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ABSTRACT

Background
This study examines COVID-19? vaccine hesitancy (VH) among young adults in South Africa, focusing on

undergraduate students aged 18-35 years at the University of the Witwatersrand between December 2021
and February 2022. Young adults exhibited higher COVID-19 VH rates than other age groups, yet limited
studies have focused on the factors shaping VH among young adults in South Africa. This study investigates
the prevalence, reported reasons for, and socio-demographic factors associated with COVID-19 VH, as well
as the applicability of the World Health Organization’s Behavioural and Social Drivers (BeSD) of Vaccination
framework in this context. The BeSD framework conceptualises vaccine-related behaviours through four

key drivers: ‘Thinking & Feeling,” ‘Social Processes,” ‘Motivation,” and ‘Practical Issues.’

Methods
A cross-sectional study surveyed 24,573 undergraduate students using an online self-administered

questionnaire distributed via the university’s email Listserv. Data were collected between December 2021
and February 2022 using an adapted BeSD questionnaire. A total of 526 eligible responses were analysed.
Descriptive statistics determined VH prevalence and socio-demographic characteristics. Exploratory factor
analysis (EFA) identified latent constructs within the BeSD framework, while binary logistic regression

assessed predictive and protective factors associated with COVID-19 VH.

Results
The study found 23.38% of respondents were COVID-19 VH, while 76.62% were vaccine accepting. The

most frequently cited reasons for VH included concerns about vaccine safety, development, and necessity.
Being aged 21-35 years and prior COVID-19 infection were predictive of VH, while prior adult vaccination,
on-campus residence, and having no religious affiliation were protective factors. EFA revealed that the
BeSD drivers did not function as independent constructs in this study population. Instead, four latent
constructs—‘COVID-19 Vaccine Confidence,” ‘COVID-19 Infection Concerns,” ‘Social Norms,” and ‘Negative
Information about Vaccines’— were identified and showed that vaccine confidence, disease risk
perceptions, and social norms were protective against VH. These findings suggest vaccination behaviours

arise from an interrelated set of factors rather than distinct drivers.

Conclusion
This study provides insights into the prevalence, reasons for, and socio-demographic factors influencing

COVID-19 VH in young adults in a tertiary education setting. The findings highlight the importance of
vaccine confidence, social norms, and risk perceptions in shaping vaccine decisions. By applying the BeSD
framework, this study enhances understanding of VH among young adults. The findings suggest that the

BeSD framework provides a useful foundation for understanding VH, but its application may require further

! For simplicity of understanding, SARS-CoV-2 will be referred to as COVID-19 throughout this text



testing or adaptation to capture the interrelated nature of the BeSD drivers and their influence on
vaccination behaviour. These insights have implications for public health strategies, particularly in higher
education settings, where addressing safety concerns, emphasising disease risks, and strengthening pro-

vaccine social norms could further reduce VH among young adults in South Africa and similar contexts.
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CHAPTER 1: INTRODUCTION

1.1 Introduction to the Study

This thesis explores the sociodemographic, psychological, social, and practical factors associated with
vaccine hesitancy (VH), specifically COVID-19 (Corona Virus Disease 2019) VH, in young adults aged 18 -35
years in South Africa (RSA) during the COVID-19 pandemic. COVID-19 is caused by the novel coronavirus
SARS-CoV-2 (Severe Acute Respiratory Syndrome Coronavirus 2). The dynamic nature of COVID-19 VH
during the pandemic means this research provides a point-in-time snapshot of its prevalence and
associated factors. Despite this, the study contributes to the growing body of research aimed at
understanding and addressing VH. When this study was conceived, research on adulthood VH in RSA was
limited. While the field has since grown, the core inquiry of this study - exploring VH among young adults in

RSA - remains relevant.

By focusing on RSA’s young adult demographic, specifically undergraduate university students, this
research seeks to develop an understanding of the VH factors unique to this group, as COVID-19 VH rates
remained high among young adults throughout RSA’s SARS-CoV-2 vaccination campaign (1-4). This study
utilises the World Health Organization’s (WHO) Behavioural and Social Drivers of COVID-19 Vaccination
Model (BeSD) and its associated research tool, developed during the pandemic, to explore the factors

associated with COVID-19 VH (5,6).

1.2 Background to the Study

1.2.1 Vaccine Hesitancy — A global threat
Vaccination is a cornerstone of public health, reducing morbidity and mortality through disease prevention

(7-12). Achieving herd immunity for infectious vaccine-preventable diseases (VPD) typically requires 80-
90% vaccination coverage in a population (8). VH undermines vaccination efforts globally, increasing the
risk of VPD outbreaks (8). VH is defined as a “motivational state of being conflicted about, or opposed to,
getting vaccinated”, which results in a “delay in acceptance or refusal of vaccination despite availability of
vaccination services” (11,13—15). It is a complex phenomenon that is shaped by context and varies
depending on time, place, and vaccine (7,11). Although VH is not a new phenomenon, in recent years, it has
emerged as a growing public health concern, with the WHO recognising VH as one of the top ten threats to
global health in 2019 (7,9,21-23,11,13,14,16-20). The threat of VH to global health is exacerbated by its
socially contagious nature, amplified by global population growth, digital interconnectivity, and health

inequities (14,16-18,23-27).

Globally, the success of childhood vaccination programmes has demonstrated broad public vaccine

acceptance (VA) and confidence (10). This has contributed to the eradication of smallpox and control of



VPDs such as polio, measles, rubella, and diphtheria (28). Ironically, these successes have reduced modern
exposure to VPDs and, thus, lowered VPD risk perceptions, increased vaccination complacency, and
diminished confidence in vaccine safety among certain individuals and groups (8-10,16,22,23,28,29). This
has given rise to debates regarding the necessity and need for vaccines—debates rooted in social and
political contexts rather than scientific concerns (30). These trends highlight the importance of
understanding VH, especially as emerging infectious diseases like COVID-19 are expected to become more

frequent in the era of climate change (31).

The COVID-19 pandemic highlighted the urgency of addressing VH (32). COVID-19, first identified in
December 2019 in China, spread rapidly around the world, prompting the WHO to declare a global
pandemic on 11 March 2020 (33,34). RSA reported its first confirmed case on 5 March 2020, initiating the
country’s pandemic response (35). Initially, non-pharmaceutical interventions - handwashing, social
distancing, and mask-wearing - were the only protective measures against the virus (36,37). By early 2021,
several vaccines received emergency approval, launching the start of the world’s largest and fastest
vaccination campaign (38-41). However, as global vaccination efforts began, VH emerged as a barrier to

achieving high vaccination coverage. Thus, the urgency to understand and address VH rose sharply (42,43).

Wiyeh et al. (2018) distinguish between two types of VH: baseline and reactive (17). Baseline VH represents
a constant level of long-standing scepticism towards vaccines within any given population. This scepticism
is often rooted in deeply held internal beliefs or distrust in health systems. It leads to consistent refusal of
some or all vaccines (17,23,44). Reactive VH is triggered by external events, such as the introduction of new
vaccines or vaccine controversies, that influence perceptions of vaccine safety, efficacy, or necessity (17).
Unlike baseline VH, it tends to emerge rapidly and dissipate slowly (17). Baseline VH is more complex to
address as it stems from deeply held beliefs, while reactive VH, driven by external events, is more
responsive to education and support interventions (17). During the pandemic, reactive VH surged globally
and in RSA, driven by concerns over the rapid development and deployment of COVID-19 vaccines,
misinformation, and vaccine safety fears (24,45,46). Although COVID-19 reactive VH declined over time as
vaccines became widely available and coverage increased, its sudden growth and widespread presence
among populations that do not usually exhibit baseline VH was particularly striking, highlighting its

potential to undermine public health efforts during the pandemic.

During the COVID-19 pandemic, VH posed a significant threat to containing the virus. The factors driving
VH—individual beliefs, social influences, misinformation, and declining trust in institutions—remained
largely unchanged from non-pandemic times. What differed was the scale and expansion of the

phenomenon around the world, including RSA. Understanding VH and its drivers is essential for mitigating



its impact on public health. In RSA, vaccine rollout efforts highlighted the need to address reactive VH,

especially among young adults — a demographic that emerged as particularly VH during the pandemic.

1.2.2 South Africa’s COVID-19 Vaccination Campaign

By late 2020, RSA had recorded over one million COVID-19 cases and more than 28,000 deaths,
underscoring the urgent need for its vaccination campaign to begin (47). In February 2021, RSA’s COVID-19
vaccination rollout started with the ‘Sisonke Study’, a Phase 3b clinical trial of the Johnson & Johnson (J&J)
vaccine among healthcare workers (48). In May 2021, due to the limited availability of vaccines in the
Global South, a phased national rollout was implemented, prioritising individuals based on age, occupation,
and comorbidities (49). The government aimed to vaccinate 40 million people to reach 67% vaccine
coverage — this fell on the lower end of the spectrum of vaccine coverage needed to achieve herd immunity
for a highly infectious virus (49-52). Initial models had proposed that a vaccine coverage of 60-70% would
be sufficient to decrease the spread of COVID-19 within a given population (53-55). However, as more
transmissible variants emerged, revised models suggested that a vaccine coverage of 80 — 95% would be

needed to reach herd immunity (55,56).

Despite the initial “vaccine enthusiasm” exhibited among healthcare workers, the rollout of the vaccination
campaign to the general population faced several challenges to achieving high uptake, including VH (48). By
August 2021, slow vaccine uptake led the government to open vaccinations earlier than planned for adults
aged 18 to 34(49,57). Uptake remained low, with 50% of all adults and only 37% of 18 to 34-year-olds
having received one dose by June 2022 (1). By December 2023, just 35% of RSA’s total population had
completed a primary COVID-19 vaccination series (2,58). Thus, RSA’s COVID-19 vaccination coverage fell
short of herd immunity thresholds and lagged behind global vaccination rates (2). Researchers anticipated
low uptake among young adults due to the high COVID-19 VH that this demographic exhibited before and
during the vaccination campaign (59-64). Bergh et al. argue that targeting younger adults later in the

vaccination campaign contributed to their higher VH levels and lower vaccine uptake (2).

1.2.3 COVID-19 Vaccine Hesitancy Prevalence in South Africa

COVID-19 VH in RSA increased as the pandemic progressed and vaccinations began; it then diminished as
vaccine availability increased (19,37,71-74,52,62,65—70). The prevalence of COVID-19 VH in RSA before
vaccine rollout was higher than many other countries (75,76). Between June 2020 and November 2021,
various surveys reported VH prevalence rates ranging from 18% to 48% of the adult population
(19,52,69,72,75,77,60,62-68). These surveys offer snapshots of COVID-19 VH prevalence in RSA, with
variations reflecting differences in timing, methods, and sample populations rather than just fluctuations in

VH. Additionally, they identified that certain socio-demographic factors, including age, gender, education



level, race, geographic location, and income level, were associated with COVID-19 VH

(19,52,60,62,64,65,75,78).

Representative surveys, including The National Income Dynamics Study — Coronavirus Rapid Mobile Survey
(NIDS-CRAM) and the UJ-HSRC COVID-19 Democracy Survey, consistently found that young adults aged 18
to 34 exhibited higher levels of COVID-19 VH than other age groups, mirroring trends observed
internationally (3,19,72,74,79-82,42,52,59,60,62—65). For example, between January and June/July 2021,
the UJ-HSRC COVID-19 Democracy survey found VH increased among 18 to 24-year-olds from 37% to 45%
(61-64). By comparison, only 14% of respondents over 60 were VH (61,63). Additionally, the June/July
survey found VH to be 45% among those identifying as learners or students, with half of these stating they
would not have the vaccine (61,63,64). Similarly, Muthoni et al. reported a staggeringly high prevalence of
COVID-19 VH (79.2%) among young adults aged 18-35 years in Soweto between April and June 2022, while
George et al. noted that in November/December 2021 COVID-19 vaccine uptake was lowest among
University of KwaZulu Natal staff and students aged 35 years and younger (3,4). This suggests that distinct
factors could drive VH among young adults. While multiple VH studies conducted during the pandemic
identified young adults as particularly vulnerable to VH, few specifically examined the factors driving VH in
this group. The pandemic underscored the importance of broadening the field’s knowledge of these
factors, as better understanding could help facilitate health communication and intervention strategies to

diminish or prevent VH among young adults in the future.

1.3 Problem Statement

Before the COVID-19 pandemic, research on VH and vaccination behaviour in RSA was limited, particularly
among young adults. While the pandemic led to increased research on adulthood VH in RSA, research
focusing on VH among young adults remains sparse (3,59,83). Research conducted during the pandemic
revealed significantly higher COVID-19 VH levels among young adults aged 18 to 34 compared to other age
groups (30,52,59,61-64,80,82). This demographic faced similar VH drivers as other groups - vaccine safety
and efficacy concerns, needle phobia, mistrust in the government and health authorities, exposure to
misinformation and conspiracy theories, and peer influences — but also demonstrated unique factors, such
as lower perceived risk of severe infection, expectations of mild symptoms, and a preference for traditional
or alternative medicines (2,4,71,72,74,81,82,84-86,36,52,59,60,62—-65). These findings suggest young
adults assess vaccination risks and benefits through age-related developmental and socio-demographic
factors. Conversely, VA among younger adults stems from a desire to protect loved ones from infection and
confidence in vaccine efficacy and safety (2,59). These insights highlight the complex interplay of social

processes and individual risk-benefit calculations in shaping vaccine behaviour among young adults.



Globally, young adults were identified as a target demographic for COVID-19 vaccination due to their
sociability and mobility, which increased their likelihood of contracting and transmitting the virus (86—91).
Furthermore, with a median age of 28 in 2021, the density and dispersal of young adults across RSA’s
population highlighted the importance of this demographic for RSA to achieve COVID-19 herd immunity
(92). However, before the vaccine rollout, researchers warned that high COVID-19 VH level young adults
could impede RSA’s pandemic response by limiting vaccination uptake and coverage (59-61,63,64). These
predictions were confirmed by low and slow vaccine uptake among young adults during RSA’s campaign
(71). Similar trends in other countries further demonstrated the challenge of achieving vaccination

coverage among this demographic (93-96).

When this study was conceptualised, research in RSA on young adults' vaccination behaviours was
underdeveloped. Initially, the study aimed to assess COVID-19 VH and its associated socio-demographic,
psychological, social, motivational, and practical factors among young adults before the vaccine became
available to this demographic. However, vaccines became available to young adults earlier than
anticipated. As such, data collection commenced once vaccines were available to adults aged 18 and older
in RSA. This allowed for the examination of COVID-19 VH prevalence and its associated factors among
young adults during vaccine availability. Although RSA is no longer actively vaccinating against COVID-19,
the core research problem of this study persists: during the COVID-19 pandemic, young adults in RSA
exhibited higher levels of COVID-19 VH compared to the general population. These appear to have been
driven by unique risk-benefit calculations influenced by age-related, socio-demographic, psychological,
social, motivational, and practical factors. This posed challenges for public health interventions and
highlighted the need for targeted research. Despite this, research focusing on the factors associated with

and drivers of COVID-19 VH among young adults in RSA remains limited.

1.4 Justification

In RSA, despite evidence of higher COVID-19 VH levels in young adults aged 18 to 35 compared to the
general population, research focusing on vaccination behaviour and VH among this demographic remains
limited (52,59,64). Understanding the sociodemographic, psychological, social, motivational, and practical
factors associated with VH among young adults is crucial for improving public health strategies, particularly
in RSA, where this demographic plays a fundamental role in disease transmission and herd immunity due to
their population size, mobility, social behaviours, and unique risk perceptions (86-92). Understanding the
drivers of COVID-19 VH can inform public health strategies for future outbreaks, new interventions, or

similar populations.

Undergraduate students from the University of the Witwatersrand (WITS) serve as the study population. As

a distinct subset of young adults, they provide an accessible, diverse, and well-defined group for this



research. The heterogeneity of the university population allows for a wide range of perspectives, attitudes,
and beliefs to be captured, providing insights into COVID-19 VH among university undergraduates of WITS

specifically and young adults more broadly.

This study is guided by the WHQO’s BeSD of COVID-19 Vaccination framework, which posits that VH or VA, is
influenced by four key drivers: what people think and feel about vaccines (emotional and cognitive barriers)
social processes (peer, family, and societal influences), motivation to vaccinate (intention and readiness),
and practical issues (logistical barriers) (5,6,15,97). At the time of this study's conceptualisation and data
collection, the BeSD model was newly introduced and, while evidence-based, had not yet been widely
validated (5,6). By applying this framework to young adults in an RSA university context, this study provides

an opportunity to explore the practical applicability of the BeSD model among this population and context.

In summary, this study is justified firstly by its focus on an under-researched yet critical demographic and
its potential to inform targeted public health communication and strategies to address VH in contexts and
populations, such as the university setting and RSA more generally, where young adults play a significant

role in public health outcomes.

1.5 Research Question, Aim, and Objective

1.5.1 Research Question
What is the extent of COVID-19 vaccine hesitancy among University of the Witwatersrand undergraduate

students between December 2021 and February 20227

1.5.2 Research Aim
This study aims to establish the prevalence of COVID-19 vaccine hesitancy and the demographic,
psychosocial, and motivational factors associated with COVID-19 VH in the University of the Witwatersrand

undergraduate student population between December 2021 and February 2022.

1.5.3 Research Objectives

The study has four objectives:

1. To establish the prevalence of COVID-19 VH in the WITS undergraduate student population in
December 2021 and February 2022.

2. Toidentify the reported reasons for COVID-19 VH among WITS undergraduate students exhibiting
VH between December 2021 and February 2022.

3. To examine the socio-demographic and health factors associated with COVID-19 VH in the WITS

undergraduate student population between December 2021 and February 2022.



4. To determine whether the BeSD model’s drivers can be operationalised as constructs and to
evaluate their association with COVID-19 vaccine hesitancy among WITS undergraduate students

between December 2021 and February 2022.

