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Abstract

Vaccine hesitancy is a leading threat to public health, but little is known about the beliefs and mindsets that drive vac-
cine hesitancy, especially among people of Black ethnicities. This study aimed to understand vaccine related beliefs
and their relationship with SARS-CoV-2 vaccine uptake in UK residents of Black ethnicities living with HIV. Adults of
self-reported Black ethnicities with HIV were recruited at 12 clinics in England. Participants completed questionnaires in
clinic, including an adapted version of the Beliefs about Medicines Questionnaire (BMQ) to assess Necessity and Con-
cerns beliefs about the SARS-CoV-2 vaccine. SARS-CoV-2 vaccination status was ascertained through self-report and
shared care records. A total of 863 participants were enrolled between June 2021 and October 2022, most of whom (92%)
had received at least one dose of the SARS CoV-2 vaccine. After adjusting for age and region of birth, higher perceived
need for the vaccine (OR=2.39, 95% CI=1.51-3.81), fewer concerns about the vaccine (OR=0.16, 95% CI=0.08-0.30),
and weaker endorsement of COVID-19 Conspiracy Beliefs (OR=0.31, 95% CI=0.19-0.50) were associated with vac-
cination uptake. Being born outside sub-Saharan Africa was associated with reduced odds of being vaccinated. This study
shows the importance of specific beliefs driving vaccine hesitancy and uptake. Further studies should explore the role of
these beliefs and mindsets in influencing uptake of other vaccinations, and to work with key stakeholders to explore how
to address vaccine hesitancy and improve vaccine uptake in these and other populations.
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Background

In 2019, the World Health Organization (WHO) identified
vaccine hesitancy as a top ten threat to global health [1].
Vaccine hesitancy has been defined as a delay in accep-
tance or refusal of vaccines despite availability of vaccine
services [1], and as a set of attitudes and beliefs associated
with vaccine decision making [2]. Issues around vaccine
hesitancy and vaccine confidence are not new, despite the
availability of safe, effective vaccines, and the reasons for
this are complex and multifactorial [3]. This was bought to
the world’s attention during the COVID-19 pandemic, and
continues to be an ongoing issue, with growing levels of
vaccine hesitancy worldwide [4, 5].

To address vaccine hesitancy, and increase uptake of
future vaccine rollouts, we need a better understanding of
the beliefs and mindsets that drive hesitancy [6]. We con-
ceptualise mindsets as frames of mind that help people to
interpret and make sense of complex information, guiding
people’s attention and decision making. Understanding these
specific beliefs and mindsets, alongside other factors such
as health literacy, allows for development of more effective
and tailored health campaigns [7, 8]. Failing to account for
these means that health messages are less likely to engage
target audiences, less likely to result in behaviour change,
and may even have the opposite effect [8, 9]. A recent online
study in the US examined COVID-19 vaccine mindsets and
showed that intentions to be vaccinated and vaccine uptake
were strongly influenced by beliefs related to the personal
necessity for and concerns about the SARS-CoV-2 vaccine,
which in turn were related to mindsets about vaccines more
broadly [10]. This is in line with the Necessity Concerns
Framework, a well validated and widely applied framework
explaining the key beliefs influencing decisions regarding
taking prescribed medications [11, 12, 13]. Little research
has applied this framework to decisions about vaccinations
[14, 15], especially in racially minoritised groups.

The COVID-19 pandemic has exposed and heightened
existing health inequalities. People from racially minori-
tised groups were at greater risk of COVID-19 infection,
morbidity and mortality [16, 17, 18], with a UK Govern-
ment report showing that the risk of death associated with
COVID-19 was up to four times as high for Black men com-
pared to men from other ethnic groups [19]. Alongside this,
it was suggested that rates of SARS-CoV-2 vaccine hesi-
tancy and declining the vaccine were higher in people from
racially minoritised groups [6, 20, 21], particularly people
from Black African and Black Caribbean communities [22,
23, 24]. This is likely driven by both inequity in access to
the vaccine (e.g., related to disproportionate bureaucratic
processes and reduced flexibility in working hours) [25]
and low confidence in vaccines. Research suggests this low

