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Abstract: Background: This study assesses the perceptions and acceptance of severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) vaccination. It also examines its influencing factors among the
healthcare workers (HCWs) in the Eastern Cape, South Africa. Methods: In this cross-sectional study
performed in November and December 2020, a total of 1308 HCWs from two large academic hospitals
participated in the Eastern Cape Healthcare Workers Acquisition of SARS-CoV-2 (ECHAS) study.
Validated measures of vaccine hesitancy were explored using a questionnaire. Logistic regression
was used to identify the determinants of vaccine hesitancy. Results: The majority were nurses (45.2%),
and at risk for unfavourable Covid-19 outcome, due to obesity (62.9%) and having direct contact
with individuals confirmed to have Covid-19 (77.1%). The overall acceptance of SARS-CoV-2 vaccine
was 90.1%, which differed significantly by level of education. Individuals with lower educational
attainment (primary and secondary education) and those with prior vaccine refusal were less likely
to accept the SARS-CoV-2 vaccine. However, positive perceptions about the SARS-CoV-2 vaccine
were independently associated with vaccine acceptance. Conclusions: The high level of acceptance
of SARS-CoV-2 vaccine is reassuring; however, HCWs with a lower level of education and those with
prior vaccine refusal should be targeted for further engagements to address their concerns and fears.

Keywords: Eastern Cape; healthcare workers; SARS-CoV-2; South Africa; vaccine acceptance

1. Introduction

Since the identification of the severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) causing Coronavirus disease 2019 (COVID-19) and the global pandemic, multiple
groups began the race to produce safe and effective vaccines. To date, several vaccines have
received approval by the regulating authorities and are being rolled-out in most countries
(including South Arica) as a strategy to end the global pandemic. While experts agree that
large scale vaccination of populations is the best strategy to gain control of the pandemic
through sufficient ‘herd immunity’, convincing citizens that vaccines are safe, effective and
necessary is an essential component to any effective vaccination programme.

Vaccine hesitancy refers to delay in acceptance or refusal of vaccination despite its
availability, and has been encountered since the invention of vaccines in 1796 by Edward
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Jenner [1]. Alarmingly, this has not diminished with growing scientific sophistication and
improved education. The World Health Organisation strategic advisory group of experts
(SAGE) on vaccines, produced a report on vaccine hesitancy in 2014. It categorised reasons
for vaccine hesitancy into three groups: confidence (trust in healthcare professionals,
vaccines, and their effectiveness), complacency (low awareness of the risks of vaccine
preventable diseases and the importance of vaccine) and convenience (availability of and
accessibility to vaccines and healthcare services) [2]. The role of healthcare workers (HCWs)
in instilling confidence in the general population about vaccine safety and efficacy has been
documented in previous studies [2,3]. Evidence suggests a strong link between vaccine
hesitancy among HCWs and the general population. The HCWs with positive attitudes
to, and more knowledge regarding vaccines, produce higher vaccination rates in their
patients [4].

In a recent global online poll of around 20,000 people by the Institut de Publique
Sondage d’Opinion Secteur (IPSOS), 74% of adults surveyed prior to SARS-CoV-2 vaccine
rollouts agreed to get vaccinated. Out of the South Africans surveyed (approximately
500 participants), only 64% reported that they would agree to get vaccinated against
SARS-CoV-2, being the fifth lowest vaccine acceptance of the 27 countries sampled [5].
Of concern is that the reported acceptance of the SARS-CoV-2 vaccine among HCWs
was largely below this global average; ranging from 27% in the Democratic Republic of
Congo to 75% in France [6–10]. Reasons for SARS-CoV-2 vaccine hesitancy among HCWs
included concerns regarding the expedited vaccine development, political interference,
current political climates, and concerns regarding serious side effects despite proven
safety and efficacy [11]. Certain demographic factors were found to be associated with
higher rates of vaccine acceptance among HCWs: male sex, older age, higher level of
education, physicians, pharmacists, frontline HCWs and having previous vaccination for
seasonal influenza. In addition, perceived individual vulnerability to SARS-CoV-2 due
to co-morbidities and/or high virus exposure within the workplace positively influenced
vaccine acceptance [7,10,12].

South Africa has suffered through two waves of COVID-19 with over 1.5 million
people infected, and over 40,000 recorded deaths to date. Health care workers have
suffered high infection rates, especially in the Eastern Cape province, with 11,262 HCWs
infected and 262 deaths by the 18 February 2021 [13]. Getting good buy-in and close to 100%
vaccine coverage of the HCW populations is imperative in the region. Beside the promise
of high HCW vaccination uptake reversing the negative impact of COVID-19 disease on
health services, its potential positive knock-on effect on the success of the mass roll-out of
vaccines for the general population makes it compelling. However, there is currently no
published data on the perceptions and acceptance of SARS-CoV-2 vaccine among HCWs
in South Africa, which this study sought to address. Therefore, this study assesses the
risk perceptions, level of acceptance of SARS-CoV-2 vaccine and further, examines the
influencing factors of vaccine hesitancy among the HCWs in the Eastern Cape, South Africa.