1.6 Chapter Conclusion

This chapter has outlined the study’s background and context, emphasising the challenges of COVID-19 VH
in RSA, particularly among young adults. It introduced the problem statement, rationale, and research
objectives that underpin this study. The next chapter examines the theoretical framework and critically

reviews the literature, drawing on global and RSA-specific perspectives on VH.



CHAPTER 2: THEORETICAL FRAMEWORK AND LITERATURE REVIEW

This chapter outlines the theoretical framework underpinning the study and situates it within the existing
body of literature. It begins by introducing the key theoretical models that guide the research, including the
WHOQ'’s BeSD framework and the Vaccine Hesitancy Continuum (VHC). The chapter then moves to a critical
review of relevant literature, examining global and RSA-specific studies on VH. By integrating insights from
established and emerging research, the review aims to contextualise this study within the wider and rapidly

evolving field of VH research while addressing its specific focus on young adults in RSA.

2.1 Theoretical Framework

VH is a complex dynamic phenomenon influenced by factors at multiple levels of the socio-ecological
framework—individual, interpersonal, community, and institutional (8,21). These factors are shaped by
person, time, place, and vaccine type, as well as socio-demographic, political, and cultural contexts
(7,10,21,29). This complexity necessitates analytical models that can account for the interplay between
internal beliefs and external contextual factors, including personal motivations, societal pressures, vaccine
safety concerns, misinformation, distrust in institutions, and barriers to vaccination services

(10,11,20,21,98-102).

Several models have been developed to understand VH, vaccination behaviour, and guide interventions.
Early frameworks predominantly focused on individual-level beliefs and motivations, while more recent
models adopt a broader socio-ecological perspective, acknowledging the influence of community,
institutional, and systemic factors. This section focuses on four models developed or promoted by the
WHOQ'’s Strategic Advisory Group of Experts (SAGE) on Immunization and its Working Group on Vaccine
Hesitancy: the VHC, the 3C Model, the 5C Model, and the BeSD model. While the BeSD Model and VHC
form the theoretical framework of this research, the C Models are included for their constructs, which offer

insights into the psychological antecedents to vaccination.

2.1.1 The Vaccine Hesitancy Continuum
The VHC (see Figure 2.1, p. 9) visually represents attitudes towards vaccination, ranging from VA through

VH to refusing specific or all vaccines (7,10,11). Individuals may shift position on the continuum depending
on the vaccine, geographical location, or timing (7,10,11,103). Importantly, even individuals who are
“hesitant but likely to accept vaccination” are classified as VH as their ambivalence may delay or affect
vaccine uptake (1,8,57). This distinguishes them from VA individuals, who demonstrate an active intent to
vaccinate (10,16). By illustrating VH attitudes along a continuum, the model shows that VH is not a static or
homogenous category but reflects varying degrees of vaccination indecision or concern. For example,

research conducted in RSA during the COVID-19 pandemic demonstrated the dynamic nature of VH, as



COVID-19 VH prevalence shifted over time and in different contexts (37,62—-64). However, while the VHC
captures the fluidity of vaccination attitudes, it does not identify the factors influencing positions on the
continuum or shifts towards VA or vaccine refusal. Therefore, additional frameworks are needed to explore

the motivations and drivers behind these attitudes and changes.

Figure 2.1: The Vaccine Hesitancy Continuum

Vaccine Accepting Vaccine Hesitant
Accept all Active Hesitant but | Delaying Hesitant but | Those who Those who
vaccines intention for | likely to uptake of unlikely to refuse a refuse all
vaccination accept vaccine accept specific vaccines
vaccine

2.1.2 The C Models

The 3C Model, developed by the WHO's SAGE on Immunization in 2014, identifies three psychological
constructs influencing vaccination behaviour: ‘Confidence’ (trust in vaccines and systems), ‘Complacency’
(perceived low disease risk), and ‘Convenience’ (practical barriers) (7,104). In 2018, Betsch et al. expanded
this framework into the 5C Model, adding two constructs - ‘Risk Calculation’ (weighing vaccination risks and
benefits) and ‘Collective Responsibility’ (social motivations for herd immunity) - while redefining
‘Convenience’ as ‘Constraints’ to encompass both practical and psychological barriers (105,106). Both
models have been widely applied across diverse populations and vaccine types, with the 5C Model offering
greater nuance in understanding motivations for vaccination behaviour (24,29,113-116,105-112).
However, these models have faced criticism for their limited recognition of the broader social and
environmental influences on vaccination attitudes, making them less suitable for fully addressing this

study’s objectives.

2.1.3 Behavioural and Social Drivers of COVID-19 Vaccination Model

In October 2018, the WHO established the BeSD Working Group to develop a comprehensive framework
utilising a socio-ecological perspective for understanding vaccination behaviour across diverse contexts
(15). Unlike earlier models, the BeSD framework moves beyond cognitive beliefs to explore broader
modifiable drivers of vaccination behaviour, including social, emotional, environmental, and practical

factors (15).

The model was initially developed for researching childhood vaccination uptake but was adapted during the
COVID-19 pandemic to research COVID-19 VH and support vaccine uptake (5,6,15,97). The WHQ'’s Data for
Action guide, released in 2021, introduced tools and guidelines for implementing the model (5,6). While the
model and tools were still being validated at that time, their release during a global pandemic provided a
unique opportunity for real-world testing (5,6). This offered this study an evidence-based framework for
exploring VH. Validation was completed in 2022; however, this study uses the 2021 BeSD framework,

guide, and tools, as these were available during this research’s design and data collection phase (15,97).



The BeSD model builds on Brewer et al.’s Increasing Vaccination Model (IVM), which integrates three
behavioural approaches to vaccination uptake: ‘Thinking & Feeling’, which addresses perceptions of risk
and benefits; ‘Social Processes’, which focus on the influence of norms and trusted individuals; and ‘Direct
Behaviour Change’, which includes practical interventions to improve vaccine accessibility (8). The BeSD

model refines these behavioural approaches into four primary drivers of vaccination behaviour:

e What people think and feel about vaccines: This driver assesses cognitive and emotional responses

to vaccines by examining confidence in vaccine safety and benefits, perceived risks, and exposure
to negative information (5,6,15,97). It aims to understand whether individuals feel confident and
motivated to get vaccinated and to identify any emotional or cognitive barriers they may encounter
(5,6,15,97).

e Social processes: This driver assesses the social influences that drive or inhibit vaccination and

includes social norms, influences from trusted individuals, and trust in healthcare providers
(5,6,15,97). The driver offers insight into the role of social influence and social support in
vaccination behaviour (5,6,15,97).

¢ Individual motivation and hesitancy: This driver assesses readiness and hesitancy to get vaccinated,

including intention to vaccinate through willingness to seek vaccination and hesitancy through the
factors or concerns that could create ambivalence or reluctance to vaccinate (5,6,15,97). It aims to
gauge willingness to vaccinate and to identify what might make people hesitant (5,6,15,97).

e Practical issues: This driver examines the practical aspects of accessing vaccinations and vaccination
services, including availability and affordability, service quality, and ease of access to vaccination
sites (5,6,15,97). Its goal is to identify logistical challenges that might deter individuals from seeking

vaccination services (5,6,15,97).

Figure 2.2: The BeSD of COVID-19 Vaccination Framework

What people Practical issues
think and feel Know where vaccine is available
Previous uptake of adult vaccination
Ease of access
Preferred site
*Availability of on-site vaccination

Confidence in vaccine benefits
Confidence in vaccine safety
Perceived risk — self
*Perceived risk — others

Seeing negative information MOtl‘H‘_ﬂtan Vaccination
Intention to _ Receives
get a COVID-19 vaccine > ded
Social processes *Willingness to recommend re::i:;::rilsgs .
Influential others support vaccination a COVID-19 vaccine
Vaccination norms
*Workplace norms
Decision and travel autonomy
Trust in vaccine providers
*Self-confidence in answering questions *Relevant to health workers

Source: taken from the WHO and UNICEF’s ‘Data for Action’ 2021 (6).
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Together, these drivers form a holistic framework for examining vaccination-related beliefs and
experiences that can be modified to improve vaccine uptake (5,6,15,97). Figure 2.2 illustrates how
‘Thinking & Feeling’ and ‘Social Processes’ can positively or negatively shape ‘Motivation’ to vaccinate,
while ‘Practical Issues’ further shape whether this motivation turns into action. Together, these drivers

determine whether an individual decides to get vaccinated or not.

The BeSD model aligns with this study’s objectives by providing a holistic framework for understanding the
socio-demographic, psychological, social, and practical factors influencing VH in RSA’s young adult
population. Its application facilitates the exploration of these factors while contributing to testing a model
adapted for researching vaccination behaviour during the pandemic. Since the release of the BeSD of
COVID-19 Vaccination Model in 2021, the model and its tools have been applied across diverse contexts -
including RSA, China, India, Eastern and Southern Africa, the United States, and Latin America - and
populations, including healthcare workers, rural and urban communities, healthy individuals, and
individuals with chronic conditions (72,80,117—-120). In 2021, the HSRC's VaxScene Study applied the model
to assess predictors of COVID-19 VH in RSA communities (72). The study affirmed the model’s ability to
identify VH determinants in RSA, reinforcing its relevance locally and across similar Global South contexts

(72).

2.1.4 Conclusion to the Theoretical Framework

The models reviewed in this section provide valuable insights into VH and vaccination behaviour. The VHC
and BeSD offer this research two complementary approaches to understanding VH. They form the
theoretical framework for the study. The VHC highlights the fluidity of vaccination attitudes, illustrating
how individuals may shift between VA, VH, and refusal. However, it does not offer a means to explore the
underlying factors or dynamics influencing vaccination attitudes and behaviours. This limitation can be
addressed through the use of the BeSD framework, which provides a means of systematically examining
the psychological, social, motivational, and practical drivers of vaccination decisions. By integrating these
models, this study has a robust theoretical framework to explore COVID-19 VH and the modifiable factors

influencing COVID-19 VH among young adults in RSA during the COVID-19 pandemic.

Additionally, the release of the BeSD model and its tools shortly before this study’s conceptualisation
provided a timely opportunity to apply an evidence-based, though initially unvalidated, framework and
survey instrument to this under-researched demographic in RSA. With the VHC and BeSD framework as
guiding models, the literature review critically examines existing VH literature to illustrate how these
theoretical constructs have manifested globally and in RSA. This empirical grounding highlights the broader
social and demographic factors influencing VH, particularly COVID-19 VH, reinforcing the relevance of the

study's focus on young adults.



2.2 Literature Review

2.2.1 Introduction — Vaccine Hesitancy: A Dynamic and Growing Field of Study

The COVID-19 pandemic intensified global research efforts into VH, particularly COVID-19 VH, leading to a
rapidly expanding field of knowledge. Interest in VH was rising pre-pandemic, but the crisis accelerated
research into the socio-demographic, psychological, and systemic barriers to vaccine uptake. However, this

growth in research has also exposed inconsistencies and gaps, particularly in context-specific studies.

This literature review begins by examining historical examples of reactive VH, exploring how specific events
have shaped public perceptions of vaccines and highlighted the socially contagious nature of VH. Reviewing
global patterns of reactive VH provides a foundation for exploring these dynamics in RSA. It then focuses on
the socio-demographic factors associated with VH, identifying the populations most likely to exhibit VH and
the underlying factors driving these disparities. Finally, the review applies the BeSD framework to
systematically analyse the psychological, social, motivational, and practical drivers associated with VH.
Given the limited research addressing COVID-19 VH among young adults in RSA, this review draws on
broader studies of adult populations to contextualise findings relevant to this demographic. It aims to
integrate emerging insights with established knowledge, offering a coherent foundation for this study while
exploring the unique dynamics of COVID-19 VH in the South African context through the lens of the BeSD

framework.

2.2.2 From Global Patterns to Local Insights: Reactive Vaccine Hesitancy in RSA

The surge in VH during the COVID-19 pandemic echoes previous outbreaks of reactive VH, where
misinformation, political manipulation, and public distrust undermined vaccination campaigns. However,
during the pandemic, the global scale of the crisis and pervasive uncertainty amplified the scale and
influence of these dynamics. Historical examples of reactive VH outbreaks, such as the 1998 measles,
mumps, and rubella (MMR) vaccine-autism controversy and the 2003/2004 northern Nigerian polio vaccine
boycott, illustrate how a confluence of factors can erode public trust and reduce vaccine uptake. The MMR
controversy led to a decline in vaccine confidence, reduced uptake, and outbreaks of measles and mumps
(121,122), while the Nigerian polio boycott, driven by misinformation and political manipulation, led to the
resurgence of wild polio in regions previously declared polio-free (123,124). These examples illustrate the
inherently social nature of reactive VH, which emerges in response to specific events, is shaped by
contextual vulnerabilities, and spreads through misinformation and distrust amplified by social networks

and communication channels (21).

In RSA, VH has traditionally not been a prominent concern, with pre-pandemic vaccine challenges focusing
more on systemic and logistical barriers to vaccine access rather than VH itself (17,36,131-135,52,77,125—

130). High rates of early childhood vaccination suggest relatively low baseline levels of VH; however, the
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introduction of the human papillomavirus (HPV) vaccine in 2014 prompted an outbreak of reactive VH and
marked the start of an upward trend in baseline VH (16,17,137-141,19,36,52,77,125-127,136). This
upward trend was reflected in an increased number of publications examining the phenomenon
(9,100,101,134,140,142). During the COVID-19 pandemic, RSA experienced an outbreak of reactive VH
consistent with global trends. Surveys, such as the NIDS-CRAM survey, UJ-HSRC COVID-19 Democracy
Survey, and IPSOS, demonstrated fluctuating levels of COVID-19 VH across different socio-demographic
groups and found that VH spiked and then declined as the vaccination campaign progressed (41,52,75,143—
145,60,62-64,66—69). This pattern illustrates reactive VH’s responsiveness to external factors such as

vaccine availability.

2.2.3 Socio-demographic and Health Factors Associated with Vaccine Hesitancy

VH has been closely associated with various socio-demographic factors across different contexts,
highlighting shared global patterns and unique local dynamics. Globally, VH rates were higher among
individuals with lower education levels, rural residents, and those facing economic hardship
(24,45,146,147). Specific groups, including females, young adults, and racial minorities, also demonstrated
heightened VH (24,45,46,146,148). Identifying socio-demographic factors associated with VH is key to
understanding VH trends. While RSA shares many global influences, such as misinformation and social
norms, its unique socio-political history, economic inequality, and healthcare disparities warrant a focused

local analysis. This section examines these patterns with an emphasis on RSA.

RSA-specific research indicated that women were generally more VA than men during the COVID-19
pandemic (52,65,149). Globally, however, women were often found to be more VH than men (30,150-154).
However, this could be mediated by education level and infection risk perceptions (152). Pre-pandemic
research in RSA found that family and peer norms often influenced women’s vaccination decisions, while
men prioritised personal benefits (155). These findings suggest that gendered social norms and decision-

making processes shape vaccination behaviours in RSA.

Age was a key socio-demographic factor in COVID-19 VH globally and in RSA, with studies consistently
finding higher VH among young adults than older adults (36,52,81,82,154,59,60,62—65,72,74). Engelbrecht
et al. found that individuals 34 years or younger were 2.9 times more likely to be unvaccinated than those
aged 35 or older (70). Several studies have found that religious beliefs, including affiliation with specific
religious groups or adherence to certain doctrines, have been identified as contributing to VH in RSA and
globally (64,74,156-160). However, findings from the NIDS-CRAM Wave 4 study suggest a more complex
picture, with the highest levels of VH found among Hindus, non-religious people, and those with African

traditional beliefs, suggesting VH can span across religious and non-religious groups (52,60).
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Global studies have highlighted heightened VH among racial minorities, often linked to systemic inequities
and historical injustices (154). However, in RSA, greater COVID-19 VH was exhibited by White and Coloured
individuals than Black individuals (19,62-65,70,73,74,79). While these groups are demographic minorities
in terms of population density, White South Africans have not faced the same historical injustices and
systemic marginalisation as racial minorities in other global contexts. This distinction highlights the
importance of considering RSA's unique socio-political history when examining VH patterns within this

context.

The Western and Northern Cape provinces reported the highest COVID-19 VH levels, while Limpopo
exhibited the lowest (52,64). Geographic disparities were evident, with rural populations generally
displaying lower VH than urban ones despite facing greater logistical barriers to vaccine access
(52,62,63,72,74,79,149). This contrasts with pre-pandemic findings in RSA and global COVID-19 VH trends,
where rural households were often found to have greater VH than urban households, often due to

structural barriers to vaccine access (153,154,161-163).

In RSA, COVID-19 VH was higher among the unemployed and lower-income individuals and those living in
informal areas, reflecting broader global trends (19,72,81,154). The relationship between education and VH
was more nuanced. While many global and RSA studies linked lower education levels with higher VH, the
UJ-HSRC survey and the Vax-Scene study found greater VH among highly educated individuals in RSA
(62,63,165,64,65,72,74,78,79,154,164). Pre-pandemic research in RSA also found inconsistent
relationships: Wong et al. reported higher influenza VH among individuals with higher income and
education levels, whereas Katz et al. and Botha et al. observed higher HPV VA in wealthier households

(163,166,167).

