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Background. Hepatitis B virus (HBV) infection causes nearly 300 million chronic infections globally. Healthcare workers face up to four
times the risk of HBV infection through occupational exposure to contaminated blood and bodily fluids. Health sciences students (HSSs)
are regarded as at an even greater risk as they embark on their clinical training journey. While chronic hepatitis B is incurable, it can be
prevented by the safe and effective hepatitis B vaccine (HepB). The South African National Department of Health recommends at least three
doses of vaccine (HepB3) for HSSs before patient contact. However, data on policy implementation at training institutions, vaccine coverage
and HBV immunity in HSSs are lacking or limited.

Objectives. To investigate knowledge, attitudes and practices of HSSs at the University of the Witwatersrand (Wits) in relation to
international guidelines and institutional HepB programmes included in the Wits vaccination policy. Sociodemographic factors predicting
HepB uptake were also investigated.

Methods. A cross-sectional study was conducted between February and June 2021. An electronic, self-administered survey was emailed to
all current HSSs (N=3 785). The survey included questions on sociodemographic characteristics, knowledge of and attitudes towards HepB-
related international guidelines and Wits policies, and HepB uptake and vaccine practices at Wits. Descriptive statistical analyses, followed
by multivariable regression modelling, were used to identify factors associated with HepB uptake.

Results. A response rate of only 7.1% yielded 269 returned surveys, of which 221 were adequate for analysis. Most respondents were female
(69.2%), with a mean (standard deviation) age of 22.5 (3.5) years, and were studying a Bachelor of Medicine and Surgery (MB BCh) degree
(76.9%). Only 78% of those students who reported a history of vaccination (89.1% of study sample) reported a completed vaccine series.
The only significant predictor, when adjusted for interactions, was being enrolled in MB BCh compared with other courses (odds ratio
4.69; p=0.026). Students displayed higher levels of knowledge around institutional (Wits) vaccine recommendations (94.1%) compared
with international recommendations (75.6%). Most students were in favour of mandatory vaccination (91.4%), but not of serological testing
following vaccination (42.5%). Half of our students received vaccinations in private facilities, but no follow-up or record was made of this
by the designated Wits Campus Health and Wellness Centre.

Conclusion. Institutional HepB policies are suboptimal, with no centralised co-ordination or implementation strategy. Urgent efforts
are required to create awareness around policy and management, ensure vaccination coverage in this high-risk group, and foster positive
practices with adequate monitoring.
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Hepatitis B is a potentially life-threatening liver disease that is
caused by the hepatitis B virus (HBV). It remains a major public
health challenge, with approximately 296 million people chronically
infected globally, and ~1 million persons dying annually from
consequent complications, such as liver cirrhosis and hepatocellular
carcinoma.!"? HBV is estimated to be up to 100 times more
infectious than HIV,® and can survive outside of the body for
up to 7 days, during which the virus is still capable of causing
infection.**! Transmission of HBV occurs through exposure to
infected blood and other bodily fluids. The timing of exposure
and transmission routes typically accounts for the geographic
variation in severity and prevalence of HBV infection. Chronic
HBYV infection disproportionately affects low- and middle-income

countries, including many in sub-Saharan Africa, where exposure
typically occurs at an earlier age (infancy and early childhood),
leading to hyperendemic levels.!”! With no ‘curative’ therapies
currently available, the prevention and control of HBV infection
depends on the effective implementation of policies ensuring the
provision of the safe and highly effective hepatitis B vaccine (HepB)
to at-risk populations.”)

In 1991, the World Health Organization (WHO) recommended
the inclusion of a three-dose HepB schedule (HepB3) into routine
infant immunisation programmes to reduce horizontal transmission
in infants and young children.®® In total, 190 WHO member states
have introduced HepB3, with a current global coverage estimated at
83%.! Following this success, the WHO endorsed the addition of a
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first dose within 24 hours of birth (HepB-BD) to prevent mother-to-
child transmission."”! Although coverage remains short of the WHO
target of >90% for HepB3 and HepB-BD, together these strategies
have resulted in a global reduction in the proportion of children
under 5 years becoming chronically infected, from 4.7% to 1.3%,"
and a prevention of more than 14 million potential cases.!"!