2. Materials and Methods
2.1. Design and Settings

This cross-sectional survey was a component of a larger Eastern Cape Healthcare
Workers Acquisition of SARS-CoV-2 (ECHAS) Study, which studied SARS-CoV-2 antibody
seroprevalence among HCWs [14]. Two large academic hospitals in the central region of
the Eastern Cape Province were studied. Frere hospital provides tertiary care services for
four districts with a combined population of almost 3 million people, with almost 20 major
departments and a range of sub-specialties [15]. Cecilia Makiwane hospital provides both
level one and two services for a combined population of 1.6 million people in two districts.
These two hospitals have a combined staff of almost 4000 and are both affiliated to Walter
Sisulu University [15].
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2.2. Participants

Eligible participants were doctors, nurses, allied health workers, administrative and
support staff aged 18 years or older that were permanently employed by either of the
hospitals. All staff were given an opportunity to participate in the study over a period of
six weeks between November and December 2020. This study adopted a multi-stage cluster
sampling technique in order to ensure a representative sample of HCWs recruited across the
various domains within the hospitals. In order to ensure inclusivity, exposure areas were
pre-defined as clusters in accordance with the risk assessment by Iversen et al. as high risk
(Accident and Emergency unit, acute respiratory (person under investigation/COVID-19)
wards and intensive care units (ICU)); Intermediate risk (non-respiratory admission wards,
outpatient departments (OPDs) and other clinical areas) and low risk (administrative
offices and other non-clinical areas) [16]. Participants were then conveniently sampled
within each cluster, with voluntary participation. In addition, a proportionate sample of the
various professional categories was recruited. In order to avoid time variations in the main
outcome measure between the two hospitals, participants were recruited concurrently. Four
research assistants and two research nurses who were proficient in English and IsiXhosa
(local language), were trained for two days and were allocated to a study site.

Each of the HCWs completed a self-administered structured questionnaire (pre-piloted
with five HCWs specifically for the study). Few participants received support from the
research assistants with the completion of the questionnaire. Data were subsequently
captured into Research Electronic Data Capture (Redcap) online software with a pre-
installed questionnaire. This electronic software is housed by the South African Medical
Research Council Server for privacy and confidentiality of data.

2.3. Measures

We obtained relevant demographic data, which included age, sex, race, type of resi-
dence, educational level and number of household members. In addition, clinical condi-
tions that have been shown to increase the risks for severe COVID-19 disease or mortality
(diabetes mellitus, hypertension, tuberculosis, chronic kidney disease, heart disease and
chronic lung disease) were self-reported by the participants [17–19]. We hypothesized that
the presence of at least one of the co-morbidities would influence the decision to accept
Covid-19 vaccination among the HCWs. The research nurses performed anthropometric
measurements (height and weight) according to the standard protocols. The body mass
index (BMI) was estimated and categorised as obese if BMI ≥ 30.0 kg/m [2,20].

Exposure to SARS-CoV-2 was assessed by documenting the domain of work within
the hospital and additional questions on perceived exposure were elicited: “Have you had
direct contact with anyone with COVID-19 at hospital?”, “Have you had direct contact with
individuals diagnosed with COVID-19 outside of the hospital?” and “Have you ever been
diagnosed with COVID-19?”. It was postulated that HCWs who perceived themselves to
be highly vulnerable to contract Covid-19 might be more receptive to accept vaccine. This
hypothesis was further tested in the models.

2.4. Outcomes

Acceptance of SARS-CoV-2 vaccine was the main outcome measure and assessed with
the question: “When COVID-19 vaccine becomes available; will you personally receive the
vaccine? Responses were categorised as ‘yes’ or ‘no’.

General vaccine attitudes of the HCWs were assessed with a set of questions: “Do
you believe that a vaccine is needed to end the COVID-19 pandemic?”, “Do you think
every HCW should get the COVID-19 vaccine when it becomes available?” and ‘Do you
think vaccines are generally safe?” Responses to these questions were categorised as ‘yes’
or ‘no’ options. The HCWs’ attitudes toward vaccines were also elicited with two sets of
questions: “Have you ever refused vaccines in the past?” and “Have you ever experienced
adverse effects from vaccines before?”. A “yes” or “no” response option was provided to
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elicit the underlying attitude of the HCWs to vaccines in general that could impact on their
willingness to accept future COVID-19 vaccines.

2.5. Ethical Considerations

The Walter Sisulu University Faculty of Health Sciences Ethics Committee granted ap-
proval for the implementation of the study protocol (Project Identification Code: 087/2020).
Permission was obtained from the Eastern Cape Department of Health as well as the
clinical governance of the two hospitals. Information sharing sessions about the study were
disseminated through the clinical managers, nursing managers and union representatives.
In addition, participants received group information as well as an information sheet detail-
ing the purpose and process of the study prior to signing an informed consent indicating
their voluntary participation. Participants’ right to privacy and confidentiality of medical
information was respected during and after the study. Unique patient identifying numbers
(PTID) were used for coding in order to ensure privacy of medical information. The study
was conducted in accordance with the Helsinki Declaration and Good Clinical Practice
Guidelines and principles governing human research.