confidence in the vaccine may be linked to various fac-
tors including personal or collective historic and ongoing
poor treatment, structural racism, mistrust of government
and health systems, concerns about safety and side effects,
and scepticism about effectiveness [3, 6, 26, 27]. A recent
review has estimated the prevalence of SARS-CoV-2 vac-
cine hesitancy to be 34% in people living with HIV, with
a higher prevalence among Black people living with HIV
[28]. This higher rate was attributed to stigmatisation, and
to the social, financial and healthcare related disparities seen
during the COVID-19 pandemic [28].

As lack of vaccine uptake has the potential to further
exacerbate existing health inequalities, it is essential to gain
better understanding of the reasons underlying vaccine hesi-
tancy. These insights can then be used to inform develop-
ment of tailored interventions to improve vaccine literacy
and uptake. The COVID-AFRICA study collected data on
SARS-CoV-2 vaccination behaviour and mindsets in people
with HIV of Black ethnicities who are living in the UK.
These data provide insight into how vaccination uptake may
be influenced by an individual’s beliefs about vaccines and
the disease that is being vaccinated against.

Aims

We aimed to understand the views of UK residents of Black
African or Black Caribbean ethnicity on COVID-19 and
the SARS-CoV-2 vaccine. We sought to better understand
beliefs about vaccines, and what might be driving these
beliefs, in a sample of people with Black African or Black
Caribbean ethnicity living with HIV.

Our specific research questions are:

o What are the beliefs held about SARS-CoV-2 vaccines
(Necessity beliefs, and Concerns)?
Are these beliefs associated with vaccine uptake?
What is the relationship between COVID-19 Miscon-
ceptions and Conspiracy beliefs and vaccine beliefs
(Necessity beliefs, and Concerns)?

Methods

The COVID-AFRICA study was open to all people with
HIV who had previously participated in the Genetic Deter-
minants of Kidney Disease in People of African Ancestry
with HIV (GEN-AFRICA) study (NCT05685810). The
GEN-AFRICA cohort was established between May 2018
and January 2020 and was open to adults of self-reported
Black African, Black Caribbean or other Black ethnicities
receiving HIV care across 14 sites in England who were
able and willing to provide informed consent, demographic
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and clinical data, and a blood and urine sample for research
[29]. GEN-AFRICA participants were approached while
attending for HIV care at participating sites (Online
Resource 1); they were provided with verbal and written
information about the COVID-AFRICA study and if agree-
able asked to provide written informed consent. Participants
completed paper questionnaires in clinic on aspects of HIV
care, COVID-19 illnesses, SARS-CoV-2 vaccination sta-
tus, beliefs and concerns regarding SARS-CoV-2 vaccines,
COVID-19 conspiracy beliefs and misconceptions, and
racial inequality beliefs. We obtained routinely collected
clinical and laboratory data including HIV viral load and
current antiretroviral therapy from the medical records.
SARS-CoV-2 vaccination status was ascertained through
self-report and review of National Health System shared
care records [30]. The study was approved by a National
Health Service Research Ethics Committee (21/ES/0047)
and the Health Research Authority (IRAS 294887).

Exposure Variables

Vaccination beliefs were assessed using an adaption of the
validated ‘Beliefs about Medicines Questionnaire (BMQ) —
Vax (© Prof R Horne; Online Resource 2) [31]. This com-
prises two scales: (1) Vaccination (Vax) Necessity — 6 items
measuring the perceived need for the COVID-19 vaccine
(e.g. A COVID-19 Vaccine will protect me); and (2) Vacci-
nation (Vax) Concerns — 10 items assessing concerns about
the COVID-19 vaccine (e.g., I am concerned that a COVID-
19 vaccine can give me COVID-19). These are answered
using a five-point Likert scale (strongly agree, agree, uncer-
tain, disagree, strongly disagree). Higher Necessity scores
and lower Concerns scores identify more positive beliefs
about a COVID-19 vaccine.

