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ABSTRACT
Introduction: Healthcare workers (HCWs) are daily exposed to hepatitis B virus (HBV) infections from the blood 
and body fluids of patients and clients they care for. Unfortunately, many of these HCWs are not vaccinated for 
hepatitis B. The aim of this study is to assess the factors influencing knowledge of hepatitis B vaccination amongst 
HCWs in a tertiary health facility located in a rural community in Edo State, Southern Nigeria.
Methods: A descriptive cross-sectional study design was used in this study, and data were collected from health 
workers randomly selected using the multistage sampling technique. 280 HCWs were administered with pre-
tested, semi-structured interviewer-administered questionnaires. Data analysis was done using the Chi-square 
test (and Fisher Exact where appropriate) with the aid of IBM SPSS version 21.0 software, and the level of 
significance – alpha (α) was set at 5% (0.05). 
Results: The mean age of HCWs in this study was 34.90(±9.46) years. Just above half of the HCWs, 146 (52.1%), 
had a good knowledge of hepatitis B (HB) vaccine. Work type (p<0.001) and category of HCWs (p<0.001) were 
significantly associated with the level of knowledge of hepatitis B vaccination by respondents.
Conclusion: There was poor knowledge of hepatitis B vaccination amongst HCWs with work type and category of 
HCW as determinants. Priority should be given to ensure targeted health promotion programmes that will improve 
knowledge, with a view to enhance optimal uptake of hepatitis B vaccine amongst HCWs.
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developing chronic infections.1 At present, vaccination 
against hepatitis B virus (HBV), introduced in 1992, 
is the surest way to avoid occupational acquisition of 
hepatitis B infection and from other settings.2,3 The first 
licensed hepatitis B vaccines were plasma-derived 
and were composed of purified HBsAg. Contemporary 
hepatitis B vaccines are the product of recombinant 
DNA technology.4 Hepatitis B vaccines are typically 
given in a three-dose series at day zero, one month 
later, and six months after. Although HBV infections still 
impose a colossal socio-economic burden in several 
developing countries, some countries have witnessed 
a reduction in its impact due to the universal vaccination 
programmes introduced in the nineties.5

INTRODUCTION

Hepatitis B vaccine is the first anti-cancer vaccine 
with an outstanding record of safety and high (95%) 

effectiveness in preventing children and adults from 
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Currently, the hepatitis B vaccine is one of the most 
widely used vaccines in the world. Since 1982, over 
one billion doses of the hepatitis B vaccine have 
been used worldwide.1 A booster dose is not usually 
recommended for non-high-risk persons who have 
completed the three-dose vaccination schedule.1 Post 
exposure prophylaxis with hepatitis B vaccination has 
proven efficacious in eradicating occupational hepatitis 
B infection in the health care delivery settings, outside 
universal precaution, and prevention of exposure to 
infected blood and body fluids. The hepatitis B vaccine 
has a pre-exposure efficacy of 80–100% and a post-
exposure efficacy of 70–95%, depending on whether 
hepatitis B immune globulin (HBIG) is given with the 
vaccine.6

Hepatitis B vaccination in West African nations like 
Nigeria is lower than in many other countries in various 
regions of sub-Sahara Africa.7 In May 2012, Nigeria 
began the phased replacement of diphtheria, pertussis 
(whooping cough), and tetanus (DPT) vaccine with the 
pentavalent vaccine, which contains more antigens 
(DPT, Haemophilus influenza type B, and hepatitis B).8 
It was reported in 2010 that Edo State, in South-South 
Nigeria, had a low immunization coverage, with only 
13% of children (age 12-23 months) reported to have 
received the recommended course of immunization 
for their age.9 For the most part, as high as 27% of 
children in the state (region) had not received any 
immunization.9

HBV infection is highly endemic in Nigeria based on 
studies undertaken in blood donors, pregnant women, 
and HIV-infected patients. These studies reveal an 
HBsAg carrier rate of between 9% and 39%.10,11 
Consequently, the risk of occupational exposure to 
HBV amongst HCWs in Nigeria remains high.12 Despite 
this high rate of exposure and HBV prevalence, there is 
a low corresponding hepatitis B vaccination coverage 
among healthcare workers in Nigeria and several other 
African countries.12  This study aims to assess the 
work-related factors influencing knowledge of hepatitis 
B vaccination among HCWs in a rural tertiary health 
facility in Edo State, Southern Nigeria. 