2.6. Validity and Reliability of the Study Instruments

The construct and criterion validity of the instrument have been established by select-
ing variables that have been used successfully in measuring the outcome measures of this
study in previous studies [18,19,21–24]. In addition, the instrument was pre-tested with
five HCWs at one of the study sites and the feedback from the participants was critically
reviewed by the investigators, following which adjustments were made to the tool. The
results of the pre-test were not included in the main study.

2.7. Statistical Analysis

Complete data were captured on Redcap and analysed by using the IBM SPSS Statis-
tics for Windows, Version 27.0 (IBM Corp., Armonk, NY, USA). All data entry errors were
corrected after running a simple frequency for all the variables. The baseline character-
istics of the study participants are presented as categorical variables with frequencies
and percentages.

The relationship between the main outcome measure (acceptance of Covid-19 vaccine)
and participants’ characteristics (baseline characteristics and perception about Covid-19
vaccine) were assessed using chi-square analysis. The direction of the association was
analysed using bivariate logistic regression analysis (stepwise forward L-R Method) with a
95% confidence interval (95% CI). Selection of variables into the bivariate logistic regression
model was based on factors that were previously reported in the literature and found to
be significant in the chi-square analysis. Using a stepwise forwards L-R method, level
of education was selected as the most influential factor. Therefore, the final model was
composed of the following variables: “Level of education”, “Is the vaccine needed to end
the pandemic?”, “Should healthcare workers receive the vaccine?”, “Are vaccines safe?”,
“Past vaccine refusal?” and “Experienced adverse reactions from a vaccine”. A p-value of
less than 0.05 was considered statistically significant.

3. Results
3.1. Baseline Characteristics of the Participants

Of the total participants (N = 1308) included in the study, nursing staff were the majority
(45.2%), followed by support staff (28.7%) and pharmacy staff accounted for the lowest
proportion (4.7%). The two hospitals contributed almost equal number of participants
(ratio 1:1). The majority of the participants were females (81.5%), aged 26–55 years (79.1%),
obese (62.9%) and were of black ethnicity (78.8%). Most of the participants reside in urban
areas (90.1%), have attained a tertiary education (71.4%), have never smoked cigarettes
(91.1%), have at least one co-morbidity (65.6%) and had not at the time been diagnosed
with Covid-19 (69.7%) (Table 1).
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Table 1. Pearson chi-squared test of demographic characteristics of the participants and SARS-CoV-2 vaccine acceptance.

Variables Total
Acceptance of SARS-CoV-2 Vaccine p-Value

Yes No

Sex N = 1308 0.25

Male 242 (18.5) 223 (92.2) 19 (7.9)
Female 1066 (81.5) 956 (89.7) 110 (10.3)

Age (Years)

18–25 74 (5.7) 65 (87.8) 09 (12.2) 0.55
26–35 328 (25.1) 293 (89.3) 35 (10.7)
36–45 353 (27.0) 326 (92.4) 27 (7.6)
46–55 354 (27.1) 318 (89.8) 36 (10.2)
>55 204 (15.6) 182 (89.2) 22 (10.8)

* BMI (Kg/m2) 0.24

<18.5 07 (0.5) 06 (85.7) 01 (14.3)
18.5–24.9 179 (13.8) 154 (86.0) 25 (14.0)
25.0–29.9 297 (22.8) 269 (90.6) 28 (9.4)

≥30 818 (62.9) 744 (91.0) 74 (9.1)

Race 0.06

Black 1030 (78.8) 940 (91.3) 90 (8.7)
White 115 (8.8) 99 (86.1) 16 (13.9)

Coloured 34 (2.6) 17 (50.0) 17 (50.0)
Others 53 (4.1) 47 (88.7) 06 (11.3)

Level of education <0.001

Primary 13 (1.0) 08 (61.5) 05 (38.5)
Secondary 361 (27.6) 344 (95.3) 17 (4.7)

Tertiary 934 (71.4) 827 (88.5) 107 (11.5)

Facility 0.10

FH 659 (50.4) 585 (88.8) 74 (11.2)
CMH 649 (49.6) 594 (91.5) 55 (8.5)

Profession 0.02

Doctors 176 (13.5) 158 (89.8) 18(10.2)
Pharmacy Staff 61 (4.7) 58 (95.0) 03 (4.9)

Nurses 591 (45.2) 527 (89.2) 64 (10.8)
Allied Health Staff 106 (8.1) 88(83.0) 18 (17.0)

Support Staff 375 (28.7) 348 (92.8) 27 (7.2)

Presence of at least one co-morbidity 0.21

Yes 858 (65.6) 767 (89.4) 91 (10.6)
No 450 (34.4) 412 (91.6) 38 (8.4)

Previous Covid-19 Diagnosis 0.27

Positive 401 (30.7) 356 (88.8) 45 (11.2)
Negative 912 (69.7) 828 (90.8) 84 (9.2)

