 
Ethical approval for the study was secured from the 
Institutional Review Board (IRB) of National Institute 
for Pharmaceutical Research and Development 
(NIPRD), Abuja in accordance with the code of ethics 
for biomedical research involving human subjects. 
The patients were recruited after they were 
sufficiently counseled on the objectives, risk and 
importance  of  the  study.  Written   consents   were  
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obtained and all relevant confidentiality was kept 
throughout and after the study period. Only the 
principal investigator held the results of blood 
samples tested. The participants were informed of 
their HBV and HCV test results as desired and the 
test results were delivered to individuals in a sealed 
form. The participant’s found reactive or positive 
were further counseled and linked to care at the 
institute research clinic (NIPRD). 
   
Research Questionnaire 
 
A well-structured self-administered questionnaire 
was designed to achieve the desire objective of the 
study and was used to collect information about the 
socio-demographic characteristics of participants. 
The questionnaire before the study was pretested on 
15 HCWs in our health facility with the necessary 
modification and corrections made after the pre-test. 
Trainees (Intern pharmacist and students on 
industrial training) on attachment in the institute were 
included into the study while non-employees 
(securities and cleaners) were excluded. 
 
Samples Collection 
 
Three milliliters (3mLs) of venous blood was 
collected from each participant into well-labeled 
sample EDTA bottles for serological analysis for HBV 
and HCV. The blood samples were collected by 
trained phlebotomists and processed by trained and 
experienced laboratory/technology staff. The blood 
samples were centrifuged at 4,000 revolutions per 
minutes (rpm) for 10minutes and the recovered 
plasma was aliquot into the well-labeled cryovials, 
and kept into -400C freeze until ready for the 
screening. 
 
Serological Screening 
 
Serological diagnosis was done using Rapid 
diagnostic tests (RDTs), for HBV infection the SD 
BIOLINE (Standard Diagnostic (SD) Inc., Korea) one 
step HBV test kit was used for detection of HBV 
infection and HCV antibodies was done using the SD 
BIOLINE HCV test kit. This is an 
immunochromatographic rapid test for the qualitative 
detection of antibodies specific to HCV in blood with 
a sensitivity of 100% and specificity of 99.4% 
according to manufacturer’s instructions found on the 
standard operation procedure insert. The 
seropositive    samples    of   HBsAg   and   anti-HCV  
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detected by RDTs screening were further confirmed 
by Western blot (Trinity Biotech, Bray, Ireland) 
according to manufacturer’s specifications. 
 
Data analysis  
 
The data obtained from the study was analyzed using 
statistical package for social sciences (SPSS) 
(version 20.0) descriptive statistics were obtained 
and presented in Tables. Values obtained were 
considered statistically significant at p ≤ 0.05. 
 
 
RESULTS  
 
Out of the two hundred and five (205) HCWs that 
participated in the study, fully filled the study 
questionnaire and blood sample collected, 122 
(59.5%) were males while 83 (40.5) are females, 128 
(62.4%) were married and 65 (31.7%) are not 
married. The average age of study participants was 
35.0 years (age range was 10 - >60years). The other 
baseline socio-demographic characteristics are 
presented in Table 1.  

The seropositivity of HBsAg and anti-HCV among 
the study HCWs participants was 7 (3.5%) and 1 
(0.5%) respectively. There was no HCWs 
participants that were reactive or positive for both 
HBsAg and anti-HCV co-infection. All HCWs 
participant’s samples screened for HBsAg and anti-
HCV that were reactive or positive remains reactive 
or positive on confirmatory using Western blot. The 
results showed that HBsAg reactivity or positivity was 
higher 4 (2.0%) among Administrative staff followed 
by trainee staff 2 (1.0%) and 1 (0.5%) was among 
laboratory/technology staff. The 1 (0.5%) HCWs 
participants found reactive or positive for HCV was 
among the administrative/work staff. There is no 
statistically significant difference (p = 0.153) between 
HBV and HCV association in this study as shown in 
Table 2. The seroprevalence of HBV and HCV was 
higher among females HCWs participants than males 
HCWs participants, but these variations were not 
statistically significant (p ≤ 0.05). The age 
distribution, HBsAg and HCV sero-positivity of the 
studied HCWs participants in NIPRD, Abuja is as 
shown in Table 3. 
 