Another key strategy to achieving the goal of eliminating HBV
as a global public health threat by 2030 is the need to endorse and
strengthen similar prevention strategies among high-risk adult
groups. One such group includes healthcare workers (HCWs), whose
risk of infection is estimated to 2 - 4 times the level in the general
population.'>!) Qccupational exposure to infectious blood and
bodily fluids (BBF) through percutaneous or mucocutaneous routes
is a major cause of HBV infection among HCWs.'"®! Annually, an
estimated 2.1 million HCWs are exposed to a ‘sharp’ injury, leading to
~66 000 work-related HBV infections globally."® In the unvaccinated
individual, the risk of acquiring HBV infection after a single exposure
approaches 30%.1"" Rates of accidental exposure to BBF are greater
among health sciences students (HSSs) when compared with their
qualified counterparts,'®! particularly when clinical exposure occurs
early in their respective curricula. Other factors contributing to the
increased risk include inadequate knowledge around the risks of
exposure and correct infection prevention methods, inexperience
and a lack of confidence when performing procedural skills, and
a reluctance to admit to accidental exposure in the workplace for
fear of embarrassment.'”"”) The WHO therefore recommends that
all HCWs and HSSs should be vaccinated with HepB3 if previously
unvaccinated, followed by post-vaccination immunity testing
1 - 3 months after the last vaccine dose.*”! Globally, national policies
regarding the vaccination of HCWs, and HSSs in particular, vary
considerably, thus leading to marked differences in HepB coverage.
Moreover, where national policies are not clearly stipulated, regional
or institutional policies are used to govern vaccination practices,
resulting in intranational variations.!!

In South Africa (SA), universal HepB3 was integrated into
the childhood Expanded Programme on Immunisation (EPI)
schedule in 1995.22) Two years later, vaccine coverage for HepB3
was estimated at just 74%, and it remains below the 90% target
more than two decades later.”®! Consequently, a significant
proportion of individuals born after 1995 remain inadequately
vaccinated (incomplete HepB3 series or unvaccinated). In addition,
universal HepB-BD was not routinely carried out in SA during that
period. With regard to high-risk adult population groups, such as
HCWs and HSSs, the SA National Department of Health (DoH)
recommends pre-exposure vaccination - i.e. vaccination before
engaging in any clinical activities.?"! However, guidelines for post-
vaccination immunity testing are ambiguous, only stipulating ‘high-
risk HCWs’ with no reference to HSSs.!** In addition, HSSs are not
provided with free vaccination,” leaving academic institutions
to create and implement their own guidelines and policies for the
protection of their students.?!’ Two studies at other SA higher-
education institutions show coverage levels exceeding 90% among
HSSs, with one institution enforcing mandatory HBV vaccination,
and the other providing free vaccination and serological testing
services.20%7)

Current guidelines at the University of the Witwatersrand (Wits)
recommend HBV vaccination to all students registered within the
Faculty of Health Sciences (FHS) during their first year of study. HSSs
born after the introduction of HepB3 in the SA EPI receive a single
‘booster’ dose of HepB, with HepB3 reserved for only those students
born before the introduction of HepB3 and non-SA residents
who fail to provide proof of prior HepB3 receipt. There are no

recommendations stipulated for HBV serological testing, to confirm
immunity following vaccination, under the current Wits policy.
The university’s Campus Health and Wellness Centre (CHWC)
provides healthcare services to Wits staff and students, including the
administration of vaccines to HSSs for a nominal fee that is billed
to the student’s account. The CHWC services are currently the only
source of records for determining HBV vaccine coverage among
HSSs at Wits. However, this record is incomplete as many students
may choose to be vaccinated at other health facilities (HF), or remain
unvaccinated without the knowledge of the university. At present,
HBYV vaccine coverage among FHS students at Wits remains unclear.
Data on current vaccination practices among HSSs at Wits are
necessary to inform policy and protect this high-risk cohort. Surveys
designed to assess the knowledge, attitude and practices (KAP)
have been validated for the identification of knowledge gaps and
behavioural patterns related to vaccination among at-risk population
groups. Further, they provide baseline data that may be used
to evaluate any proposed interventions. We aimed to investigate
the HepB uptake and KAP of undergraduate HSSs in relation to
international and institutional (Wits) HepB policies, and further,
investigate factors associated with HepB uptake.