Direct contact with anyone diagnosed
with Covid-19 at the hospital 0.68

Yes 1009 (77.1) 906 (89.8) 103 (10.2)
No 297 (22.7) 27 (91.3) 26 (8.8)

Direct contact with anyone diagnosed
with Covid-19 outside hospital 0.42

Yes 346 (26.5) 308 (89.0) 38 (11.0)
No 962 (73.6) 871 (90.5) 91 (9.5)

BMI = Body mass index; CMH = Cecilia Makiwane Hospital; Covid-19 = Coronavirus disease 2019; FH = Frere Hospital.
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3.2. Acceptance of SARS-CoV-2 Vaccine and Their Associations with Baseline Characteristics

The overall acceptance of SARS-CoV-2 vaccine was 90.1%, with significant difference
by level of education (p < 0.001) and professional category (p = 0.021). However, there was
no significant difference in the acceptance of Covid-19 vaccine by sex, BMI categories, race,
smoking status, presence of co-morbidities and prior diagnosis of Covid-19 (p > 0.05) (Table 1).

3.3. Perception of Risks, SARS-CoV-2 Vaccine and Their Associations with Vaccine Acceptance

A large proportion of the participants (77.1%) reported direct contact with individuals
diagnosed with Covid-19 within the hospital while fewer participants (26.5%) confirmed
direct COVID-19 contact outside of the hospital. The majority of the participants believed
that vaccine will be needed to end the pandemic (90.1%) and that HCWs should receive
the vaccine (92.7%). A slightly lower proportion considered vaccines to be safe (86.9%) and
had not refused vaccine in the past (86.5%). Most had not experienced adverse events from
previously administered vaccines (90.2%). There were no significant associations between
perceived risk of exposure (direct contact with individuals with Covid-19 within or outside
the hospital) and vaccine acceptance. However, all of the attitude questions regarding
vaccines (vaccines are needed to end the pandemic, HCWs should receive the vaccines,
vaccines are safe, acceptance of vaccines in the past and no prior experience of adverse events
following vaccination) were significantly associated with vaccine acceptance (Table 2).

Table 2. Perception of risks, SARS-CoV-2 vaccine and their associations with acceptance.

Variables
Total
n (%)

Acceptance of Covid-19 Vaccine p-Value
Yes No

Direct contact with anyone diagnosed with
Covid-19 at the hospital 0.68

Yes 1009 (77.1) 906 (89.8) 103 (10.2)
No 297 (22.7) 27 (91.3) 26 (8.8)

Direct contact with anyone diagnosed with
Covid-19 outside hospital 0.42

Yes 346 (26.5) 308 (89.0) 38 (11.0)
No 962 (73.6) 871 (90.5) 91 (9.5)

Is the vaccine needed to end the pandemic? <0.001

Yes 1178 (90.1) 1112 (94.4) 66 (5.6)
No 130 (9.9) 67 (51.5) 63 (48.5)

Should healthcare workers receive the vaccine? <0.001

Yes 1213 (92.7) 1153 (95.1) 60 (5.0)
No 95 (7.3) 26 (27.4) 69 (72.6)

Are vaccines safe? <0.001

Yes 1137 (86.9) 1085 (95.4) 52 (4.6)
No 171 (13.1) 94 (55.0) 77 (45.0)

Past vaccine refusal 0.01

Yes 177 (13.5) 150 (84.8) 27 (15.3)
No 1131 (86.5) 1029 (91.0) 102 (9.0)

Experienced adverse reaction from a vaccine 0.02

Yes 128 (9.8) 108 (84.4) 20 (15.6)
No 1180 (90.2) 1071 (90.8) 109(9.2)

Covid-19 = Coronavirus disease 2019.
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3.4. Predictors of Covid-19 Acceptance among HCWs

In the bivariate logistic regression analysis, individuals with primary (OR 0.14 95% CI
0.33–0.64) or secondary education (OR 0.06, 95% CI 0.01–0.33) were less likely to accept
the vaccine in comparison to those with tertiary education. Participants who had refused
a vaccine in the past were less likely to accept the vaccine (OR 0.52, 95% CI 0.28–0.99) in
comparison to those who had not.

However, positive attitudes toward the SARS-CoV-2 vaccine were all significantly
associated with vaccine acceptance, including belief that vaccines are needed to end the
pandemic (OR 3.70, 95% CI 1.99–6.89), belief that vaccines are safe (OR 9.48, 95% CI 5.67–
15.84) and belief that vaccine should be given to every HCW (OR 18.67, 95% CI 9.78–35.64)
(Table 3).

Table 3. Binary logistic regression analysis of factors associated with vaccine acceptance.

Variable Odds Ratio (95% CI) p-Value

Education

Tertiary Ref
Secondary 0.06(0.01–0.33) <0.001

Primary 0.14(0.33–0.64) 0.01

Is the vaccine needed to end the pandemic?

No Ref
Yes 3.70(1.99–6.89) <0.001

Should healthcare workers receive the vaccine?

No Ref
Yes 18.67(9.78–35.64) <0.001

Are vaccines safe?