 
DISCUSSION 
 
Serological screening of silent killers like hepatitis B  

 
 
 
 
virus (HBV) and hepatitis C virus (HCV) infections 
would help in resolving challenges faced by these 
diseases among asymptomatic persons. According 
to the World Health Organization (WHO) the 
proportion of health care workers (HCWs) differs 
greatly from one location to another (0.2 – 2.5%) as 
does the mean number of occupational work injuries 
per HCWs; for instance, 0.2 – 4.7 % sharp injuries 
per worker per year (EPINET, 1999). Although, the 
annual proportion of HCWs that are exposed to HBV 
every year is estimated to be 5.9 %, which is 
corresponding to approximately 66,000 HBV 
infections among HCWs globally. 

Work place exposure caused by HBV infection is a 
well-proven hazard for HCWs (Singhal et al., 2011).  
In the developing countries like Nigeria, about 40% - 
65% of HBV infections in HCWs may have happened 
due to per-cutaneous work place exposure (Ayoola 
and Adelaja, 1986). Meanwhile, in developed 
countries were exposure rate is less than 10% which 
might be due to high rates of immunization and 
availability of post- exposure prophylaxis (PEP). But 
in this present study where this research was carried 
out (Abuja, Nigeria) reverse is the case in which 
HCWs are left on their own to resolve their 
occupational work place challenges like accident and 
exposures. Although, most of the challenges caused 
by HBV infections are primarily related to the extent 
of contact with contaminated or infected blood and 
blood products, body fluid in the work place and also 
to the hepatitis B-e antigen (HBeAg) status of the 
source individual (Singhal et al., 2011).  

The overall prevalence of HBV infection in this 
present study among HCWs was 3.5% at the study 
location (Abuja) indicating intermediate endemicity (2 
- 7%) of the threat according to the World Health 
Organization (WHO) classification of the prevalence 
of HBV infection (European Centre for Disease 
Prevention and Control) (WHO, 2012; Zampino et al., 
2015), despite high (60%) prevalence observed of 
having ever been exposed to blood/blood products or 
body fluid by means of splashing into the eyes and/or 
mouth or needle stick injury or sharps.  

It is surprising to find that the prevalence of HBV 
among HCWs observed in this study was lower than 
that observed in general population. We predict that 
this may be affiliated to certain factors such as high 
level knowledge about modes of transmission and 
prevention and control of HBV among this group of 
occupational exposure workers (HCWs), several 
training on infection control and access to preventive 
measures    (Vaccination)    they    had   learnt   and  
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Table 1: Socio-demographic characteristic of health care 
workers in NIPRD, Abuja.  
 

Variable Number 
(n = 205) 

Percentage 
(%) 

Sex 
       Male 
       Female                                 

 
122 
83 

 
59.5 
40.5 

Age brackets 
        10-19 
        20-29 
        30-39 
        40-49 
        50-59  
        >60                                                  

 
15 
68 
35 
62 
19 
3 

 
7.3 

33.1 
17.1 
30.2 
9.3 
1.5 

Marital status 
        Married 
        Unmarried (single) 
        Divorced 
        Widowed 

 
128 
65 
8 
4 

 
62.4 
31.7 
3.9 
2.0 

Education 
         Primary 
         Secondary 
        Tertiary 

 
3 
9 

193 

 
1.5 
4.4 

94.1 

Residence 
         Urban 
         Rural 
Blood transfusion 
         Yes                                                

 
67 
138 

 
13 

 
32.7 
67.3 

 
6.3 

          No 
Needle stick injury 
           Yes                                              
           No 
*HBsAg test  
          Yes 
          No 
**HCV test 
          Yes 
           No 
Tribal marks 
          Yes 
           No 

192 
 
3 

202 
 

37 
168 

 
21 
184 

 
9 

196 

93.7 
 

1.5 
98.5 

 
18.0 
89.8 

 
10.2 
89.8 

 
4.4 

95.6 
 

* HBsAg: Hepatitis B surface antigen screening. 
**HCV: Hepatitis C Virus screening. 

