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Introduction
Viral hepatitis is the seventh leading cause of death worldwide, with hepatitis B and C being the 
most serious, causing around 96% of hepatitis-related deaths.1 Different degrees of endemicity are 
recognised worldwide, and the transmission of the virus is evident in countries where the disease 
is highly endemic and within households containing HB surface antigen (HBsAg) carriers.2 
Infection with the hepatitis B virus (HBV) may result in acute or chronic disease, both of which 
can be asymptomatic, and the severity of the disease ranges from unapparent cases (detectable 
only by liver function tests) to fulminant, fatal disease in the form of liver cirrhosis and failure or 
hepatocellular carcinoma.3 A major public health concern is that 5%  –  10% of infected people 
cannot clear the virus and become chronically infected.4 In addition, chronic hepatitis B is divided 
into five stages with no formal agreement on the fifth stage (the four stages being immune 
tolerance [IT], immune clearance [IC], immune control [ICO], and immune reactivity [IR]), with 
the first stage that can last for weeks or decades. This first stage is characterised by a very high 
load of viruses and antigenemia in the absence of any disease. At the same time, the occult 
hepatitis B infection represents a phenomenon of genetic heterogeneity in genomic regulatory 
elements that results in undetectable HBsAg with either positive or negative anti-hepatitis B core 
(anti-HBc) antibodies in serum.5,6

Hepatitis B is a biological hazard for the general population, and it is one of the main biological 
occupational hazards, putting healthcare workers at risk of contracting the infection as they are 
frequently handling infected blood or body fluids.7,8 Hepatitis B virus transmission may occur via 
several routes. The most frequent method of exposure in healthcare workers in the healthcare 
setting is injuries with sharp objects such as needles contaminated with blood.7,9 It is stated that 
40% – 65% of HBV infections among healthcare workers in developing countries are attributable 
to percutaneous occupational exposure compared to the corresponding risk of 10% in developed 
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countries.10 Hepatitis B virus is one of the most efficiently 
transmissible viruses following a percutaneous exposure 
with transmission via a needlestick injury of approximately 
2% with HBVe antigen (HBeAg)-negative blood and 19% 
with HBeAg-positive blood.11

While HBV is preventable through vaccination, available 
treatment for HBV infection does not provide a complete 
cure. Therefore, prevention is a crucial approach when 
dealing with this biological hazard. All healthcare workers 
should be ideally vaccinated as a precaution before entering 
the healthcare workforce.7,12 As the HBV vaccine was 
developed in 1982, it is considered the cornerstone of HBV 
infection control, and it is safe, effective and highly 
acceptable.12,13 Primary vaccination in immunocompetent 
adults consists of a three-dose series.14 The mentioned three-
dose series is administered at 0 months, 1 month and 6 
months and offers a 95% – 99% protective immune response 
with proven long-term efficacy.7 Four doses may be given for 
programmatic reasons, administered according to the 
schedules of national routine immunisation programmes.15 
Despite scientific evidence of protective immune response, 
the vaccine uptake among healthcare workers in the 
developing world is low.12 A meta-analysis study concluded 
that only a quarter of African healthcare workers are fully 
vaccinated.14 The percentage of healthcare workers fully 
vaccinated in South Africa is no better. A study confirmed 
that 12.0% – 40.0% of the 333 healthcare workers in two South 
African provinces were fully vaccinated.16 Results also 
showed that over 70% received at least one dose of the HBV 
vaccine.16 Recall bias should be considered while examining 
such results, as healthcare workers cannot remember whether 
they were vaccinated.17

Literature shows that occupational exposure to blood and 
body fluids and percutaneous injury among African nurses 
consistently occurred.8,12,14 This has profound implications 
because of the possibility of occupational exposure to blood-
borne HBV. To mitigate this, the South Africa Occupational 
Health and Safety Act of 1993 stipulates that in any incident 
where a healthcare worker is exposed to the virus, such 
incident must immediately be reported to the employer and 
the health and safety representative at the workplace.18 In 
addition, the national guideline for the management of viral 
hepatitis guides further management of the case.19

Vaccination of nurses and recording of vaccination status and 
immune response are critical to ensure that nurses receive 
optimal care.2 In South Africa, the Occupational Health and 
Safety Act of 1993 indicates the need for the employer to keep 
all relevant records of risk assessment, medical surveillance 
and exposure monitoring.18 However, there is still a need to 
monitor immunity against HBV, especially for healthcare 
workers. Therefore, there is a need to research the HBV 
immunity status among the nursing category in the regional 
hospitals in South Africa. These results can have practical 
implications for the health status of exposed nurses because 
of the high probability of HBV transmission, putting more 

pressure on the availability of nurses as a scarce human 
resource for healthcare in Africa.20

This research aimed to describe the HBV immunisation and 
current immune status of all nurses employed in a regional 
hospital in Central South Africa

Methods
Study design and setting
A descriptive record review study was conducted using 
personal health records of nurses of all categories employed 
between 01 January 2018 and 31 January 2020 at the Bongani 
Regional Hospital, Welkom. This regional hospital has 420 
beds and serves five district hospitals within the 
Lejweleputswa District municipality of the Free State, South 
Africa.

Data collection
A health record file is maintained and stored for each nurse 
by the occupational health personnel at the hospital’s 
occupational health clinic. Sociodemographic information 
included age, gender, marital status, category of nursing, 
work experience and all relevant health information, 
including vaccination history and immunisation status, 
which are recorded routinely in these records. A pilot study 
was conducted on five nurses’ files to determine the feasibility 
of the study. No changes were made as a result. The files that 
met the inclusion criteria were included in the study 
consecutively as they were retrieved. All the information was 
collected through record review. A record was considered for 
review if age, gender and nursing category were recorded. 
Records with these three variables missing were excluded 
from the study. This demographic information was vital as it 
would assist the institution with possible intervention 
strategies.