No Ref
Yes 9.48(5.67–15.84) <0.001

Past vaccine refusal

No Ref
Yes 0.52(0.28–0.99) 0.048

4. Discussion

There is consensus among experts that large scale vaccination against SARS-CoV-2,
leading to attainment of population level “herd immunity” is the best strategy to control
the pandemic. However, hesitancy against SARS-CoV-2 vaccine is mounting globally.
Therefore, it is essential to convince people at the community level that vaccines are safe,
effective and necessary. Health care workers are uniquely positioned to lend their voices
and actions in promoting this biomedical strategy to their patients and the community at
large, especially in South Africa, which has experienced significant devastation from the
COVID-19 pandemic. However, there is currently no published data on the perceptions
and acceptance of SARS-CoV-2 vaccine among HCWs in South Africa. This study reports
the perceptions and level of acceptance of SARS-CoV-2 vaccine, and further examines the
influencing factors of vaccine acceptance among HCWs in the Eastern Cape, South Africa.

This survey of 1308 hospital-based HCWs revealed a reassuringly high level of ac-
ceptance of the SARS-CoV-2 vaccine (90.1%) in the region. This is higher than previous
reports of HCWs’ vaccine acceptance rates of 27% to 75% in other countries, and the general
South African public survey of 64% [5–8,10]. Due to the high risk of HCWs contracting
SARS-CoV-2 infection, a 100% vaccine coverage of staff would be desirable, hence, an
understanding of factors influencing vaccine acceptance is important. Vaccine acceptance
was significantly higher in HCWs with tertiary education in this study. While there was no
significant difference between any professional category of workers, education level was a
major factor. Many studies have demonstrated a dose-response effect between the level
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of educational attainment and vaccine acceptance [25–27]. Lower educated categories of
HCWs could benefit from targeted vaccine education efforts.

Factors such as older age, raised BMI, presence of co-morbidities and prior diagnosis
of Covid-19, which may influence an individual’s perceived risk of COVID-19 (and hence
need for vaccination) were not associated with vaccine acceptance in this study. This is in
contrast to other studies that have reported higher vaccine acceptance with HCWs who
were male, of older age and with co-morbid illnesses [7,10,12]. Unsurprisingly, HCWs’
overall vaccine beliefs significantly correlated with their willingness to accept SARS-CoV-2
vaccination. The belief that vaccines are needed to end the SARS-CoV-2 pandemic reflects
a broader understanding that vaccination is important on a population level. The belief
that all HCWs should receive the vaccine reflects an understanding of the importance of
protecting HCWs as a high-risk group. Individuals’ confidence in vaccinations in general
was measured by asking whether vaccines were considered generally safe, which also
correlated with SARS-CoV-2 vaccine acceptance.

This study was performed between November and December 2020, when the first
SARS-CoV-2 vaccine trial results had been released (Pfizer and Moderna initially), and
these vaccines were being registered in a few countries. Hence, these results need to be
interpreted in the context of the SARS-CoV-2 vaccine information that was available at
that time. With the rapid vaccine development and deployment globally to date, as well
as subsequent concerns raised by regulatory bodies over rare but severe adverse events
such as vaccine-induced immune thrombotic thrombocytopaenia (VITT), an individual’s
perception of vaccine safety may change daily [28]. More so, there is emerging evidence that
the South African variants of SARS-CoV-2 (B.1.351) have some resistance to neutralisation
by convalescent plasma and certain vaccines [29,30]. This information may further erode
the confidence in vaccines and thus, negatively impact the level of acceptance of the SARS-
CoV-2 vaccines at the population level. Future studies could potentially explore how the
genetic variants of SARS-CoV-2 influence the level of acceptance of the vaccines against
the virus.

A potential general distrust in vaccines was assessed by reporting refusal of vaccina-
tion in the past, which was associated with SARS-CoV-2 vaccine refusal. Vaccines routinely
offered to adult HCWs in the South African state sector are Hepatitis B and an annual
influenza vaccination, but these are voluntary. Having experienced adverse events from
vaccines in the past also correlated with vaccine refusal in this study. These two vaccine
questions gave some insight into the reasons for HCWs’ vaccine refusal in this context.
Rather than specific concerns with the SARS-CoV-2 vaccine safety, efficacy or need, this
sub-group appears to have a general distrust or fear of vaccines, partly informed by past
vaccine adverse events. Adverse effects of vaccines have been reported previously to lead
to vaccine refusal [31,32].