 
 
 
received. Although, it is proven that prevention of any 
disease is directly proportional to knowledge, attitude 
and practice and therefore negligence during the 
handling of infected blood and blood products, 

sharps and body fluid is lower with good and effective 
knowledge as may be the case in this study. It is, 
however, possible that prevalence rates of HBV may 
differ  across  societies  or  communities  in   Nigeria  
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Table 2: HBsAg and HCV sero-positive distribution by profession/Department among health care workers 
in NIPRD, Abuja. 
 

Profession/Department Total 
No. 

HCWs 

No. positive 
(HBsAg) 

No. positive 
(HCV) 

Percentage 
positive 
(HBsAg) 

Percentage 
positive 
(HCV) 

Physicians 4 0 0 0 0 

Pharmacy 3 0 0 0 0 

Laboratory/Technology 32 1 0 0.5 0 

Nursing 5 0 0 0 0 

Administrative/work 92 4 1 2.0 0.5 

*Training staff 69 2 0 1 0 
 

*Training staff: industrial attachment and intern pharmacy students on training with the institute. 
 
 
 
because of occupational exposure risks differences. 
Standard precautions and positive attitude towards 
standard precautions may have contributed to the 
lower value obtained from this study.  

The 3.5% prevalence of HBV infection observed in 
this study was similar to the prevalence of 4.4% 
observed among HCWs in Khartoum, Sudan 
(Abdalwhab and Nafi, 2014), and the prevalence of 
2.9% observed among HCWs of a tertiary hospital in 
Rwanda (Kateera et al., 2015) and the 4.2% 
prevalence observed among medicine and health 
science students of Wollo University, Northeast 
Ethiopia (Demsiss et al., 2018), but was closely 
related to prevalence of 5.5% observed in the study 
carried out by Martins and colleagues (Martin et al., 
1982). Nevertheless, the observed prevalence 
(3.5%) was lower than the prevalence of 6.7%, 7.3%, 
8.7%, 8.1% and 7.0% observed among HCWs of a 
specialist hospital in Ondo State, Nigeria, Bule Hora 
Woreda, Southern Ethiopia, Najran region, South 
western Saudi Arabia, tertiary hospital in Uganda and 
tertiary hospital in Tanzania respectively (Ziraba et 
al., 2010; Geberemicheal et al., 2013; Alqabtani et 
al., 2014; Muller et al., 2015; Olorunfemi et al., 2017). 
Although, at the other hand, the prevalence 3.5% 
was found to be higher than the 1.0% and 0.4% 
prevalence observed among HCWs of a tertiary care 
hospital in India (Pazhaniaandi et al., 2009; Singhal 
et al., 2011). These differences could be as a result 
in their regional characteristic, level of knowledge of 
HBV and standard precautions and attitude and 
practice of standard precautions and occupational 
work place exposure.   

Considering various categories of HCWs from this 
study, it was also observed that a higher prevalence 

of HBV was among the administrative staff 2% (4 of 
92), followed by the training staff 1% (2 of 69) and 
least prevalence was found among the 
laboratory/technology staff 0.5% (1 of 32) while no 
prevalence was found among Physician, Pharmacy 
and Nursing staff 0% (0 of 12). This may be linked to 
non-exposure of this group to contaminated or 
infected blood and blood products or accidental 
needle stick injury. Although it was reported, that the 
most usual way or factor for those are from regular 
contact with patients’ blood (Gibas et al., 1992). In 
another study carried out in Lagos, Nigeria among 
surgeons, it was observed that the prevalence of 
HBV among this group of HCWs was 25.7% (Bello, 
2000). However, this was in contrast to 17.8% HBV 
prevalence observed among hospital workers in 
Senegal which does not agrees with the findings 
obtained in this present study (WHO, 2014). The 
finding was also lower than a similar study carried out 
among HCWs in Uganda in which prevalence of 9.0% 
was obtained for HBV recent infection (Braka et al., 
2006). These variations among the different group of 
HCWs may be due to the different levels of exposure 
to a hazardous work environment where they usually 
perform the work. 

