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Objectives: In addition to being home to more than seven million HIV-infected individuals, South Africa
also has a high burden of COVID-19 and related comorbidities worldwide. We aimed to identify the most
influential “beliefs” and “attitudes” on vaccine decision-making behavior.
Study design: This study used panel data from cross-sectional surveys.
Methods: We used the data from Black South Africans who participated in the “COVID-19 Vaccine Sur-
veys” (November 2021 and February/March 2022) in South Africa. Besides standard risk factor analysis,
such as multivariable logistic regression models, we also used the modified version of population
attributable risk percent and estimated the population-level impacts of beliefs and attitudes on vaccine
decision-making behavior using the methodology in multifactorial setting.
Results: A total of 1399 people (57% men and 43% women) who participated in both surveys were
analyzed. Of these, 336 (24%) reported being vaccinated in survey 2. Overall low perceived risk, concerns
around efficacy, and safety were identified as the most influential factors and associated with 52%e72%
(<40 years) and 34%e55% (40þ years) of the unvaccinated individuals.
Conclusion: Our findings highlighted the most influential beliefs and attitudes on vaccine decision-
making and their population-level impacts, which are likely to have significant public health implica-
tions exclusively for this population.

© 2023 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

In addition to being home to more than seven million HIV-
infected individuals, South Africa also has a high burden of COVID-
19 and related comorbidities worldwide.1e3 Furthermore, evi-
dence suggests significant disparities in vaccine coverage in African
countries.4,5 Similar to other low- and middle-income countries,
South Africa also experienced delays in vaccine allocation and de-
liverywherevaccinationprogramsofficially startedapproximately1
year after vaccine approval (February 2021). As of July 2022, only
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37.3% of South Africans received at least one dose compared with
66.9% of the global average.6 High vaccine coverage is crucial to
reducing COVID-19-related severe adverse events.7,8 This is partic-
ularly important in South Africa, where multiple variants of COVID-
19 were prevalent, including Beta (B.1.351) and the fast-spreading
Omicron and its subvariants (BA.4 and BA.5), which were first
identified in the country in November 2021.9e11

Vaccine acceptability directly impacts vaccine uptake. There has
been extensive research to investigate the potential barriers asso-
ciated with the intention to get vaccinated and uptake of vaccina-
tion worldwide.12e14 These studies, which were mostly conducted
before the COVID-19 vaccines were approved and available for use,
reported high acceptability rates, ranging from 67% to 91%.15e17 In
February/March 2021, more than 80% of adult South Africans re-
ported that they “they intend to get vaccinated” when the vaccines
become available. This proportion was 71% in a nationally repre-
sentative cohort of South Africans in June 2021.18 The most
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mailto:hwand@kirby.unsw.edu.au
mailto:cvujovich-dunn@kirby.unsw.edu.au
mailto:cvujovich-dunn@kirby.unsw.edu.au
mailto:JMoodley@auruminstitute.org
mailto:Tarylee.Reddy@mrc.ac.za
mailto:saritan@numolux.com
http://kirby.unsw.edu.au
http://crossmark.crossref.org/dialog/?doi=10.1016/j.puhe.2023.01.007&domain=pdf
www.sciencedirect.com/science/journal/00333506
http://www.elsevier.com/locate/puhe
https://doi.org/10.1016/j.puhe.2023.01.007
https://doi.org/10.1016/j.puhe.2023.01.007
https://doi.org/10.1016/j.puhe.2023.01.007


H. Wand, C. Vujovich-Dunn, J. Moodley et al. Public Health 216 (2023) 58e65
common reason for those who did not intend to get vaccinated was
due to side-effects and concerns about the effectiveness of the
vaccines.14,19,20

Despite undisputable evidence indicating that COVID-19 vac-
cines prevent severe adverse events, including hospitalization, and
death, there is an emerging concern around vaccine hesitancy,
which has increased over time in many countries.3,14 Consequently,
studies continue to collect timely data to track vaccine acceptability
and uptake in many countries, including South Africa. Most
recently, vaccine knowledge, beliefs, and attitudes were assessed in
South African adults who participated in the “COVID-19 Vaccine
Surveys (CVACS)”. The CVACS was carried out twice, once in
November 2021 and again in February/March 2022.21,22