An individual vaccine acceptance decision represents a complex sum of vaccine
confidence, disease complacency (or fear) and convenience to access vaccination (as per
the WHO advisory group) [2]. The first two are strongly rooted in an individual’s cultural
and religious beliefs, and informed by their level of education, and access to scientifically
sound information. South Africa has a strong emphasis on human rights, and the health
minister has emphasised that SARS-CoV-2 vaccination will be entirely voluntary. However,
the success of the country’s ambitious vaccination programme, depends on high levels of
uptake of the vaccine by eligible citizens to achieve herd immunity. This is particularly
crucial among HCWs, who are both at high risk of infection, as well as being an essential
work-force in the COVID-19 response. Positive attitudes toward vaccination amongst
HCWs will result in higher uptake amongst the general public. While the high levels
of acceptance in this survey were encouraging, the almost 10% who did not plan to
get vaccinated need to be engaged and their concerns addressed for the success of the
national programme.
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Study Limitations

These findings represent a snapshot of the perceptions, attitudes and acceptance of
SARS-CoV-2 vaccine at the time of the study, given that these phenomena are dynamic
in nature and may be influenced easily by safety and efficacy data. In addition, the
binary nature (yes/no) of the main outcome (vaccine acceptance) did not allow for better
understanding of the timing of acceptance of the vaccine. While the majority of the
staff will probably accept the vaccine immediately whenever it becomes available others
might choose to defer till more people have received the vaccine in the country. Perhaps,
a five-point Likert scale showing varying degrees of opinions on vaccine acceptance
would have shed more light on the overall perceptions and attitudes of the staff. Though,
the investigators provided extended access to all eligible participants, the potential bias
due to the convenience sampling and voluntary participation of the HCWs cannot be
ignored. Notwithstanding the limitations, the findings are reassuring that HCWs were
willing to accept and recommend the vaccine to other HCWs. The staff who chose not to
accept the vaccine need further engagement targeting their fears about adverse events and
myths surrounding the SARS-CoV-2 vaccine. It should also be noted that this study was
implemented in November and December 2020 prior to the roll-out of the SARS-CoV-2
vaccine in South Africa. Therefore, uptake of the SARS-CoV-2 vaccine by the HCWs should
be monitored in light of the findings reported in this study.

5. Conclusions

The high level of acceptance of SARS-CoV-2 vaccine among the HCWs (90.1%) in the
region is reassuring. Findings that healthcare workers were willing to accept and believed
that others should receive SARS-CoV-2 vaccine highlight a positive signal towards the
success of a mass vaccination programme in the region. However, healthcare workers
with lower levels of education and those with prior vaccine refusal should be targeted
for further engagements to address their fears and concerns. It will be crucial to monitor
the uptake of the SARS-CoV-2 vaccines whenever they become available and correlate the
refusal categories with the findings in this study.

Author Contributions: O.V.A. and D.S. conceptualised and designed the study protocol. All authors
were involved in the implementation and supervision of data collection. O.V.A., D.S., M.W. and E.J.
drafted the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This project is supported by the Walter Sisulu University research proceeds for Oladele
Vincent Adeniyi and Andrew Parrish. Additional support was obtained from the South African
Medical Research Council through grant awarded to the ECHAS Study Team (MRC-NIH AED Project:
0000062597106824) led by Oladele Vincent Adeniyi.

Institutional Review Board Statement: Ethical clearance was granted by the Walter Sisulu Univer-
sity Faculty of Health Sciences Ethics Committee (Project Identification Code: 087/2020). Permission
to implement this study protocol was obtained from the Eastern Cape Department of Health as well
as clinical governance of the participating healthcare facilities. The study protocol was implemented
in accordance with the guidelines of the Declaration of Helsinki.

Informed Consent Statement: Written informed consent was obtained from each participant prior
to recruitment into the study.

Data Availability Statement: Data from the ECHAS study is available with the lead investigator
(O.V.A.) and will be made available upon reasonable request.

Acknowledgments: The authors are grateful to the entire staff of the two health facilities for their
enthusiasm and participation in the project.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Jacobson, R.M.; St Sauver, J.L.; Finney Rutten, L.J. Vaccine hesitancy. Mayo. Clin. Proc. 2015, 90, 1562–1568. [CrossRef] [PubMed]
2. MacDonald, N.E. Vaccine hesitancy: Definition, scope and determinants. Vaccine 2015, 33, 4161–4164. [CrossRef]

http://doi.org/10.1016/j.mayocp.2015.09.006
http://www.ncbi.nlm.nih.gov/pubmed/26541249
http://doi.org/10.1016/j.vaccine.2015.04.036


Vaccines 2021, 9, 666 10 of 11

3. Wiley, K.E.; Massey, P.D.; Cooper, S.C.; Wood, N.; Quinn, H.E.; Leask, J. Pregnant women’s intention to take up a post-partum
pertussis vaccine, and their willingness to take up the vaccine while pregnant: A cross sectional survey. Vaccine 2013, 31,
3972–3978. [CrossRef] [PubMed]

4. Paterson, P.; Meurice, F.; Stanberry, L.R.; Glismann, S.; Rosenthal, S.L.; Larson, H.J. Vaccine hesitancy and healthcare providers.
Vaccine 2016, 34, 6700–6706. [CrossRef] [PubMed]

5. Three in Four Adults Globally Say They Would Get a Vaccine for COVID -19|Ipsos. Available online: https://www.ipsos.com/
en-za/three-four-adults-globally-say-they-would-get-vaccine-covid-19 (accessed on 26 January 2021).