Personal experiences with COVID-19 and health factors were found to intersect with socio-demographic
factors to shape COVID-19 vaccine attitudes (74,81,154). In RSA, those who lost a loved one to COVID-19
were more likely to be VA, while those who had experienced mild COVID-19 infections, personally or within
their social circles, showed higher VH compared to no infection exposure or exposure to severe cases
(74,81). Globally, many studies reported no significant differences in VH between those who had
contracted COVID-19 and those who had not (154). Global and RSA research typically finds that
comorbidities and chronic illnesses are associated with lower VH; however, pregnancy and mental health
conditions, such as anxiety or depression, have been linked to higher VH (73,81,154,168). Additionally, a

history of adulthood vaccination correlated with lower VH globally and in RSA (70,72,74).
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COVID-19 Vaccine Hesitancy within University Populations

Although limited research focuses on COVID-19 VH among young adults in RSA, studies conducted with
university populations offer valuable insights. As undergraduate students fall within the young adult
demographic, examining VH within this context helps illuminate patterns that may apply to the broader
population. VA rates varied across RSA universities during the pandemic. At the University of the
Witwatersrand, 83.3% of staff and students indicated vaccine intent, 89.5% of healthcare staff and students
indicated vaccine intent, and 16.1% of dental students at the University of the Western Cape expressed VH
(165,169,170). A study conducted at the University of Venda found that while most students (70%) were
VA, they did not support mandatory COVID-19 vaccinations (171). By December 2021, when data collection
for this research began, several universities had announced mandatory vaccination policies for staff and
students for 2022 — this included the University of the Witwatersrand, where the Student Representative
Council opposed the measure (172). Support for mandatory vaccination by the general population was not

high in early 2022 (173).

Notably, 78% of nursing students at the University of KwaZulu-Natal did not understand how vaccines work
despite broadly supporting vaccination (174). Safety concerns consistently emerged as a primary factor
driving VH across studies, alongside fear of side effects, social influences, religious beliefs, and reservations
about the rapid development and approval of vaccines (165,169-171,174,175). Internationally, similar
patterns were observed at universities in diverse contexts, including the United States, Ethiopia, and
Vietnam (176—178). These studies highlighted vaccine safety concerns, lack of transparency around vaccine

development, and fears of side effects as recurring factors contributing to VH in student populations.

2.2.4 Applying the BeSD Framework to Vaccine Hesitancy Research

This section applies the BeSD framework to examine emerging and persistent factors associated with VH
globally and in RSA, both before and during the pandemic. While not all the factors discussed were
identified in studies that explicitly applied the BeSD model, categorising them within its ‘Thinking &
Feeling,” ‘Social Processes,” and ‘Practical Issues’ drivers provides a structured lens for understanding their
influence on vaccine ‘Motivation’ and hesitancy. Building on the socio-demographic factors explored in the
previous section, this approach offers a cohesive perspective on how internal cognitive and emotional

processes interact with external social and structural influences to shape vaccination behaviour.

Thoughts and Feelings associated with Vaccine Hesitancy

This driver explores cognitive and emotional responses to vaccination, focusing on confidence, perceived
risks, and exposure to misinformation. Globally and in RSA, concerns about vaccine safety, efficacy, and
potential side effects have consistently emerged as prominent barriers to vaccine uptake

(20,21,164,165,168,173,179-184,42,185,60,72,74,81,104,146,148). The rapid development and approval of
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vaccines during the COVID-19 pandemic, for example, amplified doubts and fears, reflecting a broader lack
of confidence in the vaccine approval process and the institutions guiding this (24,45,46,72). In RSA and
abroad, VH has been associated with exposure to misinformation, conspiracy theories, and fake news—
particularly through social media— as it exacerbates vaccine safety concerns and creates doubts about the
purpose of vaccination (3,20,183-187,21,52,62,104,146,148,179,182). Pre-pandemic research in RSA
highlighted that gaps in communication and public health literacy could increase VH by creating
misunderstandings about the necessity of vaccination for healthy individuals (131). The pandemic

intensified such issues (59).

Emotional responses play a significant role in VH, particularly if vaccination campaigns trigger social
reactance (188-190). In this context, reactance refers to a psychological response in which individuals resist
or reject vaccination, perceiving it as a threat to their freedom or autonomy. Studies indicate that those
who prioritise personal liberty or align with anti-establishment sentiments are more likely to exhibit VH,
whereas those who defer to authority or value collective responsibility demonstrate greater VA

(24,147,191-193).

During the pandemic, younger adults in RSA were particularly affected by complacency, driven by a
perceived low vulnerability to COVID-19, vaccine safety concerns, and a preference for infection over
vaccination, which reduced their motivation to vaccinate (3,36,59,181,194). Vaccination fatigue — resulting
from prolonged pandemic conditions and inconsistent messaging from authorities - further reduced
confidence and willingness to vaccinate. Additionally, anxiety about the vaccination process itself, including
concerns about pain and a fear of needles, emerged as another psychological barrier discouraging uptake
(59,70,180,195). These cognitive and emotional factors show how individual perceptions of risk can shape

vaccine-related decisions.

Social Processes Associated with Vaccine Hesitancy

Trust—or the lack thereof—in healthcare systems, governments, information sources, and pharmaceutical
companies consistently emerges across VH literature as a critical determinant of vaccine behaviour
(8,21,104,185,191-193,196,197). Recent research highlights that trust functions as a multi-level construct,
encompassing trust in the product (vaccine), the provider (healthcare professionals), and the policymaker
(government and public health researchers) (198). Larson asserts that public trust forms a “chain” linking
individuals to those responsible for vaccine development and distribution (21). When this chain is broken
by misinformation, political manipulation, or systemic inequities, distrust in these authorities and
institutions increases, leading to vaccine scepticism and VH (21,24,184,45,46,72,104,146,148,179,183).
Conversely, the absence of distrust is associated with VA (199). Historical inequities, political conflict, and

systemic racism can further exacerbate distrust, with marginalised populations exhibiting heightened VH
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due to eroded trust in health systems and authorities (24,45,46,72,146,148,198). RSA mirrors global
patterns with distrust of healthcare systems, healthcare providers, government institutions, and
pharmaceutical companies being associated with VH (51,62,155,163,164,167,179,187,200-
202,63,64,70,72,74,80,131,139). For example, Gittings et al. illustrate this dynamic, showing that
inconsistent and conflicting messaging during the pandemic heightened young adults’ mistrust of health
authorities, contributing to increased VH (59). These dynamics highlight the role of generalised trust,
shaped by systemic factors and historical legacies, in influencing vaccination behaviours across

communities.

The importance of trust in mediating vaccination behaviour often extends beyond individual-institutional
relationships and permeates social networks. Before and during the pandemic, social norms and social
networks have been found to strongly influence vaccination behaviour both globally and in RSA
(8,21,191,192,196,197,203,204). Research shows that in the absence of trusted official information,
individuals often turn to social networks for vaccination advice (198) VH tends to be higher among
individuals who are exposed to negative vaccination attitudes expressed by trusted individuals such as
peers, family members, healthcare workers, and community, political, or religious leaders
(3,59,181,205,72,80,103,164,165,169,179,180). These dynamics can be amplified by social affiliations, as
VH and vaccine refusal can become markers of political identity or group belonging, reinforcing social
divisions (21,206). Conversely, greater exposure to supportive vaccination sentiments in one’s social
network is associated with VA (21). Research in RSA shows that community engagement initiatives
supporting vaccination can build trust and decrease VH (71,72,164,195). Additionally, research has found
that vaccination uptake can be influenced by altruistic motivations, with the desire to protect loved ones
from COVID-19 reducing VH among young adults (59). These social processes illustrate how trust and social
connections drive both VA and VA, reflecting the broader influence of community dynamics on individual

vaccination decisions.

Motivation / hesitancy to vaccinate

COVID-19 pandemic research utilising the BeSD model has shown that the ‘Motivation’ driver is shaped by
an interplay between ‘Thinking & Feeling’, ‘Social Processes’, and ‘Practical Issues’ or considerations (117—
120,207,208). ‘Thoughts & Feelings’, such as confidence in vaccine safety and efficacy, enhance vaccination
motivation, while concerns about risks, safety concerns, misinformation, and low perceived vulnerability to
COVID-19 reduce it and heighten VH (72,80,117-120,208). Similarly, ‘Social Processes’, including trust in
healthcare providers and support from family, friends, and community leaders, bolster vaccination
motivation and counter VH, whereas distrust of health workers, insufficient communication from trusted
sources, and low social support for vaccination diminish motivation, increasing VH (72,80,117,119,207—-

209). Socio-demographic factors were also found to shape the motivation/hesitancy dynamic. For example,
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Bon et al. found that age moderated the 'Thinking & Feeling’ driver and shaped how social norms
influenced vaccination motivation in Eastern and Southern Africa (119). Research also highlights that
‘Practical Issues’ such as accessibility, infrastructure, service quality, information availability, and logistical
barriers consistently impact motivation by determining whether vaccination intention leads to vaccine

uptake (72,117-120,207,208).

Practical Barriers Associated with Vaccine Hesitancy

‘Practical Issues’ shape vaccine VH by influencing whether vaccination intention leads to uptake. Globally,
accessibility, infrastructure, service quality, information availability, and logistical challenges hinder
vaccination efforts (72,117-120,207,208). The severity of these issues varies by local context and socio-
economic conditions. In RSA, practical barriers to vaccine uptake reflect systemic healthcare challenges.
Before the pandemic, common vaccination barriers included staffing shortages, cold chain failures,
logistical inefficiencies, vaccine stockouts and geographic and socio-economic access disparities
(17,125,210,211,126,128-131,135,155,202). These issues persisted during the pandemic, particularly in
low-income and rural areas, with limited transport infrastructure, high transportation costs, inconvenient
vaccination hours, and long queues reducing vaccine uptake by decreasing access or motivation
(51,72,80,81,149,195). Inadequate vaccine supplies and outreach efforts negatively impacted access and
uptake (72,212). RSA’s digital vaccination registration system also reinforced systemic inequities, creating
an additional uptake barrier for low-income individuals, older adults, and those with limited digital literacy
or digital access (2,72,181,194). These barriers highlight the critical role of logistical planning and support
in vaccination efforts. Without accessible infrastructure and services, even those motivated to vaccinate

may struggle to access vaccinations.

2.2.5 Conclusion to the Literature Review

This literature review has highlighted the complex and multi-faceted nature of VH, which is shaped by
global and local patterns, socio-demographic disparities, and broader psychological, social, and practical
drivers. The examination of historical and contemporary examples underscores the dynamic and socially
embedded nature of VH. Applying the BeSD framework to relevant literature has provided a structured
approach to analysing the interplay between internal beliefs and external influences on VH. Additionally, by
synthesising insights from global research and RSA-specific studies, this review has established a strong

foundation for understanding the factors contributing to COVID-19 VH among young adults in RSA.

2.3 Chapter Conclusion
This chapter has outlined the theoretical and empirical foundation for understanding VH during the COVID-
19 pandemic, with a focus on young adults in RSA. Integrating the VHC and BeSD model offers this study a

structured approach to analysing the internal and external factors influencing vaccination behaviour. The



literature review highlighted the dynamic, socially embedded nature of VH, drawing on global and RSA-
specific studies to identify key factors shaping COVID-19 VH. This chapter has contextualised the study
within the broader field of VH research but also identifies gaps and opportunities for further exploration,
particularly in relation to young adults, a demographic that exhibited heightened COVID-19 VH. Building on
this foundation, the next chapter outlines the research design, methodology, and data collection processes
used to investigate the prevalence and determinants of COVID-19 VH among undergraduate students at

the University of the Witwatersrand.
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CHAPTER 3: METHODOLOGY

This chapter outlines the method used to answer this study's objectives. It presents the study design,
setting, population, sampling methods, and data collection and analysis. Finally, the study’s ethical

considerations are discussed.

3.1 Study Design

This research employed a cross-sectional study design with an inferential analysis component. This research
design was selected as it is traditionally used for population-based surveys or studies to establish the
prevalence of a health issue and its associated exposures within a defined population at a particular point
in time (213). In addition to providing descriptive insights, the inferential component allows for statistical
testing to examine relationships between variables, which supports identifying factors associated with
COVID-19 VH in the sample. In cross-sectional studies, the study population and sample are defined by
their membership to a specific population rather than by their outcome or exposure status. In this
research, the study population’s exposure status - factors associated with COVID-19 VH — and outcome
status — COVID-19 VH - were untested before data collection (213). Instead, these were identified through
responses gathered during the survey (see Appendix C). The study population included all members of the

University of the Witwatersrand (WITS) undergraduate student community (see section 2.4).

3.2 Study Setting

The study was conducted at WITS, a university based in Johannesburg, in the province of Gauteng, South
Africa, between 13 December 2021 and 28 February 2022. As COVID-19 lockdowns had forced most
teaching and learning to occur online, and the university had facilitated off-campus internet access, eligible

respondents were invited to access and complete the questionnaire online.

3.3 Study Population and Study Sample

3.3.1. Study Population

The population under investigation in this study was young adults aged 18 to 35 years old in RSA who were
undergraduate students at WITS. This study population was selected as most undergraduate students are
young adults. There were 24,573 undergraduate students registered to study at WITS in 2021 (214).
Additionally, the population was accessible to the researcher through their shared affiliation with WITS,
which facilitated the researcher accessing potential respondents through the university’s email Listserv
system. At the start of data collection, all individuals within RSA aged 18 years and older had recently

become eligible for COVID-19 vaccination.

20



3.3.2. Study Sample
The entire study population was invited to participate in the survey; thus, the study population and the
sample were the same. All undergraduate students at WITS were sent emails inviting those who fitted the

following inclusion criteria to participate in the research:

e Registered as an undergraduate student at WITS in the years 2021/2022.
e Hold a WITS email address and have access to the internet through a computer or smartphone.
e Between 18 and 35 years old at the time of completing the survey.
During data cleaning, individuals who completed the questionnaire but did not meet the inclusion criteria

were excluded from the dataset.

Online surveys are known to have a response rate as low as ten percent and to have response rates that
are six to 15 percent lower than other survey methods (215). While low response rates can limit the validity
and generalisability of the data, inviting the entire study population to participate can mitigate the issues
associated with a low response rate. A minimum sample of 379 respondents was needed from the
population of 24,573 individuals to support representativity (Assumed VH level = 30%, Confidence Level =
95%, Margin of Error = 5%) (216). This accounted for 1.54% of the WITS undergraduate student population.
Thus, reaching a level of representativity in the sample could be achieved by inviting the whole study

population to participate.

3.4 Data Collection

3.4.1 Data Collection Tool
The research instrument used in this study was an adaption of the WHO and UNICEF’s Behavioural and
Social Drivers (BeSD) of COVID-19 Vaccination tool (see Appendix C). It was developed to gauge the
prevalence of and factors associated with COVID-19 VH within a population by exploring the individual and
social processes that impact vaccine uptake. The BeSD examines this through four drivers, which are made
up of different constructs:

e What people think and feel about vaccines.

e Social processes that support or inhibit vaccination.

¢ Individual motivation/hesitancy to obtain a vaccine.

e Practical issues regarding seeking or receiving a COVID-19 vaccination.

The adapted research instrument consisted of 45 questions, with variables measured at nominal and
ordinal levels. The self-administered questionnaire was constructed in English, as this is the medium of
instruction at WITS University. It primarily comprised Likert-scale response items, which were used to

measure outcome and exposure variables, while additional items captured socio-demographic
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characteristics to provide contextual insights. Most variables were categorical. The first section of the
questionnaire focused on socio-demographic and health-related characteristics, while the second section

examined the four drivers of the BeSD framework.

The socio-demographic section of the questionnaire was adapted to the South African context and study
population. The outcome variable of COVID-19 VH / COVID-19 VA was measured through a single item (see
Appendix C, question A.19.a). The exposure variables in this study were the drivers of the BeSD model (see
Figure 2.2), each consisting of several thematically similar items. In addition to being grouped within
drivers, individual items could also function as standalone exposure variables (see Appendix D for all BeSD
items included in the study). To account for potential confounding effects, the questionnaire also measured
socio-demographic and health-related variables, which were incorporated into the analysis as potential
confounders and effect modifiers (see Table 3.2, pg 26). These were accounted for in the analysis phase of

the study in the logistic regression model.

3.4.2 Data Collection Process

Once approval for the study was obtained from the WITS Ethics Committee (see Appendix B), the
researcher secured permission from WITS University to conduct the study using its undergraduate student
population and email-based Listserv system. The approval was granted at the end of the 2021 academic
year, when most students were on holiday and unlikely to check their email accounts. As such, the initial
invitation email sent in 2021 was followed by a reminder email sent via each Faculty in early 2022.

Research shows that reminders support increased response rates (215,217,218).

The emails invited all eligible undergraduate students to participate in the study (see Appendix C). The
email included a brief overview of the study, information regarding informed consent, and a link to the

online questionnaire, which was hosted on REDCap.

Study data were collected and managed using REDCap (Research Electronic Data Capture) electronic data
capture tools hosted at the University of the Witwatersrand (219,220). REDCap is a secure, web-based
software platform designed to support data capture for research studies, providing: an intuitive interface
for validated data capture; audit trails for tracking data manipulation and export procedures; automated
export procedures for seamless data downloads to common statistical packages; and procedures for data

integration and interoperability with external sources (219,220).

Respondents could access the structured, self-administered questionnaire via a computer or smartphone.
An informed consent question preceded access to the questionnaire. The survey collected anonymous

primary quantitative data.
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3.5 Data Management

Once data collection concluded, the data were downloaded from REDCap onto the researcher’s password-
protected computer. The dataset was then exported as a Microsoft Excel file and cleaned to prepare it for
statistical analysis. In cleaning the data, missing data, errors, and outliers were identified, and variables
were labelled. A copy of the cleaned data set was stored on the researcher’s OneDrive for safekeeping. The

data were then imported into STATA™ 18, a statistical analysis programme.

3.6 Data Analysis

Each variable was examined individually to establish its distribution, shape, measure of central tendency,
and variability. This step assisted in identifying data errors, describing the dataset, and assessing
assumptions before statistical tests were run. The first step in the analysis was to conduct a frequency
analysis to describe the data set by establishing the baseline characteristics of the study population. The
data were summarised as counts and percentages for categorical variables, such as “COVID-19 Vaccine
Hesitant (VH) / COVID-19 Vaccine Accepting (VA)”, and mean (standard deviation) for continuous variables,
for example “Age” (see Table 4.1, p.30 and Table 4.2, p.32). Medians and interquartile ranges were used to
summarise variables that were not normally distributed, such as “Age”. The following section provides a
detailed description of the analytical process used to answer each research objective. A summary of this
process, including the variables analysed and the statistical tests conducted, is presented in Table 3.2 (p.