This present study interestingly revealed a low 
burden of HCV infection which was previously 
observed among HCWs in the country. The 
prevalence of HCV prevalence in this study was 
0.5%, this was comparable to the 0%, 1.3% and 0.7% 
prevalence observed among HCWs of the Najran 
region, South western Saudi Arabia, tertiary hospital 
in Rwanda and medicine and health science students 
of Wollo University, Northeast Ethiopia respectively 
(Alqabtani et al., 2014; Kateera et al., 2015; Demsiss  
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Table 3: Age distribution of HBsAg and HCV sero-positivity and sero-negativity (n=205). 
 

Age group Total No. of 
HCWs 

No. of 
Positive 
HBsAg 

No. of 
Negative 
HBsAg 

No. of 
Positive 

HCV 

No. of 
Negative 

HCV 

Total 
Positivity 

HBsAg/HCV 

10 – 19 15 2 13 0 15 2 

20 – 29 68 2 66 0 68 2 

30 – 39 35 0 35 1 34 1 

40 – 49 65 3 62 0 65 3 

50 – 59 19 0 19 0 19 0 

>60 3 0 3 0 3 0 

Total 205 7 198 1 204 8 
 

p values were 0.00 showing that there was no statistical significant difference in HBsAg and HCV infections 
in this study. 

 
 
 
et al., 2018). This could be as a result of students and 
HCWs having a comparable level of knowledge and 
practice of standard precautions and, hence, they 
might have comparable infection due to similar work 
place exposure. The finding from this study was not 
comparable to 8.1% reported among HCWs in a 
specialist hospital in Ondo State, Nigeria (Olorunfemi 
et al., 2017). This may be attributed to variation in 
geographic location, despite wide range covering 
reports by researchers, that the country (Nigeria) is 
having high burden of viral hepatitis (Adoga et al., 
2010). 

The sero-positivity of HCV (0.5%) among this group 
of HCWs was lower than that of HBV (3.5%), 
therefore, HBV might be more common than 
imagined but for the possible enough information on 
HBV in Nigeria and sub–Sahara Africa. This finding 
was contrary to other studies from some part of the 
country (Oje et al., 2012) and the African continent 
(Iles et al., 2013; Guimarães - Nebenzahl et al., 
2013). This variation may be due to the type of 
population studied, socioeconomic status, 
geographic location, regional difference in risk factors 
and cultural practices which predate employment as 
HCWs that are independent of occupational work 
status. It is reported and documented that marked 
variations affects sero-epidemiological studies of 
different populations (Esan et al., 2014). 

The distribution of HBV and HCV markers 
according to HCWs groups was also studied. 
Laboratory/Technologist, administrative/work and 
training staff were the work places found to have HBV 
related infections. Also, administrative/work staff 

work place was found to have low prevalence of HCV 
infected HCWs. This finding is not in agreement with 
of Ziraba and co-researchers (2010), who concluded 
in their study that laboratory technician are more 
likely to be more exposed to HBV, but in this present 
study, the prevalence of exposure was markedly low 
(0.5%) among laboratory/technologist staff. There 
was no co-infection prevalence of the two viruses 
observed at administrative/work staff work place. 
 
  
CONCLUSION  
 
This study has determined the prevalence of HBV 
and HCV infections among health care workers and 
found intermediate endemicity of HBV infection and 
non-negligible prevalence of HCV at NIPRD, Abuja, 
Nigeria which is relatively low compared to what was 
observed from other parts of the country. Concerted 
efforts should be adapted to strengthened routine 
immunization, effective health education on standard 
precautions, and periodic screening for HBV and 
HCV in the country with the aim of preventing 
transmission of HBV and HCV infections, providing 
regular treatment to those already infected. 
 
 
ACKNOWLEDGEMENT 
 
The authors wish to thank the Director General/Chief 
Executive Officer (DG/CEO), Dr. Peter Obi Adigwe 
and management of National Institute for 
Pharmaceutical      Research      and     Development  



380. Int. J. Health, Safety and Environ. 
 
 
 
(NIPRD) Abuja for financial and administrative 
support. We also acknowledge the members of the 
Institutional Review Board of National Institute for 
Pharmaceutical Research and Development Abuja 
for granting us the ethical approval for the study. 
Finally, the study participants are highly appreciated 
for their valuable time and support. 
 