Data analysis
Independent sociodemographic variables considered for 
analysis included gender (male or female), age (categorised 
as 21–29 years, 30–50 years or > 50 years), category of nurses 
(professional nurses, assistant nurses or enrolled nurses), 
work experience (categorised as 0–10 years, 10–20 years or 
> 20 years), marital status (married or unmarried), religion 
(Christian or other, i.e. non-Christian) and workstation 
(causality, maternity, surgery, medical, paediatric or theatre). 
Independent immunisation characteristics considered were 
dose (1st dose, 2nd dose, or 3rd dose), booster (yes or no), 
schedule (yes or no) and antibody titre > 10 IU/L (yes or no). 
The outcome variable used was defined as immunisation 
status (received three HBV doses [fully immunised] or 
received < 3 HBV doses [not fully immunised]).

Data were analysed using Stata version 12, using descriptive 
statistics such as frequencies and percentages as well as 
graphical presentation. All the nurses’ files included in the 
study indicated that the nurses had received at least the first 
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dose of the HBV vaccine. Gender, age and category of nursing 
differences in immunisation characteristics were compared 
using a Chi-square test. Pearson’s Chi-square (χ2) test was 
used to establish any association between independent 
variables and the outcome variable. The data were also 
subjected to univariate and multivariate logistic regression 
analysis to establish factors associated with full immunisation. 
The odds ratios (ORs) and their corresponding 95% 
confidence intervals (CIs) were estimated and the significance 
level considered for the analysis was 0.05 or less.

The backward stepwise elimination method was used 
in  the  multivariate logistic regression analysis. Initially, 
all  covariates (sociodemographic and immunisation 
characteristics) were included in the model. At each stage, 
the significance of the inclusion of the covariates in the 
model was examined using the Wald test. Variables that 
were not contributing significantly (p > 0.05) to the model 
were then removed depending on the magnitude of the 
p-value. However, the results of the full model are 
presented, although only two variables had a p < 0.05.

All the nurses’ files included in the study indicated that the 
nurses had received at least the first dose of the HBV vaccine, 
and the characteristics of the nurses and completeness of 
HBV immunisation were described using descriptive 
statistics.

Ethical considerations
Ethical approval to conduct this study was obtained from the 
Health Sciences Research Ethics Committee, Faculty of 
Health Sciences of the University of the Free State (reference 
no.: UFS-HSD2019/2015/2801). The Free State Department 
of Health and the Management of the Bongani Regional 
Hospital gave permission to access the personnel files. As the 
Provincial Department of Health owns the personnel files, 
only departmental approval was required and informed 
consent from the nurses was not needed.

The first author worked in the occupational health clinic 
during the study. Data were collected in 2020 from the 
personnel health files and recorded on an Excel spreadsheet 
by the primary researcher. Confidentiality of the information 
gathered from the clinical records was assured using a 
research numbering system. Identifiable information such as 
names and surnames or ID/Persal (i.e., personnel number on 
the electronic data system for public servants) was not 
recorded. Only the researcher had access to the number 
system on a password-protected computer.

Results
The health records of 388 nurses were reviewed. A total of 289 
files met the inclusion criteria and were included in the study.

All the 289 records of nurses reviewed indicate that the nurse 
received at least one dose of the HBV vaccine. For this study, 
fully vaccinated/fully immunised was defined as having 

received all three HBV vaccine doses. Otherwise, the nurse is 
not considered fully vaccinated/fully immunised. Of the 289 
records included in the analysis, 51.2% indicated that they 
had received three doses of HBV, and 48.9% had received 
< 3 doses.

Of the 289 nurses, 87.9% were females and 56.7% were 
between 30 and 50 years (Table 1). Three-quarters (76.8%) of 
the files were for either professional or enrolled nurses. Most 
(61.3%) nurses had over 10 years of work experience, whereas 
56.1% were married and 66.1% were Christians.

A total of 148 nurses were fully vaccinated. None of the 
sociodemographic variables was statistically significantly 
associated with HBV vaccination status (p > 0.05), except for 
religion (p  <  0.05), with Christians being more likely to be 
fully vaccinated (77.0%). However, marital status was close 
to statistically significant (p = 0.059) (Table 1). Only 8.8% of 
the nurses received the vaccine on schedule and 29% did not 
have antibody titre > 10 IU/L.

The highest percentage of nurses worked in the medical 
(27.0%), surgical (23.5%) and maternity (21.1%) wards, with 
the casualty ward being represented by 6.9% (Figure 1).

Figure 2 shows the comparison of HBV vaccination status 
across the workstations. Slightly more nurses were fully 
vaccinated in maternity (23.0% vs. 19.2%) and medical (27.7% 
vs. 26.2%) compared to those not fully vaccinated. 
Workstation was not statistically significantly associated 
(p = 0.954) with vaccination status.

Nearly half (51.2%) received the three doses as prescribed, 
with 20.4% receiving only one dose of vaccine (Table 2). Of 
the 289 nurses, only 12 (4.2%) received the booster dose. No 
HBV vaccine side effects were recorded. Seventy-four per 
cent (n = 214) of nurses had their hepatitis B antibody titre 
checked, of which 71.0% proved to have a titre > 10 IU/L. A 
higher percentage of female nurses received the third dose 
than male nurses (51.6% vs. 48.6%). Only one male (3.5%) 
compared to 19 females (9.6%) received the vaccines on 
schedule. More female nurses also had a higher percentage of 
antibody titre > 10 IU/L than male nurses (72.3% vs. 60.9%). 
None of the differences between male and female nurses 
were statistically significant (p > 0.05) (Table 2).

Of the 111 professional nurses, 53.2% received the three 
doses as prescribed, compared to 46.3% for assistant nurses 
and 53.2% for enrolled nurses. Only nine professional 
nurses received a booster dose, whereas 11 enrolled nurses 
also received a booster dose. More than 80% of nurses were 
not on schedule for all three categories of nursing. 
The majority of nurses in each of the categories had antibody 
titre >  10 IU/L, 72.3%, 73.8% and 67.9% for professional 
nurses, assistant nurses and enrolled nurses, respectively. 
Dose (p  =  0.774) and antibody titre >  10 IU/L (p  =  0.700) 
were not statistically significantly associated with the 
category of nursing, whereas booster (p  =  0.020) and 
schedule (p = 0.006) were significantly associated with the 
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category of nursing. Approximately 57% of nurses over 
50 years received three doses, compared to 48.2% for those 
nurses in the 30–50 years age group. Only one nurse in the 
21–29 years age group and 16 nurses in the 30–50 years age 
group received a booster. More than 90% of the nurses in 
each age group were not on schedule with their HBV 

immunisation. Nearly 71% of nurses in the 30–50 years age 
group and above 50 years had antibody titre >  10 IU/L. 
None of the immunisation characteristics were significantly 
(all p-values > 0.05) associated with age groups (Table 3).
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FIGURE 2: Comparison of immunisations across workstations (N = 289).
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FIGURE 1: Distribution of nurses at different workstations (N = 289).