Methods

A cross-sectional analytical study was conducted at the Wits FHS
Campus. An electronic, self-administered questionnaire was sent
to all students registered with the FHS from February to June
2021. A total of 3 785 students were invited to participate via email
through the undergraduate office. The questionnaire was created and
managed using an electronic data capture system (REDCap Software,
USA). Validation of the questionnaire was completed through a
pilot study on 15 undergraduate students (not included in the final
analysis) in February 2021. The amended questionnaire consisted
of sections related to student sociodemographic characteristics and
prior hepatitis B vaccination, both HepB and HepB3. In addition,
three domains were included that assessed the KAP of students
towards HBV vaccination policies at Wits. The practice domain was
limited to those students who had previously received HepB, and
included questions on the timing and setting of vaccination in the
Wits context.

The responses within the questionnaires were analysed to
determine the HBV vaccine coverage among our study population.
Questionnaire items did not contain forced-choice formats due
to the sensitive nature of some of the questions. Several variables
also contained options for ‘prefer not to say’ or ‘unsure. Through
the REDCap survey instrument we were able to create a branching
logic to questions, depending on the options selected. This allowed
a logical flow of targeted and congruous questions between students
with different vaccination histories/statuses.

The invitation email included an information sheet that described
the purpose of the study, and guaranteed anonymity and strict
confidentiality. Consent was obtained electronically from each
participant prior to commencement of the questionnaire. Ethics
approval was obtained from the Wits Human Research Ethics
Committee (Medical) (ref. no. M201157) in February 2021.

All data were captured and stored on the encrypted REDCap
online database. Completed questionnaires were anonymised, and
personal identifiers were removed before importing the raw data
into a password-protected Excel (Microsoft, USA) document. The
data were then cleaned and checked for the significance of missing
values (no significance was detected). A final version of the data was
then imported into SPSS Statistics version 20.0 (IBM Corp., USA)
for analysis.
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Statistical analysis

Descriptive analysis of the dataset is presented as frequencies (n) and
proportions (%) of the total study sample (N). Continuous variables
are reported as means with standard deviation (SD) for normally
distributed data and median and interquartile ranges (IQR) for non-
normally distributed data.

Loglinear analysis, as a non-directional test, was used to determine
if any significant associations existed between any categorical
variables. The output of this analysis (K-way and higher-order
effects) showed that only main effects between variables were
significant, and no significant interactions were found between
predictor variables. Following this, Pearson’s x* test (or Fisher’s Exact
test where appropriate) was conducted on all variables that showed
statistical significance in the loglinear analysis. Predictor variables
that showed a significance of p<0.20 on x* testing were included
in the final analysis. This multivariable binary logistic regression
model was conducted to calculate the effect size (in the form of
an adjusted odds ratio (OR) and 95% confidence interval (CI)) of
predictor variables on the outcome (whether the respondent had
been previously vaccinated coded as 1; or not vaccinated coded as 0).
Responses recorded as ‘unsure’ were excluded from the binary logistic
regression model.

All tests were two-tailed and a p-value <0.05 was considered
statistically significant. Data will be maintained and stored in the
REDCap database for a period of 6 years, as per regulatory and
institutional requirements.

Results

A total of 3 785 questionnaires were distributed electronically, of
which 269 responses (7.1% response rate) were received, and 221
(82.2%) were regarded as satisfactorily completed for analysis - i.e.
data on the primary outcome variable of vaccination history was
entered.

Table 1 describes the participant characteristics. More than two-
thirds of the 221 respondents were female (69.2%; 153/221), with
a mean (SD) age of 22.5 (3.5) years. The majority (85.5%; 189/221)
were born after 1995 when the HBV vaccine was introduced into the
EPI in SA. Most of the respondents were of SA nationality (94.1%;
208/221), had grown up in urban settings (85.5%; 189/221) and
were studying a Bachelor of Medicine and Surgery (MB BCh) degree
(76.9%; 170/221).

HepB history

Of the 221 students, 89.1% (197/221) reported having been vaccinated
against HBV, with 78.2% (154/197) of these having received a
complete vaccine schedule of at least three doses (HepB3). Those who
were unsure of any previous vaccination account for 5.9% (13/221) of
our study sample, with a further 8.6% (19/221) unsure of the number
of doses received (Fig. 1).

Only 5% (n=11) of students had never been vaccinated. The most
common reasons cited by participants, for either no vaccination
or an incomplete series, were vaccine stock-outs (n=7), a lack of
information around institutional vaccination policies (n=>5), financial
cost implications (1=4) and a fear of needles (n=2).