This study aimed to investigate the population-level impacts of
certain beliefs and attitudes and their interplay with vaccine
decision-making in South African adults who participated in both
“CVACS.” After developing a risk scoring algorithm to predict in-
dividuals’ vaccine decision-making behavior, we also quantified the
degree to which the relative contributions of beliefs and attitudes
influenced vaccination status. This is the first study to present
empirical results for the most influential beliefs and attitudes on
vaccine decision-making in the era of the widely available COVID-
19 vaccines. Our findings collectively provide the most recent
snapshot of the intention to get the vaccination and actual vacci-
nation status and their significant contributors in Black South Af-
ricans. This information can potentially be used to improve the
effectiveness of the current COVID-19 vaccine promotion and de-
livery programs/campaigns on vaccine uptake.

Methods

Survey population

The present study used the panel data from a cohort of the South
Africans who participated in the “CVACS” from the nine provinces
and 52 districts across the country. The surveys were implemented
by the Southern Africa Labour and Development Research Unit. The
details of the surveys and the populations were previously
described.21,22 Briefly, a multistage stratified cluster sampling was
used to select the households. Respondents were interviewed
telephonically in two time points. Survey 1 participants were un-
vaccinated as of November 2021 (i.e. approximately 9 months after
the first dose of vaccine roll-out). A total of 3,510 adults (aged �18
years) participated in survey 1. A follow-up survey was conducted
in February to March 2022 (survey 2). A total of 1,772 individuals
participated in both survey 1 and survey 2. Of these, 1,399 (80%)
identified themselves as Black South Africans and were included in
the present study. Owing to the low response rates for the other
ethnic groups, we only included (self-identified) Black men and
women in this analysis.

Measurements

Data from the survey 1 and survey 2 were merged by unique
participant identification numbers. Our analysis included age (<35,
35e49, 50e59, and �60 years), employment status (yes/no), edu-
cation (grade 12 completed vs not), residential area (urban, tradi-
tional, farm), marital/cohabitation status, monthly household
income (in quartiles), and medical aid/insurance (yes/no). In survey
1, participants' COVID-19 risk perceptions, beliefs, and attitudes
were measured by asking (1) Do you think you will get very sick with
COVID-19 in the next 12 months? (yes, no, don’t know); (2) Do you
believe the COVID-19 vaccine will prevent you from getting COVID-19?
(yes, no, don’t know); (3) Do you believe the COVID-19 vaccine will
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help prevent you dying from COVID? (yes, no, don’t know)”. In survey
1, participants were also asked their reasons for not getting vacci-
nated in survey 1. These questions included (4) “I don’t trust vaccine/
Vaccine has side effects” and (5) “Vaccine will kill (yes/no)”; (6)
“Already had COVID-19”; (7) “Don’t know where to go”; (8) “Vacci-
nation site is too far”; (9) “Travel cost is high”; (10) “May not be able to
work after vaccine (yes/no); (11) “Don’t have time”. In addition, (12)
religious and (13) health-related reasons for not getting vaccinated
were derived from the participants' free text narratives for the
question: what is the single biggest reason that you are not yet
vaccinated? The study participants were also asked, “Regarding the
COVID-19 vaccine, do you plan to”: (a) get it as soon as possible, (b)
going to wait, (c) only if required, (d) definitely not get it. The pri-
mary outcome was self-reported vaccination status in survey 2
(unvaccinated vs vaccinated).