26).

Objective 1: To establish the prevalence of COVID-19 vaccine hesitancy in the WITS University

undergraduate student population in 2021.

e The ordinal categorical variable “COVID-19 Continuum of VH” (vaccinated, will have, probably will,
delay uptake, probably refuse, refusing) is presented as a frequency and a percentage of the study
population (see Table 4.3, p.33).

e The binary categorical variable “COVID-19 VH / COVID-19 VA” is presented as a frequency and a
percentage of the study population (see Table 4.3, p.33). This variable was created by recoding
responses to the “COVID-19 Continuum of VH” into two binary responses: COVID-19 VH (probably
will, delay uptake, probably refuse, refusing) and COVID-19 VA (vaccinated, will have).

Objective 2: To identify the reported reasons for COVID-19 vaccine hesitancy among WITS undergraduate

students exhibiting vaccine hesitancy in 2021.

” u

COVID-19 VH respondents (those who selected “probably will”, “delaying uptake”, “probably refuse”, or

“refusing” on the VH continuum) were provided with a series of statements offering reasons for VH. These
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statements were drawn from the literature. Respondents could select more than one statement (see Table
4.4, p.34). A summary table presenting the categorical variable of “Reasons for VH” by the ordinal
categorical variable “COVID-19 Continuum of VH” was developed. Data is presented as frequencies and

percentages.

Objective 3: To examine the socio-demographic and health factors associated with COVID-19 vaccine

hesitancy in the WITS undergraduate student population in 2021.

Summary tables of socio-demographic and health characteristics by the binary categorical variable “COVID-
19 VH / COVID-19 VA” were developed (see Table 4.5, p.35 and Table 4.6, p.37). Some exposure variables
were re-coded as response rates for some answer options were low. For example, “Year of Study” was re-
coded from six options to four: year of study 4, 5, and 6 were re-coded and grouped into one answer
option as they only accounted for 10.08% of responses. Similarly, the continuous variable 'Age' was
recoded into two categories: 18-20 years and 21-35 years. Given the right-skewed distribution of age,
categorisation was a statistically appropriate approach for bivariate and multivariable analysis. This
grouping also reflects typical undergraduate progression, where most students start university at 18 and
turn 19 in their first year, while final-year undergraduates, assuming no academic delays, are typically 21—
22 years old. This classification supported clearer comparisons between younger and older students while

maintaining statistical rigour.

Bivariate tests of association were run to determine whether there was an association between the
outcome variable - COVID-19 VH / VA - and sociodemographic characteristics such as age, year of study,
gender, and health characteristics such as co-morbidities, previous adulthood vaccination behaviour, and
COVID-19 infection. A Wilcoxon Rank Sum Exact Test was used to examine the continuous variable “Age” as
the data for this variable was not normally distributed. The association between categorical variables, such
as “Faculty of study” and “Gender”, and the outcome variable were examined using either Pearson’s Chi-
Square Test or Fisher’s Exact Test. The latter was selected when a small number of observations were
recorded in a cell. “Faculty” and VH, or “Gender” and VH. Analysis was performed through STATA™. A

confidence interval of 95% was used, and a P value of £ 0.05 was considered statistically significant.

Objective 4: To determine whether the BeSD model’s drivers can be operationalised as constructs and to
evaluate their association with COVID-19 vaccine hesitancy among WITS undergraduate students between

December 2021 and February 2022.

The association between the binary outcome variable of “COVID-19 VH / COVID-19 VA” was analysed in
relation to the BeSD of Vaccination model. The BeSD drivers comprise 20 items, each of which can operate

as a stand-alone measure, distributed across the four theoretical drivers:
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e Thinking & Feeling: Ten items covering what people think and feel about vaccines, including COVID-
19 infection concerns, vaccine safety and efficacy confidence, and exposure to negative
information about vaccines.

e Social Processes: Six items addressing social influences that support or inhibit vaccination, such as
family, friend, and religious norms, as well as trust in healthcare workers and government.

e Motivation/hesitancy for Uptake: Two items capturing individual intent to vaccinate and vaccine
hesitancy (using the VHC).

e Practical Issues: Two items assessing accessibility and logistical barriers to seeking or receiving a

COVID-19 vaccination.

An exploratory factor analysis (EFA) was conducted to assess the latent structure of the BeSD items and
evaluate construct validity. The analysis aimed to determine whether the BeSD items loaded distinctly onto
latent constructs aligned with the model’s four drivers or if a different underlying factor structure emerged.
Two extraction methods, Principal Component Factor (PCF) and Iterated Principal Factor (IPF), were used to
identify latent constructs within the BeSD items. Varimax rotation with Horst’s method was applied to

enhance interpretability and to ensure that factors remained uncorrelated.

Four factors were identified. Using Kaiser’s Criterion, factors with eigenvalues greater than one were
initially retained, resulting in three main factors (221). However, a fourth factor, with an eigenvalue below
one, was also retained to preserve the two items that had loaded exclusively onto this factor. The exclusion
of this factor would have led to the loss of the two items, which were theoretically and practically

significant to the BeSD framework (See Table 3.1).

Table: 3.1 Initial Eigenvalues and Factor Retention Based on Kaiser’s Criterion

Factor Eigenvalue Variance Explained (%) Retention Decision

1 6.62 33.08% Retained

2 1.13 5.65% Retained

3 1.06 5.31% Retained

4 0.66 3.09% Retained for theoretical reasons

Items that loaded onto multiple factors were assigned to the factor with the highest loading to avoid
redundancy. Latent construct development involved summing the scores of statistically significant items
that had loaded onto each factor, thereby resulting in composite scores. The internal consistency of each
factor was evaluated using Cronbach’s alpha. Factors with an a > 0.7 were considered reliable and retained
for analysis (222). However, in line with exploratory research practices, factors with lower alpha levels were
retained if they demonstrated interpretability, conceptual coherence, and relevance to VH or VA (222) (see
Table 4.7. p.38). Although lower alpha levels indicate reduced internal consistency, they were retained if

they provided meaningful insights, particularly when dealing with overlapping constructs or emergent
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factors that do not align with the original theoretical model. To ensure construct validity, items that were
cross-loaded onto more than one factor were retained only on the factor where they had the highest

loading (see Table 4.8, p.38). This was done to minimise overlap and ensure statistical rigour.

Following the EFA, three binary logistic regression models were constructed to assess the association
between COVID-19 VH and the latent constructs (see Table 4.9, p. 39), socio-demographic characteristics,
and health variables. Model 1 included socio-demographic and health variables significantly associated with
COVID-19 VH (see Table 4.10, p.40). Model 2 included the latent constructs derived from the EFA (see Table
4.11, p.41). Model 3 represents the fully adjusted model, combining significant socio-demographic and
health variables with the latent constructs from the EFA (see Table 4.12, p.42). Potential confounders were

controlled for in all models. Analysis was performed using STATA™, a confidence interval of 95% was used,

and a P-value of £ 0.05 was considered statistically significant.

The measurement and analysis plan and process for each objective is summarised in Table 3.2 below:

Table 3.2: Data Measurement and Analysis Plan and Process

Objective 1: To establish the prevalence of COVID-19 VH in the WITS University undergraduate student
population between December 2021 and February 2022.

1.1 Outcome
variable

Outcome variable = Vaccine Hesitancy

VH was measured in two ways using two categorical variable both obtained through responses
to one survey item (B1a):

Ordinal Variable: Continuum of COVID-19 VH (vaccinated, will have, probably will, delay uptake,
probably refuse, refusing) (5)

Binary variable: COVID-19 VH / VA. This was developed from the VH continuum: vaccinated + will
have = vaccine accepting; probably will + delay uptake + probably refuse + refusing = VH)

1.2
Measurement

COVID-19 VH was measured using a question with close-ended response categories which
measures the continuum of VH. As outlined above, the results of this were used to create a new
binary categorical variable of COVID-19 VH / VA

1.3 Tests used

Descriptive analysis: frequency and percentages

Objective 2: To establish the reported reasons for COVID-19 VH among WITS undergraduate students evidencing
VH between December 2021 and February 2022.

2.1 Outcome
Variable

Outcome variable = Vaccine Hesitancy (excluding VA students)

Only those students that fell within the VH range of the VH continuum were used to answer this
objective.

Ordinal Variable: Continuum of COVID-19 VH (probably will, delay uptake, probably refuse,
refusing) (5)

Categorical variable: COVID-19 VH. This will be developed from the VH continuum: probably will
+ delay uptake + probably refuse + refusing = VH (VA students were excluded)

2.2 Exposure

The exposure variables that were used to measure the reported factors for VH among VH WITS

variables: undergraduate students are presented below.

Reasons for Categorical (nominal): Fear of needles, | think vaccines are dangerous, | think the Covid-19

hesitancy vaccine isn’t properly tested, | think the Covid-19 vaccine doesn’t work, | think the Covid-19
vaccine is a money-making scam, | am healthy so doesn’t need the Covid-19 vaccine, | am
concerned about time or financial costs, | am concern about side effects, | am concerned it will
hurt, | think the Covid-19 vaccine makes people sick, | think the Covid-19 vaccine is used to
control people, | think the Covid-19 vaccine is used to limit population growth, Other

2.3 Outcome variable: same as Objective 1, however, VA students were excluded

Measurement Exposure variable: A series of statements were provided offering reasons for VH. More than one

statement could be selected. If “other” was selected a written response could be provided.

2.3 Tests used

Descriptive analysis — frequency and percentages




Objective 3: To examine the socio-demographic and health factors that are associated with COVID-19 VH in WITS
undergraduate students between December 2021 and February 2022.

3.1 Outcome

The binary variable of COVID-19 VH / VA was used

Variable

3.2 Exposure The exposure variables that were used to measure socio-demographic factors are presented
variables: below. They are organised by variable type.

Socio- Quantitative continuous: Age

demographic Categorical (nhominal): Age group; Gender; Race; Religion Language; Province of family home;
and health Term-time residence; Faculty of study; Primary residence (rural, peri-urban, urban);

characteristics

Comorbidities; Previous adulthood vaccination behaviour; COVID-19 infection — respondent;
COVID-19 infection — friends or family; COVID-19 death of friend or family; Responsibility for
ensuring students are vaccinated

Categorical (ordinal): Year of study; Socio-economic status -using hunger as a proxy; Severity of
COVID-19 infection; Safety attending lectures with unvaccinated; In-person lectures with
unvaccinated; Mandatory vaccinations for WITS

3.3 Outcome variable: same as Objective 1

Measurement Exposure variables: A series of questions with close-ended response categories was asked to
establish each of the listed exposure variables.

3.4 Tests used Descriptive analysis — frequency and percentages

Pearson’s Chi-squared Test
Fisher’s Exact Test
Wilcoxon Rank Sum Exact test

Objective 4: To determine whether the BeSD model’s drivers can be operationalised as constructs and to
evaluate their association with COVID-19 vaccine hesitancy or acceptance among WITS undergraduate students
between December 2021 and February 2022

4.1 Outcome
Variable

The binary variable of “COVID-19 VH / VA” was used.

4.2 Exposure
Variable: BeSD
Drivers

Exposure variables were the 4 BeSD model drivers. These are listed below and composed of the
sub-variables listed beneath them (53)

1.What people think and feel about the COVID-19 vaccine:

Categorical (ordinal): Perceived risk of COVID-19 to self; Perceived risk of COVID-19 to others;
Trust in vaccine; Confidence in vaccine benefits; Confidence in protecting others; Confidence in
vaccine safety; Concern about vaccine harm; Negative information

2.Social processes impacting hesitancy and uptake:

Categorical (nhominal): Decision autonomy; Family norms; Friend norms; Religious leaders
Categorical (ordinal): Confidence in health care providers administering vaccines, Confidence in
government

3.Motivation for uptake

Categorical (ordinal): Intention for uptake; Extent of vaccination intention; Willingness to
recommend vaccination to others

4.Practical issues impacting uptake

Categorical (nhominal): Previous adulthood vaccination behaviour

Categorical (ordinal): Ease of access to vaccination site

4.3
Measurement

Outcome variable: As stated in Objective 1

Exposure variables was measured using questions with close-response categories

1.What people think and feel about the COVID-19 vaccine. Eight items will be used to measure
this driver

2.Social processes impacting hesitancy and uptake. Six items were used to measure this driver
3.Motivation for uptake. Three items were used to measure this driver

4.Practical issues impacting uptake. Two items were used to measure this driver

The items under each driver can act as stand-alone measures. However, each driver was
measured by summing the scores of the statistically significant items that fell under it.
Cronbach’s alpha was calculated to assess the internal consistency of all sub-scales.

4.3 Tests used

Pearson’s Chi-squared
Exploratory Factor Analysis
Binary Logistic Regression
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3.7 Ethical Considerations

Informed consent, confidentiality, beneficence, and non-maleficence are the four principles that guide
ethical research (223). These principles were adhered to throughout this study to ensure that the research
process respected the rights of the respondents. To support non-maleficence, no data collection was
conducted until ethical clearance for the study had been granted by WITS University’s Human Research
Ethics Committee (Medical) — Clearance Certificate No. M210832 (see Appendix B). To support informed
consent, potential respondents were sent an email detailing the study’s purpose, the researcher’s name
and field of study, the length of time the questionnaire would take to complete, and the link to the online
survey. They were informed that participation in the study is entirely voluntary, that their participation or
lack thereof will not impact their academic outcomes, and that their participation and responses would
remain confidential. All questionnaires required online consent before a respondent could proceed with
the questionnaire. Participants were not coerced into beginning or completing the questionnaire once they

had started.

Confidentiality was supported through the structure of the questionnaire, which recorded no identifying
information. During the data collection phase, the researcher could view which student email addresses
had completed the survey on REDCap. However, email addresses were not linked to responses. When the
data were downloaded for analysis, the email addresses were not included in the dataset. REDCap assigned
unique identifiers to each respondent. While it was anticipated that no individual benefits would be derived
through participation in the study, beneficence was supported as the data generated through this research
provides valuable information regarding student attitudes towards novel vaccinations, specifically the

COVID-19 vaccine. No monetary or other compensation was offered to any respondents.

3.9 Chapter Conclusion
This chapter provided a discussion and an overview of the study design, sampling technique, data
collection, and statistical analyses conducted during this study to answer the study’s three research

objectives. The results of this process are discussed in the next chapter.
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CHAPTER 4: RESULTS

This chapter presents the study's results. It begins by providing an overview of the sample's demographic

and health-related characteristics. Then, it presents the findings for the four objectives of this research.

4.1 Socio-demographic and Health-related Characteristics

In total, 24,573 WITS University undergraduate students received an email link inviting them to complete
the study’s questionnaire. 540 questionnaires were submitted via REDCAP. Of these, 526 respondents
matched the inclusion criteria, giving a response rate of 2.14%. Table 4.1 (p. 30) provides an overview of
the demographic characteristics of the research sample (n=526). Inclusion criteria required respondents to
be between 18 and 35 years old. The mean age of respondents was 22.73 years, with over 50% falling
within the 18-20 age range. Given the right-skewed distribution of age and the typical undergraduate
trajectory—where most students start university at 18 and complete their degree by 21-22—age was
grouped into two categories (18—20 years and 21-35 years) for analytical purposes 58.98% of the
respondents were female, 37.90% were male, and the remaining 3.42% preferred not to disclose their
gender. English was the most dominant home language (43.16%), followed by isiZulu (15.97%) and Sesotho
Sa Leboa (7.42%). The least spoken home language was isiNdeble (0.76%). The majority of respondents
identified as black (59.32%), followed by white (20.72%), Indian (11.03%), and Coloured (4.75%). 4.18%
preferred not to state their race or chose to describe themselves as “Other”. 16.73% of respondents
identified as non-religious. Of the 83.27% who identified as religious, 62.55% were Christian, 6.65% were

Muslim, and 5.89% held Traditional African Beliefs.

As research from South Africa and other contexts has shown food insecurity to be a reliable indicator of
material deprivation and social vulnerability, it was used in this study as a proxy for socioeconomic status
(224-230). This was decided because the sample was drawn from a population of students. Often, students
have yet to enter the job market formally. Thus, employment status and income level would not accurately
gauge the respondents’ socioeconomic status. Food insecurity was described in the questionnaire as ‘not
knowing where your next meal is coming from, or eating less food than you need’. Most students (70.67%)
reported having never experienced food insecurity in the 12 months before participating in this study.
15.62% of respondents reported experiencing hunger a couple of times during the 12 months that
preceded their participation in this study. 7.24% reported hunger a couple of times a month, while 4.57% of

respondents reported going hungry every week.

The majority of respondents’ family homes, where they resided out-of-term-time, were located in Gauteng
(65.27%), followed by KwaZulu Natal (11.07%), and Limpopo (9.35%). 1.72% of respondents were

international students. These households were mainly located in urban areas (65.59%), followed by peri-



urban (18.25%), and rural areas (16.16%). During term time, most respondents (81.71%) resided off

campus. The closure of university campuses and shift to online learning during RSA’s COVID-19 lockdowns

would have likely increased the number of students living off-campus.

There are five faculties at WITS. 29.09% of respondents were registered in the Faculty of Science, 20.72% in

the Faculty of Humanities, 19.2% in the Faculty of Commerce Law, and Management, 15.78% in the Faculty

of Health Sciences, and 15.21% were registered in the Faculty of Engineering and Built Environment. Finally,

respondents were asked to provide their year of study. The majority were in their first year (38.59%).

Second and third-year students comprised 25.29% and 26.05% of respondents, respectively. Fourth to

sixth-year students accounted for 10.07% of respondents.