6. Nzaji, M.K.; Ngombe, L.K.; Mwamba, G.N.; Ndala, D.B.; Miema, J.M.; Lungoyo, C.L.; Mwimba, B.L.; Bene, A.C.; Musenga, E.M.
Acceptability of Vaccination Against COVID-19 Among Healthcare Workers in the Democratic Republic of the Congo. Pragmatic.
Obs. Res. 2020, 11, 103–109. [CrossRef]

7. Gadoth, A.; Halbrook, M.; Martin-Blais, R.; Gray, A.N.; Tobin, N.H.; Ferbas, K.G.; Aldrovandi, G.M.; Rimoin, A.W. Assessment of
COVID-19 vaccine acceptance among healthcare workers in Los Angeles. Ann. Intern. Med. 2021, 1–3. [CrossRef]

8. Shekhar, R.; Sheikh, A.B.; Upadhyay, S. COVID-19 Vaccine Acceptance Among Health Care Workers in the United States. Vaccines
2021, 9, 119. [CrossRef]

9. Grech, V.; Gauci, C.; Agius, S. Vaccine hesitancy among Maltese healthcare workers toward influenza and novel COVID-19
vaccination. Early Hum. Dev. 2020, 105213. [CrossRef]

10. Gagneux-Brunon, A.; Detoc, M.; Bruel, S.; Tardy, B.; Rozaire, O.; Frappe, P.; Botelho-Nevers, E. Intention to get vaccinations
against COVID-19 in French healthcare workers during the first pandemic wave: A cross-sectional survey. J. Hosp. Infect. 2021,
108, 168–173. [CrossRef]

11. Voysey, M.; Clemens, S.A.C.; Madhi, S.A.; Weckx, L.Y.; Folegatti, P.M.; Aley, P.K.; Angus, B.; Baillie, V.L.; Barnabas, S.L.;
Bhorat, Q.E.; et al. Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: An interim analysis of
four randomised controlled trials in Brazil, South Africa, and the UK. Lancet 2021, 397, 99–111. [CrossRef]

12. Dror, A.A.; Eisenbach, N.; Taiber, S.; Morozov, N.G.; Mizrachi, M.; Zigron, A.; Srouji, S.; Sela, E. Vaccine hesitancy: The next
challenge in the fight against COVID-19. Eur. J. Epidemiol. 2020, 35, 775–779. [CrossRef]

13. Eastern Cape DoH. Eastern Cape Health Department. Daily Epidemiological Report for SARS-Cov_2 Report No. 321; Eastern Cape DoH:
Bisho, South Africa, 2021.

14. Adeniyi, O.V.; Stead, D.; Singata-Madliki, M.; Batting, J.; Hyera, L.; Jelliman, E.; Abrahams, S.; Parrish, A. Eastern cape healthcare
workers acquisition of SARS-CoV-2 (ECHAS): Cross-sectional (nested cohort) study protocol. Int. J. Environ. Res. Public Health.
2021, 18, 323. [CrossRef] [PubMed]

15. Lehohla, P. Provincial Profile. In Eastern Cape. Statistics South Africa; Statistics South Africa: Pretoria, South Africa, 2014.
16. Iversen, K.; Bundgaard, H.; Hasselbach, R. Risk of COVID-19 in health-care workers in Denmark: An observational cohort study.

Lancet Infect. Dis. 2020, 20, 1401–1408. [CrossRef]
17. Davies, M. HIV and risk of COVID-19 death: A population cohort study from the Western Cape Province, South Africa. MedRxiv 2020.

[CrossRef]
18. Guan, W.; Ni, Z.; Hu, Y. Clinical characteristics of coronavirus disease 2019 in China. NEJM 2020, 382, 1708–1720. [CrossRef]
19. Li, Q.; Guan, X.; Wu, P.; Wang, X. Early transmission dynamics in Wuhan, China, of novel coronavirus–infected pneumonia.

NEJM 2020, 382, 1199–1207. [CrossRef]
20. WHO. Physical Status: The Use and Interpretation of Anthropometry, Report of a WHO Expert Committee; WHO: Geneva, Switzerland,

1995; p. 854.
21. Nguyen, L.; Drew, D.; Graham, M.; Joshi, A. Risk of COVID-19 among front-line health-care workers and the general community:

A prospective cohort study. Lancet Public Health 2020, 5, 475–483. [CrossRef]
22. Chou, R.; Dana, T.; Buckley, D.I.; Selph, S.; Fu, R.; Totten, A.M. Epidemiology of and Risk Factors for Coronavirus Infection in

Health Care Workers: A Living Rapid Review. Ann. Intern. Med. 2020, 173, 120–136. [CrossRef]
23. de Lusignan, S.; Dorward, J.; Correa, A.; Jones, N.; Akinyemi, O.; Amirthalingam, G.; Andrews, N.; Byford, R.; Dabrera, G.;

Elliot, A.; et al. Risk factors for SARS-CoV-2 among patients in the Oxford Royal College of General Practitioners Research and
Surveillance Centre primary care network: A cross-sectional study. Lancet Infect. Dis. 2020, 20, 1034–1042. [CrossRef]

24. Larson, H.; Jarrett, C.; Schulz, W.; Schulz, W.S.; Chaudhuri, M.; Zhou, Y.; Dube, E.; Schuster, M.; MacDonald, N.E.; Wilson, R.
Measuring vaccine hesitancy: The development of a survey tool. Vaccine 2015, 33, 4165–4175. [CrossRef]

25. Fisher, K.; Bloomstone, S.; Walder, J. Attitudes toward a potential SARS-CoV-2 vaccine: A survey of US adults. Ann. Intern. Med.
2020, 173, 964–973. [CrossRef] [PubMed]

26. Alqudeimat, Y.; Alenezi, D.; AlHajri, B. Acceptance of a COVID-19 vaccine and its related determinants among the general adult
population in Kuwait. Med. Princ. Pract. 2021, 10, 2052–2061.