TABLE 1: Distribution of sociodemographic, immunisation characteristics by hepatitis B virus immunisation status (N = 289).
Variable name Total Immunisation status χ2

n % Not fully immunised (n = 141) Fully immunised (n = 148) p-value
n % n %

Gender 0.739
Male 35 12.1 18 12.8 17 11.5
Female 254 87.9 123 87.2 131 88.5
Age (years) 0.377
21–29 19 6.6 10 7.1 9 6.1
30–50 164 56.7 85 60.3 79 53.4
> 50 106 36.7 46 32.6 60 40.5
Category of nurses 0.647
Assistant nurses 67 23.2 36 25.5 31 20.9
Professional nurses 111 38.4 53 37.6 58 39.2
Enrolled nurses 111 38.4 52 36.9 59 39.9
Work experience (years) 0.623
0–10 112 38.8 57 40.4 55 37.2
10–20 102 35.3 51 36.2 51 34.5
> 20 75 26.0 33 23.4 42 28.4
Marital status 0.059
Married 127 43.9 54 38.3 73 49.3
Unmarried 162 56.1 87 61.7 75 50.7
Religion < 0.001
Christian 191 66.1 77 54.6 114 77.0
Other 98 33.9 64 45.4 34 23.0
Immunisation characteristics
Dose (n = 289) < 0.001
 1st dose 59 20.4 59 41.8 0 0.0
 2nd dose 82 28.4 82 58.2 0 0.0
 3rd dose 148 51.2 0 0.0 148 100.0
Booster (n = 27) -
 Yes 12 44.4 0 0.0 12 44.4
 No 15 55.6 0 0.0 15 55.6
Schedule (n = 228) 0.003
 Yes 20 8.8 1 1.3 19 12.8
 No 208 91.2 79 98.7 129 87.2
Antibody titre > 10 IU/L (n = 214) 0.002
 Yes 152 71.0 62 60.8 90 80.4
 No 62 29.0 40 39.2 72 19.6
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The religion, schedule and antibody each had a statistically 
significant influence on fully vaccinated (p < 0.05) (Table 4). 
Nurses who were non-Christians were 35.9% less likely to be 
fully vaccinated compared to Christians, and similarly, nurses 
who had a schedule of between two and three doses were 8.6% 
less likely to be fully vaccinated compared to those with a 
schedule between one and two doses and those nurses without 
antibody titre >  10 IU/L were 37.9% less likely to be fully 
vaccinated compared to those nurses with antibody titre 
> 10 IU/L.

After controlling for other variables, the multivariate 
analysis still revealed that religion and schedule were the 
only significant (p-values  <  0.05) factors influencing full 
vaccination. Non-Christians were still less likely to be 
fully vaccinated than Christians (adjusted OR [AOR]: 
0.349, 95% CI: 0.159–0.764). Nurses with a schedule of 
between two and three doses were still less likely to be 
fully vaccinated than those with a schedule between 
one  and two doses (AOR: 0.058, 95% CI: 0.006–0.535). 
Nurses without antibody titre > 10 IU/L were no longer 
significantly different in vaccination status from nurses 
with antibody titre > 10 IU/L (AOR: 0.331, 95% CI: 0.256–
1.582) (Table 4).

Discussion
This study describes the HBV immunisation and immune 
status of nurses in a regional hospital in Welkom, Free State. 
The study found that all the nurses had received at least 
one dose of HB vaccine. This figure is higher compared to a 
study conducted in Gauteng province, where 71.0% of 
healthcare workers received at least one dose of the vaccine.21 
Hepatitis B virus vaccine coverage is generally low in Africa. 
A systematic review consisting of 35 studies from 15 African 
countries found the partial (received one or two doses) 
vaccination coverage in Africa to be 17.8% and the full HBV 
coverage at 24.7%, with the highest coverage from North 
Africa at 62.7% and the lowest coverage of 13.4% from central 
Africa.14

Hepatitis B virus is a biological hazard, especially for 
healthcare workers at high risk.12 With the HBV vaccine as a 
preventative measure, Puro et  al.22 highlighted health 
professionals should be vaccinated against HBV before they 
start working.22 Furthermore, Coppeta et  al.23 found that 
many healthcare workers had a non-protective anti-HBs titre 
at their first employment.23 However, it was not possible with 
this study to confirm that the first vaccination was received 
before the nurses started working in the hospital. The results 

TABLE 3: Comparison of hepatitis B virus immunisation characteristics by the nursing categories and age groups.
Immunisation 
characteristics

Category of nursing χ2 Age (years) χ2

Professional nurse Assistant nurse Enrolled nurses p-value 21–29 30–50 > 50 p-value
n % n % n % n % n % n %

Dose (n = 289) 111 - 67 - 111 - 0.774 19 - 164 - 106 - 0.659
1st dose 24 21.6 13 19.4 22 19.8 - 5 26.3 34 20.7 20 18.9 -
2nd dose 28 25.2 23 34.3 31 27.9 - 5 26.3 51 31.2 26 24.5 -
3rd dose 59 53.2 31 46.3 58 52.3 - 9 47.4 79 48.2 60 56.6 -
Booster (n = 27) 9 - 7 - 11 - 0.020 1 - 16 - 10 - 0.629
Yes 6 66.7 0 0.0 6 54.5 - 0 0.0 7 43.8 5 50.0 -
No 3 33.3 7 100.0 5 45.5 - 1 100.0 9 56.3 5 50.0 -
Schedule (n = 228) 87 - 52 - 89 - 0.006 14 - 128 - 86 - 0.488
Yes 3 3.5 10 19.2 7 7.9 - 0 0.0 12 9.4 8 9.3 -
No 84 96.5 42 80.8 82 92.1 - 14 100.0 116 90.6 78 90.7 -
Antibody titre > 10 
IU/L (n = 214)