To capture COVID-19 conspiracy beliefs, misconcep-
tions, and racial inequality beliefs, we used the Covid Mis-
conceptions and Conspiracy Beliefs questionnaire (CMCQ,
© Prof Rob Horne) (Online Resource 3). It includes sixteen
questions assessing agreement with common COVID-19
conspiracy beliefs or misconceptions. Three clusters have
been identified within the scale (Online Resource 4): (1)
Conspiracy beliefs (e.g., The coronavirus pandemic is not
as bad as the government makes it out to be); (2) Miscon-
ceptions (e.g. COVID-19 only affects older people and is
not a problem for younger people); and (3) Racial Inequality
beliefs (e.g., When it comes to COVID-19, black people do
not receive the same quality of healthcare as other groups).
Each item is answered using a five-point Likert scale as for
the BMQ, with a higher score indicating a greater degree of
agreement.
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Outcome Variable

SARS-CoV-2 vaccination status, defined as having had at
least one vaccine at the time of enrolment.

Statistical Analysis

Characteristics of the study population, stratified by SARS-
CoV-2 vaccination status, were described and compared
using Student’s t-test, analysis of variance (ANOVA),
Kruskal-Wallis, or Pearson’s y° test as appropriate. Mean
Vax Necessity and Vax Concerns scores were compared by
t-test. Stepwise logistic regression was used to describe the
relationship between Vax Necessity/Vax Concerns beliefs,
COVID-19 Conspiracy Beliefs and Misconceptions, and
vaccination uptake. Demographic variables which were
associated (p<0.05) in univariable analysis were included
in the multivariate model.

Pearson’s correlation coefficient was used to evaluate the
relationship between COVID-19 conspiracy, misconcep-
tions, and racial inequality beliefs, worry about COVID-19
and perceptions around the dangerousness of COVID-19,
and Vax Necessity beliefs and Concerns. All analyses were
performed using SPSS Version 27.

Results

Between June 2021 and October 2022, we enrolled 863
participants, 791 (92%) of whom reported receiving at
least one dose of an approved SARS-CoV-2 vaccine. The
median (IQR) age of participant was 53 (46, 60) years,
54% were female, and 85% were born in Africa or the
Caribbean (Table 1). Most had longstanding and well con-
trolled HIV. Participants who were vaccinated were older
than those who remained unvaccinated (median age 53.5
[IQR 46.3, 59.7] vs. 48.7 [IQR 42.9, 55.6], X* (1)=9.724,
p<0.001); the rates of vaccination were 97%, 93% and 90%
in participants who were born in South/Central, East and
West Africa, respectively, 88% in those born in the Carib-
bean, and 86% in those born in the UK or other countries
(X*(1)=13.85 p<0.01). Participants who were vaccinated
were also significantly more likely to have known a per-
son who died of COVID-19 (46% vs. 29%, X*(1)=6.58,
p<0.01), to think that COVID-19 was dangerous (68%
vs. 38%, X*(1)=22.94, p<0.001), and to be worried about
COVID-19 (37% vs. 15%, X*(1)=12.01, p<0.001). There
were no differences in vaccination rate by gender, time since
HIV diagnosis, comorbidity or HIV viraemia status.
Vaccinated participants reported higher mean Vax Neces-
sity scores indicating higher perceived need for SARS-
CoV-2 vaccination (3.9 [0.8] vs. 2.9 [0.9], %(710)=-10.28
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Table 1 Participant characteristics, stratified by COVID-19 vaccine
uptake

