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ABSTRACT

Introduction The outbreak of novel COVID-19 caught

the world off guard in the first quarter of 2020. To stem
the tide of this pandemic, there was acceleration of

the development, testing and prelicensure approval for
emergency use of some COVID-19 vaccine candidates.
This led to raised public concern about their safety and
efficacy, compounding the challenges of vaccine hesitancy.
The onus of managing and administering these vaccines
to a sceptical populace when they do become available
rests mostly on the shoulders of healthcare workers
(HCWs). Therefore, the vaccine confidence levels of HCWs
become critical to the success of vaccination endeavours.
This proposed study aims to estimate the level of vaccine
confidence and the intention to receive a COVID-19
vaccine among future HCWs and their trainers at a specific
university in Cape Town, South Africa, and to identify any
vaccination concerns early for targeted intervention.
Methods and analysis This proposed study is a cross-
sectional survey study. An online questionnaire will be
distributed to all current staff and students of the Faculty
of Medicine Health Sciences of Stellenbosch University

in Cape Town, South Africa. No sampling strategy will

be employed. The survey questionnaire will consist of
demographic questions (consisting of six items) and
vaccine confidence questions (comprising six items in
Likert scale format). Log binomial models will be employed
to identify factors associated with vaccine confidence and
intention. The strength of association will be assessed
using the OR and its 95% CI. Statistical significance will be
defined at a p value <0.05.

Ethics and dissemination Ethics approval has been
obtained for the study from Stellenbosch University
(Human Research Ethics Committee reference number
§$19/01/014 (PhD)). The results will be shared with relevant
health authorities, presented at conferences and published
in a peer-reviewed journal.

INTRODUCTION

Background

The world is currently in the grip of COVID-19
pandemic caused by SARS-CoV-2." The disease
has claimed millions of lives and wreaked
economic havoc worldwide since it was
declared a pandemic by the WHO in March

. Hassan Mahomed
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Strengths and limitations of this study

» The questionnaire will be pilot tested to ensure that
questions and response options are understood as
intended, and are well adapted to the local context.

» Weighting method will be used to control for non-
response bias.

» Log binomial regression will be used to identify fac-
tors associated with vaccine confidence.

» A limitation of the study is that vaccine confidence
will be measured using an adapted questionnaire
that has not been formally validated in previous
studies.

2020. The problem is further compounded
by some countries experiencing a second
and third wave of the pandemic®® and the
emergence of new and possibly more virulent
strains of the virus.* All these, coupled with its
high infectivity rate, resulted in an unprece-
dented global effort to develop and produce
safe and effective vaccines within an equally
unprecedented short time frame.” This feat
was achieved in the last quarter of the year
2020 when the first set of safe and effective
vaccine candidates received prelicensure
emergency use authorisation by the Food and
Drug Administration (FDA) in the USA and
other countries.’

Since then, there has been a gradual
roll-out of COVID-19 vaccination with several
vaccines by multiple countries. Millions of
people have been vaccinated, and many more
are scheduled to receive COVID-19 vaccina-
tion, raising hopes that the pandemic will
soon be brought under control and life can
go back to normal.

However, the rapid positive progress in
the fight against the COVID-19 pandemic
has also brought new concerns. One such
concern is the effect of the unprecedented
speed of development and emergency use
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authorisation of the successful vaccine candidates on
the already tenuous public confidence in vaccines and
vaccinations. Despite concerted efforts of some govern-
ment agencies such as the FDA,” regional health agencies
such as the European Medicines Agency,® and the WHO'
and other credible sources’ '"* to allay these fears and
reassure the public that these speedy developments were
possible due to years of acquired and accumulated knowl-
edge, and that scientific rigour was not compromised,
the public is still cautious of these successful vaccine
candidates."’

Prior to the pandemic, the waning public confidence
in vaccines that had been simmering for decades reached
crisis levels, prompting the WHO to declare ‘vaccine hesi-
tancy’ as one of the 10 threats to global health in the year
2019."” Defined in 2012 as the delay in acceptance or
refusal of vaccination despite the availability of vaccina-
tion services,'* vaccine hesitancy is complex and context
specific, and varies across time, place and vaccines.'* '°
Vaccine confidence is one of the most common determi-
nants of vaccine hesitancy globally.'® Vaccine confidence
refers to trust in the safety and effectiveness of vaccines,
trust in the competency of the healthcare providers who
administer them and trust in the intentions of the policy-
makers who propose them.'” Therefore, estimating the
vaccine confidence levels in a population should give an
indication of how hesitant or otherwise the population
may be. This is of particular importance if the vaccine
confidence investigation is conducted among the subset
of the population charged with the responsibility of
administering and promoting vaccines and vaccination to
the rest of the general public; that is, healthcare workers
and their trainers.