65 - 65 - 84 - 0.700 19 - 123 - 72 - 0.961

Yes 47 72.3 48 73.8 57 67.9 - 13 68.4 88 71.5 51 70.8 -
No 18 27.7 17 26.2 27 32.1 - 6 3.6 35 28.5 21 29.2 -

TABLE 2: Comparison of the hepatitis B virus immunisation characteristics by gender.
Immunisation characteristics Total Male (n = 35) Female (n = 254) χ2

n % n % n % p-value

Dose (n = 289) 0.686

1st dose 59 20.4 6 17.1 53 20.9

2nd dose 82 28.4 12 34.3 70 27.6

3rd dose 148 51.2 17 48.6 131 51.6

Booster (n = 27) 0.411

Yes 12 44.4 2 66.7 10 41.7

No 15 55.6 1 33.3 14 58.3

Schedule (n = 228) 0.278

Yes 20 71.0 1 3.5 19 9.6

No 208 29.0 28 96.6 180 90.5

Antibody titre > 10 IU/L (n = 214) 0.256

Yes 152 71.0 14 60.9 138 72.3

No 62 29.0 9 39.1 53 27.8

https://www.safpj.co.za


Page 6 of 9 Original Research

https://www.safpj.co.za Open Access

of this study showed that 20.4% (n = 59/289) of nurses 
received only the first HBV vaccination dose, and 51.2% of 
the nurses were fully immunised with 90 (59.2%) out of 152 
nurses who had protective ant-HBs titre, had received three 
doses. These results are higher than reported by Razwiedani 
et  al.,21 where 49.0% of healthcare workers were fully 
vaccinated and only 11.0% reported to be protected against 
HBV.21 Furthermore, our results contradict the suggestion by 
the CDC advisory committee on immunisation practice that 
after one dose, an approximate protection rate of 30% – 55% 
can be expected, while more than 90% protection can be 
expected after the third dose.24 Only 71% of the 214 nurses 
showed an antibody titre of the accepted 10 IU/L titre. This 
low percentage of nurses that have protective levels of 
antibodies against HBV in this study is in contrast with 
similar studies indicating that between 83%25 and 99.6%26 of 
healthcare workers developed protective antibody levels 
after the primary immunisation schedule.

The CDC recommends a comprehensive vaccination schedule 
against HBV consisting of three doses at 0 months, 1 month 
and 6 months.24 This study found an increase among nurses 
who received only the first dose (20.4%) compared to those 
who received all three vaccine doses (51.2%). This indicates 
that just over half of the nurses completed the recommended 
three doses of the HBV vaccine in this study. However, 
similar results were found in a teaching hospital in Ethiopia, 
where the increase was from 33.6% (first dose) to 44.5% (all 
three doses).27 This uptake of vaccination is in contrast with 
the rest of Africa where it was found that the full vaccination 

coverage of nurses was 26.3% in a systematic review of 15 
African countries.14 The results confirm the non-adherence to 
the vaccination schedule as proposed by the CDC.24 This 
study shows that 29.0% of nurses did not receive their vaccine 
on schedule and were 8.6% less likely to be fully immunised 
than those who received the vaccine on schedule. Wijayadi 
et  al.28 highlighted that healthcare workers have a high 
exposure rate to HBV, and the effect of non-adherence to the 
scientifically proven and accepted immunisation schedule 
can further increase the risk of acquiring HBV,28 which is 
associated with irreversible health-related consequences. It 
is, therefore, unnecessary to have an increased risk of 
acquiring HBV as it can be dramatically reduced by having 
fully vaccinated nurses working in various areas of the 
hospital, given that the HBV vaccine is provided to healthcare 
workers free of charge.19

This study found that 62.9% of nurses with over 10 years of 
work experience were fully vaccinated, and nurses who had 
10–20 years and those with >  20 years of work experience 
were 1.26 times and 1.79 times more likely to be fully 
immunised, respectively. These results are similar to what 
was found in Gauteng, where nursing staff and those with 
> 10 years of work experience were 2.5 and 2.6 times more 
likely to be vaccinated, respectively.21 A study conducted in 
Sierra Leone found that healthcare workers with more work 
experience had more knowledge about preventive measures 
than those with less work experience.29 In this study, more 
than one-third (38.8%) of nurses had less than 10 years of 
working experience, which could also contribute to the low 
rate of fully vaccinated nurses (51.2%).

TABLE 4: Factors associated with hepatitis B virus immunisation (n = 289).
Variables Categories Univariate Multivariate

Crude OR p 95% CI Adjusted OR p 95% CI

Gender Female (Ref) 1 - - 1 - -
Male 1.128 0.739 0.556; 2.287 1.655 0.403 0.508; 5.391

Age (years) 21–29 (Ref) 1 - - 1 - -
30–50 1.033 0.947 0.399; 2.673 0.477 0.293 0.120; 1.898
> 50 1.449 0.458 0.545; 3.857 0.500 0.404 0.098; 2.546

Religion Christian (Ref) 1 - - 1 - -
Other 0.359 < 0.001 0.216;0.596 0.349 0.008 0.159; 0.764

Marital status Married (Ref) 1 - - 1 - -
Not married 0.638 0.060 0.399; 1.018 0.604 0.196 0.281; 1.298

Nursing category Professional nurse (Ref) 1 - - 1 - -
Assistant nurse 0.759 0.374 0.413; 1.394 0.611 0.344 0.220; 1.697
Enrolled nurse 0.965 0.893 0.569; 1.634 0.950 0.916 0.371; 2.433