  
CONFLICT OF INTEREST 
 
The authors declared no conflict of interest. 
 
 
REFERENCES 
 
Abdalwhab M and Nafi M (2014). Sero-frequency of 

Hepatitis B Infection among Health Care Workers 
in Khartoum. American Journal of Research 
Communication; 2:12. 

Adoga MP, Gyar SD, Pechulano S, Bashayi OD, 
Emiasegen SE, Zungwe T, Iperepolu OH, Agupugo 
C and Gwale SM (2010). Hepatitis B virus infection 
in apparently healthy urban Nigerians: data from 
pre-vaccination tests. J. Infect. in Dev. Ctries: 4 (6): 
397 - 400. 

Alqahtani JM, Abu-Eshy SA, Mahfouz AA, El-Mekki 
AA and Asaad AM (2014). Sero-prevalence of 
hepatitis B and C virus infections among health 
students and health care workers in the Najran 
region, southwestern Saudi Arabia: The need for 
national guidelines for health students. BMC Public 
Health; 14(1):577,2014.  

Anagaw JB, Shiferaw Y and Belyhun Y (2012). Sero-
prevalence of Hepatitis B and C Viruses among 
Medical Waste Handlers at Gondar Town Health 
Institutions, Northwest Ethiopia. BMC Research 
Notes; 5(55). 

APIC (2005). Text of Infection Control and 
Epidemiology, The Association for Professionals in 
Infection Control and Epidemiology, New York, NY, 
USA, 2nd edition, 2005. 

Askarian M, Yadollahi M, Kouchak F, Danaei M, 
Vakili V and Momeni M (2011). Precautions for 
health care workers to avoid hepatitis b and c virus 
infection. International Journal of Occupational 
Medicine and Environmental Health; 2(4):191–198. 

Ayolabi CI, Taiwo MA, Omilabu SA, Abebisi AO and 
Fatoba OM (2006). Sero-prevalence of Hepatitis C 
Virus among Blood Donors in Lagos Nigeria. Afr. J. 
Biotechnol., 5(20): 1944-1946. 

Ayoola EA and Adelaja AB (1986). Sub determinants 

 
 
 
 

and Incidence of hepatitis B e antigen in carriers of 
hepatitis B surface antigen, Nig. Med. Pract., 
22:133- 136.  

Basnayake SK and Easterbrook PJ (2016). Wide  
variation in estimates of global prevalence and 
burden of chronic hepatitis B and C infection cited 
in published literature. Journal of Viral Hepatitis: 
23(7): 545–559.  

Bello AC (2000). Prevalence of Hepatitis B Virus 
Markers in Surgeons in Lagos, Nigeria East Afr. 
Med. J., 77 (5): 283-285. 

Booth JC (1998). Chronic hepatitis C: the virus, its 
discovery and natural history of the disease. J. Viral 
Hepatitis; 5: 213-222.   

Braka F, Nanyunja M, Makumbi I, Mbabazi W, 
Kasasa S and Lewis RF (2006). Hepatitis B 
infection among health workers in Uganda:  
evidence of the need for health worker protection, 
Vaccine; 24: 47 - 48. 

Chouhan S (2008). Hepatitis B prophylaxis practice 
among medical students: An overview. Hepatitis B 
Annual; 5(1):102. 

Demsiss W, Seid A, Fiseha T and Chemin I (2018). 
Hepatitis B and C: Sero-prevalence, knowledge, 
practice and associated factors among medicine 
and health science students in Northeast Ethiopia. 
PLoSONE; 13(5): p.e0196539. 

Durro V and Qyra S (2011). Trends in prevalence of 
hepatitis B virus infection among Albanian blood 
donors, 1999-2009. Virology Journal; 8(1): 91-100.   

EPINET, (1999). Needle stick prevention devices. 
Health Devices; 28:381 – 407. 

Esan AJ, Omisakin CT, Ojo-Bola T, Owoseni MF 
Fasakin KA and Ogunleye AA (2014). Sero-
Prevalence of Hepatitis B and Hepatitis C Virus Co-
Infection among Pregnant Women in Nigeria. 
American Journal of Biomedical Research; 2 (1): 
11-15.   