In order to identify any associations between predictor variables
and a positive vaccination history, only students who reported
previous vaccination (1=197) and those who reported no vaccination
(n=11) were analysed. Students who were ‘unsure’ of their vaccine
status (n=13) were excluded from this analysis as their impact
did not change the outcome interpretation (separate independent
analyses conducted) and could not be used as a stand-alone group by
themselves due to the low sample size.

The following variables were significantly associated with a positive
vaccine history (Table 2): white students compared with black
students (OR 7.75; p=0.007); growing up in an urban setting (OR
4.74; p=0.011) and academic course enrolment - MB BCh compared
with all others (OR 8.54; p<0.001). Following multivariable binary
logistic regression, course enrolment remained the only significant
predictor of a positive vaccine history (adjusted OR 4.69; p=0.026).
Sex (p=0.502), marital status (p=1.000) and number of children
(p=1.000) showed no significant association. All students born after
1995 were 1.17 times more likely to be vaccinated compared with
those born during and before 1995, although this was not significant
(p=0.887).

Knowledge around HBV vaccination policy and
implementation

A number of questions were posed to the students to determine
their knowledge on HBV vaccination policy and implementation
(Table 3). Respondents who stated that vaccinations form part of
standard infection prevention and control precautions for HCWs
were five times more likely to be vaccinated (p=0.009) than those
who disagreed or were unsure. Approximately half (52.5%) of the
students knew that HepB3 vaccination does not necessarily equate
to immunity, while 24.9% (55/221) incorrectly viewed three vaccine
doses as immunity and a further 21.7% (48/221) were unsure.
Further, 29% did not know that antibody testing was required after
vaccination to measure immunity, while nearly half (48.9%) were
unsure.

Respondents displayed higher levels of knowledge around
institutional (Wits) vaccine recommendations (94.1%) than
international (WHO) recommendations (75.6%). Notably, HSSs who
were aware of Wits vaccination policies were 12 times more likely
to have been vaccinated than those who did not know the policy
(p<0.001). However, less than one-quarter of students were aware
of when (23.6%) or to whom (15.4%) they should submit proof of
vaccination.

Attitudes towards Hepatitis B vaccination

From Table 4 it is apparent that the majority of respondents (84.6%)
believed that HBV vaccination should be mandatory for all HSSs at
Wits. Only 6.8% stated that it should not be mandatory, while 1.8%
were uncertain. Qualitative inputs from some students (n=15; 6.8%)
stated that mandatory policies should be limited to specific groups,
including those students who ‘have high clinical risk exposure, ‘are
patient-facing’ or ‘participate in laboratory dissections or other
high-risk activities. Fewer than two-thirds of the respondents (62%)
thought post-vaccination antibody testing was necessary to confirm
immunity, while less than half (42.5%) agreed that this practice
should be made mandatory. No significant associations were noted
between attitudes towards HBV vaccination and a history of having
been vaccinated.

Vaccination practices at Wits

Of the students who had been previously vaccinated against HBV
infection (n=197), a significant majority of 170 (86.3%) students
had received their most recent vaccine dose while attending
university (Fig. 2). CHWC was responsible for vaccinating less
than half of these students (78/170), with most using private health
facilities (85/170). Up to 80% (73/91) of respondents who had
not been vaccinated at CHWC did not provide evidence of their
vaccination status to CHWC, and all 73 students reported that no
follow-up was made by Wits authorities on confirming proof of
vaccination.
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Table 1. Sociodemographic characteristics of participants in the study (N=221)

Characteristic Category n (%)*
Date of birth’

Before (and including) 1995 19 (8.6)

1996 onwards 189 (85.5)
Sex

Non-binary 4 (1.8)

Male 62 (28.1)

Female 153 (69.2)
Race

Black 72 (32.6)

White 99 (44.8)

Indian/ Asian 47 (21.3)
Marital status

Single 211 (95.5)

Married/In a relationship 7 (3.2)
Children/ dependents

None 214 (96.8)

>1 5 (2.3)
Nationality

South African 208 (94.1)

Foreign national 11 (5.0)
Place of birth

Home birth 6 (2.7)

Clinic 11 (5.0)

Hospital 201 (91.0)
Childhood residence

Rural 30 (13.6)

Urban 189 (85.5)
Course enrolment

Bachelor of Medicine and Surgery (MB BCh) 170 (76.9)