Work station Casualty (Ref) 1 - - 1 - -
Maternity 1.539 0.405 0.558; 4.249 1.552 0.64 0.246; 9.808
Surgery 1.222 0.694 0.449; 3.326 2.201 0.391 0.363; 13.361
Medical 1.354 0.547 0.505; 3.633 1.238 0.809 0.218; 7.021
Paediatrics 1.158 0.792 0.389; 3.449 0.968 0.973 0.149; 6.277
Theatre 1.128 0.841 0.347; 3.671 0.946 0.958 0.120; 7.484

Work experience (years) 0–10 (Ref) 1 - - 1 - -
10–20 1.258 0.552 0.591; 2.676 0.977 0.959 0.402; 2.375
> 20 1.785 0.193 0.746; 4.268 1.386 0.634 0.362; 5.310

Schedule Yes (Ref) 1 - - 1 - -
No 0.086 0.018 0.011; 0.655 0.058 0.012 0.006; 0.535

Antibody titre > 10 IU/L Yes (Ref) 1 - - 1 - -
No 0.379 0.002 0.205; 0.699 0.637 0.331 0.256; 1.582

CI, confidence interval; OR, odds ratio; Ref, reference group.
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This study also found that more men had non-protective 
antibody titre levels than women (39.1% vs. 27.8%) after 
immunisation. This result is supported by Trevisan et al.,30 
who found that gender affects the immune response to the 
HBV vaccine, with females showing a 1.21-fold increase in 
median antibody titre.30

Our study found that a higher proportion of older nurses 
were fully vaccinated than younger nurses, 40.5%, 53.4% and 
6.1%, for > 50 years, 30–50 years and 21–29 years, respectively. 
In addition, multivariate analysis results show that nurses 
>  50 years old were 0.500 times, and 30–50-year-olds were 
0.477 times less likely to be fully immunised compared to 
21–29-year-olds, although the difference was not significant. 
These results are similar to what was observed in a study 
conducted in a Brazilian university hospital where they 
found that the association between vaccination and positive 
anti-HBs serology demonstrated that the chance of 
immunisation among healthcare workers was smaller with 
increasing age (multivariate analysis, OR:  0.978; 95% 
CI: 0.961–0.996; p = 0.014).31

Different opinions still exist on whether antibody levels 
should be measured after immunisation.32 A study conducted 
in Japan highlighted that booster doses should be 
administered because of their effectiveness if administered 
with the same schedule as the primary vaccination.32 Despite 
the effectiveness of the HBV vaccine, one study reported that 
between 5% and 10% of some healthy individuals do not 
respond satisfactorily to vaccination against hepatitis B,33 and 
it is therefore important to consider a booster dose. Although 
71% of the nurses in our study had protection, only 12 
received a booster dose. It was, however, not possible to 
conclude the impact of the booster dose on the antibody 
levels of the 12 nurses.

A study23 conducted among healthcare workers in Italy 
found that a protective anti-HBs titre of > 10 mIU/mL was 
observed in almost 90% of subjects receiving the booster. 
On  the other hand, Cocchio et  al.26 concluded that, even 
without a booster dose, there is good persistence of protective 
anti-HBs titres in healthcare workers up to 30 years after a 
primary vaccination cycle. These conclusions were confirmed 
by a study on 300 participants showing that 83% had 
protective hepatitis B antibody levels (≥ 10 mIU/mL), 
regardless of whether one gets a booster dose.25 The high 
percentage (29%) of non-protective antibody levels among 
nurses in this study and the conclusion made by Cocchio 
et al.26 deepen the debate on whether to measure the antibody 
levels against HBV after a healthcare worker is fully 
vaccinated and whether all healthcare workers should 
receive a booster.

Vaccine safety has been occasionally questioned; however, it 
is stated that HBV vaccines are well tolerated with mild side 
effects, which are usually confined to the injection site. 
Nevertheless, healthcare workers are still uncertain of the 
safety of the HBV vaccine.34 Misinformation on social and 

mainstream platforms can contribute to these concerns. For 
example, 17 deaths and one case of anaphylactic shock were 
reported in China on these platforms related to an HBV 
vaccine.35 Despite the small number of nurses in this study, 
the results confirmed the safety of the HBV vaccine, as no 
side effects were recorded. It should be noticed that the 
Department of Health of South Africa provides HBV 
immunisation at no cost to all healthcare workers.19 
Furthermore, the HBV vaccine was incorporated into the 
national Expanded Programme on Immunisation (EPI) at 
6 weeks, 10 weeks and 14 weeks of age.36

Recommendations
This study’s low rate of nurses who received all the vaccines 
as stipulated in the HBV immunisation programme reflects 
the need for an effective immunisation programme to be 
implemented at an institutional level that will intensify the 
increased compliance rate with the recommended three 
vaccine doses. In addition, the mentioned low rate of nurses 
who received all the vaccines as stipulated and the high 
exposure rate to HBV, we recommend that the hospital need 
to implement the Regulations for Hazardous Biological 
Agents, in totality, by developing a standard operating 
procedure aimed at implementing this regulation. The 
implementation of the mentioned regulation needs to focus 
on the following:

•	 Continuous risk assessment of exposure for the nurses.
•	 Regular exposure monitoring and implementation of 

medical surveillance.
•	 Consistent provision of personal protective equipment.
•	 Continuous training of employees on the risk and 

implications of HBV infections as well as creating 
awareness on the need for HBV vaccination.

Compliance with the mentioned regulation can be achieved 
through the establishment and implementation of formal 
systems such as mandatory vaccination for all healthcare 
workers against HBV before they start working should be 
implemented. Also, the human resource department and the 
occupational health service of the hospital could play a 
pivotal role by ensuring that proof of vaccination is submitted 
before a healthcare worker is allowed to start working at the 
hospital. Furthermore, supervisors of healthcare workers at 
the hospital can assist by ensuring their employees adhere to 
the immunisation schedule. In contrast, the occupational 
health services in the hospital can do the necessary follow-
ups in good time.

More emphasis should be placed on HBV infection prevention 
using in-house training programmes for younger or less 
experienced nurses and male nurses to educate them about 
the risk of acquiring HBV and the need to be fully vaccinated.

Limitations
Study participants were restricted to nurses only, and they 
comprise only a portion of healthcare workers, and as a result, 
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membership bias may have been present. Although a record 
review allows the research to be completed early, the design 
has some limitations. The completeness of records was also an 
issue. Missing or undocumented information could have 
contributed to the study as the researchers reviewed existing 
records.