The crucial role of healthcare workers to the success of
vaccination uptake is well recognised as they are usually
the most trusted source of health information for the
general public.'"™* Negative vaccine sentiments expressed
by some of them are a cause for concern as those self-
reporting to be vaccine hesitant also admit to not admin-
istering, recommending or following the recommended
vaccination schedule with their patients.'®*’ Vaccines such
as human papillomavirus (HPV), hepatitis B, seasonal
influenza and pandemic influenza vaccines are some of
the vaccines that healthcare workers (HCWs) have been
known to exhibit hesitancy towards for various reasons
such as perceived lack of effectiveness (eg, seasonal
influenza vaccines) and doubt about the safety (eg, HPV
vaccines).'®? The review of Paterson and her team in
2018 reveals that hesitancy by HCWs towards influenza
vaccines was the highest reported vaccine hesitancy in the
reviewed literature at 86%.'® Other vaccines that HCWs
were hesitant about are hepatitis B, pertussis, smallpox,
varicella and HPV vaccines. A small percentage (3%) of
the literature reviewed in the same study documented
HCW hesitancy towards vaccines in general.'® This kind
of attitude among HCWs is quite concerning. These atti-
tudes can lead to actions that can undermine vaccination
uptake in populations served by such HCWs, leading to

pockets of undervaccinated individuals who could poten-
tially serve as reservoirs for outbreaks of vaccine prevent-
able diseases. This is an undesirable situation to be
avoided as much as possible, especially in this pandemic
period.

Study rationale

Vaccine attitudes of HCWs have been investigated in
diverse contexts and places,'?** and similar studies have
been carried out among medical students and HCWs in
training.”’32 However, few studies have reported on
vaccine attitudes among HCWs in training and their
trainers together. This underscores the need for such a
study as this one that proposes to estimate the vaccine
confidence index among both subsets of the HCW popu-
lation. In addition, the study will also be providing insight
into intentions to take COVID-19 vaccines in the study
population when they become available. This will be a
crucial piece in the knowledge puzzle of the vaccination
attitudes in this population, and also contribute to the
knowledge of vaccination attitudes of the wider South
African population. In the planned three-phase roll-out
of COVID-19 vaccination in the country,” frontline
HCWs are the priority population scheduled to receive
the vaccines in the first phase. Having this baseline knowl-
edge will assist in identifying possible barriers and facil-
itators to the receipt of the COVID-19 vaccines in the
study population, and will provide more current data
on intention to take COVID-19 vaccines of the general
South African population in addition to those previously
reported.'®?*

In a 67-country survey study of the state of vaccine
confidence conducted by Larson and her team they
found that vaccine sentiments were generally positive
across the countries surveyed which included South
Africa.'® However, they also reported a diversity of nega-
tive sentiments regarding vaccine safety and other issues
which varied between continents and countries. The
study had four statements related to attitudes towards
vaccines: ‘vaccines are important for children to have’;
‘overall I think vaccines are safe’; ‘overall I think vaccines
are effective’; and ‘vaccines are compatible with my
religious beliefs’. Participants were asked to rate the
degree to which they agree with each statement on the
5-point Likert scale: ‘strongly agree’, ‘tend to agree’,
‘do not know’, ‘tend to disagree’ or ‘strongly disagree’.
The proportion of South African participants who were
sceptical of the importance, safety, effectiveness and reli-
gious compatibility of vaccines was 6.6%, 10.2%, 10.2%
and 14.2%, respectively. Over half a decade has elapsed
since this survey was conducted, and the world at large
has changed and so has the vaccination landscape, espe-
cially with the advent of SARS-CoV-2 and the COVID-19
pandemic.

Therefore, it is important and imperative to explore
what changes might have occurred over this period
of time and what effect it might have on vaccine confi-
dence of South Africans as the country prepares for its
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COVID-19 vaccination roll-out of which the HCWs are the
scheduled priority recipients in phase 1%

HCWs in training are future healthcare practitioners,
trainers and policymakers. As such their vaccine atti-
tudes need to be measured and optimum attention given
to them while they are still in training to ensure that a
positive vaccination attitude is developed and main-
tained during their training that will hopefully last long
into their professional lives. Therefore, measuring their
vaccine confidence is critical to developing targeted
interventions that will address potential vaccine concerns
that they may be harbouring. The attitudes of those who
provide training to these future healthcare practitioners
are also key to any intervention which seek to foster posi-
tive attitudes to vaccines among this group. After due
consideration of all the cogent reasons proffered above,
and the potential benefits inherent in this proposed study,
the need for such a study at such a time as this cannot be
overemphasised.