METHODS
This study was conducted in a rural teaching hospital 
in Edo State, Southern Nigeria.9 The teaching hospital 
is a 375-bed facility with an ongoing 60-bed expansion 
project and is one of the few public teaching hospitals in 
a rural location South-South, Nigeria.13 The study was 

conducted between February and March 2018 using a 
descriptive cross-sectional study design amongst 280 
consenting Healthcare workers of the health facility. 
The selection of participants for the study was made 
through a multistage sampling technique. The different 
strata of HCWs selected for this study using stratified 
random sampling were doctors, nurses, laboratory 
scientists, scientific officers, pharmacists and pharmacy 
technicians, health, porters, administrative officers, 
confidential secretaries, account and audit staff. There 
were 389 doctors, 624 nurses, 84 laboratory scientists, 
24 scientific officers, 110 health attendants, 119 porters, 
and 295 non-clinical health care personnel (246 
administrative staff and 49 account/audit departments) 
in the hospital. This gave rise to a total population 
of 1684 HCWs in all the selected subgroups in the 
hospital.14 

The proportion of HCWs in a previous study who were 
aware of hepatitis B vaccination (average prevalence, 
P) was 86.8%.15 The proportion of the respondents not 
aware of hepatitis B vaccination among HCWs (1-P) 
was 13.2%. The standard normal deviate, Z 1-α/2 at 95% 
confidence interval is 1.96 at two-tailed. The alpha error 
d is the margin of error allowed for the study, which 
measures the desired precision/degree of accuracy or 
deviation, usually at 5%. 

Computing for the sample size (n) using the formula 
given as

  – – equation (1).16

Where, p = 86.8% = 0.868 and 1-p = 13.2% = 0.132; d 
= 5% = 0.05; and z = 1.96.

By substitution into equation (1),  
 

Assuming a response rate of 80% [non-response rate 
is 30% which is 0.3], the minimum required sample 
size with the non-response factor was determined with 
as sample size 

(SZnr)   – 	 – equation (2)

Where NR = non-response rate.

The minimum required sample size (SZnr) is 
= 251. 

The number of participants was increased to 280 and 
selected through a proportionate allocation. 

The proportion of participants drawn from each stratum 
was obtained from the formula given as = (total number 
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of HCWs in a subgroup * minimum sample size)/total 
number of HCWs in all the subgroups.

Number of participants from each subgroup 

.

After calculating the allocation for each stratum, the 
final participants were identified and recruited through 
a systematic random sampling technique. The list of 
all nurses, porters, and health attendants was obtained 
from the director of nursing services. The list of all 
doctors and laboratory scientists were obtained from 
the director of clinical services, while the non-clinical 
staff list was obtained from the hospital registry. 

The systematic random sampling technique was 
carried out as follows. Sampling fraction obtained 
using the formula, total number of HCWs in the 
selected subgroups divided by the number allocated 
by proportionate sampling for the same subgroup of 
HCWs. Using the sampling fraction, every 6th HCW 
in each subgroup was selected from the sampling 
frame (subgroup total) in the list of the HCWS in the 
given subgroup till the minimum allocated number 
was selected. The first HCW in each subgroup was 
selected by balloting between the first to sixth eligible 
participant on the list. After that, every 6thconsenting 
HCW was picked for the study. The study instrument 
was a pre-tested, semi-structured, interviewer-
administered questionnaire to assess the respondents’ 
sociodemographic and knowledge of hepatitis B 
vaccination.