Statistical analysis

Characteristics of the population were described by vaccination
status using frequencies and percentages and compared using Chi-
squared test. Using the data from the individuals who participated
in both surveys,wedeveloped a risk scoring algorithm topredict the
vaccination status in survey 2. After adjusting for potential con-
founders identified in descriptive analysis, we fitted logistic
regression model and presented the weighted-rounded regression
coefficients (i.e. and multiplying the logarithms of the odds ratio by
10) for the self-perception, beliefs questionnaires reported in survey
1.23 Total risk score for each participant was derived by adding up
the finalweighted scores for each item considered in themodel. The
total score was categorized using the deciles where “lowest” (1st
decile) “to highest” (10th decile) risk for not getting vaccinated. We
evaluated the internal validity of the primary outcomemodel using
a bootstrapping analysis and generated 500 and 1000 test data sets
by random selection with replacement (Stata 16.0 macro called
rhsbsampler). The calibration of the model was visually assessed
using pmcalplot and tested using the HosmereLemeshow
goodness-of-fit test, plotting the agreement between the pre-
dicted and observed probabilities of vaccination status. Statistically
acceptable threshold was determined to predict those who would
not get vaccinated with high sensitivity/specificity and discrimi-
natory power. We also hypothesized that “intention to get vaccina-
tion” (i.e. as soon as possible vs other) in survey 1 and vaccine
decision-making behavior in survey 2 will be strongly correlated.
Therefore, it can potentially be considered as a proxy for vaccination
status in survey 2. As a secondary analysis, we refitted the 7-item
risk scoring algorithm to predict those who did not intend to
receive the vaccine immediately in survey 1. Discriminative power
of all models was assessed using the standard statistical measures,
such as sensitivity, specificity, and area under the curve. The
goodness-of-fits of ourmodels were assessed using the Hosmer and
Lemeshow test; non-significant p-values (P > 0.05) were inter-
preted as an acceptable fit. We also estimated the population-level
impacts of these factors on vaccine decision-making behavior using
the methodology in multifactorial setting.24 This analysis was also
conducted among those who were aged <40 and �40 years, which
was identified as the cut-point formedian.Methodology, SAS codes,
and access to the Macro were presented in Appendix.

Results

A total of 1399 individuals (803, 57% men and 596, 43% women)
who participated in both surveys were analyzed. Of these, 336
(24%) reported being vaccinated in survey 2. The overall mean age
was 39 years (standard deviation: 16; median age: 36 years
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[interquartile range: 30e50]). The characteristics of the study
population in survey 1 are compared by their vaccination status in
survey 2 (Table 1). Age and gender distributions were not statisti-
cally significant between the two groups. Overall, 63% of the study
population resided in urban areas, with significant difference be-
tween the vaccinated and unvaccinated groups. Unvaccinated sur-
vey participants had higher education and income levels, and they
also more to report having medical aid and owning a vehicle
compared with those who were vaccinated.

Reasons for being unvaccinated in survey 1

Overall, 60% of the study population indicated that they were
not at risk of getting infected by COVID-19, which was the most
Table 1
Demographic and socio-economic characteristics of study population by vaccination stat

Assessm

Assessments at survey #1 % Vaccina

Age
<35 years 46% 48%
35e49 years 28% 24%
50e59 years 15% 17%
�60 years 11% 11%

Sex
Female 43% 46%
Male 57% 54%

Area of residency
Traditional 13% 13%
Urban 63% 57%
Farm 23% 28%

Level of education
Less than grade 12 40% 46%
Grade 12 or more 60% 54%

Tertiary education completed
No 55% 60%
Yes 45% 39%

Employment (last week)
No 59% 62%
Yes 41% 38%

Income (in quartiles)
First quartile (<1,700 ZARb) 25% 30%
Second quartile (1,700 to <3,000 ZARb) 27% 27%
Third quartile (3,000 to <8000 ZARb) 23% 25%
Fourth quartile (�8,000 ZARb) 25% 18%

Medical aid/health insurance 21% 18%
Water/pipe in dwelling 83% 80%
Household has electronic device(s) 65% 62%
Household has vehicle 39% 30%

Why didn’t you get vaccinated?
Self-perceived risk: no risk 60% 54%
Vaccine will not prevent COVID-19 46% 29%
Vaccine will not prevent dying from COVID-19 48% 29%
Don’t trust vaccinec 57% 43%
Vaccine may kill you 40% 32%
Religious reasons 6% 3%
Pre-existing health conditionsd 8% 6%
I already had COVID-19 47% 47%
Don’t know where to go 17% 20%
Vaccination site is too far 18% 24%
Travel cost is high 20% 24%
May not be able to work after vaccine 48% 46%
Don’t have time 30% 39%