All Vacci- Not  Comparison of

n=863 nated Vacci- vaccinated and
n=791 nated not vaccinated
n=172
Age, years Median 53.0  53.5 487 X2 (1)=9.72%*
(IQR) (46.2, (46.3, (42.9,
59.6) 59.7) 55.6)
Sex, female N (%) 465 425 40 X2 (1)=0.11
(54%) (54%) (56%)
Region of N (%) X3(4)=13.85%*
birth
West Africa 283 256 27
(33%) (33%) (38%)
East Africa 181 168 13
21%) (21%) (18%)
South/Cen- 208 201 7
tral Africa (24%) (26%) (10%)
Caribbean N (%) 57 50 7
(7%)  (6%) (10%)
UK/other N (%) 130 112 18
(15%) (14%) (25%)
Time since Median 14 (9, 14(9, 13(9, X*(1)=0.02

HIV diagnosis, (IQR) 18) 18) 18)

years

Recent CD4  Median 569 566 623 XA(1)=0.92

cell count, (IQR) (417, (416, (418,

cells/mm® 740)  735)  781)

HIV N (%) 798 734 64 X3(1)=1.16

RNA<200 96) (96) (93)

copies/mL

BMI, kg/m? Mean 305 305 30.2 T(840)=-0.362,

(SD)y ((73) @74 (@1

Hypertension N (%) 290 276 14 X2(1)=7.00%*
(34%) (35%) (20%)

Diabetes N (%) 87 82 5 X3(1)=0.87
(10%) (11%) (7%)

Cardiovascu- N (%) 28 19 3 X3(1)=0.05

lar disease (B%) (4%) (6%)
COVID experience and perceptions?

Knewaper- N (%) 307 290 17  XX1)=6.58**

son who died (45) (46%) (29%)
of COVID
Thinks N (%) 463 438 25 X2(1)=22.94%**
COVID is (65) (68%) (38%)
quite or very
dangerous
Isquiteor N (%) 249 239 10 X2(1)=12.01#**
very worried (35) (37%) (15%)
about COVID

# Responses were available for 687 (died), 713 (dangerous) and 708
(worried) participants

UK =United Kingdom; BMI=body mass index; IQR=Interquartile
Range. *p<0.05, ** p<0.01, ***p<0.001

p<0.001), and lower mean Vax Concerns scores indicating
fewer concerns about the vaccination (2.3 [0.6] vs. 3.3 [0.7],
t(673)=10.64, p<0.001) than those who remained unvac-
cinated. They also agreed less strongly with COVID-19

Table 2 Vaccine, COVID-19, and racial inequality beliefs

All Vacci- Not t-test
n=863 nated Vacci-
n=791 nated
n=172

Vax Necessity Score 3.8 3.9 2.9
(0.8) (0.8) 0.9)

1(710)=-10.28%%*

Vax Concerns Score 2.4 2.3 33 t(673)=10.64%**
0.7y 0.6) (0.7

COVID-19 Con- 2.3 2.2 2.9 t(704)=7.14%**

spiracy beliefs (0.8) 0.7) 0.9)

COVID-19 Miscon- 2.1 2.0 2.6 t(707)=4.83%**

ceptions beliefs 0.7) 0.7) (0.8)

Racial Inequality 24 2.3 2.7 t(733)=2.37**

beliefs (1.1) (1.0) (1.1)

Data are expressed as mean (SD). *p<0.05, ** p<0.01, ***p<0.001

Conspiracy theories (t(704)=7.14, p<0.001) and COVID-
19 Misconceptions (t(707)=4.83, p<0.001) and were less
likely to believe there was a racial bias in healthcare for
COVID-19 (t(733)=2.37, p=0.018) (Table 2).

The responses to the questions in the COVID-19 Mis-
conceptions and Conspiracy Beliefs questionnaire (CMCQ)
are shown in Fig. 1. Agreement with COVID-19 Conspiracy
Beliefs ranged from 4% (there is a cure for COVID-19 that
is being withheld from Black people) to 24% (the prolonged
use of face masks is harmful to people’s health). There were
high levels of uncertainty for some items, with 42% being
unsure whether ‘the coronavirus is man-made and possibly
the work of a government lab, the CIA or the Chinese gov-
ernment’. Few participants reported misconception beliefs
except for faith in God providing protection from COVID-
19 (19%). Across two items, most participants (61-63%)
did not agree with a racial bias in healthcare for COVID-19,
21-23% expressed uncertainty, and 16% endorsed the pres-
ence of a racial bias.