The knowledge score of the hepatitis B vaccine was 
based on nine (9) questions (table 3). Each correct 
answer was scored one, and incorrect answer(s) 
scored zero (0). The knowledge score was further 
graded and dichotomized into good (a score of at least 
mid-mark, that is, ≥ 50% correct answers) and poor 
(<50% correct answers). The level of significance – 
alpha (α) was set at 5%.  All p-values were two-tailed 
and considered as statistically significant if < 0.05. The 
bivariate data were analysed using the Chi-square 
test with respective odds ratios and 95% confidence 
intervals computed where appropriate.

Ethical approval for this study was obtained from the 
Research and Ethical Committee (HREC) of ISTH, 
Irrua. Written informed consent was obtained from all 
study participants following a thorough explanation 
of the purposes and dealings of the study, and the 
benefits were also explained to them. The researchers-
maintained confidentiality from the inception of the 

study to the end by ensuring that the administered 
questionnaires were anonymous and all other means 
of personal identification were avoided at all times.

RESULTS
The mean age of HCWs in this study was 34.9(±9.46) 
years, and a modal age group was 20-39 years with 
a frequency of 54.3%. More than one-half of the 
respondents were aged between 20 and 39 years. 
No respondent was a teenager, and only two (0.7%) 
respondents were above 60 years.  The different 
occupational groups were 104(37.1%) nurses, 
65(23.2%) doctors, 18(6.4%) health attendants, 14(5%) 
laboratory scientists/technologists, and 49(17.5%) 
accountants and administrators. Additionally, 20 
(7.1%), six (2.1%), and four (1.4%) were porters, 
pharmacists, and scientific officers, respectively. Those 
in the clinically related work were 231(82.5%), while 49 
(17.5%) were non-clinical related HCWs (Table 2).

Most of the respondents gave the correct answers 
regarding the appropriate anatomical site of the 
hepatitis B vaccine injection. Many of the respondents, 
186(66.4%), 182(65.0%), and 170(60.7%), answered 
that post-HB vaccination titre test is necessary, the 
effectiveness of HB vaccine is as high as 95%, and 
HB vaccine can be given at any age, respectively. 
However, the majority could not respond correctly 
the appropriate route of administering the hepatitis B 
vaccine or when the post hepatitis B vaccine antibody 
titre should be checked (Table 3).

About half, 146 (52.1%) healthcare workers had a good 
knowledge of hepatitis B vaccination, while 134 (47.9%) 
HCWs had poor knowledge of hepatitis B vaccination. 
The data shows that clinically related HCWs were four 
times more likely than non-clinically related HCWs to 
have a good knowledge of the hepatitis B vaccination 
process OR (95%CI); p = 4.2 (2.112-8.591); <0.001.

The data presented in table 3 indicate that all the 
porters 20 (100%) and all the pharmacists 6 (100%) 
had poor knowledge, while about three-quarters of 
health attendants 14 (77.8%) and administrative 
officers 37(75.5%) had poor knowledge of the Hepatitis 
B vaccination process. There was a significant 
relationship between the category of HCW and their 
knowledge of Hepatitis B. However, there seems to 
be an inverse relationship between the duration of 
work experience of HCWs and knowledge of Hepatitis 
B vaccination but was not statistically significant 
(p=0.104) (Table 4).
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Table 1: The Total Number of HCWs in each Subgroup and their allocated Proportion of Participants. 
Subgroup of HCWs Total number Minimum Allocated Participants by Proportion
Doctors 389 65
Nurses 624 104
Laboratory Personnel 84 14
Scientific officers 24 4
Pharmacists/pharmacy technicians 39 6
Porters 119 20
Health Attendants 110 18
Non-clinical staff 295 49
Total 1684 280