The duration of employment in the hospital was not collected 
in this study, which contributes to the incompleteness of the 
records as some of the records may not have been updated on 
the vaccination status of the nurses if they had just joined the 
hospital. The other limitation is that the accuracy of the 
information collected during the record review provides only 
known information based on the clients’ visits to the 
occupational health clinic. The information may not reflect an 
individual’s current HBV immunisation status.

Some records (pages of the patient file) may have been 
incomplete or lost over time, leading to missing data and 
resulting in the exclusion of the patient file. Another limitation 
is that patient files are created for various health purposes 
and by different healthcare workers. Therefore, interpreting 
the content within these files can be subjective, especially 
when there is a lack of corroborating evidence. Lastly, the 
reviewed records were based on patient visits to the clinic for 
any other purpose and HBV vaccination recording may be 
prone to recall and social desirability biases.

Conclusion
Sufficient occupational health and safety measures must be 
implemented at Bongani Regional Hospital to ensure that all 
healthcare workers are vaccinated according to the national 
Regulations for Hazardous Biological Agents.18 All nurses 
must receive the recommended three doses of the HBV 
vaccine and have their antibodies tested to ensure their safety 
at work. A booster needs to be encouraged for the nurses who 
usually work in areas of the hospital where there is a high 
risk of exposure to HBV. A routine assessment and evaluation 
of the employee’s medical and occupational history, a 
physical examination and biological tests, including HBV 
and hepatitis B antibodies, need to be initiated as required by 
the regulations.

Continuous training programme on the risks and implications 
of HBV infection is needed for hospital employees. The 
hospital needs to start an HBV vaccine compliance monitoring 
system for both new and existing healthcare workers, 
including strict compliance for protection in risky occupational 
procedures. Serological tests to assess anti-HBs titre need to 
be incorporated into routine practices by occupational health 
clinics and make the risks of HBV infection known, including 
the need for preventive measures (universal precaution and 
vaccination). Targeted education, focusing mainly on male 
healthcare workers, is needed as this is fundamental to protect 
healthcare workers against HBV infection. Finally, the 
recording of information in the patient files by occupational 
health nurses should be strengthened to ensure accurate and 
complete information in the patient file.

Acknowledgements
The authors would like to gratefully acknowledge the 
support given by the chief executive officer of Bongani 
Reginal Hospital (Dr S. Noge) and the operational manager 
(Ms I. Moleta) in the occupational health clinic, Bongani 
Regional Hospital. The authors would like to thank Ms T. 
Mulder, medical editor and writer, Faculty of Health Sciences, 
University of the Free State for the technical and editorial 
preparation of the article. 

Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced them 
in writing this article.

Authors’ contributions
E.M.M. drafted the initial research proposal, collected the 
data and drafted the initial research article. W.H.K. assisted 
with the initial research proposal, provided inputs in 
finalising the research protocol, approved the final research 
protocol, and provided inputs during the data gathering 
process and the finalisation of the research article. P.C. 
assisted with the study’s methodological quality, oversaw 
the data analysis process and provided critical input to the 
report’s final version. All authors reviewed the article, gave 
critical input and approved the final version.

Funding information
This study did not receive any additional funding and the 
E.M.M. used her funds for the project.

Data availability
The data that support the findings of this study are available 
from the corresponding author, W.H.K., upon reasonable 
request.

Disclaimer
The views and opinions expressed in this article are those of 
the authors and do not necessarily reflect the official policy or 
position of any affiliated agency of the authors and the 
publisher.

References
1.	 Singh PK. Towards ending viral hepatitis as a public health threat: Translating new 

momentum into concrete results in South-East Asia. Gut Pathog. 2018;10:9. 
https://doi.org/10.1186/s13099-018-0237-x

2.	 Leuridan E, Van Damme P. Hepatitis B and the need for a booster dose. Clin Infect 
Dis. 2011;53(1):68–75. https://doi.org/10.1093/cid/cir270

3.	 Shih C, Yang CC, Choijilsuren G, Chang CH, Liou AT. Hepatitis B Virus. Trends 
Microbiol. 2018;26(4):386–387. https://doi.org/10.1016/j.tim.2018.01.009

4.	 Liang TJ. Hepatitis B: The virus and disease. Hepatology. 2009;49(5 Suppl.):​
S13–S21. https://doi.org/10.1002/hep.22881

5.	 Suslov A, Meier MA, Ketterer S, Wang X, Wieland S, Heim MH. Transition to 
HBeAg-negative chronic hepatitis B virus infection is associated with reduced 
cccDNA transcriptional activity. J Hepatol. 2021;74(4):794–800. https://doi.org/​
10.1016/j.jhep.2020.11.003

https://www.safpj.co.za
https://doi.org/10.1186/s13099-018-0237-x
https://doi.org/10.1093/cid/cir270
https://doi.org/10.1016/j.tim.2018.01.009
https://doi.org/10.1002/hep.22881
https://doi.org/10.1016/j.jhep.2020.11.003
https://doi.org/10.1016/j.jhep.2020.11.003


Page 9 of 9 Original Research

https://www.safpj.co.za Open Access

6.	 Yip TC, Wong GL. Current knowledge of occult hepatitis B infection and clinical 
implications. Semin Liver Dis. 2019;39(2):249–260. https://doi.org/10.1055/​
s-0039-1678728

7.	 Bhat M, Ghali P, Deschenes M, Wong P. Hepatitis B and the infected health care 
worker: Public safety at what cost? Can J Gastroenterol. 2012;26(5):257–260. 
https://doi.org/10.1155/2012/348240

8.	 Aaron D, Nagu TJ, Rwegasha J, Komba E. Hepatitis B vaccination coverage among 
healthcare workers at national hospital in Tanzania: How much, who and why? 
BMC Infect Dis. 2017;17(1):786. https://doi.org/10.1186/s12879-017-2893-8

9.	 Sahana HV, Sarala N, Prasad SR. Decrease in anti-HBs antibodies over time in 
medical students and healthcare workers after hepatitis B vaccination. Biomed 
Res Int. 2017;2017:1327492. https://doi.org/10.1155/2017/1327492