Bachelor of Pharmacy 16 (7.2)

Bachelor of Science in Physiotherapy 11 (5.0)

Bachelor of Health Sciences 10 (4.5)

Bachelor of Science in Occupational Therapy 7(3.2)

Bachelor of Dental Science 2(0.9)

Bachelor of Clinical Medical Practice 1(0.5)

Bachelor of Nursing 1(0.5)

*All values reported as frequency (1) and percentages (%). Percentages reflect proportion of total sample size (N=221) and account for any missing data when % values do not add up to 100%.
Date of birth categorised according to timing of hepatitis B vaccine introduction into the Expanded Programme on Immunisation.

Discussion

This study sought to provide a cross-sectional description and
understanding of the KAP of HBV vaccination in undergraduate
FHS students at Wits. In addition, we sought to identify associations
between sociodemographic characteristics and vaccination practices
influencing HepB uptake among HSSs.

Due to COVID-19 regulations and the limited access to
the university campus, questionnaire surveys were distributed
electronically to students via university-linked emails. Despite
several invitations to participate in the study, <10% of the HSSs
responded to the questionnaire. This is not uncommon for digital
surveys, which can be at least 10 percentage points lower than
paper-based surveys, with response rates of approximately one-
quarter of the population.”®’ However, our response rate was
shown to be markedly lower than other studies conducted in
higher-education institutions,?”! particularly among undergraduate
students. Several reasons for student non-participation in surveys
have been suggested, including a general decrease in volunteerism

among students, higher demands for participation (exponential
increase in online survey methodology for research purposes) that
results in over-surveying, and preferential use of mobile devices
(questionnaire functionality is not always optimised for mobile
devices).P! Additionally, concerns around safety and confidentiality
may contribute to a reluctance to use web-based methods. Non-
connectivity could not account for the lack of response, since all
registered students received monthly data allowances, and the
majority of teaching and learning occurred online during the 2021
academic year.

Although 89% of the respondents had received at least one dose of
HepB, only 78% of those completed the vaccination series (HepB3).
The 89% coverage in our study is similar to other SA studies that
showed >90% coverage among HSSs.**?”) These findings are in
stark contrast to other African institutions, where coverage has been
reported as low as 5%.52) The major reasons for lack of vaccination
within our cohort (5% of respondents) included vaccine stock-
outs, inadequate education and information around the benefits
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Have you previously been
vaccinated against

Yes
n=197 (89.1%)

Have you received
at least three doses

hepatitis B virus (HBV)?
N=221

No Unsure
n=11 (5.0%) n=13 (5.9%)

of the vaccine?
N=197

Yes No
n=154 (78.2%) n=24 (12.2%)

Unsure
n=19 (9.6%)

Fig. 1. Flow diagram illustrating the prevalence of complete and partial vaccine coverage to hepatitis B virus infection among study participants (N=221).

and potential side-effects of vaccination at Wits as well as the costs
associated with vaccination. The financial burden of vaccination
has also been the principal factor contributing to non-vaccination
in other African and European institutions.?s*% Therefore, the
provision of free and accessible vaccines for high-risk students,
through either government or private donor funds, is a necessary
means of protecting HSSs against HBV infection, and in turn the
patients they care for. This recommendation is supported by other
studies showing that the provision of free vaccination to students led
to a significant increase of coverage, from 9.4% to 48.8% (p<0.001).5*!

Although the poor response rate limited the statistical power
of our study, several significant associations were found. Certain
sociodemographic traits were positively associated with a participant’s
likelihood of previous vaccination. These factors include white race
and growing up in urbanised areas. These associations are similar
to studies from other low- and middle-income countries and reflect
the institutionalised effects of marginalisation on certain population
groups, as well as a failure to provide redress to social determinants
of health. The higher rates of vaccination in some race groups or
those living in certain geographic locations may reflect differences
in access to centralised healthcare services as well as socioeconomic,
educational and health literacy differences. A positive association
with HBV knowledge and urban residence, for instance, has been
documented in some studies,*” but not in others.”” However, these
aspects were not evaluated directly in this study, and future studies
will be required to expound on this finding.