European Centre for Disease Prevention and Control 
(2012). Hepatitis Band C surveillance in Europe, 
ECDC, Stockholm. 

GAVI (2015). Nigeria Launches Pentavalent Vaccine. 
Available at: 
http://www.gavi.org/Library/News/GAVI-
features/2012/Nigerialaunches-pentavalent-
vaccine/. Accessed June 24, 2015. 

Geberemicheal A, Gelaw A, Moges F and Dagnaw M 
(2013). Sero-prevalence of hepatitis B virus 
infections among health care workers at the Bulle 
Hora Woreda Governmental Health Institutions, 
Southern Oromia, Ethiopia. Journal of 
Environmental and Occupational Science; 2(1):9. 



 
 
 
 
Gibas A, Blewett DR, Schonfeld DA and Dienstag JL 

(1992). Prevalence and incidence of viral hepatitis 
in health workers in the pre-hepatitis B vaccination 
era, Am. J. Epid; 136: 603 – 610. 

Guimarães-Nebenzahl H, Lopes A, Castro R and 
Pereira F (2013). Prevalence of human 
immunodeficiency virus, hepatitis C virus, hepatitis 
B virus and syphilis among individuals attending 
anonymous testing for HIV in Luanda, Angola. 
South Afr. Med. J., 103:186 – 188.  

Henry (2008) The Free Online Encyclopaedia. 5th 
Edition, New York. 

Ibrahim IA and Pondei K (2014). Hepatitis B and C 
Infection: should gynaecological patients be 
routinely screened? Int. J. Med. Biomed. Res., 
2014; 3(1):45-51.  

Iles JC, Abby Harrison GL, Lyons S, Djoko CF, 
Tamoufe U and Lebreton M (2013). Hepatitis C 
virus infections in the Democratic Republic of 
Congo exhibit a cohort effect. Infect. Genet. Evol., 
19:386 – 394.  

Inyama PU, Uneke CJ, Anyanwu GI, Njoku OM, 
Idoko JH and Idoko JA (2005). Prevalence of 
Antibodies to Hepatitis C virus among Nigerian 
Patients with HIV Infection. Online J. Health and 
Allied Sci; 2: 2. www.ojhas.org/issue14/2005-2-
2.htm. Retrieved 2009 April, 12.  

Karoney MJ and Siika AM (2013). Hepatitis C virus 
(HCV) infection in Africa: a review. The Pan African 
Medical Journal; 14(2): 44-54.  

Kateera F, Walker TD and Mutesa L (2015). Hepatitis 
B and C sero-prevalence among health care 
workers in a tertiary hospital in Rwanda. 
Transactions of the Royal Society of Tropical 
Medicine and Hygiene; 109(3):203–208. 

Kish L (1965). Survey sampling. New York: John 
Wiley & Sons; 1965.  

Martin DB, Jannausch M and Skenedzel LP (1982). 
The prevalence of hepatitis B in employees of 
small, rural hospitals, implications for vaccine 
administration. Infectious Control; 7: 64 – 66. 

Merrill RM and Hunter BD (2011). Sero-prevalence of 
markers for hepatitis B viral infection. International 
Journal of Infectious Diseases, 15(2): e78-121. 

Mesfin YM, Kibret KT and Schildgen O (2014). 
Assessment of Knowledge and Practice towards 
Hepatitis B among Medical and Health Science 
Students in Haramaya University, Ethiopia. 
PLoSONE; 8(11): p.e79642.  

Mueller A, Stoetter L and Kalluvya S (2015). 
Prevalence of hepatitis B virus infection among 
health care workers in a tertiary hospital in  

Ya’aba et al. 381 
 
 
 
Tanzania. BMC Infectious Diseases; 15(1): 386. 

Musa BM, Bussell S, Borodo MM, Samaila AA and 
Femi OL (2015). Prevalence of hepatitis B virus 
infection in Nigeria, 2000-2013: a systematic 
review and meta-analysis. Nigerian Journal of 
Clinical Practice; 18(2): 163–172. 