Table 2: Sociodemographic Characteristics of Respondents (n = 280)
Variable Frequency Percent

Age (years)
20-39 152 54.3
40-59 126 45.0
60-69 2  0.7
Mean ± SD 34.90±9.46years
Sex 
Male 104 37.1
Female 176 62.9
Job Category
Nurses 104 37.1
Medical doctors 65 23.2
Administrators, Auditors, and Account officers 49 17.5
Porters 20 7.1
Health Attendants 18 6.4
Laboratory Scientist/Technologists 14 5.0
Pharmacists 6 2.1
Scientific Officers 4 1.4
Work Type
Clinical Related 231 82.5
Non-clinical Related 49 17.5
Duration of Work Experience(years)
<1 15 5.4
1-5 82 29.3
6-10 103 36.8
11-15 18 6.4
16-35 62 22.1
Mean ± SD 9.64±8.26years

Table 3:	Participants’ Responses to Hepatitis B Vaccine Knowledge Items.

Hepatitis B (HB) Vaccine knowledge related questions
Appropriate 

answer
Frequency 

(n)
Percent 

(%)
The anatomical site for hepatitis B vaccine administration Shoulder 198 70.7
Post-HB vaccination titre test necessary Yes 186 66.4
The effectiveness of the HB vaccine as high as 95% Yes 182 65.0
HB vaccine be given at any age Yes 170 60.7
Post-vaccination anti-HB serum titre necessary for HCWs Yes 148 52.9
A booster dose of the HB vaccine recommended for Health care 
workers

Yes 132 47.1

HB vaccine safe in pregnancy Yes 59 21.1
The preferred route of HB vaccine administration Subcutaneous 53 18.9
Appropriate time for post-HB vaccine antibody titre 1-2 months 18 6.4
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Table 4: Work-related Characteristics of Respondents and Knowledge of Hepatitis B Vaccination

Variable
Hepatitis B Vaccine 
knowledge, n (%)

Good   n=146 Poor  n=134 χ2 p-value OR (95%CI)
Work Type
Clinical Related 134 (58.0) 97 (42.0) 18.201 <0.001* 4.2 (2.112-8.591)
Non-clinical related 12 (24.4) 37 (75.5)
Categories of HCWs
Administrative officers and Accounts 12 (24.5) 37 (75.5) 75.705† <0.001*
Health attendants 4 (22.2) 14 (77.8)
Laboratory scientists/technologists 10 (71.4) 4 (28.6)
Medical doctors 53 (81.5) 12 (18.5)
Nurses 65 (62.5) 39 (37.5)
Pharmacists 0 (0.0) 6 (100.0)
Porters 0 (0.0) 20 (100.0)
Scientific Officer 2 (50.0) 2 (50.0)
Duration of work experience (years)
<1 10 (66.7) 5 (33.3) 7.672 0.104
1-5 50 (61.0) 32 (39.0)
6-10 51 (49.5) 52 (50.5)
11-15 10 (55.6) 8 (44.4)
16-35 25 (40.3) 37 (59.7)

* Statistically significant, †Fisher Exact

DISCUSSION 
Findings of this study provide critical data to assess 
the factors influencing knowledge of HBV vaccination 
amongst the health workforce in Nigeria. Majority of the 
health workers in this study were in the younger age 
group, specifically in the age range of 20 – 39. This age 
group epitomizes the majority of the people in LMICs 
like Nigeria. In a similar study in Uyo Metropolis, South-
South, Nigeria, the predominant respondents were in 
the older age group.17 The mean age of the respondents 
in this study was however higher and similar to the study 
findings in Usmanu Danfodiyo University Teaching 
Hospital (UDUTH) Sokoto in Northwest Nigeria.18 
A relatively young workforce in the health sector 
provides an opportunity for the in-service training of 
these HCWs which would be of immense benefit to the 
health sector as they still have long years in active and 
productive healthcare services deliveries.19 There were 
no teenagers of legally employable ages (18 and 19) 
in this study. This may have further buttressed the fact 
that the staff engagement process in the formal sector 
in Nigeria is not usually frequent and steady, even in 
the essential services sectors like health. This finding 
is similar to findings from similar surveys among HCWs 
in lower levels public health facilities in Edo State.20,21