The strongest predictor of a students vaccination status was the
course in which they were enrolled. Students enrolled in the medical
course (MB BCh) were 8.5 times more likely to have been vaccinated
than other HSSs (OR 8.54; p<0.001). These findings concur with
those in other studies,* which attribute the higher levels of vaccine
coverage among medical students to more clinical experience, as well
as greater knowledge around HBV infection and prevention measures.
A study by Ochu et al.”” found that HCWs (i.e. persons with greater

health literacy) exhibited higher perceptions of both susceptibility to
contracting HBV and disease severity of HBV, if contracted. These
health beliefs in turn drove positive health-related behaviours, such
as vaccination, in this subgroup.®” Thus, improving health literacy on
HBV can directly improve one’s health behaviour.®!

The majority of students displayed good knowledge of both
institutional (94.1%) and international (75.6%) recommendations
for HepB. However, only institutional knowledge was significantly
associated with HepB uptake (OR 11.94, p<0.001). Despite this,
most students were still not aware of where or by when proof of
vaccination needed to be submitted to the health authorities at Wits.
It is clear that the Wits policy on HepB is not implemented effectively.
Increasing awareness of Wits HepB policy, coupled with earlier
education on the risk of HBV exposure and infection and benefits of
timely and appropriate vaccination, will improve vaccine uptake and
HSS engagement in positive vaccination behaviours.

Uncertainty around concepts of vaccination and immunity following
vaccination (‘immunisation’) was noted among our student cohort.
Approximately half of the students (52.5%) knew that a complete
primary series (HepB3) did not necessarily equate to immunity. Levels
of knowledge on post-vaccination immunity showed no significant
association with a student’s prior vaccine status. This is not a surprising
finding, as a study of SA HIEs found a poor understanding of
what constituted adequate immunity following vaccination among
academic principals and heads of departments at these universities and
nursing colleges.”") Authority figures such as these have been shown
to influence a student’s decision to vaccinate with improved uptake
among those who are better informed by professional sources or
medical teachers.”® The introduction of formal training by academic
authorities for newly admitted HSSs could address the shortfalls in
knowledge surrounding HepB and immunity.

More than 90% of the students in our study stated that ‘mandatory’
policies for HepB should be implemented by the university. This
shows that students understand and value the importance of vaccines
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Table 2. Factors associated with hepatitis B vaccination among Faculty of Health Science students at the University of the

Witwatersrand (N=221)

Univariable analysis*

Multivariable analysis®

Characteristics Category OR 95% CI p-value AOR 95% CI p-value
Date of birth*
Before (and including) 1995 1 0.887
1996 onwards 1.17 (0.14 - 9.87)
Sex
Male 1 0.502
Female 1.53 (0.43 - 5.43)
Race
Black 1 0.007 1
White 7.75 (1.62 - 37.19) 5.46 (0.97 - 30.86)  0.055%
Indian/Asian ¢
Marital status
Single 1 1.000
Married/in a relationship 0.95 (0.91 - 0.98)
Children/dependents
None 1 1.000
>1 0.95 (0.91 - 0.98)
Nationality
Foreign national 1 0.052 1 0.278
South African 4.59 (0.86 - 24.44) 2.93 (0.42 - 20.33)
Place of birth
Home birth 1 0.240
Clinic 2.00 (0.10 - 41.00)
Hospital 5.06 (0.51 - 49.99)
Childhood residence
Rural 1 0.011 1 0.308
Urban 4.74 (1.28 - 17.54) 2.25 (0.47 - 10.75)
Course enrolment
All other courses 1 <0.001 1 0.026
MB BCh 8.54 (2.36 - 30.84) 4.69 (1.20 - 18.28)

AOR = adjusted odds ratio; CI = confidence interval; MB BCh = Bachelor of Medicine and Surgery; OR = odds ratio.

*Reference categories indicated with an OR of 1

Factors included in multivariable analysis on the basis of loglinear and x> analysis where p<0.20 in univariable analysis. Among 9 variables, 4 variables were selected by stepwise method:
R2=0.237 (Hosmer and Lemeshow Test); 0.095 (Cox and Snell); 0.277 (Nagelkerke); test statistic = 20.319, p<0.001

“Date of birth categorised according to timing of hepatitis B vaccine introduction into the Expanded Programme on Immunisation.

*Multicollinearity inhibited determination of significance as all respondents from this category answered ‘yes.