Table 4.1: Socio-demographic and Health Characteristics of Respondents

Characteristic

n (%)

Mean Age (n=526)

20.73 SD: 2.75, C1 20.50 — 20.97 Min 18 max 35

Participant’s Age (n=526)

18 - 20 years 305 (57.98%)
21— 35 years 221 (40.02%)
Gender (n=525)

Female 308 (58.67%)
Male 199 (37.90%)

Not disclosed

18 (3.43%)

Home Language (n=526)
Afrikaans

22 (4.18%)

English 227 (43.16%)
isiNdebele 4 (0.76%)
isiXhosa 26 (4.94%)
isiZulu 84 (15.97%)
Sesotho 29 (5.51%)
Sesotho sa Leboa 39 (7.42%)
Setswana 32 (6.08%)
siSwati 10 (1.90%)
Tshivenda 19 (3.61%)
Tsonga 16 (3.04%)
Other 18 (3.42%)
Race (n=526)

Black 312 (59.32%)
Coloured 25 (4.75%)
Indian 58 (11.03%)
White 109 (20.72%)
Other 22 (4.18%)

Religion (n=526)
African Traditional Beliefs

31 (5.89%)

Christianity 329 (62.55%)
Hinduism 19 (3.61%)
Islam 35 (6.65%)
Judaism 12 (2.28%)
Other religion 12 (2.28%)
No religion 88 (16.73%)
Home Province (n=524)

Eastern Cape 18 (3.44%)
Free State 5(0.95%)
Gauteng 342 (65.27%)
KwaZulu Natal 58 (11.07%)
Limpopo 49 (9.35%)
Mpumalanga 24 (4.58%)
North West 11 (2.10%)
Northern Cape 1(0.19%)
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Western Cape 7 (1.34%)

International Student 9 (1.72%)
Location of Family Home (n=526)

Urban 345 (65.59%)
Rural 85 (16.16%)
Peri-urban 96 (18.25%)
Term Time Accommodation (n=525)

On-campus 96 (18.29%)
Off-campus 429 (81.71%)
Food Insecurity in last year (n=525)

Severe (hunger daily / weekly) 24 (4.57%)
Moderate (hunger monthly) 48 (9.14%)
Mild (hunger during the year) 82 (15.62%)
Never hungry 371 (70.67%)
Year of Study (n=526)

1st year 203 (38.59%)
2nd year 133 (25.29%)
3rd year 137 (26.05%)
4th year 41 (7.79%)
5th year 10 (1.90%)
6th year 2 (0.38%)
Faculty of Study (n=526)

Commerce, Law, & Management 101 (19.20%)
Engineering & Built Environment 80 (15.21%)
Health Sciences 83 (15.78%)
Humanities 109 (20.72%)
Science 153 (29.09%)

Respondents were asked questions regarding their health and exposure to health risks; these can be seen in
Table 4.2. 11.26% of respondents reported having a chronic health condition, these included mental health
conditions (depression, anxiety, anorexia, attention deficit hyperactivity disorder), autoimmune conditions
(lupus, rheumatoid arthritis), cardiac conditions, epilepsy, allergies, gastrointestinal conditions, vascular
conditions, musculoskeletal conditions, among others). Most respondents (56.08%) reported never having a
vaccination during their adulthood before the COVID-19 vaccine rollout. The questionnaire explored both
personal and social exposure to COVID-19. 31.62% of respondents had been infected with the virus; 98.34%
of these were treated at home, while 3.66% required hospitalisation. 77.71% of respondents had a family
member or friend who had been infected with COVID-19, while 41.44% of respondents knew a family

member or friend who had died from the virus.

Respondents were also asked to explore their beliefs about COVID-19 and attending university. Most
respondents believed unvaccinated people should not be allowed to attend in-person lectures (n=275,
52.48%) and that it would not be safe for them to attend lectures with unvaccinated people (n=278, 52.95%).
58.29% of respondents supported mandatory COVID-19 vaccination for all WITS University staff and
students. Respondents were also asked to select who they felt was responsible for ensuring WITS students
were vaccinated against COVID-19. Respondents were able to select more than one answer for this item.
Most respondents selected each individual student (81.52%), followed by the university itself (52.57%), the

government (32%), and parents of students (20%).
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Table 4.2 Health Related Characteristics and Beliefs of Respondents

Characteristic or belief n (%)
Vaccination as an adult (n=526)

Yes 231 (43.92%)
No 295 (56.08%)
Chronic lliness (n=524)

Yes 59 (11.26%)
No 454 (86.64%)
Prefer not to say 11 (2.10%)
Currently or previously infected with COVID-19 (n=525)

Yes 166 (31.62%)
No 359 (68.38%)
Severity of Infection (n=164)

Treated at home 158 (98.34%)
Treated in hospital 6 (3.66%)
Friends or family currently or previously infected with COVID-19 (n=525)

Yes 408 (77.71%)
No 117 (22.29%)
Family or friends died from COVID-19 (n=526)

Yes 218 (41.44%)
No 308 (58.56%)
Unvaccinated should be allowed to attend lectures (n=525)

Yes 249 (47.52%)
No 275 (52.48%)
Safe to attend lectures with unvaccinated people (n=525)

Yes 247 (47.05%)
No 278 (52.95%)
Supports mandatory COVID-19 vaccinations for WITS students and staff (n=525)

Yes 306 (58.29%)
No 219 (41.71%)
Responsibility for ensuring WITS students are vaccinated — more than one could be selected (n=525)

WITS University 276 (52.57%)
The Government 162 (32.00%)
Each individual Student 428 (81.52%)
Parents of Students 105 (20.00%)
Other person / institution 12 (2.29%)

4.2 COVID-19 Vaccine Hesitancy as a Continuum and a Binary Categorical Variable

At the time of the survey, the majority of respondents, 381 (72.43%), had received a COVID-19 vaccination
or indicated that they planned to be vaccinated in the future (n=22, 4.18%). These individuals constitute the
403 (76.62%) respondents considered “vaccine accepting” (VA). The remaining 123 (23.38%) respondents
were classified as “vaccine hesitant” (VH). They displayed varying degrees of hesitancy: 15 (2.85%) described
themselves as “probably going to have the vaccine”, 42 (7.99%) as “delaying having the vaccine”, 27 (5.1%)
as “probably not having the vaccine”, and 39 (7.42%) stated that they “definitely would not be having the
vaccine”. The COVID-19 vaccine became available to people aged 18 to 34 years old in RSA on 20 August
2021. Respondents were asked if they had intended to have the COVID-19 vaccination before this date when
the vaccination campaign had not yet opened to their demographic group. The percentage of respondents
reporting they had the intention for COVID-19 vaccine uptake before its availability was 64.45% (low
intention (13.50%), moderate intention (12.93%), high intention (32.51%)). The remaining 35.5% reported
having had no intention of having the vaccine before it became available. The above data are available in

Table 4.3 (p.33).
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Table 4.3: COVID-19 Vaccine Hesitancy and Vaccine Acceptance

COVID-19 Vaccine Intention and Uptake n(%)
Intention for Covid-19 vaccine uptake at the time of the survey — COVID-19 VH Continuum (n=526)

I have already had the COVID-19 vaccine (VA) 381 (72.43%)
| definitely will have the COVID-19 vaccine (VA) 22 (4.18%)

| probably will have the COVID-19 vaccine (VH) 15 (2.85%)

| am delaying having the COVID-19 vaccine (VH) 42 (7.99%)

| probably will not have the Covid-19 vaccine (VH) 27 (5.10%)

| definitely will not have the COVID-19 vaccine (VH) 39 (7.42%)
Covid-19 VH Binary (n=526)

COVID-19 Vaccine Accepting 403 (76.62%)
COVID-19 Vaccine Hesitant 123 (23.38%)
Reported intention for Covid-19 vaccine uptake prior to its availability to respondent’s age group in RSA (n=526)

Already vaccinated in RSA (high) 27 (5.13%)
Already vaccinated outside RSA (high) 2(0.38%)
Very much (high) 171 (32.51%)
Moderately (moderate) 68 (12.93%)
A little (low) 71 (13.50%)
Not at all (none) 187 (35.55%)

4.3 Reported Reasons for COVID-19 Vaccine Hesitancy

Table 4.4 (p.34) provides an overview of the reasons COVID-19 VH respondents selected as reasons for their
VH. Of the 123 respondents who indicated a level of COVID-19 VH, the majority (n=77; 62.60%) linked their
hesitancy to concerns about side effects. This was followed by concerns that the vaccines had not been
adequately tested (n=65, 52.85%), the belief that COVID-19 vaccines did not work (n=44, 35.77%), and the
belief that healthy individuals didn’t require COVID-19 vaccination (n=40, 32.52%). Concerns about side
effects was the primary response given by VH respondents across each level of the VH continuum — probably
will be vaccinated (66.67%), delaying vaccine (59.52%), probably won’t be (70.37%), refusing vaccine
(58.97%). This was followed by concerns that the vaccines had not been adequately tested - probably will be

vaccinated (26.67%), delaying vaccine (57.14%), probably won’t be (55.56%), refusing vaccine (53.85%).

Respondents (n=33, 26.80%) who selected “other” as a reason for their COVID-19 VH were invited to
elaborate on their choice. 12 (9.76%) respondents stated that they believed natural immunity, acquired
through previous infection with COVID-19, would provide enough protection from COVID-19, with some
stating they believed prior infection offered superior protection from the virus compared to vaccination. Four
(3.25%) respondents were concerned that mutations in the COVID-19 virus might lead to a need for
additional booster vaccinations in the future, which contributed to their hesitancy about receiving a COVID-
19 vaccine. Nine (7.32%) respondents stated that they were hesitant to have the vaccine as they felt coerced
or forced into having it. Religion (4.88%) was also raised as an “Other” factor preventing vaccine uptake

among individual respondents.
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Table 4.4: Reasons for COVID-19 VH Given by COVID-19 VH Respondents
(respondents could select more than one option (n=123))

Reasons Given Influencing COVID-19 Hesitancy All VH Probably Delaying Probably Refusing
n(%) will n(%) n(%) won’t n(%) n(%)

Concern about side effects 77 (62.60) 10 (66.67) 25 (59.52) 19 (70.37) 23 (58.97)
Covid-19 vaccine isn’t properly tested 65 (52.85) 4 (26.67) 25 (59.52) 15 (55.56) 21 (53.85)
Covid-19 vaccine doesn’t work 44 (35.77) 3(20.00) 12 (28.57) 8(29.63) 21 (53.85)
Covid-19 vaccine is unnecessary for healthy people 40 (32.52) 1(6.67) 6(14.29) 12 (44.44) 21 (53.85)
Covid-19 vaccine makes people sick 35 (28.46) 3(20.00) 9(21.43) 7 (25.93) 16 (41.03)
Other 33 (26.83) 3(20.00) 6(14.28) 8(29.69) 16 (41.03)
C-19 vax used to limit population growth 25(20.33) 0(0.00) 10 (23.81) 4(14.81) 11(28.21)
Covid-19 vaccine is a money-making scam 24 (19.51) 2(13.33) 5(11.91) 4(14.81) 13(33.33)
Covid-19 vaccine is used to control people 23 (18.70) 2(13.33) 6(11.91) 5(18.52) 10 (25.64)
Fear of needles 14 (11.38)  4(26.67) 7 (16.67) 3(11.11) 0(0.00)
All vaccines are dangerous 13 (10.57) 0(0.00) 5(11.91) 0(0.00) 8(20.51)
Concerned COVID-19 vaccination will hurt 6 (4.88) 2(13.33) 2 (4.76) 0(0.00) 2(5.13)
Concerned about time or financial costs associated 3 (2.44) 0(0.00) 2 (4.76) 0(0.00) 1(2.56)

with Covid-19 vaccination

4.4 Socio-demographic and Health Characteristics Associated with COVID-19 Vaccine

Hesitancy among WITS Undergraduate Students

Table 4.5 (p.35) presents the findings of bivariate tests of association that were conducted to test the

association between socio-demographic factors and the binary categorical outcome variable of “COVID-19

VH / COVID-19 VA”. Several factors were found to be significantly associated with the binary categorical

variable of “COVID-19 VH / COVID-19 VA”:

Mean Age (p = <0.001): Among VH individuals (n = 123), the mean age was 21.52 years (SD = 3.26;
95% Cl: 20.96—-22.08), ranging from 18 to 35 years. VA individuals (n = 403) had a slightly lower mean
age of 20.49 years (SD = 2.58; 95% Cl: 20.24-20.74) with the same age range.

Age Group (p = 0.010): 47.97% of VH respondents were aged 18-20 years and 52.03% aged 21-35
years, compared to 61.04% and 38.96% in the VA group, respectively.

Gender (p=0.057): This result approached but did not reach statistical significance. Among VH
respondents, 54.47% were female, 44.72% were male, and 0.81% preferred not to disclose their
gender. In contrast, among VA respondents, 59.95% were female, 35.82% were male, and 4.23%
preferred not to disclose their gender.

Religion (p = 0.004): Christianity was the most reported religion in both VH and VA groups, with a
higher proportion among VH respondents (72.36%) compared to VA respondents (59.55%). In the
VH group, the next most reported affiliation was to ‘Other religions not listed’ (8.94%) and African
Traditional Beliefs (8.13%). By contrast, a greater proportion of VA respondents reported no religious
affiliation (19.11%). Additionally, 7.44% of VA respondents identified as Muslim, compared to 4.07%
in the VH group.

Home Province (p = 0.005): Over half of VH respondents were from Gauteng (53.66%), with notable
proportions from Limpopo (17.07%) and KwaZulu-Natal (11.38%). In contrast, 68.83% of VA

34



respondents were from Gauteng, 10.97% were from KwaZulu-Natal, and fewer were from Limpopo
(6.98%).

Location of Family Home (p = 0.003): Among VH respondents, 52.85% had urban family homes,
26.02% were from peri-urban areas, and 21.14% were from rural areas. Among VA respondents, a
larger proportion were from urban areas (69.48%), with lower percentages from peri-urban (15.88%)
and rural (14.64%) locations.

Term-time Accommodation Location (p = 0.024): Among VH respondents, 11.38% lived on campus
and 88.62% off campus. For VA respondents, 20.40% lived on campus and 79.60% off campus,
showing a slightly higher proportion of VA students living on campus.

Received other vaccinations as an adult (excluding COVID-19) (p = 0.001): Of the VH respondents,

30.89% reported receiving other adult vaccinations, while 69.11% had not. In the VA group, a higher

proportion (47.89%) had received other adult vaccinations, with 52.11% indicating they had not.

e Having a chronic illness (p = 0.044): Among VH respondents, 9.76% reported having a chronic

iliness, 83.37% reported none, and 4.88% preferred not to disclose. In the VA group, 11.72%

reported a chronic illness, 87.03% reported none, and 1.25% preferred not to disclose.

Table 4.5: Comparison of Socio-Demographic Factors Between Vaccine Hesitant and Vaccine Accepting
Respondents with Associated P-values

n(%) Vaccine Hesitant Vaccine Accepting P-value
n(%) n(%)
Mean Age (n=526) 20.73 (SD: 2.75)  21.52 (SD 3.16) 20.49 (SD2.58) <0.001
Cl 20.496 - Cl 20.96 — 22.08 Min Cl 20.24 - 20.74 Min
20.97 Min 18 18 Max 35 (n=123) 18 Max 35 (n=403)
Max 35
Respondent’s Age Group (n=526) 0.010
18- 20 years 305 (57.98%) 59 (47.97%) 246 (61.04%)
21— 35 years 221 (40.02%) 64 (52.03%) 157 (38.96%)
Gender (n=525) 0.057*
Female 308 (58.67%) 67 (54.47%) 241 (59.95%)
Male 199 (37.90%) 55 (44.72%) 144 (35.82%)
Not disclosed 18 (3.43%) 1(0.81%) 17 (4.23%)
Home Language (n=526) 0.096"
Afrikaans 22 (4.18%) 4(3.25%) 18 (4.47%)
English 227(43.16%) 42 (43.15%) 185 (45.91%)
isizulu 84 (15.97%) 23 (18.70%) 61 (15.76%)
Other South African language 175 (33.27%) 47 (38.21%) 128 (31.76%)
Other language 18 (3.42%) 7 (5.69%) 11 (2.73%)
Race (n=526) 0.063"
Black 312 (59.32%) 81 (65.85%) 231 (57.32%)
Coloured 25 (4.75%) 4(3.25%) 21(5.21%)
Indian 58 (11.03%) 9(7.32%) 49 (12.16%)
White 109 (20.72%) 20 (16.26%) 89 (22.08%)
Other 22 (4.18%) 9(7.32%) 13 (3.23%)
Religion (n=526) 0.004"
African Traditional Beliefs 31 (5.89%) 10 (8.13%) 21 (5.21%)
Christianity 329 (62.55%) 89 (72.36%) 240 (59.55%)
Hinduism 19 (3.61%) 3 (2.44%) 16 (3.97%)
Islam 35 (6.65%) 5 (4.07%) 30 (7.44%)
Judaism 12 (2.28%) 0 (0%) 12 (2.98%)
Other religion 12 (2.28%) 11 (8.94%) 7 (1.74%)
No religion 88 (16.73%) 5(4.07%) 77 (19.11%)
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Home Province (n=524) 0.005"

Eastern Cape 18 (3.44%) 3(2.44%) 15 (3.74%)

Free State 5(0.95%) 0 (0%) 5(1.25%)

Gauteng 342 (65.27%) 66 (53.66%) 276 (68.83%)

KwaZulu Natal 58 (11.07%) 14 (11.38%) 44 (10.97%)

Limpopo 49 (9.35%) 21 (17.07%) 28 (6.98%)

Mpumalanga 24 (4.58%) 9(7.32%) 15 (3.74%)

North West 11 (2.10%) 5 (4.07%) 6 (1.50%)

Northern Cape 1(0.19%) 0 (0%) 1(0.25%)

Western Cape 7 (1.34%) 3(2.44%) 4 (1%)