Regarding the respective questions on which the 
knowledge of the hepatitis B vaccine, more than half 
of the respondents gave appropriate answers for the 
anatomical site of the vaccine administration, necessity 
of post-HB titre testing, the effectiveness, age of 
administration of the vaccine, and the necessity of anti-
HB serum titre for HCWs. On the contrary, most of the 
respondents could not answer appropriately whether 
the vaccine was safe during pregnancy and the route 
of administration. Almost all the respondents were not 
aware of the appropriate timing for conducting post-HB 
antibody titre. However, the knowledge of the hepatitis 
B vaccine was determined to be good based on the 
respondent’s ability to correctly answer at least half of 
the questions (aggregate knowledge score of >50%). 
In a similar study at Old Mutare Hospital (OMH), 
Mutasa District, Zimbabwe, respondents also showed 
poor knowledge of HBV and HCV and other infection 
prevention practices.22 Although the respondents’ 
knowledge of the hepatitis B vaccine was generally 
poor, good scores were recorded for the anatomical 
site of the vaccine administration, necessity of post-HB 
titre testing, the effectiveness, age of administration 
of the vaccine, and the necessity of anti-HB serum 
titre for HCWs. The fact that respondents scored 
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poorly regarding whether the vaccine was safe during 
pregnancy and the route of administration suggests 
that health workers should pay greater attention to 
educating pregnant women on Hepatitis B vaccination.

The public health implications of poor knowledge of 
HBV vaccination among health care providers can 
be considered from various dimensions: firstly, it 
corroborates findings from previous researches of poor 
uptake of hepatitis vaccine in Nigeria, a demonstration 
of an ongoing challenge in the health system that 
requires prompt attention; secondly it may be an indirect 
pointer to the poor practice of infection prevention and 
control (IPC) as seen amongst HCWs in a developing 
country like Nigeria..20,23 Thirdly, it demonstrates the 
risk faced by Nigeria in meeting the 2030 WHO target 
for elimination of viral hepatitis.

Regarding the two broad groups of HCWs examined 
in this study - clinical and non-clinical groups, the 
clinical workgroup expectedly had a better knowledge 
of hepatitis B vaccination than their non-clinical 
related workgroup counterpart, and the difference 
was statistically significant. This is likely because the 
clinically related workgroup comprises more skilled 
core health professionals. They may have had some 
level of education in infection prevention and control 
(IPC) in their schools/colleges. On the other hand, 
the non-clinical related HCWs like the administrators, 
auditors, and accountants mainly had no formal 
educational training in health sciences related courses 
during their professional training in the Universities 
and Colleges. Many were not trained with the intention 
of working in a healthcare-related setting. However, 
the unfortunate thing is that some of these HCWs in 
the non-clinical areas in the hospital are occasionally 
posted to (or mixed up with others in) areas of higher 
risk of exposure to healthcare-associated blood-
borne infections like hepatitis B without the requisite 
knowledge of what it entails to work in such areas.

A further breakdown of the various distinct groups 
among the clinically related group reveals a statistically 
significant relationship between the various subgroups 
and their hepatitis B vaccination knowledge level. 
Generally, medical doctors and nurses demonstrated 
a better knowledge of the hepatitis B vaccine than 
other professional groups. It is not surprising, though, 
as these HCWs are highly professional and undergo 
much training in infection prevention and control-
related courses during their professional development. 
The finding that porters had poor knowledge of the 

hepatitis B vaccine, was not surprising since workers 
in this group (sometimes referred to as Nurse Aide, 
Health Assistant, or cleaners) are not professionals 
and may not receive formal training in clinical areas. 
They are thus ill-equipped as regards knowledge 
and materials for the practice of IPC in the delivery of 
their job description in the healthcare delivery chain 
in Africa.22,24 In contrast to the above findings, the 
Tanzania study reveals that nearly all respondents 
(347, 99.3%) were knowledgeable about the hepatitis 
B viral vaccine.25 This finding may require a further 
probe to identify the enabling factors.