Study aim

The proposed study seeks to answer the following
research question: what is the level of vaccine confi-
dence of a cohort of future healthcare workers and their
trainers at an academic institution in Cape Town, South
Africa? The aim is to estimate the vaccine confidence
level of current academic staff and students of the Faculty
of Medicine and Health Sciences at Stellenbosch Univer-
sity in Cape Town. Additionally, we will estimate the effect
of several predictors on the vaccine confidence level in
this population.

METHODS AND ANALYSIS

Study design

This is a cross-sectional survey targeting all academic
staff and students of the selected institution. The oper-
ational definition of ‘academic staff’ for the purpose of
this proposed study is staff that are engaged in research
or teaching at undergraduate and/or postgraduate levels.
Voluntary participation in the survey will be deemed as
consent. Only current academic staff and students are
eligible to participate.

Study population and sample size
The population was defined as the current (as at the time
of commencement of the study) staff and students, and
individuals who are both staff and students of the Faculty
of Medicine and Health Sciences of Stellenbosch Univer-
sity in Cape Town, South Africa. All members of the core
academic population of the institution will be invited to
take part in the survey. Therefore, no sampling strategy
will be applied, and the actual sample size will be deter-
mined by the response rate, nevertheless, we will propose
a tentative sample size.

Methods to increase the response rate such as using
a succinct questionnaire, weekly email reminders and
incentive (lucky draws) will be used to encourage

optimum participation in the survey. It is anticipated that
this will result in an unbiased, representative sample.

Sample size

The sample size is estimated based on 64% vaccine confi-
dence (actual figures from a recent survey”) of a finite
population of between 3500 and 5000 potential partici-
pants (an educated guess of the total number of potential
participants). An estimated sample size of 1009 is calcu-
lated to produce a two-sided 95% CI with a precision
(half width) of 0.025 when the actual proportion is near
0.6400 and the estimated population size is 3500. Simi-
larly, n=1105when the estimated population size is 5000.
Therefore, depending on the actual population size, a
sample size of between 1009 and 1105 is required for this
study.

Data collection

The survey will be conducted online using Checkbox
survey software on the Stellenbosch University Survey plat-
form to capture participants’ responses, and no sampling
will be done. The target population is the entire current
academic staff and students of the Faculty of Medicine
and Health Sciences of Stellenbosch University (ie, a
census of all potential participants). It is expected that
enough data would be generated through the responses
received to power the study to answer the research ques-
tion. A succinct questionnaire designed purposively for
the planned study will be the tool of data collection. It will
consist of two types of questions: (1) demographic infor-
mation which includes age, gender, religion and number
of years of post-high school schooling to serve as covari-
ates in the regression analysis of the vaccine sentiments;
and (2) the four vaccine confidence statements used
in the 67-country survey,'® with the addition of two new
statements. The four vaccine confidence statements have
been used in several previous studies,'® but it is unclear if
they have been validated.”® The four vaccine confidence
statements from the 67-country study are: ‘vaccines are
important for children to have’; ‘overall I think vaccines
are safe’; ‘overall I think vaccines are effective’; and
‘vaccines are compatible with my religious beliefs’. We
added two new statements to the questionnaire. The first
of the two additional statements is about the importance
of own vaccination, that s, ‘vaccines are important for me
to have’. The second statement is about COVID-19 vacci-
nation intention, that is, ‘I will take a COVID-19 vaccine
when one becomes available’.

The two additional questions were developed in consul-
tation with the study supervisors, who are experts in the
field of vaccines. The rationale for the first additional
statement is to investigate the participant’s personal
vaccine attitude and to check the variation between an
individual’s vaccine sentiment and that expressed for
their dependents. It has been documented in the liter-
ature that sometimes there are differences in an indi-
vidual’s willingness to vaccinate and their willingness
to vaccinate their dependents.”” The rationale for the
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second question is to gauge the willingness of the study
participants to receive COVID-19 vaccines especially as
the country is at an advanced stage of preparation for
the COVID-19 vaccine roll-out. The inclusion of these
two new statements in this vaccine confidence estima-
tion study is informed by the expert opinion of the study
supervisors as earlier mentioned, and no specific theoret-
ical framework will be applied in this study.