International Student 9 (1.72%) 2 (1.63%) 7 (1.75%)

Location of Family Home (n=526) 0.003
Urban 345 (65.59%) 65 (52.85%) 280 (69.48%)

Rural 85 (16.16%) 26 (21.14%) 59 (14.64%)

Peri-urban 96 (18.25%) 32 (26.02%) 64 (15.88%)

Term Time Accommodation (n=525) 0.024
On-campus 96 (18.29%) 14 (11.38%) 82 (20.40%)

Off-campus 429 (81.71%) 109 (88.62%) 320 (79.60%)

Food Insecurity in last year 0.843"
Severe (hunger daily / weekly) 24 (4.57%) 6 (4.88%) 18 (4.48%)

Moderate (hunger monthly) 48 (9.14%) 11 (8.94%) 37 (9.20%)

Mild (hunger during the year) 82 (15.62%) 22 (17.89%) 60 (14.93%)

Never hungry 371 (70.67%) 84 (68.29%) 287 (71.39%)

Year of Study 0.145
1st year 203 (38.59%) 41 (33.33%) 162 (40.20%)

2nd year 133 (25.29%) 27 (21.95%) 106 (26.30%)

3rd year 137 (26.05%) 41 (33.33%) 96 (23.82%)

4th — 6th year 53 (10.08%) 14 (11.38%) 39 (9.68%)

Faculty of Study (n=526) 0.189
Commerce, Law, & Management 101 (19.20%) 30 (24.39%) 71 (17.62%)

Engineering & Built Environment 80 (15.21%) 21 (17.07%) 59 (14.64%)

Health Sciences 83 (15.78%) 17 (13.82%) 66 (16.38%)

Humanities 109 (20.72%) 28 (22.76%) 81 (20.10%)

Science 153 (29.09%) 27 (21.95%) 126 (31.27%)

Vaccination as an adult (n=526) 0.001
Yes 231 (43.92%) 38 (30.89%) 193 (47.89%)

No 295 (56.08%) 85 (69.11%) 210 (52.11%)

Chronic lllness (n=524) 0.044
Yes 59 (11.26%) 12 (9.76%) 47 (11.72%)

No 454 (86.64%) 105 (85.37%) 349 (87.03%)

Prefer not to say 11 (2.10%) 6 (4.88%) 5(1.25%)

* Indicates that a Fisher’s Exact test was conducted

Table 4.6 (p.37) presents COVID-19-related experiences and beliefs in relation to the binary outcome of
“COVID-19 Vaccine Hesitancy (VH) / Vaccine Acceptance (VA).” The only experience significantly associated
with the binary outcome was prior or current infection with COVID-19 (p = 0.047). Among vaccine-hesitant
respondents, 39.02% reported previous infection compared to 29.35% of vaccine-accepting respondents.

The majority of both groups, however, reported no prior infection (60.98% of VH and 70.65% of VA).
Beliefs about COVID-19 risks and prevention at the university showed strong associations:

e Allowing unvaccinated individuals to attend lectures (p < 0.001): 92.62% of VH respondents
supported this, compared to 40.30% of VA respondents.
¢ Feeling safe attending lectures with unvaccinated individuals (p < 0.001): 92.68% of VH respondents

felt safe, while 66.92% of VA respondents did not.



e Mandatory vaccination for students and staff (p < 0.001): 95.93% of VH respondents opposed

mandatory vaccination, whereas 74.88% of VA respondents supported it.

The findings highlight notable differences in beliefs regarding vaccination policies and safety concerns

between the VH and VA respondents.

Table 4.6: Covid Related Experiences and Beliefs and their Association with Vaccine Hesitancy

All n(%) Vaccine Vaccine P Value

Hesitant Accepting

n(%) n(%)
Infected with Covid (n=525) 0.047
Yes 166 (31.62%) 48 (39.02%) 118 (29.35%)
No 359 (68.38%) 75 (60.98%) 284 (70.65%)
Severity of infection (n=164) 1.000
Treated at home 158 (98.34%) 45 (95.74%) 113 (96.58%)
Treated at hospital 6 (3.66%) 2 (4.26%) 4 (3.42%)
Family / Friends infected (n=525) 0.174
Yes 408 (77.71%) 90 (73.17%) 318 (79.10%)
No 117 (22.29%)  33(26.83%) 84 (20.90%)
Family or friends died from Covid (n=526) 0.174
Yes 218 (41.44%) 44 (35.77%) 174 (43.18%)
No 308 (58.56%) 79 (64.23%) 229 (56.82%)
Unvaccinated should be allowed to attend lectures (n=525) <0.001
Yes 275 (52.48%) 113 (92.62%) 162 (40.30%)
No 249 (47.52%) 9 (7.38%) 240 (59.70%)
Safe to attend lectures with unvaccinated people (n=525) <0.001
Yes 278(52.95%)  114(92.68%) 133 (33.08%)
No 247 (47.05%) 9 (7.32%) 269 (66.92%)
Mandatory COVID-19 vaccinations for WITS students and <0.001
staff (n=525) 306 (58.29%) 5 (4.07%) 301 (74.88%)
Yes 219 (41.71%) 188 (95.93%) 101 (25.12%)

No

The socio-demographic and health variables identified as holding significant associations with the binary
categorical variable of “COVID-19 VH / COVID-19 VA” were later used to develop a binary logistic regression
model, which allowed for the directionality of the association to be established. The results of this can be

viewed in section 4.5.2.

4.5 Association between Behavioural and Social Drivers of Vaccination Model and COVID-19

Vaccine Hesitancy

This section presents the results of the EFA and subsequent binary logistic regression models conducted to
address Objective 4. The EFA aimed to determine whether the 20 items of the BeSD model grouped into
latent constructs aligned with the BeSD models’ theoretical drivers or if alternative factor structures
emerged (to view the BeSD items see Table 4.8 or Appendix D). After the EFA, three binary logistic
regression models were constructed to assess the association between COVID-19 VH and latent constructs,
alongside socio-demographic and health variables. A supplementary item-level analysis of the BeSD

responses was also constructed to contextualise the EFA results further. The supplementary findings,
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detailed in Appendix D, provide insight into the individual item responses and their divergence between VH

and VA respondents.

4.5.1. Results of the Exploratory Factor Analysis

The EFA with varimax rotation resulted in the retention of four factors, collectively accounting for 63.13%
of the total variation in the dataset. The item loadings did not align discretely with the original BeSD
drivers. Instead, overlapping constructs emerged. Factor 1, comprising nine items related to trust,
willingness to recommend vaccination, and confidence in vaccine safety and efficacy, was labelled ‘COVID-
19 Vaccine Confidence.’ It contained items from three drivers. Factor 2 contained two items reflecting
concerns about infection and the risk of transmission and was labelled ‘COVID-19 Infection Concerns.” It
contained items from one driver. Factor 3 reflected the influence of family and friends on vaccination
behaviour and was labelled ‘Social Norms.” It contained items from one driver. Factor 4 included two items
reflecting exposure to negative vaccine information and was labelled ‘Negative Information about
Vaccines’. It contained items from one driver. The properties of the four factors are summarised in Table
4.7 while detailed item-level loadings are presented in Table 4.8. Items that cross-loaded onto multiple

factors were retained on the factor where they demonstrated the highest loading.

Table: 4.7 Constructs Identified Through Exploratory Factor Analysis

Factor Construct Name Itemsin  Eigenvalue Variance Reliability Factor Loading
Scale Explained (Cronbach’s a) Range
(%)
1 COVID-19 Vaccine Confidence 9 6.62 33.08% 0.9391 0.49-0.88
2 COVID-19 Infection Concerns 2 1.13 5.65% 0.6947 0.65-0.70
3 Social Norms 2 1.06 5.31% 0.5832 0.52-0.74
4 Negative Information About Vaccines 2 0.66 3.09% 0.5992 0.49-0.92
Table 4.8: Exploratory Factor Loadings
BeSD Driver Variable Factors Uniqueness
1 2 3 4
Thinking & Vaccine hesitancy continuum 0.9375
Feeling
Thinking & Concerned about infecting family/friends (concerns) 0.6554 0.5280
Feeling
Thinking & Trust COVID-19 vaccine (confidence) 0.8695 0.1602
Feeling
Thinking & Concerned about getting COVID-19 (concerns) 0.6967 0.4885
Feeling
Thinking & Importance of COVID-19 vaccine for your health 0.7385 0.4421 0.2245
Feeling (confidence)
Thinking & COVID-19 vaccine will protect others (confidence) 0.7507 0.3334 0.2752
Feeling
Thinking & COVID-19 vaccine safety (confidence) 0.8795 0.1549
Feeling
Thinking & Concerned about COVID-19 vaccine side effects 0.7454 0.3808
Feeling (confidence)
Thinking & Seen negative Information on any vaccines 0.4889 0.7538
Feeling
Thinking & Seen negative information on COVID-19 vaccines 0.9193 0.1209
Feeling
Motivation Intention for COVID-19 vaccine uptake (confidence) 0.7153 0.3097 0.3649
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Motivation Willingness to recommend COVID-19 vaccination to 0.7918 0.3179 0.2036
others (confidence)

Social Processes COVID-19 vaccination decision autonomy 0.9687

Social Processes Family Norms — will close family/friends want you to 0.7424 0.3971
get vaccinated

Social Processes Friend Norms — will friends be vaccinated 0.5187 0.7035

Social Processes Religious Norms — religious leaders want you to get 0.9282
vaccinated

Social Processes Trust in Healthcare Workers 0.7620 0.3864

Social Processes Trust in Government 0.4852 0.7296

Practical Issues COVID-19 vaccine is accessible (accessibility) 0.9080

Practical Issues Other adulthood vaccination (accessibility) 0.9096

Comparison of mean construct scores between COVID-19 VH and VA groups revealed significant
differences (p < 0.05) across all four constructs. These are summarised in Table 4.9. The largest differences
were observed in ‘COVID-19 Vaccine Confidence’ and ‘Social Norms’, where individuals reported lower
levels of confidence in vaccines and higher susceptibility to negative social influences compared to VA
respondents. Statistically significant but smaller differences were observed in ‘Negative Information about
Vaccines’ and ‘COVID-19 Infection Concerns’, suggesting that, while relevant, they may have a less

substantive impact on VH.

Table 4.9: Newly Identified Constructs of Vaccine Hesitancy

Construct Total COVID-19 Vaccine COVID-19 Vaccine P value
Hesitant Accepting

COVID-19 Vaccine Confidence (n=519) n=122 n =397 <0.001

Mean 20.19 30.57 17.00

Standard deviation 8.07 4.73 5.92

COVID-19 Infection Concerns (n=526) n =123 n =403 <0.001

Mean 4.51 5.61 4.17

Standard deviation 1.88 1.87 1.75

Social Norms (n=525) n=123 n =402 <0.001

Mean 3.22 4.07 2.96

Standard deviation 141 1.26 1.35

Negative Information about Vaccines (n=526) n=123 n =303 0.039

Mean 2.39 2.29 2.43

Standard deviation 0.67 0.52 0.71

4.5.2 Binary Logistic Regression Model Results
Following the EFA, three binary logistic regression models were developed to assess the relationship
between socio-demographic characteristics, latent constructs, and COVID-19 VH. The results are presented

below.

Model 1 — Socio-demographic and Health Characteristics

A binary logistic regression was conducted to assess the relationship between socio-demographic variables
and COVID-19 VH. Variables that had been significantly associated (P < 0.05) with the binary categorical
variable of COVID-19 VH / VA were included. These were age group, religion, term-time accommodation,
family home location (urban or rural), chronic illness, prior adulthood vaccination, and COVID-19 infection
status. Although ‘home province’ was significant in the bivariate analysis, it was excluded from the final

model due to small sample sizes across several provinces. Including this variable could have reduced the



stability and interpretability of the estimates. Instead, family home location and term-time accommodation
were prioritised as they more directly reflect the participants’ living environments and access to
vaccination services. Additionally, gender and having a family member or friend die from COVID-19 were
included as it was theoretically important and a potential confounder. A P-value of 0.00 was observed,

meaning the model was significant.

Table 4.10 presents the results of the logistic regression. Six characteristics were identified as significantly
associated with COVID-19 VH. Of these, two characteristics increased the risk of VH, and four
characteristics protected against it.

Risk Association with COVID-19 VH:

e Age: Older respondents in the 21 — 35 age group had higher odds of being VH (OR=1.7, P=0.025,
Cl=1.07 — 2.69) than those in the 18 — 20 age group.

e Adulthood vaccinations: Respondents who reported not having had any vaccinations as adults had
higher odds of VH (OR=1.83, P=0.015, CI=1.13 -2.98) than those vaccinated as adults.

Protective Association with SARS-CoV2 VH:

e Religion: Respondents who identified themselves as having no religion had lower odds of VH
(OR=0.32, P=0.035 CI=0.11 - 0.92) than religious students.

e Term-time accommodation: Respondents who resided in on-campus accommodation during term
time had significantly lower odds of being VH (OR=0.36, P=0.002 CI=0.19 — 0.698) than students who
lived off-campus during term time.

e Location of family home: Respondents whose family home was in an urban area had lower odds of
VH (OR=0.54, P=0.030, CI=0.31 — 0.94) than students whose family homes were in rural or peri-urban
areas.

e Covid-infection: Respondents who had never been infected with COVID-19 had lower odds of VH
(OR=0.59, P=0.027 CI=0.37 — 0.94) than those infected with COVID-19.

Table 4.10: Logistic Regression Model 1 - Socio-demographic and Health Characteristics of COVID-19 Vaccine
Hesitancy (n=481)

Variable of Interest Odds ratio P value 95 % Confidence Interval
Age

21— 35 years 1.698 0.025 1.07 - 2.69
Gender

Male 1.17 0.505 0.74-1.86
Religion

Christian 0.85 0.703 0.36-1.996
Hindu 0.61 0.531 0.13-2.87
Islam 0.31 0.100 0.08-1.25
Judaism 1* - -

No religion 0.31 0.035 0.11-0.92
Other religion 0.83 0.829 0.16-4.33
Term-time Accommodation

On-campus 0.36 0.002 0.19-0.698

Location of family home
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Rural 0.83 0.602 0.42-1.66

Urban 0.54 0.030 0.31-0.94
Chronic lliness

No chronicillness 1.27 0.538 0.595-2.70
Vaccination as an adult

No other vaccinations as an adult 1.83 0.015 1.13-2.98
Infected with Covid

Never infected 0.59 0.027 0.37-0.94
Family or Friend died from Covid

No deaths 1.22 0.417 0.76-1.95

* none of the respondents selecting Judaism were VH.

Model 2 — Variables of interest

A second binary logistic regression model was run with only the latent constructs identified through the
EFA. As seen in Table 4.11, three of the constructs had statistically significant negative associations with VH,
meaning they were protective against VH.

e COVID-19 Vaccine Confidence (OR=0.014, P=0.00 CI=0.003 — 0.057): Respondents who had
displayed more confidence in the COVID-19 vaccine had significantly lower odds of VH than those
who lacked confidence.

e COVID-19 Infection Concerns (OR=0.36, P=0.00 CI=0.21-0.61): Respondents who had displayed
greater concerns regarding contracting COVID-19 and/or infecting friends or family members with
COVID-19 had significantly lower odds of VH than those who were less concerned about
contracting COVID-19 or infecting others with the virus.

e Social Norms (OR=0.28, P=0.00, CI=0.15-0.51): Respondents who thought their friends and family
supported COVID-19 vaccination had significantly lower odds of VH.

The fourth construct, Negative Information about Vaccines, was not significantly associated with COVID-19

VH.
Table 4.11: Logistic Regression Model 2 — Factor Analysis Constructs (n=526)
Variable of Interest Odds ratio P value 95 % Confidence Interval
COVID-19 Vaccine Confidence 0.014 0.00 0.003 - 0.057
COVID-19 Infection Concerns (self and others) 0.36 0.00 0.21-0.61
Social Norms 0.28 0.00 0.15-0.51
Negative Information about Vaccines 1.42 0.23 0.797 - 2.53

Model 3 — Fully Controlled Model

A third fully adjusted logistic regression model was run, which contained significant sociodemographic
characteristics, significant health characteristics, and significant constructs. This contained 493
observations and was statistically significant (P=<0.001). Gender was included in the model because it was
theoretically important, as the literature reviewed had indicated gender differences in VH. The results,
shown in Table 4.12 (p.42), three constructs and two socio-demographic factors were protective against
VH, while one socio-demographic factor increased the risk of VH.

Protective association with COVID-19 VH:

e Construct: COVID-19 Vaccine Confidence (OR=0.01, P=<0.001 CI=0.003-0.06)
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e Construct: COVID-19 Infection Concerns (self and others) (OR=0.40, P=0.002 CI=0.22-0.72)
e Construct: Social Norms (OR=0.29, P=<0.001 CI0.15-0.56)
e Socio-demographic characteristic: Term-time Accommodation (OR=0.37, P=0.009 CI=0.17-0.78)
e Socio-demographic characteristic: No Religion (OR=0.25, P=0.034 Cl0.07-0.897)
Risk association with COVID-19 VH:
e Socio-demographic characteristic: Age Group (OR=2.09, P=0.012 CI1.17-3.72) — Respondents aged
21 - 35 years old had greater odds of being COVID-19 VH.