Nabulsi MM, Araj GE, Farah AE and Khalil AM 
(1997). Hepatitis C virus in pregnant Lebanese 
women. J. Obstetrics and Gynecol., 17: 548. 

National Programme on Immunization and Partners 
(2002). Five Years National Strategic Plan 

 2003–2007. Abuja, Nigeria: National Programme on 
Immunization, pp.19–20. 

Ogunro PS, Adekanle DA, Fadero FF, 
Ogungbamigbe TO and Oninla SO (2007). 
Prevalence of Anti-Hepatitis C Virus Antibodies in 
Pregnant Women and their Offspring in a Tertiary 
Hospital in Southwestern Nigeria. J. Infection in 
Developing Countries; 1(3): 333-336.  

Oje OJ, Sule WF, and Famurewa D (2012). Dual 
positivity of hepatitis B surface antigen and anti-
hepatitis C virus antibody and associated factors 
among apparently healthy patients of Ekiti State, 
Nigeria. Viral Immunol., 25:448–55.  

Olorunfemi A, Ogundele A, Olorunsola B, Bakare I, 
Adedokun A, Tolulope O, Funmito F and Sunday O 
(2017).  Sero-prevalence and Knowledge of 
Hepatitis B and C Among Health Care Workers in 
a Specialist Hospital in Nigeria. European Journal 
of Preventive Medicine. Special Issue: Health Care 
Workers and Globally Emerging Infectious 
Diseases; 5(1-1):7-12. doi: 
10.11648/j.ejpm.s.2017050101. 

Pazhaniaandi T, Subhashraj KS and K Chakravarthy 
K (2009).  “Hepatitis B infection: Awareness among 
medical, dental interns in India. Annals of Tropical 
Medicine and Public Health; 2(2): 33–36. 

Perz JF, Armstrong GL, Farrington LA, Hutin YJ and 
Bell BP. (2006). The contributions of hepatitis B 
virus and hepatitis C virus infections to cirrhosis 
and primary liver cancer worldwide. J Hepatol; 
45:529–38.  

Sibley A, Han KH, Abourached A, Lesmana LA, 
Makara M, Jafri W and Schmelzer JD (2015). The 
present and future disease burden of hepatitis C 
virus infections with today’s treatment paradigm - 
Volume 3. Journal of Viral Hepatitis; 22(1): 21–41. 

Singhal V, Bora D and Singh S (2011). Prevalence of 
Hepatitis B Virus infection in Health care Workers 
of a Tertiary care centre in India and their 
vaccination status. Journal of Vaccines and 
Vaccination; 2(2). 



382. Int. J. Health, Safety and Environ. 
 
 
 
Udeze AO, Okonko IO, Donbraye E, Sule WF, Fadeyi 

A and Uche IN (2009). Seroprevalence of Hepatitis 
C Antibodies Amongst Blood Donors in Ibadan, 
Southwestern, Nigeria, World Applied Sciences 
Journal; 7 (8): 1023-1028. 

Wansbrough-Jones MH, Frimpong E, Cant B, Harris 
k, Evans MR and Teo CG (1998). Prevalence and 
genotype of hepatitis C virus infection in pregnant 
women and blood donors in Ghana. Trans Royal 
Society of Tropical Medicine and Hygiene; 92: 496-
499. 

WHO (2012). Guidance on Prevention of Viral 
Hepatitis B and C among People Who Inject Drugs, 
Switzerland, Geneva.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
WHO (2014). Hepatitis B. Available at: http://www 

who.inf/inf-s/ en/fact204.html. Accessed July 28, 
2013. 

WHO (2017). Global hepatitis report, 2017. 
Zampino R, Boemio A and Sagnellietal C (2015). 

Hepatitis B virus burden in developing countries” 
World Journal of Gastroenterology, 21(42):11941–
11953. 

Ziraba AK, Bwogi J, Namale A, Wainaina CW and 
Mayanja-Kizza H (2010). Sero-prevalence and risk 
factors for hepatitis B virus infection among health 
care workers in a tertiary hospital in Uganda. BMC 
Infectious Diseases; 10(1):191.  

 
 