Are you going to get vaccinated?
I will get it as soon as possible 38% 61%
I will wait 22% 19%
Definitely not get it 23% 6%
Other/missing 21% 14%

a At least one dose.
b 1 South African Rand; 1 ZAR ¼ 0.064 US Dollar (January 2022).
c Vaccine has severe side-effects.
d Including diabetes, hypertension, allergy.
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common reason for not being vaccinated (Table 1). A significantly
higher proportion of individuals in the unvaccinated group indi-
cated that they were not at risk for COVID-19 compared with the
vaccinated group (62% vs 54%, respectively, p-value ¼ 0.007). Un-
vaccinated individuals were also more likely to believe that vaccine
is not effective (i.e. would not prevent infections and death due to
COVID-19) and not safe (i.e. severe side-effects and death). Religion
and pre-existing health conditions were reported in <10% of the
study population in survey 1; however, these two reasons were
significantly more common in the unvaccinated group. Meanwhile,
other factors including “not knowing where to go for vaccination,”
“travel costing and distance,” and “lack of time”were all significantly
more common among those who got vaccinated in survey 2. More
than 60% of the vaccinated participants also indicated that “they
us.

ent at survey #2

teda, N ¼ 336 (24%) Unvaccinated, N ¼ 1,063 (76%) p-value

0.237
45%
29%
14%
12%

0.194
41%
59%

0.037
14%
65%
21%

0.015
39%
61%

0.031
53%
47%

0.212
58%
42%

0.100
24%
27%
22%
27%
22% 0.033
84% 0.196
65% 0.436
43% <0.001

62% 0.007
51% <0.001
54% <0.001
61% <0.001
42% 0.012
7% 0.004
9% 0.040
47% 0.206
16% <0.001
17% <0.001
20% 0.012
49% 0.745
27% <0.001

<0.001
30%
24%
18%
28%
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will get vaccinated as soon as possible” compared with 30% in the
unvaccinated group.

A risk prediction model for vaccination status

In our risk prediction model, seven reasons for being unvacci-
nated from the survey 1 were identified as the most influential
predictors for vaccination status in survey 2 (Table 2). Individuals
with low perceived risk for COVID-19 were also significantly more
likely to be unvaccinated compared with those who perceived
themselves at high risk (adjusted odds ratio [aORs] from 1.74, 95%
confidence interval [CI]: 1.24, 2.45). Similar trends were observed
among those who did not believe in the vaccine’s efficacy and
safety. For example, those who believed that the vaccine will not
prevent them from getting infected or dying from COVID-19 were
more than three times more likely to be unvaccinated than those
who believed in the effectiveness of the vaccine. These factors had
the highest risk scores (11 and 12, respectively) to predict unvac-
cinated individuals because of their high odds ratios (aOR: 3.10 and
3.45, respectively). Individuals who believed that the vaccine is
associatedwith severe side-effects and deaths in survey 1were also
significantly more likely to be unvaccinated in survey 2 (aOR: 2.10
and 1.55, respectively).

Fig. 1a presented the aORs across the deciles of the risk scores of
being unvaccinated (Fig. 1a). There was a linear trend between the
individuals’ increasing risk score and the odds of being unvacci-
nated (Ptrend <0.001). In our secondary outcome, similar increasing
trends in odds ratios were observed to predict those who indicated
not to get vaccinated in survey 1 (Fig. 1b). Performance of the risk
prediction models for several cut-points is presented in Table 3 for
the development and the internal validation data sets. A score of 12
or more had high sensitivity. Participants who scored 16e20 points
were approximately four times more likely to be unvaccinated in
Table 2
Predictive model for unvaccinated participants: population-level impact of self-perceptio
unvaccinated vs vaccinated).