Table 4.12: Logistic Regression Model 3 — Fully Controlled Model of Constructs and Characteristics
Variable of Interest Odds ratio P value 95 % Confidence Interval
COVID-19 Vaccine Confidence

0.01 <0.001 0.003 - 0.06

COVID-19 Infection Concerns
(self and others) 0.40 0.002 0.22-0.72
Social Norms

0.29 <0.001 0.15-0.56
Age Group
21-35 years 2.09 0.012 1.17-3.72
Gender
Male 1.15 0.635 0.64-2.09
Term-time accommodation
On-campus 0.37 0.009 0.17-0.78
Family Home
Rural 0.71 0.404 0.31-1.595
Urban 0.84 0.620 0.41-1.69
Religion
No religion 0.25 0.034 0.07-0.897
Other Vaccination as Adult
No other vaccination as an adult 1.19 0.580 0.64-2.22
Infected with Covid
Never infected 0.70 0.255 0.37-1.27

Conclusion to the Logistic Regression Results

The results of the binary logistic regression models (Models 1-3) illustrate how socio-demographic factors
and latent constructs contribute to or mediate COVID-19 VH. Overall, the progression from Model 1 and
Model 2 to Model 3 revealed that while certain socio-demographic and latent constructs (retained their
significance and strength, other socio-demographic factors lost their association in the fully controlled

model.

'‘Age group' (21-35 years) consistently showed a risk association with COVID-19 VH, with an OR of 1.83
(p=0.015) in Model 1, increasing to 2.09 (p=0.012) in Model 3. 'Term-time accommodation' (‘on-campus')
remained protective with an OR changing slightly from 0.36 (p=0.002) in Model 1 to 0.37 (p=0.009) in
Model 3. 'Religion’ ('no religion') also showed a consistent protective effect, with its OR decreasing from
0.32 (p=0.035) in Model 1 to 0.25 (p=0.034) in Model 3, indicating a stronger independent association.
Conversely, 'Family home location', which was significant in Model 1 (OR=0.54, p=0.03), lost significance in
Model 3 (OR=0.71, p=0.404), suggesting its contribution was reduced after adjusting for additional

variables.
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The latent constructs identified in Model 2 demonstrated strong protective effects against COVID-19 VH.
'COVID-19 Vaccine Confidence' emerged as the most influential construct, with an OR of 0.014 (p=<0.001)
in Model 2, which persisted in the fully controlled model (Model 3; OR=0.01, p=<0.001). 'COVID-19
Infection Concerns' ('self and others') also retained its strength as a protective factor, showing significant
associations in both Model 2 (OR=0.36, p=<0.001) and Model 3 (OR=0.40, p=0.002), with minimal changes
in OR. Similarly, 'Social Norms' demonstrated consistent protective effects, with an OR of 0.28 (p=<0.001) in
Model 2 and 0.29 (p=<0.001) in Model 3, reflecting stability across models. Conversely, the construct
'Negative Information about Vaccines' was not significantly associated with COVID-19 VH in Model 2 and,

therefore, was not carried forward to Model 3.

4.6 Chapter Conclusion

This chapter presented the results of the analyses conducted to answer the four objectives of this study.
The results evidenced that 23.38% of respondents were COVID-19 VH, and that certain socio-demographic
and health characteristics are significantly associated with COVID-19 VH. Furthermore, the factor analysis
found that the items making up the BeSD drivers do not load as discrete constructs in this study population.
Finally, the binary logistic regression models offered insight into the relationship between socio-
demographic and health characteristics, as well as the constructs developed through the factor analysis, to

identify what factors and constructs are protective against COVID-19 VH and which increase its likelihood.
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CHAPTER 5: DISCUSSION

This chapter examines the study's findings in relation to its research objectives and existing literature. It
positions the prevalence of COVID-19 VH among undergraduate students at the University of the
Witwatersrand within the broader context of VH and the BeSD model. The findings provide a point-in-time
snapshot of VH and VA, capturing shifts in vaccination intention before and after vaccine availability. By
situating these results within national and global trends and drawing on supplementary findings (Appendix

E), the chapter highlights patterns distinct to this study population and reflective of broader societal trends.

The discussion is structured according to the study’s objectives. It first interprets the prevalence of COVID-
19 VH, comparing it to national and global trends. This is followed by an examination of the reasons given
for VH by COVID-19 VH respondents, drawing on both closed- and open-ended responses categorised
within the BeSD framework. The chapter then explores the socio-demographic and health-related factors
associated with VH, reflecting on the findings to highlight key patterns and divergences from existing
research. Finally, the discussion evaluates the operationalisation of the BeSD framework, examining how its
drivers function and relate in this study context and population. The chapter concludes with a reflection on

the research's limitations.

5.1 COVID-19 Vaccine Hesitancy Prevalence among WITS Undergraduate Students

5.1.1 Prevalence of COVID-19 VH and VA among WITS Undergraduate Students

At the time of the survey, 23.38% of respondents were classified as COVID-19 VH, while 76.62% were VA.
These findings represent a point-in-time snapshot of VH within the WITS undergraduate population during
the data collection (December 2021 — February 2022). Despite widespread vaccine availability, a notable
minority of respondents remained VH, mirroring broader trends of low vaccine uptake among young adults

in RSA (51,52).

Respondents were also asked to reflect on their intention to vaccinate before COVID-19 vaccine availability
for their demographic group. 61.98% of all respondents exhibited low, moderate, or no prior intention for
uptake. Compared to actual VA at the time of the survey (76.62%), this shows a positive shift towards VA
within the study population. Notably, 48.88% of VA respondents reported high intention pre-rollout, while
82.93% of VH respondents reported little to no intention. These figures suggest that increased vaccine
availability, peer uptake, and institutional messaging and mandates may have influenced a shift from higher
levels of VH to greater VA over time. However, the persistence of VH in nearly a quarter of respondents
underscores the complexity of vaccine attitudes and the limitations of availability alone in achieving

widespread VA.
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5.1.2 Comparison to National and Global COVID-19 Vaccine Hesitancy Prevalence Trends

The 23.38% VH prevalence observed aligns with RSA studies conducted between June 2020 and November
2021, where rates ranged from 18% to 48%. National surveys, including the UJ-HSRC COVID-19 Democracy
Survey and NIDS-CRAM Wave 4, reported similar declines in VH from early 2021 to mid-2021 as vaccines
became accessible (52,60,62—-65,79). The decline from 61.98% VH pre-vaccine rollout to 23.38% post-
rollout in this study aligns with these national trends, suggesting that initial reactive VH can shift along the

Vaccine Hesitancy Continuum towards VA supported by increased vaccine access (60,62,63,75).

Globally, COVID-19 VA rates range from 23.6% to 97% (76). The VA rates observed in this study (76.62%)
and by Modi et al. (83.3%) position the WITS University population within the higher end of global trends,
suggesting comparatively lower levels of VH in this population (165). Comparisons to other universities,
such as the University of KwaZulu-Natal (24.18% VH), the University of the Western Cape (16.1% VH) and
another RSA university (10.5% VH), suggest that tertiary settings may foster lower COVID-19 VH compared
to non-university populations (4,169,231). Muthoni et al. reported higher VH among young adults in
Soweto (79.2% VH) (3). The VaxScene study found 41% VH among 18—34-year-olds, with greater VH
observed among unemployed and low-income individuals (72). This disparity highlights the potential
influence of education, institutional messaging, and policies like WITS’s mandatory vaccination requirement
in shaping attitudes and behaviour (172,232). However, the continued presence of VH, even within the

university setting, reflects the broader challenge of addressing entrenched VH.

5.2 Reported Reasons for COVID-19 Vaccine Hesitancy among WITS Undergraduate
Students

5.2.1 Cognitive and Emotional Reasons (Thinking & Feeling)

The majority of VH respondents cited cognitive and emotional barriers as their primary reasons for COVID-
19 VH, aligning with the ‘Thinking & Feeling’ driver. 62.60% of respondents reported concerns about
vaccine side effects as their reason for VH. Doubts about the speed and rigour of COVID-19 vaccine testing
and development followed closely, with 52.85% of VH respondents expressing scepticism. Additionally,
35.77% lacked confidence in vaccine efficacy, while 32.52% believed vaccination was unnecessary for

healthy individuals.

These safety concerns mirror patterns observed nationally and globally (185). In RSA, multiple studies have
highlighted similar apprehensions, including fears surrounding the rapid development and approval of
COVID-19 vaccines (4,52,78,79,145,165,169,59,60,62—64,67,72,75). Globally, concerns about side effects
and vaccine approval processes have consistently ranked as the leading cause of COVID-19 VH among

young adults, as evidenced in studies from the UK, Sub-Saharan Africa, and university populations
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worldwide (177,185,233—-235). Supplementary findings reinforce this trend, with 43.90% of VH respondents
perceiving vaccines as unsafe compared to just 2.76% of VA respondents (see Appendix E). Similarly,
69.11% of VH respondents expressed concerns about serious side effects. Such concerns have been seen in
other vaccination campaigns, such as RSA’s HPV 2014 vaccination rollout (100,101,133,134). This suggests
that safety-related VH is not unique to COVID-19 but reflects recurring public apprehensions — reactive VH -

surrounding new vaccines (17).

Needle phobia and fears of short-term harm, while less prominent, also contributed to COVID-19 VH. A fear
of needles was reported by 11.38% of VH respondents and 4.88% cited a fear of pain associated with
vaccination. These concerns are consistent with research indicating that needle-related anxieties
disproportionately affect younger populations (70,180,236). Studies by Myburgh et al. and Gittings et al.
have highlighted how needle phobia negatively influences vaccination motivation among young adults in
RSA (59,195). Addressing these fears through desensitisation or alternative vaccine delivery methods has

been identified as an effective way to reduce these concerns (236).

Beliefs about personal health and natural immunity reflect the influence of low perceived personal disease
risk. 32.52% of VH respondents believed their health protected them from COVID-19, while 9.76% viewed
natural immunity as a sufficient substitute for vaccination (59). The misconception that healthy people do
not require vaccination has been noted in other studies, usually among men, younger adults, and cultures
with lower levels of collectivism (106,131,237). Such misperceptions reflect widespread misunderstandings
of vaccine function, evident even among health students, like those at the University of KwaZulu-Natal,
who were COVID-19 VA but showed limited understanding of how vaccines worked (174). Supplementary
data further highlight this dynamic, with 56.91% of VH respondents doubting vaccination would protect
others, compared to just 4.71% of VA respondents (see Appendix E). The belief in natural immunity as a
substitute for vaccination aligns with public discourses during the pandemic, which framed natural
infection as a viable alternative to vaccination (238-240). However, research consistently demonstrates
that herd immunity cannot be achieved through natural infection alone (241). Such findings demonstrate

the importance of health literacy regarding vaccination.

5.2.2 Social Processes Influencing VH (Social Processes)
Social factors and influences were also given as reasons for COVID-19 VH. These align with the "Social

Processes" driver, highlighting how individual beliefs and broader social environments shape COVID-19 VH.
Religious, cultural, and peer influences were evident in the responses. Supplementary results showed that
39.84% of VH respondents believed their religious leaders would not endorse vaccination, while only 5.21%
of VA respondents held the same belief (see Appendix E). Similarly, 21.14% of VH respondents felt their

close family and friends supported vaccination, contrasting sharply with the 69.40% of VA respondents.
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These disparities support research that has highlighted the role of social networks in either reinforcing or

undermining VA (21,71,104).

Social pressure and perceived coercion were also cited as reasons for COVID-19 VH. 7.32% of VH
respondents reported feeling pressured or coerced into vaccination. This reflects social reactance theory,
which posits that individuals resist perceived threats to personal autonomy (188-190). The introduction of
WITS University’s mandatory vaccination policy during the data collection period may have amplified these
perceptions (232). Similar patterns have been observed internationally, where mandates have sometimes

exacerbated VH rather than promoted uptake (148,173).

Conspiracy beliefs were also given as reasons for COVID-19 VH. 20.33% of VH respondents believed the
vaccine was part of a population control initiative, 19.51% viewed it as profit-driven, and 18.70% saw it as a
mechanism for controlling people. Supplementary results (see Appendix E) show 29.01% of VH respondents
believed the negative information they had seen about the vaccine. These views reflect the interplay of
social mistrust, misinformation, and VH, aligning with the ‘Thinking & Feeling’ and ‘Social Processes’ drivers
(6,21). Research in RSA and globally shows how social media amplifies conspiracy narratives, particularly
among younger populations (3,9,42,72,83,146,179,242). Larson et al. link conspiracy beliefs to distrust and
perceived threats to personal freedom and suggest that trust-building interventions, which listen to and
address concerns, can improve VA (21). Similarly, Giubilini argues that balancing public health priorities
with respect for autonomy fosters VA (243). Supplementary data (see Appendix E) illustrates the depth of
mistrust in this population, with 56.91% of VH respondents reporting no trust in the vaccines, compared to
4.71% of VA respondents. Similarly, 67.48% of VH respondents expressed distrust in the RSA government,
and 33% reported a lack of trust in healthcare workers. This reflects research that finds VH is shaped not

only by distrust of the vaccine itself but also by a broader distrust in authorities and institutions (21,104).

5.2.3 Practical Barriers to Vaccine Uptake (Practical Issues)

Practical barriers were less frequently cited as reasons for COVID-19 VH. Only 2.44% of VH respondents
associated their hesitancy with potential financial or time costs, while 3.25% expressed concerns about
repeated booster doses. Additionally, 9.01% of VH respondents reported difficulty accessing vaccination
sites, compared to just 2.48% of VA respondents. These findings echo RSA and global research that
identifies logistical challenges, transport barriers, and pandemic fatigue as impediments to vaccine uptake,
particularly in under-resourced or rural areas (51,72,207,208,80,81,117-120,149,195). Although a smaller
proportion of respondents cited these practical issues, their presence suggests that structural barriers can

reinforce VH or diminish motivation for uptake.
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Booster VH could reflect practical issues, such as the inconvenience and cost of repeated visits to
vaccination sites and broader pandemic fatigue, where individuals seek a return to normalcy and disengage
from extended health interventions. This aligns with the ‘Thinking & Feeling’ and ‘Practical Issues’ drivers,
showing how logistical challenges intertwine with emotional and cognitive drivers. While practical barriers
were not the primary reasons for VH in this study, they still interact with other drivers to shape hesitancy. A
similar pattern was observed in the UK, where reduced booster uptake among young adults has been

linked to low perceived vulnerability and disengagement from public health measures (244). Although
practical issues were less pronounced in this study, the findings suggest they may reinforce VH among

those with limited motivation for VA.

5.3 Socio-demographic and Health Factors Associated with COVID-19 Vaccine Hesitancy

among WITS Undergraduate Students.
5.3.1 Age

Age emerged as a significant factor influencing COVID-19 VH. Bivariate analysis revealed that 28.96% of
respondents aged 21-35 were VH, compared to 19.34% of those aged 18-20 (p = 0.010). Logistic regression
indicated that respondents aged 21-35 had 1.7 times greater odds of being VH than those aged 18-20
(Model 1: OR=1.7, p = 0.025, Cl = 1.07-2.69). This association strengthened in the fully controlled model
(Model 3), where the odds increased to 2.09 times (OR = 2.09, p = 0.012, Cl = 1.17-3.72). Despite this trend,
younger undergraduates (18-20 years) represented 47.97% of the total VH group, illustrating that while VH
was more prevalent among older students, younger respondents still comprised a substantial proportion of
VH respondents. These findings diverge from national and international research, where VH typically
declines with age (62-64,72,149,165). However, this study aligns with findings by Muthoni et al., where VH
was higher among young adults aged 25-35 in Soweto, relative to those aged 18-24 (3). Similarly, a study
in the United States found students aged 27 and older were more likely to be VH compared to younger
students (245). Interestingly, Modi et al.'s study of WITS staff and students found no association between
age and COVID-19 VH (165). This difference may reflect variations in population composition, affecting
autonomy, health decision-making, and social influences. Older undergraduates may make more
independent health decisions, while younger peers are more influenced by parental guidance or peer
norms. This divergence from Modi’s earlier study at WITS suggests that temporal factors may have

influenced the vaccine attitudes observed in this study.

5.3.2 Religion

In this study, religious affiliation was significantly associated with COVID-19 VH/VA (p = 0.004), with
Christian respondents comprising the majority of both groups. Logistic regression revealed that non-
religious affiliation was protective against VH (Model 1: OR = 0.32, p = 0.035, Cl = 0.11-0.92), a finding that
persisted in the fully controlled model (Model 3: OR = 0.25, p = 0.034, Cl = 0.07-0.90). However, no
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significant associations were found between specific religions and COVID-19 VH. This suggests that while
being non-religious reduced the odds of VH, holding religious beliefs did not directly influence the
likelihood of VH. Non-religious respondents may hold fewer vaccine-related concerns or be less influenced
by faith-based narratives, but this does not imply that religious individuals are inherently VH.
Supplementary results further illustrate this complexity. 30.89% of VH respondents believed their religious
leaders did not endorse vaccination, compared to 5.21% of VA respondents (See Appendix E). Conversely,
45.66% of VA respondents believed their religious leaders supported vaccination. These findings highlight

how religious influences intersect with social processes to shape vaccine attitudes.

Several studies link religiosity to VH (4,74,76,158,159). The NIDS-CRAM Wave 4 study found higher COVID-
19 VH among non-religious individuals, Hindus, and African spiritualists compared to the Christian majority
(52,60). However, other research shows that individuals who perceive vaccines as compatible with their
faith are more likely to be VA (160,231,246). This dual influence underscores how religious beliefs can
heighten or mitigate VH, depending on the alignment of vaccination with personal and communal faith
narratives. The protective association observed among non-religious respondents in this study highlights
how differing worldviews may shape VH and VA. The absence of significant associations between specific
religious affiliations and VH in this study may reflect the university context, where students, regardless of
religious background, engage with diverse perspectives that could moderate extreme views on vaccination.
Nevertheless, the consistent protective effect observed among non-religious respondents across Model 1

and Model 3 suggests secular perspectives can contribute to VA and lower VH.