‘Reference category (black students); White students and Indian students combined in analysis due to low sample size numbers

in preventing HBV infection and transmission. Similarly, strong
recommendations and mandates have been shown to improve
vaccine coverage, while other studies show that one of the principal
reasons behind non-vaccination (cited by HSSs) was the ‘non-
compulsory’ nature of HepB policies.”*!

In addition, the majority of students (62%) felt that HSSs
should confirm their immune status following vaccination, despite
the omission thereof from current Wits HepB policy. Less than
half agreed that this practice should be made mandatory by the
institution. The lower response in favour of mandatory policy could
be the result of suspected financial implications for the students, who
are expected to pay for their own vaccines, and may have assumed
similar costs would be incurred by them if additional mandates
come into effect. A study by Le Roux and Dramowski® at another
SA university saw their HSSs calling for vaccination and immunity
testing to be subsidised by the university funders or the National
DoH, a sentiment not examined in our study. When vaccination
and immunity testing are provided free of charge, >90% of students
complete their vaccination schedules and at least 80% receive
immunity testing.?” The subsidisation of vaccination and serological

testing to confirm immunity to HBV should be considered by both
institutional and national health authorities.

Limitations

This study was conducted in a single academic institution within SA,
which limits the generalisability of the results found. In addition, the
questionnaire relied upon self-reported HBV vaccination practices,
without documented proof of prior vaccine receipt, which is subject
to recall bias particularly for vaccines received in childhood. Despite
guaranteeing and safeguarding the anonymity of our participants,
several students were not comfortable with answering questions
around vaccine practices, as seen by those choosing to select the
option ‘prefer not to say’ or omitting the options altogether. The
contribution of the COVID-19 pandemic to the remote online
teaching and learning interface may have also contributed to ‘survey
fatigue, leading to a low response rate for the online survey used.
Questions referring to knowledge may be subject to social desirability
bias as students may have searched for the correct answers online
during the survey - no time limits or website browser restrictions were
implemented. The use of an electronically distributed questionnaire
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Table 3. Knowledge on hepatitis B vaccination policy and implementation (N=221)

Questions on knowledge Category n (%) OR* 95% CI p-value
International policy
1. Do hepatitis B vaccinations No 4(1.8)
form part of standard Infection Yes' 191 (86.4) 5.00 (1.35-18.58)  0.009
Prevention and Control precautions 7o o 24 (10.9)
for HCWs?
2. Does receiving three doses of No' 116 (52.5)
hepatitis B vaccine mean that you  yeg 55 (24.9) 0.91 (0.27 - 3.10) 0.885
are immune to the disease? e 48 (21.7)
3. Does the World Health Organisation No 2(0.9)
(WHO) recommend routine Yes' 167 (75.6) 2.78 (0.81 - 9.53) 0.092
hepatitis B vaccination for HCWs, (5,00 50 (22.6)
including HSSs?
4. Does the WHO recommend No 64 (29.0)
serological testing after hepatitis B Yest 48 (21.7) 1.15 (0.24 - 5.55) 0.858
vaccination to confirm immunity? Uhiisiie 108 (48.9)
Institutional policy
5. Does Wits recommend hepatitis B No 1 (0.5)
vaccination for HSSs? Yes' 208 (94.1) 11.94 (2.52-56.58)  <0.001
Unsure 12 (5.4)
6. By when should proof of hepatitis B Before commencing first year studies 4(1.9)
vaccination be submitted to Wits? #  Before the end of the first year of study! 49 (23.6) 2.17 (026 -18.13)  0.463
Before commencing clinical rotations 86 (41.3)
Unsure 69 (33.2)
7. Where should proof of hepatitis B CHWC' 32 (15.4) 0.28 (0.06 - 1.22) 0.072
vaccination be submitted? Faculty registrar office 21 (10.1)
Head of Department 13 (6.2)
HCW during the first clinical rotation 1 (0.5)
HPCSA 5(2.4)
Unsure 136 (65.4)

CHWC = Campus Health and Wellness Centre; CI = confidence interval); HCW (= healthcare worker; HPCSA = Health Professions Council of South Africa; HSS = health-sciences student;
OR = odds ratio; WHO = World Health Organization; Wits = University of the Witwatersrand.

*Reference categories included all categories not marked by * which were combined together to form one category.

Correct response

“Branching logic used to answer question on institutional policy taken from those who answered correctly in question 5 (N=208).