The full questionnaire will be pilot tested before the
commencement of the survey in order to establish feasi-
bility, face validity and logistics. All participants will be
encouraged to answer all questions honestly. For each
vaccine confidence statement, each participant will be
asked to rate the degree with which he or she agrees with
it; on a 5-point Likert scale: strongly agree, tend to agree,
do not know, tend to disagree, strongly disagree. The
questionnaire will be in English.

Data analysis plan

After data collection, each questionnaire will be checked
for its completeness. Data entry, cleaning and coding will
be done using Microsoft Excel program and exported to
Stata software V.16.1 (College Station, Texas) or any other
appropriate software for analysis. Categorical variables
will be summarised using frequencies and proportions.
Continuous covariates will be presented using means and
SDs if normally distributed or using medians and IQR if
not normally distributed.

The XQ test (for categorical variables) and Student’s t-test
or analysis of variance (for continuous variables) will be
used to assess the association between vaccine confidence
or intention and potential predictors. The log binomial
regression model will be used if the outcome is common
(>10% vaccine acceptance). This is expected to be the case
based on the previous survey earlier mentioned.” This
will be employed to identify factors associated with vaccine
confidence and intention. The outcome of vaccine accep-
tance will be regressed against independent variables such
as age, gender, number of years of postmatric education,
religion, highest degree attained and academic status (ie,
whether staff, student or both).The strength of associa-
tion will be assessed using the OR and its 95% CI. Statis-
tical significance will be defined at a p value <0.05. The
main outcome to be investigated is the variability in the
vaccine sentiment and vaccine intention within and across
all groups. This will be done by considering the fraction
of respondents that will either agree or disagree with the
five statements on immunisation and the one statement on
‘intention tovaccinate’ previously described.'® The ‘strongly
agree’ and ‘tend to agree’ responses will be combined to
make up the positive vaccine sentiment variable, while the
‘strongly disagree’ and ‘tend to disagree’ responses will be
combined to make up the negative vaccine sentiment vari-
able. The ‘don’t know response’ and no response will be
removed from the data prior to analyses.

Patient and public involvement
Patients and the public are not involved in the design,
execution and analysis of the study.

LIMITATIONS

A limitation of this proposed study is a possible low
response rate which is an inherent limitation of such
online surveys. To mitigate against this, the questionnaire
is kept short (a total of 12 items in all), drop-down options
or multiple-choice answers are provided as appropriate
to facilitate obtaining timeous, complete and correct
responses. At least two reminders, one per week, will be
sent to follow-up 2weeks after the initial email with the
survey link is circulated.

Another possible limitation may be responders’ bias
due to the voluntary nature of the instrument. Some
responders may not want to, or honestly disclose their true
vaccine sentiments. To counter this limitation, responders
will be assured in the survey invite email of guaranteed
confidentiality and anonymity of their responses, and
the null negative consequences of their participation or
otherwise in the survey.

It is also possible that respondents who are less confi-
dent with respect to vaccines may be less likely to respond
to this questionnaire. A weighting method would be used
to adjust for non-response bias, should this challenge be
encountered.™

ORIGINALITY AND ANTICIPATED IMPACT OF THE PROPOSED
STUDY

The originality of this study lies in the fact that to the best
of our knowledge, no such study has been conducted
among the staff and students of the Faculty of Medicine
and Health Sciences at this specific University. Antici-
pated study impact includes but is not limited to: the
generation of a baseline knowledge of vaccine confidence
level of the study population, identifying vaccine confi-
dence issues that are of concern among future healthcare
professionals and their trainers, and all the other benefits
previously mentioned. This would assist in laying the foun-
dation for the development of tailored interventions to
address such concerns by responsible authorities. More-
over, the knowledge generated by this proposed study
would add to the growing body of available literature on
the potential issues that future healthcare workers may
face and provide evidence to mitigate them while they are
still in training.

ETHICS AND DISSEMINATION
This study obtained ethics approval from Stellenbosch
University in South Africa: Human Research Ethics
Committee reference number S19/01/014 (PhD).
Participation in the survey will be voluntary. The right to
participate or decline, and the offer of cash incentives of
500 South African rands (to be given to three randomly
selected participants) will be clearly detailed in the survey
invite email. Participation in the survey is deemed as
consent.

The study results will be presented at conferences and
other relevant and appropriate platforms. It will also be
published in a peer-reviewed journal.
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