10.	 Bajracharya M, Bhandari S. Needle stick injuries: A study among health care 
workers tertiary care centre Nepal. Med J Shree Birendra Hosp. 2018;17(1):44–48. 
https://doi.org/10.3126/mjsbh.v17i1.18871

11.	 Werner BG, Grady GF. Accidental hepatitis-B-surface-antigen-positive 
inoculations. Use of e antigen to estimate infectivity. Ann Intern Med. 1982;​
97(3):367–369. https://doi.org/10.7326/0003-4819-97-3-367

12.	 Ziraba AK, Bwogi J, Namale A, Wainaina CW, Mayanja-Kizza H. Sero-prevalence 
and risk factors for hepatitis B virus infection among health care workers in a 
tertiary hospital in Uganda. BMC Infect Dis. 2010;10:191. https://doi.org/​
10.1186/1471-2334-10-191

13.	 Roien R, Mousavi SH, Ozaki A, et  al. Assessment of knowledge, attitude, and 
practice of health-care workers towards hepatitis B virus prevention in Kabul, 
Afghanistan. J Multidiscip Healthc. 2021;14:3177–3186. https://doi.org/10.2147/
JMDH.S334438

14.	 Auta A, Adewuyi EO, Kureh GT, Onoviran N, Adeloye D. Hepatitis B vaccination 
coverage among health-care workers in Africa: A systematic review and meta-
analysis. Vaccine. 2018;36(32 Pt B):4851–4860. https://doi.org/10.1016/j.vaccine.​
2018.06.043

15.	 World Health Organization. Hepatitis B vaccines. Wkly Epidemiol Rec [serial 
online]. 2009 [cited 2024 Feb 05];84(40):405–420. Available from: https://apps.
who.int/iris/handle/​10665/241430

16.	 Sondlane TH, Mawela L, Razwiedani LL, et al. High prevalence of active and occult 
hepatitis B virus infections in healthcare workers from two provinces of 
South Africa. Vaccine. 2016;34(33):3835–3839. https://doi.org/10.1016/j.vaccine.​
2016.05.040

17.	 Yuan Q, Wang F, Zheng H, et al. Hepatitis B vaccination coverage among health 
care workers in China. PLoS One. 2019;14(5):e0216598. https://doi.org/10.1371/
journal.pone.0216598

18.	 South African Government. South African Occupational Health and Safety Act, 
1993. Regulations for Hazardous Biological Agents, 2022 [homepage on the 
Internet]. Government Notice R1887 of 2022. 2022 [cited 2024 Feb 05]. Available 
from: https://media.lawlibrary.org.za/files/legislation/akn-za-act-gn-2022-r1887-
eng-2022-03-16.pdf

19.	 Republic of South Africa Department of Health. National guidelines for the 
management of viral hepatitis [homepage on the Internet]. 2020 [cited 2023 Sept 
01]. Available from: https://sahivsoc.org/Files/SA%20NDOH_Viral%20Hepatitis​
%20guideilnes%20final_.pdf

20.	 Auta A, Adewuyi EO, Tor-Anyiin A, et  al. Health-care workers’ occupational 
exposures to body fluids in 21 countries in Africa: Systematic review and meta-
analysis. Bull World Health Organ. 2017;95(12):831–841F. https://doi.org/​
10.2471/BLT.17.195735

21.	 Razwiedani LL, Mogale NM, Mawela MPB. Hepatitis B vaccination coverage 
amongst healthcare workers in a tertiary academic hospital in Gauteng province, 
South Africa. S Afr J Infect Dis. 2022;37(1):a393. https://doi.org/10.4102/sajid.
v37i1.393

22.	 Puro V, De Carli G, Cicalini S, et  al. European recommendations for the 
management of healthcare workers occupationally exposed to hepatitis B virus 
and hepatitis C virus. Euro Surveill. 2005;10(10):11–12. https://doi.org/10.2807/
esm.10.10.00573-en

23.	 Coppeta L, Pompei A, Balbi O, et al. Persistence of immunity for hepatitis B virus 
among heathcare workers and Italian medical students 20 years after vaccination. 
Int J Environ Res Public Health. 2019;16(9):1515. https://doi.org/10.3390/ijerph​
16091515

24.	 Advisory Committee on Immunization Practices; Centers for Disease Control and 
Prevention (CDC). Immunization of health-care personnel: Recommendations of 
the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep 
[serial online]. 2011 [cited 2024 Feb 05];60(RR-7):1–45. Available from: https://
www.cdc.gov/mmwr/preview/mmwrhtml/rr6007a1.htm

25.	 Ocan M, Acheng F, Otike C, Beinomugisha J, Katete D, Obua C. Antibody levels and 
protection after hepatitis B vaccine in adult vaccinated healthcare workers in 
northern Uganda. PLoS One. 2022;17(1):e0262126. https://doi.org/10.1371/
journal.pone.0262126

26.	 Cocchio S, Baldo V, Volpin A, et al. Persistence of anti-Hbs after up to 30 years in 
health care workers vaccinated against hepatitis B virus. Vaccines (Basel). 
2021;9(4):323. https://doi.org/10.3390/vaccines9040323

27.	Akibu M, Nurgi S, Tadese M, Tsega WD. Attitude and vaccination status of 
healthcare workers against hepatitis B infection in a teaching hospital, 
Ethiopia. Scientifica (Cairo). 2018;2018:6705305. https://doi.org/10.1155/2018/​
6705305

28.	 Wijayadi T, Sjahril R, Turyadi, et  al. Seroepidemiology of HBV infection among 
health-care workers in South Sulawesi, Indonesia. BMC Infect Dis. 2018;18(1):279. 
https://doi.org/10.1186/s12879-018-3190-x

29.	 Qin YL, Li B, Zhou YS, et al. Prevalence and associated knowledge of hepatitis B 
infection among healthcare workers in Freetown, Sierra Leone. BMC Infect Dis. 
2018;18(1):315. https://doi.org/10.1186/s12879-018-3235-1