Vax Necessity and Vax Concerns scores were strongly
associated with vaccine uptake (Table 3). After adjustment
for age and region of birth, a one-point higher Vax Necessity
score was associated with greater odds (OR 2.39 [95% CI
1.51, 3.81]) of vaccination uptake while a one-point higher
Vax Concerns score was associated with reduced odds (OR
0.16 [0.08, 0.30]) of vaccination uptake. Being born outside
sub-Saharan Africa was associated with reduced odds of
being vaccinated. COVID-19 Conspiracy beliefs, miscon-
ceptions and racial inequality beliefs were also associated
with vaccine uptake. Of these, Conspiracy Beliefs remained
significantly associated with vaccine uptake (OR 0.31[0.19,
0.50]) in the adjusted model while COVID-19 Misconcep-
tions and Racial Inequality beliefs were no longer associ-
ated with vaccine uptake.

A proposed conceptual model of the vaccine mindset is
presented in Fig. 2. Stronger Vax Necessity beliefs were
associated with lower COVID-19 Misconceptions scores

@ Springer
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The prolonged use of face masks is harmful to people’s 24% | 34% | 22% |
health
The coronavirus is man-made and possibly the work of a 16% | 22% | 22% |

government lab, the CIA, or the Chinese Governement

saring masks does nothing to stop the spread of COVID-19 _18% | 20% | 62% |
The coronavirus pandemic is not as bad as the government 7% | 21% | 62% |
makes it out to be
Bill Gates is responsible for the COVID-19 pandemic 7% 31% | 62% |
When it comes to COVID-19, black people cannot trust the 4% 22% | 64% |
healthcare system

The coronavirus pandemic is part of a wider conspiracy to 790 26% 67%
deploy 5G network towers and to michrochip people q 0| - |
There is a cure for COVID-19 that is being withheld from4% 26% | 70% |

black people
-onspiracy beliefs Black people should not trust information gg 18° 0

from the government about COVID-19 8%l 18% | 1% |
accines against pneumonia will protect you from COVID-19 9%| 40% | 51% |

Being exposed to the sun or temperatures higher than 25 53 239 0
degrees will prevent COVID-19 2% | 08% |
My faith in God is enough to protect me from COVID-19 _19% [11%] 70% |
Cold weather and snow can kill coronavirus3% 19% | 78% |
Misconception beliefs COVID-19 only affects older people 6% 14% | 80% |

and is not a problem for younger people

There is NO racial bias in healthcare for COVID-19 61% | 23% | 16% |
icial inequalities When it comes to COVID-19, black people 63% [ 21% [ 16% |

receive the same quality of healthcare as other groups

0% 20% 40% 60% 80%  100%
O(strongly) agree DOuncertain O (strongly) disagree

Fig. 1 Proportion of participants agreeing, expressing uncertainty, or disagreeing with COVID-19 conspiracy, misconception and racial inequality
statements
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Table 3 Factors associated with vaccination uptake

Unadjusted OR (95% CI) p value

Adjusted OR (95% CI) p value Adjusted OR (95% CI) p value

Vax Necessity 4.20 (2.99, 5.90) <0.001
Vax Concerns 0.11 (0.07,0.19) <0.001
COVID-19 Conspiracy beliefs 0.32 (0.22-0.45) <0.001
COVID-19 Misconceptions beliefs 0.46 (0.33-0.64) <0.001
Racial Inequality beliefs 0.76 (0.60-0.96) 0.019
Age

<40 years 1

>40 years 1.95 (1.05, 3.65) 0.04
Country of birth

South/Central Africa 1

West Africa 0.33(0.14,0.77) 0.010

East Africa 0.45 (0.18, 1.15) 0.096

Caribbean 0.25 (0.08, 0.74) 0.013

United Kingdom / Other 0.22(0.09, 0.53) 0.001

239 (1.51-3.81) <0.001 -

0.16 (0.08-0.30) <0.001 -

- 0.31(0.19, 0.50) <0.001
- 0.99 (0.62, 1.60) 0.998
- 0.83 (0.62, 1.10) 0.197
1 1