Assessments at Survey #1 Adjusteda odds ratio (95

Self-perceived risk for COVID-19:
I am at risk for COVID-19 1
I am not at risk for COVID-19 1.74 (1.24, 2.45)
Don’t know 1.40 (0.96, 2.05)

COVID-19 vaccine effectiveness:
Vaccine will prevent COVID-19
Yes 1
No 3.10 (2.23, 3.89)
Don’t know 1.94 (1.34, 2.81)

Vaccine will prevent dying from COVID-19
Yes 1
No 3.45 (2.62, 4.56)
Don’t know 2.22 (1.50, 3.28)

COVID-19 vaccine safety
Vaccine is not safeb

No 1
Yes 2.10 (1.63, 2.68)

Vaccine may kill
No 1
Yes 1.55 (1.20, 2.03)

Other barriers
Religious believes (txt)
No 1
Yes 2.69 (1.37, 5.25)

Presence of health issuesc

No 1
Yes 1.75 (1.05, 2.91)

CI, confidence interval.
a Odds ratios were adjusted for age, sex, area of residency, level of education, medica
b Severe side-effects.
c Including HIV, tuberculosis, diabetes, hypertension, and allergy.
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survey 2. They were also almost nine times more likely to be vac-
cine hesitant in survey 1. Sensitivity/specificity and the discrimi-
native power of those with a score �16 points, which requires at
least two items from the risk prediction model and also falls into
the sixth deciles of the total risk score, were statistically acceptable.
Modifying of scores 12 or more would have prevented 71% of the
unvaccinated individuals, and 80% of the vaccine-hesitant partici-
pants would also be prevented. (Fig. 2)

Population-level impacts of perceived risk and beliefs: age-specific
analysis

In an age-specific analysis, we estimated the population-level
impacts of all seven beliefs and attitudes on vaccine uptake when
they were considered individually and collectively. Overall, three
items: (1) low perceived risk, (2) vaccine will not prevent COVID-19,
and (3) vaccine will not prevent dying from COVID-19 were all
identified as the most influential beliefs and attitudes on vaccine
decision-making. After adjusting and accounting for their correla-
tion structure, their population-level impacts ranged from 50% to
60% and 34% to 55% for younger (aged <40 years) and older (�40
years). Modifying these three attitudes would have prevented (at
least theoretically) 78% and 62% of the unvaccinated individuals in
the younger and older groups, respectively (data not shown).

We also observed age-related disparities where 15% of the un-
vaccinated individuals in the older age group were exclusively
associated with those who indicated to have had pre-existing
health conditions, whereas only 2% of the unvaccinated younger
individuals attributed to pre-existing conditions. The population-
level impact of all seven items on vaccination status were esti-
mated as 83% (95% CI: 79%, 87%; <40 years) and 72% (95% CI: 66%,
78%; �40 years all). These seven beliefs also had a substantial
impact on vaccine hesitancy in both age groups, where lower self-
n on COVID-19 uptake as reported in Survey #2 Black South Africans only (outcome:

% CI) p-value b�10 Score

0 0
0.001 5.6 6
0.084 3.4 3

0
<0.001 10.8 11
<0.001 6.6 7

0 0
<0.001 12.4 12
<0.001 8.0 8

0
<0.001 7.4 7

0.001 4.4 4

0 0
0.004 9.9 10

0.031 5.6 6

l insurance.



Fig. 1. Odds ratios (95% confidence intervals) of risk score (in deciles): test for trend in odds ratios were <0.001 (for both outcomes). (a) Primary outcome: unvaccinated vs
vaccinated. (b) Secondary outcome: intention to get vaccinated (No vs Yes). PAR%, population attributable risk percent.
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perceived risk and vaccine confidence were identified as the most
influential factors in the decision-making process.
Discussion

Our findings provided compelling evidence for a high propor-
tion of unvaccinated adults in a cohort of Black South Africans who
participated in two consecutive rounds of national surveys con-
ducted in November 2021 and February to March 2022. More than
Table 3
Performance of the risk scoring algorithm for different cut-points for not getting
vaccinated: development and internal validation datasets.