30.	 Trevisan A, Giuliani A, Scapellato ML, et al. Sex disparity in response to hepatitis B 
vaccine related to the age of vaccination. Int J Environ Res Public Health. 
2020;17(1):327. https://doi.org/10.3390/ijerph17010327

31.	 Ciorlia LAS, Zanetta DMT. Hepatitis B in healthcare workers: Prevalence, 
vaccination and relation to occupational factors. Braz J Infect Dis. 2005;9(5): 
384–389. https://doi.org/10.1590/S1413-86702005000500005

32.	 Nagashima S, Yamamoto C, Ko K, et al. Acquisition rate of antibody to hepatitis B 
surface antigen among medical and dental students in Japan after three-dose 
hepatitis B vaccination. Vaccine. 2019;37(1):145–151. https://doi.org/10.1016/j.
vaccine.2018.11.019

33.	 De Geus JL, De Azevedo Koch LF, Kintopp C, et  al. Are healthcare workers 
immunized after receiving hepatitis B vaccination according to recommended 
guidelines? A systematic review and meta-analysis. Int J Health Sci [serial online]. 
2021 [cited 2024 Feb 05];15(1):35–42. Available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC7786443/pdf/IJHS-15-35.pdf

34.	 Liu Y, Ma C, Jia H, et al. Knowledge, attitudes, and practices regarding hepatitis B 
vaccination among hospital-based doctors and nurses in China: Results of a multi-
site survey. Vaccine. 2018;36(17):2307–2313. https://doi.org/10.1016/j.vaccine.​
2018.03.018

35.	 Chen B, Zhang JM, Jiang Z, et al. Media and public reactions toward vaccination 
during the ‘hepatitis B vaccine crisis’ in China. Vaccine. 2015;33(15):1780–1785. 
https://doi.org/10.1016/j.vaccine.2015.02.046

36.	Republic of South Africa Department of Health. Expanded programme on 
immunisation – EPI (SA) revised childhood immunisation schedule from 
December 2015 [homepage on the Internet]. 2015 [cited 2023 Sept 01]. 
Available from: https://www.health.gov.za/wp-content/uploads/2020/11/epi-
schedule.pdf

https://www.safpj.co.za
https://doi.org/10.1055/s-0039-1678728
https://doi.org/10.1055/s-0039-1678728
https://doi.org/10.1155/2012/348240
https://doi.org/10.1186/s12879-017-2893-8
https://doi.org/10.1155/2017/1327492
https://doi.org/10.3126/mjsbh.v17i1.18871
https://doi.org/10.7326/0003-4819-97-3-367
https://doi.org/10.1186/1471-2334-10-191
https://doi.org/10.1186/1471-2334-10-191
https://doi.org/10.2147/JMDH.S334438
https://doi.org/10.2147/JMDH.S334438
https://doi.org/10.1016/j.vaccine.2018.06.043
https://doi.org/10.1016/j.vaccine.2018.06.043
https://apps.who.int/iris/handle/10665/241430
https://apps.who.int/iris/handle/10665/241430
https://doi.org/10.1016/j.vaccine.2016.05.040
https://doi.org/10.1016/j.vaccine.2016.05.040
https://doi.org/10.1371/journal.pone.0216598
https://doi.org/10.1371/journal.pone.0216598
https://media.lawlibrary.org.za/files/legislation/akn-za-act-gn-2022-r1887-eng-2022-03-16.pdf
https://media.lawlibrary.org.za/files/legislation/akn-za-act-gn-2022-r1887-eng-2022-03-16.pdf
https://sahivsoc.org/Files/SA%20NDOH_Viral%20Hepatitis%20guideilnes%20final_.pdf
https://sahivsoc.org/Files/SA%20NDOH_Viral%20Hepatitis%20guideilnes%20final_.pdf
https://doi.org/10.2471/BLT.17.195735
https://doi.org/10.2471/BLT.17.195735
https://doi.org/10.4102/sajid.v37i1.393
https://doi.org/10.4102/sajid.v37i1.393
https://doi.org/10.2807/esm.10.10.00573-en
https://doi.org/10.2807/esm.10.10.00573-en
https://doi.org/10.3390/ijerph16091515
https://doi.org/10.3390/ijerph16091515
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6007a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6007a1.htm
https://doi.org/10.1371/journal.pone.0262126
https://doi.org/10.1371/journal.pone.0262126
https://doi.org/10.3390/vaccines9040323
https://doi.org/10.1155/2018/6705305
https://doi.org/10.1155/2018/6705305
https://doi.org/10.1186/s12879-018-3190-x
https://doi.org/10.1186/s12879-018-3235-1
https://doi.org/10.3390/ijerph17010327
https://doi.org/10.1590/S1413-86702005000500005
https://doi.org/10.1016/j.vaccine.2018.11.019
https://doi.org/10.1016/j.vaccine.2018.11.019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7786443/pdf/IJHS-15-35.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7786443/pdf/IJHS-15-35.pdf
https://doi.org/10.1016/j.vaccine.2018.03.018
https://doi.org/10.1016/j.vaccine.2018.03.018
https://doi.org/10.1016/j.vaccine.2015.02.046
https://www.health.gov.za/wp-content/uploads/2020/11/epi-schedule.pdf
https://www.health.gov.za/wp-content/uploads/2020/11/epi-schedule.pdf

	Hepatitis B immunisation and immune status of nurses in a regional hospital in central South Africa
	Introduction
	Methods
	Study design and setting
	Data collection
	Data analysis
	Ethical considerations

	Results
	Discussion
	Recommendations
	Limitations

	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References
	Figures
	FIGURE 1: Distribution of nurses at different workstations (N = 289).
	FIGURE 2: Comparison of immunisations across workstations (N = 289).

	Tables
	TABLE 1: Distribution of sociodemographic, immunisation characteristics by hepatitis B virus immunisation status (N = 289).
	TABLE 2: Comparison of the hepatitis B virus immunisation characteristics by gender.
	TABLE 3: Comparison of hepatitis B virus immunisation characteristics by the nursing categories and age groups.
	TABLE 4: Factors associated with hepatitis B virus immunisation (n = 289).