1.40 (0.54, 3.60) 049  1.29(0.56,2.96) 0.55
1 1

0.33(0.09, 1.12) 0.08  0.49(0.18, 1.52) 0.154
0.38 (0.10, 1.39) 0.14  0.52(0.18,1.52) 0.234
0.17 (0.04, 0.76) 0.02  0.33(0.09,1.17) 0.085
0.17 (0.05, 0.60) 0.006  0.24 (0.09, 0.69) 0.008

Data were analysed using logistic regression

Vaccine Uptake

COVID-19 Misconceptions

0.707**

COVID-19 Conspiracy beliefs

-0.436%*

0.320**

COVID-19 Racial Inequality Beliefs

Vax Necessity
beliefs

-0.315**

COVID-19 worry

COVID-19 is dangerous

Note. Relationship between Vax concerns and associated belief variables assessed using Pearson’s correlations. Relationship between Vax
Concerns/ Vax Necessity and Vaccine Uptake assessed used independent samples t-test. * p<0.05, **p<0.001

Fig. 2 Proposed conceptual model

(r=-0.277,p<0.01), Conspiracy Beliefs (r=-0.436, p<0.01),
and Racial Inequality Beliefs (=-0.315, p<0.01), as well
as higher beliefs that COVID-19 is dangerous (r=0.232,
p<0.001) and greater worry about COVID-19 (»=0.168,
p<0.001). These stronger Vax Necessity beliefs in turn may
have encouraged vaccine uptake (Fig. 2). By contrast, stron-
ger Vax Concerns were associated with higher COVID-19
Misconceptions scores (r=0.538, p<0.01), Conspiracy
Beliefs (r=0.707, p<0.01), and Racial Inequality Beliefs
(r=0.320, p<0.01), and less worry about COVID-19

(r=-0.130, p<0.001). These Vax Concerns may present a
barrier to vaccine uptake.

Discussion

This study provides important insights into beliefs that may
contribute to SARS-CoV-2 vaccine hesitancy in a sample
of people in the UK living with HIV of Black African or
Black Caribbean ancestry. Concerns about the SARS-
CoV-2 vaccine and doubts about the perceived need for the
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vaccine were strongly associated with vaccine uptake, even
when controlling for demographic characteristics. Negative
beliefs about the vaccine were associated with not think-
ing COVID-19 was dangerous, not being worried about
COVID-19, and endorsing COVID-19 conspiracy beliefs or
misconceptions about COVID-19.

Our results showing the importance of vaccine concerns
and doubts about the perceived need in SARS-CoV-2 vac-
cine uptake are consistent with studies in other popula-
tions [10], and provide support for the application of the
Necessity Concerns Framework in understanding decisions
about vaccinations. The relatively high Vax Concerns scores
seen in the unvaccinated group is consistent with previous
research highlighting a high prevalence of negative attitudes
towards SARS-CoV-2 vaccination in the Black community
[6, 26, 27]. Previous research has shown that vaccine hesi-
tancy in people from ethnically minoritised groups is partly
driven by medical mistrust resulting from previous nega-
tive healthcare experiences [21]. This was echoed in the
current study, with perceived racial bias in healthcare being
associated with concerns about the vaccine. Our results also
support previous research showing the negative impact of
conspiracy beliefs on vaccine uptake [33]. However, we
provide additional insight in showing that these conspiracy
beliefs impact and are likely to act through specific beliefs
about COVID-19 vaccination (i.e., perceived necessity and
concerns). Overall, our results frame vaccine hesitancy
not as unreasonable or illogical, but rather as a reflection
of common sense decision making by individuals based on
their personal feelings, experiences and concerns [34].