The scientific officers and their laboratory scientists/
technologists’ counterparts did not show any directional 
relationship with the knowledge of hepatitis B vaccine 
as equal proportions of these categories of HCWs were 
found to have poor and good knowledge of hepatitis 
B vaccine. This contrasts with the findings on their 
knowledge of HBV and HCV, as both demonstrated 
good knowledge of HBV and HCV in a similar study 
in the same setting.19 The findings from this study 
may be because these categories of HCWs laboratory 
scientists/technologists and scientific officers are yet 
to consider hepatitis B vaccination as a practical way 
of preventing hepatitis B infection except for infection 
prevention and control (IPC) practice other aspects of 
HBV infection. 

Another remarkable discovery in this study is the 
abysmally poor knowledge of the hepatitis B vaccine 
amongst the pharmacists. Indeed, such a discovery 
is not a good reflection of the highly skilled nature of 
the pharmacy profession in the healthcare delivery 
industry. However, the content of their curriculum on 
IPC was beyond the scope of this study, and a gap may 
exist. Also, given the limited number of pharmacists 
surveyed in this study, it might be inappropriate 
to conclude on this group of HCWs regarding the 
knowledge of hepatitis B vaccination. A survey with a 
larger number of participants across different facilities 
and regions with a possible emphasis on the different 
professional groups in the clinically related areas of the 
healthcare industry could be more revealing, better for 
comparison and inference. 

There was no statistically significant association 
between the length of work and the respondents’ 
knowledge of hepatitis B vaccination. Although 
knowledge of the hepatitis B vaccine seems to be 
inversely related to the duration of work by the HCWs 
in this study, this might be because the older HCWs 
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tend to forget some of the general job orientation 
courses they had during the assumption of duty. The 
senior HCWs in different professional groups require 
continuous professional development (CPD) to 
continue their professional registrations, and practice 
may not be paying necessary attention to these 
courses. In some cases, the continuous professional 
development (CPD) providers are usually selected 
from senior practitioners who may only concentrate 
on their lectures from their area of sub-specialization 
and may be given the benefit of attendance for other 
lectures held along with theirs. The need to make sure 
all HCWs, irrespective of their cadre and specialty/sub-
specialization, are encouraged as a policy statement 
to routinely partake in general health care safety and 
infection control subjects for their annual licensure and 
staff appraisal cannot be overemphasized. 

CONCLUSION
In this survey, approximately half of the HCWs had 
poor knowledge of Hepatitis B vaccination. Work type 
and category of HCW were significantly associated 
with knowledge of Hepatitis B vaccination amongst 
HCWs. The clinically oriented HCWs were four times 
more likely to have a good knowledge of hepatitis B 

vaccination. A greater public health attention to the 
training and retraining of health care workers on the 
prevention of viral hepatitis and HBV vaccination is 
critical if Nigeria is to attain the WHO ambitious goal to 
eliminate viral hepatitis in 2030.

It is recommended that increased awareness through 
workplace reminders (with posters, fact sheets), radio 
and television, seminars, periodic SMS or e-mails from 
designated professionals in the hospital/supervising 
ministry of health focused on training all HCWs about 
HBV and hepatitis B vaccination be given high priority. 
The porters and health attendants, who might be at 
increased risk of exposure to healthcare waste and 
Health care associated infection, should be targeted 
with a specific intervention to improve their knowledge 
and, where necessary, their uptake of hepatitis B 
vaccination.
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