Table 4. Attitudes towards hepatitis B vaccination and serological testing (N=221)

Question on attitude Category n (%) OR* 95% CI p-value
1. Do you believe it should be No 15 (6.8)
mandatory for all HSSs at Wits to be Yes - all HSSs" 187 (84.6) 291 (0.57 - 14.76) 0.180
vaccinated against hepatitis B? Yes - but only some’ 15 (6.8)
Unsure 4(1.8)
2. Do you think it is necessary for No 52 (23.5)
HSSs to check if they have adequate Yes' 137 (62.0) 0.15 (0.02 - 1.19) 0.054
immunity (using antibody tests) to Unsure 32 (14.5)

hepatitis B after completing their
vaccination schedule?

3. Do you think Wits should make No 91 (41.2)
it compulsory to submit antibody Yes' 94 (42.5) 0.59 (0.18 - 2.01) 0.399
tests as proof of immunity against Unsure 36 (16.3)

hepatitis B, before allowing students
to have contact with patients?

CI = confidence interval; HSS = health sciences student; OR = odds ratio; Wits = University of the Witwatersrand.
*Reference categories included all categories not marked by * which were combined together to form one category.
Positive response.
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When was your
last dose of

Where did you
receive your

Adolescence

hepatitis B vaccine received?
N=197

Childhood
n=21(10.7%)

Unsure

n=2 (1.0%) n=4(2.0%)

hepatitis B vaccines?
N=170

CHWC only
n=78 (45.9%)

Public HF
n=6 (3.5%)

Private HF
n=85 (50.0%)

If you were not vaccinated
at CHWC, did you provide them

Unsure
n=1(0.6%)

with proof of vaccination?
N=91

No
n=73 (80.2%)

Yes
n=16 (17.6%)

Did anyone from
Wits follow up with you
to request proof?
N=73

\[e}
n=73 (100%)

Unsure
n=2(2.2%)

Fig. 2. Hepatitis B vaccination practices among students who had self-reported previous vaccination at the University of the Witwatersrand, (N=197).
(CHWC = Campus Health and Wellness Centre; HF = health facility; Wits = University of the Witwatersrand.)

in our study may have introduced a volunteer bias whereby the
characteristics of respondents may differ systematically from non-
respondents and thus the greater target population. This volunteer
bias is likely inflated by the poor response rate in our study (7.1%)
as well as the skewed sampling distribution towards medical students
(76.9%). Furthermore, the lack of record-keeping and corroborating
data from the Wits CHWC prevents a true understanding of the
potential over- or under-estimation of HepB uptake within our
sample compared with the total HSS population at Wits. It is therefore
not possible to generalise these findings to our target population or
similar populations at other tertiary institutions.

Conclusion
As students play an important role in the dissemination of knowledge
and raising awareness among their communities, more opportunities

to improve education and drive awareness around hepatitis B should
be provided to the students themselves. Furthermore, HBV-related
educational and empowerment initiatives should occur, to improve
health-seeking behaviour and create a culture of health advocacy
among the HSS communities at Wits. It is apparent from our study
that policies regarding HepB at Wits require strengthening and
reform. The current CHWC facility serves as the principal provider
for preventive care services for students actively seeking assistance.
However, both the FHS and CHWC facilities are currently not
equipped to monitor and evaluate the vaccination practices of HSSs,
and as a result may overlook those students who are unvaccinated
and thus remain at high risk for infection when entering clinical
practice. The responsibility to ensure completed vaccine series should
not be left to students, but rather current policy should be enforced
and centralised, and the CHWC should be provided with sufficient
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powers and resources for monitoring, follow-up and facilitation of a
completed three-dose vaccination. In addition, Wits HepB policies
should include serological testing to confirm immunity following
vaccination, as well as to identify potential vaccine non-responders
or those who may be infected, with these services and costs
subsidised by the institution. We further recommend collaboration
with the National DoH to assist with the following: identify prior
vaccination status through national immunisation records; create
a central electronic repository for HepB and immunity testing for
all HSSs; provide extensive training, knowledge and up-to-date
research for the prevention and management of exposure to HSSs
through institutional authorities; and offer subsidies and incentives
for complete vaccination and immunity testing, given the potential
for non-immune healthcare personnel to transmit infection to
vulnerable patients and pose a risk to their own well-being. Future
research that samples a greater proportion of the target population of
HSSs are needed to validate and expand on the findings of this study
as well as facilitate the generalisability of our conclusions.
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