Score Model: outcome¼ unvaccinated vs vaccinated
AUC a (95% CI): 75% (95% CI: 72%, 78%)

Median (IQR) 25 (12-35) points

Cut points Sensitivity (Specificity) Correctly classified

≥ 10 points 88% (29%) 72%
≥ 11 points 86% (30%) 72%
≥ 12 points 85% (36%) 71%
≥ 13 points 84% (39%) 70%
≥ 14 points 83% (40%) 70%
≥ 15 points 82% (41%) 69%
≥ 16 points 81% (43%) 68%
≥ 17 points 80% (45%) 67%
≥ 18 points 78% (45%) 66%

Internal validation b¼ unvaccinated vs vaccinated
AUC a (95% CI): 71% (95% CI: 69%, 74%)

Score Sensitivity (Specificity) Correctly classified

≥ 10 points 94% (20%) 57%
≥ 11 points 91% (23%) 61%
≥ 12 points 88% (45%) 64%
≥ 13 points 87% (40%) 65%
≥ 14 points 85% (47%) 63%
≥ 15 points 81% (50%) 60%
≥ 16 points 78% (55%) 59%
≥ 17 points 76% (58%) 55%
≥ 18 points 76% (63%) 50%

a AUC, Area Under the curve.
b Internal validation was conducted using 500 test datasets generated with

replacement.
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half of the survey 1 participants indicated that they would get
vaccinated; however, only 24% of the study participants reported
being vaccinated in survey 2. While age and sex distributions did
not differ significantly by vaccination status, unvaccinated in-
dividuals appeared to have higher socio-economic status with
higher levels of education and income. Some of these findings have
been reported previously in other populations including South
Africa. For example, vaccine acceptability was associated with
higher education in South Africa.18,20 However, this link was not
consistently confirmed in other populations where higher socio-
economic conditions and higher education were reported to be
associated with high rates of vaccine acceptability.26 This trend has
been documented with childhood vaccination, where parents of
higher socio-economic status were more likely to be hesitant in
vaccinating their child.27,28 These results may be interpreted as
increasing vaccine hesitancy in adults who had higher socio-
economic conditions.

The present study showed that COVID-19 vaccine hesitancy
could be predicted by individuals’ self-perceptions with statistically
acceptable robustness and accuracy. We identified the seven most
influential beliefs and attitudes for not being vaccinated and their
combined population-level impacts and implications on vaccine
uptake. In our risk prediction model, low-risk self-perception, lack
of trust, and concerns around safety, religion, and pre-existing
health conditions were all determined to be the most significant
predictors of not being vaccinated, with weighted scores ranging
from 4 to 12. Although these factors have beenwell recognized and
reported as the most common reasons for vaccine hesitancy in
other worldwide, their population-level influence on vaccine
decision-making using weighted and clustering impacts are unique
to the present study.

Despite undisputable evidence for vaccine protection against
COVID-19-related adverse health outcomes and death, approxi-
mately half of the study population had concerns regarding the
vaccine efficacy and lack of trust, that is, “vaccine will not prevent
COVID-19” and “Vaccine will not prevent dying from COVID-19.”
Meanwhile, 60% of the study population reported that they were
not at risk of COVID-19. These three factors were identified as the
most influential beliefs on vaccine decision-making and were
collectively associated with 76% (<40 years) and 62% (�40 years) of



Fig. 2. Individual and population-level impacts of beliefs and attitudes on unvaccinated individuals: (a) Age: <40 years (full PAR%x: 83%, 95% CI: 79%, 87%). CI, confidence interval;
PAR%, population attributable risk percent.
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the unvaccinated individuals. Considering the impact of concerns
around the safety of the vaccines and the other factors, including
“religion” and “pre-existing conditions,” increased the population
attributable risk percent to 83% (<40 years) and 72% (�40 years),
respectively. These relatively modest increases were primarily
because of the strong correlations between these beliefs and atti-
tudes, which is not surprising. Despite having significant odds ra-
tios, the population-level impact of “religion” on vaccination status
was substantially lower compared with the other factors. This was
because of the very low prevalence (6%) associated with this factor.
These estimates can be translated into 869 more vaccinated in-
dividuals (940 � 83% ¼ 780 and 123 � 72% ¼ 89 for <40 and �40
years, respectively). Therefore, if it was possible to change these
factors (at least theoretically), the proportion of vaccinated in-
dividuals would increase from 24% (336/1399) to 86% [(336þ 869)/
1399]. Meanwhile, “pre-existing health conditions” only had a
modest impact among the older participants. Other factors
including “lack of knowledge where to go” and “travel difficulties and
expenses” were reported in �20% of the study population in survey
63
1; however, these individuals were significantly more likely to get
vaccinated compared with those who knew where to go and did
not indicate any difficulties in traveling.