The high rate of vaccine uptake among our study par-
ticipants surpasses those observed in people of Black Afri-
can or Caribbean ethnicities in the general population in the
UK (50-75%) [22, 32] and is only slightly lower than the
88% uptake in the overall COVID-AFRICA study popula-
tion [30, 41]. This may reflect that our participants with HIV
were already well engaged in the UK health system, with
generally excellent adherence to antiretroviral therapy. Due
to their HIV status and heightened risk of complications and
mortality [28], they may have been particularly concerned
about COVID-19. Regardless, doubts and concerns about
the SARS-CoV-2 vaccine were still strong predictors of
vaccine uptake in this population. Lower rates of vaccine
uptake and higher rates of negative attitudes may be found
in people who are not already well engaged in care. The cur-
rent study therefore may under-estimate the strength of the
association between vaccine beliefs and uptake.

We found the lowest rates of SARS-CoV-2 vaccine uptake
among people who were born in the Caribbean, UK or other
countries, with the highest rates in those from South/Central
Africa. Little research has compared rates across regions
within Africa or across the African diaspora. One previous
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study has shown higher uptake of SARS-CoV-2 vaccines in
East and Southern African regions [35]. The lower rates of
uptake in people born in the Caribbean should be interpreted
with some caution due to the small sample size, but the find-
ing that uptake is lower in Black men and women born in
the UK has been reported elsewhere [32] and merits further
investigation. The variation in vaccine uptake across people
born in the Caribbean and across different regions in Africa
demonstrates the importance of not treating Black commu-
nities as a homogenous group. These patterns were studied
only within a UK sample and other geographic regions that
hold a rich African diaspora (e.g., the US) may have differ-
ent patterns of vaccine uptake. People who were younger
were less likely to have received the vaccine, as has been
found in other work [36], although the effect of age in our
analysis was attenuated and no longer significant in the
adjusted model including vaccine beliefs.

Our findings have implications for the development of
strategies to reduce vaccine hesitancy in people from eth-
nically minoritised groups. These insights may be relevant
to other vaccination programmes and other populations.
Attempts to engage people and change attitudes need to
consider the specific beliefs people have about vaccines
and how this might affect their decision making. Previous
research has suggested that simply debunking people’s
opinions is unlikely to be successful [37], and may even
backfire and reinforce false beliefs [38]. Instead, trust can
be built by maintaining a non-judgemental approach which
doesn’t correct opinions or stigmatise people as ‘vaccine
hesitant’ or ‘anti-vax’ [34]. Presenting any counter informa-
tion in a way which acknowledges, respects and resonates
with people’s pre-existing beliefs is more likely to be suc-
cessful [39]. A large UK study has shown that information
accessed through the NHS, UK Government or mainstream
media which promoted the SARS-CoV-2 vaccine some-
times fuelled people’s suspicions and contributed to further
mistrust [40]. Therefore, it is not only the content but the
communicating of vaccine messaging which needs to be
considered. Providing counter information via trusted net-
works such as community organisations, religious leaders
or other stakeholders can increase receptiveness and spread
of the information [21].

There are several limitations to this study. The high rate
of vaccine uptake in our study population suggests that indi-
viduals who declined vaccination were also more likely to
decline participation in the COVID-AFRICA study. Beliefs
about COVID-19 and the SARS-CoV-2 vaccines have
evolved during the pandemic; as this was a cross-sectional
study, we are unable to assess the effects of the COVID-19
mindsets over time. The median age of the population was
53 and the views of younger and older adults were under-
represented. The data were cross-sectional, so we are unable
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to infer the direction of the observed associations. This study
looked specifically at the beliefs that influence individual
decision making and did not consider the wider social con-
text that these decisions operate in. Nonetheless, the results
show the importance of beliefs and mindsets in influencing
vaccination uptake. Further studies are now justified to look
at the role of these mindsets in influencing uptake of other
vaccines and whether these approaches can help understand
low vaccine confidence and address vaccine hesitancy ulti-
mately improving vaccine uptake.
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