27. Di Giuseppe, G.; Pelullo, C.; Della Polla, G. Exploring the willingness to accept SARS-CoV-2 vaccine in a university population in
Southern Italy, September to November 2020. Vaccines 2021, 9, 275. [CrossRef] [PubMed]

28. Schultz, N.H.; Sørvoll, I.H.; Michelsen, A.E.; Munthe, L.A.; Lund-Johansen, F.; Ahlen, M.T.; Wiedmann, M.; Aamodt, A.H.; Skattør,
T.H.; Tjønnfjord, G.E.; et al. Thrombosis and Thrombocytopenia after ChAdOx1 nCoV-19 Vaccination. N. Engl. J. Med. 2021, 384,
2124–2130. [CrossRef] [PubMed]

29. Wang, P.; Nair, M.; Liu, L. Antibody resistance of SARS-CoV-2 variants B.1.351 and B.1.1.7. Nature 2021, 593, 130–135. [CrossRef]

http://doi.org/10.1016/j.vaccine.2013.06.015
http://www.ncbi.nlm.nih.gov/pubmed/23777954
http://doi.org/10.1016/j.vaccine.2016.10.042
http://www.ncbi.nlm.nih.gov/pubmed/27810314
https://www.ipsos.com/en-za/three-four-adults-globally-say-they-would-get-vaccine-covid-19
https://www.ipsos.com/en-za/three-four-adults-globally-say-they-would-get-vaccine-covid-19
http://doi.org/10.2147/POR.S271096
http://doi.org/10.7326/M20-7580
http://doi.org/10.3390/vaccines9020119
http://doi.org/10.1016/j.earlhumdev.2020.105213
http://doi.org/10.1016/j.jhin.2020.11.020
http://doi.org/10.1016/S0140-6736(20)32661-1
http://doi.org/10.1007/s10654-020-00671-y
http://doi.org/10.3390/ijerph18010323
http://www.ncbi.nlm.nih.gov/pubmed/33466227
http://doi.org/10.1016/S1473-3099(20)30589-2
http://doi.org/10.1101/2020.07.02.20145185
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1056/NEJMoa2001316
http://doi.org/10.1016/S2468-2667(20)30164-X
http://doi.org/10.7326/M20-1632
http://doi.org/10.1016/S1473-3099(20)30371-6
http://doi.org/10.1016/j.vaccine.2015.04.037
http://doi.org/10.7326/M20-3569
http://www.ncbi.nlm.nih.gov/pubmed/32886525
http://doi.org/10.3390/vaccines9030275
http://www.ncbi.nlm.nih.gov/pubmed/33803730
http://doi.org/10.1056/NEJMoa2104882
http://www.ncbi.nlm.nih.gov/pubmed/33835768
http://doi.org/10.1038/s41586-021-03398-2


Vaccines 2021, 9, 666 11 of 11

30. Wibmer, C.; Ayres, F.; Hermanus, T. SARS-CoV-2 501Y.V2 escapes neutralization by South African COVID-19 donor plasma. Nat. Med.
2021, 27, 622–625. [CrossRef]

31. Pugliese-Garcia, M.; Heyerdal, L.; Mwamba, C. Factors influencing vaccine acceptance and hesitancy in three informal settlements
in Lusaka, Zambia. Vaccine 2018, 36, 5617–5624. [CrossRef]

32. Kumar, D.; Chandra, R.; Mathur, M.; Samdariya, S.; Kapoor, N. Vaccine hesitancy: Understanding better to address better. Isr. J.
Health Policy Res. 2016, 5, 1–8. [CrossRef] [PubMed]

http://doi.org/10.1038/s41591-021-01285-x
http://doi.org/10.1016/j.vaccine.2018.07.042
http://doi.org/10.1186/s13584-016-0062-y
http://www.ncbi.nlm.nih.gov/pubmed/26839681

	Introduction 
	Materials and Methods 
	Design and Settings 
	Participants 
	Measures 
	Outcomes 
	Ethical Considerations 
	Validity and Reliability of the Study Instruments 
	Statistical Analysis 

	Results 
	Baseline Characteristics of the Participants 
	Acceptance of SARS-CoV-2 Vaccine and Their Associations with Baseline Characteristics 
	Perception of Risks, SARS-CoV-2 Vaccine and Their Associations with Vaccine Acceptance 
	Predictors of Covid-19 Acceptance among HCWs 

	Discussion 
	Conclusions 
	References