Our findings provide empirical evidence for a substantial shift in
vaccine acceptability over time in South Africa, which was also
reported in other countries. For example, less than 40% of the
survey 1 participants indicated that “they would get vaccinated as
soon as possible” in survey 1, which is substantially lower than re-
ported in national surveys conducted before vaccine development
and availability. For example, 82% of the South Africans who
participated to in the “COVID-SCORE Global Survey,” which was
conducted 3 months after the COVID-19 was declared as pandemic,
indicated that “they intend to get vaccinated when vaccines become
available” (June 2020) (Lazarus et al., 2020; NDoH 2021). High
vaccine acceptability rates were also reported in “The Council for
Medical Schemes (CMS)” (82%) and “National Income Dynamic
Survey-Coronavirus Rapid Mobile Survey” (NIDS-CRAM)” (71%),
which were both conducted before/during vaccine approval and
roll-out in South Africa (February/March 2021).31,32 These
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estimates were comparable with the other countries, including
China (91.3%), the United Kingdom (79.2%), the United States (67%)
and other European countries (74%) which were all reported
approximately at the same time periods.15e17,26

More than two-and-half years into the pandemic, South Africa
continues to have a high burden of infections where the country
has already faced multiple variants of COVID-19 infections.
However, as of July 2022, <40% of the South Africans had at least
one dose compared with 66.9% global average.6 The reasons for
low vaccination rates in Black South Africans are likely to be
different from other countries, with implications exclusively for
this population. One of the marked results from our study is the
impact of vaccine-related misconceptions, such as the vaccine will
prevent getting “infected” and “dying” from COVID-19. Although
these two concepts are different from each other, 83% of the
study population who indicated that the vaccine would not pre-
vent getting infected also believe that the vaccine would not
prevent dying from COVID-19. There is an undisputable evidence
for the vaccines’ key role in reducing COVID-19 and preventing
related severe adverse events, including hospitalization and
deaths.32,33 These findings have significant clinical and public
health implications in South Africa where more than 300,000
excess deaths occurred over the past 12 months (June 2021 to
June 2022) were reported to be primarily attributed to the
COVID-19 infections.30
Limitations

Our study has several limitations. We only included the subset
of the data from Black African men and women due to the low
proportion of the other population groups. We were only able to
analyze the available data. All the characteristics, beliefs, and atti-
tudes were self-reported, including the vaccination status, there-
fore subject to recall bias. Risk scoring model was developed using
cross-sectional data, which shares the same limitations associated
with this design. Among those who participated in survey 1, only
1,772 (50%) of them also participated in survey 2. Therefore, the
results cannot be generalized to the target population. However,
our findings are exclusively unique to the Black South African men
and women with the highest burden of other comorbidities,
including HIV and tuberculosis.
Conclusion

The present study brings significant insight into the previous
research and provides the associations between self-perceptions,
beliefs, and attitudes on vaccine decision-making using the first
and the most recent data from South Africans following the vac-
cine roll-out. Our findings particularly highlighted the most
influential concerns around vaccine efficacy and safety and their
population-level impacts on vaccine decision-making, which are
likely to have significant public health implications exclusively for
this population. One of the most significant results from this study
was the considerable drop in vaccine acceptability since the vac-
cines have become widely available. This is particularly worri-
some, given the high excess mortality rates that have been
documented in the region. Given the ongoing nature of the
pandemic, widespread misinformation and disinformation, factors
contributing to variations in coverage are likely to be complex and
nuanced for any vaccine; the COVID-19 vaccine is no exception.
Taken together, our findings suggest that vaccine promotion and
delivery programs should include a focus on the key role of vac-
cines in preventing COVID-19-related severe illnesses, hospitali-
zation, and death.
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