5.3.3 Location

Geographic location and residential setting were significantly associated with COVID-19 VH in this study.
The bivariate analysis identified associations between VH/VA and family home location (urban, rural, peri-
urban) (p = 0.003), term-time accommodation (on-campus, off-campus) (p = 0.024), and home province (p
= 0.005). Logistic regression revealed that urban family homes (Model 1: OR = 0.54, p = 0.030, Cl = 0.31-
0.94) and on-campus residence (Model 1: OR = 0.36, p = 0.002, Cl = 0.19-0.70) were protective against VH.
In the fully controlled model, only on-campus accommodation remained significant (OR = 0.37, p = 0.009, Cl
= 0.17-0.78). Although home province was significantly associated with VH, it was excluded from the
logistic regression due to small sample sizes across some provinces. Family home location and term-time
accommodation were prioritised as they reflected respondents’ living environments and access to
vaccination services. The persistent protective effect of on-campus accommodation may be mediated by
context-specific social influences and institutional policies, such as greater access to vaccination services,
exposure to peer norms, and WITS University’s mandatory vaccination policy (4,232). For instance, 74.94%
of VA respondents believed their friends would vaccinate, likely reflecting the peer-driven vaccination

norms on campus and reinforcing the role of immediate social networks in shaping vaccine attitudes.
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Broader literature offers mixed findings regarding location and VH. Research in China identified higher VH
rates in urban areas, while studies in the United States consistently reported greater hesitancy in rural
populations (153,247,248). In RSA, Cooper’s 2021 summary of COVID-19 VH research found greater VA
among urban dwellers, while the mid-2021 UJ-HSRC Democracy Survey reported higher VH in urban areas
(62,194). Rurality is frequently associated with lower vaccine uptake due to logistical barriers and limited
healthcare access (149,249). However, findings from this study revealed no significant association between
peri-urban or rural family homes and VH in Model 3. Similarly, residing in off-campus accommodation did
not significantly alter the odds of VH. These results suggest that while geographic location may influence
VH, the relationship between location and vaccine attitudes is more complex than a binary urban-rural
distinction. This underscores the need to examine how broader social and structural factors intersect with

residential contexts to shape VH.

5.3.4 Health-Related Factors

Health-related factors demonstrated significant associations with VH. Bivariate analysis revealed
relationships between VH/VA and prior adult vaccination (p = 0.001), chronic illness (p = 0.044), and prior
COVID-19 infection (p = 0.047). Logistic regression confirmed the protective effect of prior adult vaccination
(Model 1: OR =1.83, p = 0.015, Cl = 1.13-2.98), while prior infection increased the odds of VH (Model 1: OR
=0.59, p =0.027, Cl = 0.37-0.94). Neither retained significance in the fully controlled model. Chronic illness

was not significantly associated with VH in the logistic regression.

The lack of a significant association between chronic illness and VH contrasts with existing literature, which
links heightened vulnerability from chronic conditions to increased VA (73,79). This divergence may stem
from the younger, healthier student demographic, where lower chronic illness prevalence may reduce the
perceived risk of severe disease and its influence on vaccine decisions. The protective role of prior
vaccination aligns with broader research, which indicates greater VA among individuals with established
vaccination histories (70,72,74). This may reflect greater trust in healthcare systems, familiarity with
vaccination processes, and lower susceptibility to misinformation— all established factors that contribute
to VA. These findings reinforce the importance of vaccination health literacy. As prior engagement with
vaccination is a predictor of VA, this suggests the potential for targeted outreach to individuals with limited

vaccination histories to mitigate VH in future adult vaccination campaigns.

Prior COVID-19 infection possibly reflects a perception of natural immunity as sufficient protection against
COVID-19, reducing motivation for vaccination (71,72,238-240). Supplementary supports this: 56.91% of
VH respondents believed vaccination would not protect others, compared to just 4.71% of VA respondents

(see Appendix E). This gap suggests limited awareness of or belief in the collective benefits of vaccination,
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highlighting the influence of personal health experiences on vaccine decision-making. Additionally, research
shows experiences of mild illness may reduce COVID-19 risk perceptions, further diminishing the
motivation for vaccination (74,81). These findings highlight the importance of addressing misconceptions
around natural immunity and reinforcing the protective benefits of vaccination, even for those with

previous COVID-19 exposure or good health.

5.3.5 University Policies and COVID-19 Vaccination Beliefs

Beliefs surrounding university vaccination policies and lecture attendance were significantly associated with
COVID-19 VH/VA. The bivariate analysis found associations between the binary catergorical variable of
COVID-19 VH/VA and opposition to mandatory vaccination for staff and students (p < 0.001), permitting
unvaccinated individuals to attend lectures (p < 0.001), and feeling safe attending lectures with
unvaccinated peers (p < 0.001). Among VH respondents, 95.93% opposed mandatory vaccination,
compared to 25.12% of VA respondents. Additionally, 92.62% of VH respondents supported allowing
unvaccinated individuals to attend lectures, and 92.68% reported feeling safe attending in-person classes
alongside unvaccinated peers. In contrast, 40.30% of VA respondents supported unvaccinated attendance,
while only 33.08% felt safe in these environments. The relationship between these factors and COVID-19
VH was not explored in the binary logistic regression as they were context-specific and not part of the

BeSD.

These findings suggest that VH respondents prioritise personal autonomy and perceive a lower infection
risk, contributing to greater acceptance of unvaccinated peers in shared spaces. Opposition to mandates
and policies among VH respondents likely reflects scepticism toward the vaccine, reinforcing perceptions
that its risks outweigh its benefits. This aligns with Eyal et al., who found that many unvaccinated South
Africans opposed mandates due to concerns about personal freedom (173). Similarly, Watermeyer et al.
found mandates can deepen mistrust in government institutions, particularly among young adults (83).
Internationally, Lin et al. observed that mandates often exacerbate resistance rather than encourage
uptake, a pattern reflected in this study, where 7.32% of VH respondents cited coercion or social pressure
as contributing to their VH (148). These findings evidence the complex relationship between institutional
policies, autonomy, and VH. While mandates and policies can drive compliance, they may simultaneously
provoke VH through social reactance especially in populations already distrusting of vaccination efforts,

authorities, or vaccines themselves.

5.4 Operationalising and Testing the BeSD of COVID-19 Vaccination
This section addresses Objective 4, which examines whether the BeSD framework's proposed drivers—
‘Thinking & Feeling,” ‘Social Processes,” ‘Motivation,” and ‘Practical Issues’—function as discrete constructs

predictive of SARS-CoV-2 VH among WITS University undergraduate students. Specifically, the results of
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operationalising the BeSD drivers using EFA and binary logistic regression models to evaluate their
predictive validity are discussed. The findings reveal that these drivers do not operate as discrete
sequential constructs but converge into four latent constructs. These constructs demonstrate a dynamic
interplay of cognitive, emotional, motivational, and social factors influencing vaccine-related behaviours
and challenge the theoretical compartmentalisation of the BeSD model. They also emphasise the role of
‘Thinking & Feeling’ as a foundational driver in vaccination behaviour. These findings suggest there may be
an underlying structure at play within the BeSD which mediates the operation of the BeSD drivers, their

relationships, and their influence on VH in the study population.

5.4.1 Disrupting the BeSD of COVID-19 Vaccination Drivers — Evidence from Latent Factors

This section explores the four latent constructs that emerged through the EFA: ‘COVID-19 Vaccine
Confidence,” ‘COVID-19 Infection Concerns,” ‘Social Norms,” and ‘Negative Information about Vaccines.’
These constructs cut across or divided the BeSD drivers, revealing a more dynamic interplay of cognitive,
emotional, motivational, and social processes than the framework’s current structure suggests. The
findings indicate that the BeSD drivers do not operate as discrete constructs but instead converge into
these latent constructs, challenging the theoretical compartmentalisation of the model. While this
disruption does not undermine the utility of the BeSD framework, it highlights the complexities of vaccine
decision-making in specific contexts and raises questions about how the framework could be applied or

refined.

COVID-19 Vaccine Confidence

‘COVID-19 Vaccine Confidence’ had the strongest protective effect against COVID-19 VH compared to other
constructs and socio-demographic factors (Model 2: OR=0.014, P=0.00, CI=0.003—-0.057; Model 3: OR=0.01,
P<0.001, CI=0.003-0.06). This construct integrated elements from multiple BeSD drivers—‘Thinking &
Feeling,” ‘Social Processes,” and ‘Motivation’—demonstrating how vaccine confidence is shaped by both
internal evaluations (perceived safety and efficacy) and external reinforcements (trust in healthcare
systems and authorities). Key components of this construct, such as belief in vaccine efficacy and safety,
trust in healthcare professionals and government, and personal intention for uptake, illustrate how these
factors interact to drive vaccination motivation. The inclusion of ‘willingness to recommend the vaccine to
others’ within this construct extends individual confidence in the vaccine beyond the self. It reflects that VA
individuals hold confidence in the vaccine’s societal value and safety—specifically, that the vaccine reduces

harm rather than causes it.

These findings of this study align with previous research linking vaccine confidence to cognitive and
emotional evaluations of safety and efficacy, strengthened by trust in institutions and healthcare systems

(21,22).In this context, confidence refers to an individual’s assessment of vaccine benefits based on its
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perceived safety, efficacy, and reliability. Trust, as part of confidence, requires reliance on the intentions
and integrity of external actors—such as healthcare providers, institutions, or governments—when making
vaccine-related decisions. Trust, therefore, involves a degree of vulnerability and risk-taking, as faith is
placed in the recommendations of individuals, systems, or institutions external to the self. Research shows
that trust plays a critical role in public health efforts to promote vaccine uptake (21). This also mirrors the
‘Confidence’ construct in the 3C and 5C Models, where these factors are foundational to VA (106).
Furthermore, this aligns with Larson’s "trust chain", which proposes that individual trust in vaccines is

shaped by trust in healthcare systems, institutions, and broader socio-political environments (21,198).

The blending of three BeSD drivers within this construct challenges the assumption that these drivers
function as distinct but interrelated entities. Instead, the findings suggest that ‘Vaccine Confidence’ may act
as an integrative mechanism, incorporating elements from the ‘Thinking & Feeling,’ ‘Social Processes,’ and
‘Motivation’ drivers of the BeSD. Functionally, within this construct, cognitive certainty, social assurance,
and trust in vaccines and the institutions delivering them appear to work together to reduce VH, thereby
strengthening motivation for vaccine uptake. This highlights the interdependence of cognitive, emotional,
and social factors in shaping vaccine-related behaviours, further emphasising the complexity and

importance of 'Vaccine Confidence' as a determinant of VA.

COVID-19 Infection Concerns

The ‘COVID-19 Infection Concerns’ construct captures cognitive and emotional responses to perceived risks
of infection and transmission. Comprised of two items from the ‘Thinking & Feeling’ driver, its emergence
potentially reflects the heightened salience of risk perceptions during the pandemic, where concerns about
personal vulnerability and the potential to harm others were central themes in public discourse. This
construct’s protective association with COVID-19 VH underscores the importance of perceived risk—both
to oneself and to others—in reducing VH (Model 2: OR=0.36, P=0.00, CI=0.21-0.61; Model 3: OR=0.40,
P=0.002, CI=0.22-0.72).

Beyond individual concerns about personal health, this construct also reflects an awareness of broader
social consequences. The blending of personal risk perception with altruistic considerations—such as the
potential to reduce the spread of COVID-19—suggests that risk perceptions are not evaluated in isolation
but are contextualised within a broader social framework. This finding aligns with constructs from the 5C
Model, particularly ‘Calculation’, which describes how individuals weigh vaccine risks and benefits, and
‘Collective Responsibility,” which captures the sense of social obligation to vaccinate to protect others
(106). However, the influence of these concerns on VH likely depends on confidence in the vaccine’s ability

to mitigate perceived risks. This suggests an interaction between ‘COVID-19 Infection Concerns’ and
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‘COVID-19 Vaccine Confidence’, where trust in the vaccine safety and efficacy — reflected as low vaccine risk

perceptions - may strengthen the role of disease risk perceptions in motivating uptake.

The emergence of this construct suggests that risk perception is an essential element of the ‘Thinking &
Feeling’ driver and that it may play an important role in vaccine decision-making, particularly during times
of heightened uncertainty and public health urgency. By recognising the interplay of personal and social
dimensions of perceived risk, as well the role of vaccine confidence in reinforcing these perceptions, this
construct reinforces the significance of ‘Thinking & Feeling’ in vaccine decision-making. While disease risk
perceptions and concern for others act together within the ‘Infection Concerns’ construct to protect against

VH, their influence may be amplified when supported by high levels of ‘Vaccine Confidence’.

Social Norms

The ‘Social Norms’ construct highlights the influence of peer and familial attitudes on vaccination decisions,
capturing the relational social dynamics that shape vaccination behaviour. Emerging from two of the ‘Social
Processes’ driver items, this construct was consistently protective against SARS-CoV2 VH (Model 2:
OR=0.28, P=0.00, CI=0.15-0.51; Model 3: OR=0.29, P<0.001, CI=0.15-0.56). It evidences the role of
immediate social networks in influencing vaccination behaviours, likely due to conformity, social
expectations, and shared values. ‘Social Norms’ emphasises the role of external relational dynamics on
vaccination behaviour. As it is the only construct comprised of only 'Social Process' items, this suggests
'Social Norms' may be a key 'Social Process' influence on vaccination behaviour and attitudes in this study

population.

Research indicates that peer opinions and norms strongly influence younger adults (8,59). The university
setting in this study potentially amplified the protective role of ‘Social Norms’, with visible institutional and
peer support for vaccination likely reinforcing pro-vaccine attitudes. This finding contrasts with Potgieter’s
research, where social norms were found to reinforce VH among students (169). However, the lack of a
specific measure for perceived institutional norms limits insights into how broader structural factors, such
as institutional norms, trust, and confidence, shaped vaccine behaviours in this study population. This

highlights a potential area for future research.

The protective nature of this construct suggests that familial and peer networks that are pro-vaccination
are protective against VH. This finding aligns with broader research, including the VaxScene study, which
found that visible pro-vaccination community norms strongly influence individual vaccination decisions and
trust in public health guidance (72). WHO guidance also underscores the importance of leveraging

community norms and messaging to promote VA (52,204).
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Finally, while the ‘Social Norms’ construct does not explicitly capture social trust, broader research suggests
that trust in peers, family, and community may shape how norms influence individual vaccination
behaviour (21,71,83). While conformity can operate independently of trust to shape vaccination attitudes
and behaviours, shared expectations within trusted networks could potentially enhance the impact of pro-
vaccine norms. Future research could explore whether and how social trust interacts with conformity and

social desirability to shape vaccine behaviours among young adults.

Negative Information About Vaccines

‘Negative Information about Vaccines,” captures exposure to misinformation and negative information
about COVID-19 vaccination. Research shows that misinformation is a critical challenge in addressing VH
(3,20,71,141,179,250). However, although over 80% of respondents reported exposure to such information
and 26.85% of those exposed to negative information about the COVID-19 vaccine stated they believed
what they had seen, the construct was not significantly associated with COVID-19 VH (Model 2: OR=1.42,
P=0.23, CI=0.797-2.53) and was excluded from Model 3. This lack of significance suggests that factors
typically associated with susceptibility to misinformation —such as low baseline confidence in vaccines,
distrust in institutions or authorities, or low pro-vaccine social norms—were not strongly present in this
population (3,102,179). This interpretation aligns with broader research indicating that misinformation

tends to influence individuals with these vulnerabilities.

This finding may also reflect the mitigating influence of the university context. Research has linked higher
educational attainment with reduced COVID-19 VH, potentially due to greater health literacy, critical
thinking skills, and trust in scientific and institutional guidance (24,43,45,103,146,147). These findings
suggest that misinformation alone does not necessarily drive VH but interacts with individual cognitive and
emotional appraisals, social dynamics, and contextual factors. Addressing the effects of misinformation
may require a broader focus on enhancing critical thinking, health literacy, social trust, and pro-vaccination
reinforcement, particularly in populations with lower education levels or heightened distrust (20,21).
Future refinements of the BeSD could consider how misinformation interacts with internal appraisals
(‘Thinking & Feeling’) and contextual factors like education level or trust in institutions to influence VA or

VH.

5.4.2 Implications for the BeSD of Vaccination
The findings from this study challenge the BeSD framework’s conceptualisation of its drivers as discrete

constructs, suggesting instead a dynamic and context-dependent interplay. The latent constructs—‘COVID-
19 Vaccine Confidence,” ‘COVID-19 Infection Concerns,” ‘Social Norms,” and ‘Negative Information about
Vaccines’—highlight overlapping influences across cognitive, emotional, motivational, and social domains.

These results raise important questions about the flexibility of the BeSD framework and its ability to
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capture the complex dynamics of vaccine decision-making across diverse contexts. This section explores the
centrality of ‘Thinking & Feeling,’ the role of contextual and demographic factors, and potential

refinements to the BeSD model.

Interplay Between the BeSD Drivers and the Latent Constructs

The findings reveal that the BeSD drivers—‘Thinking & Feeling,” ‘Social Processes,” ‘Motivation,” and
‘Practical Issues’—do not operate as discrete constructs but interact dynamically within and across the
latent constructs. These findings align with the WHO’s emphasis on the flexibility and adaptability of the
BeSD framework but also raise questions about whether its conceptual structure adequately accounts for
these dynamic interactions. The results suggest the presence of an underlying structure, not explicitly

detailed in the BeSD framework, that influences vaccination behaviour in the study population.

The dominance of ‘Thinking & Feeling’ across three of the four latent constructs (‘COVID-19 Vaccine
Confidence,” ‘COVID-19 Infection Concerns,” and ‘Negative Information about Vaccines’) suggests its
foundational role in shaping vaccine-related behaviours within the study population. This prominence
highlights the importance of cognitive and emotional appraisals in influencing individual evaluations of
vaccines and broader perceptions of risk, aligning with the 3C and 5C models, which similarly emphasise

these appraisals as the key psychological antecedents of vaccination uptake (3,103).

However, the inclusion of ‘Negative Information about Vaccination’ items within this driver raises questions
about their conceptual alignment. These items measure exposure to misinformation rather than internal
cognitive or emotional responses. Reframing these items to focus on how individuals process or interpret
negative information—or repositioning them under ‘Practical Issues’ to reflect barriers related to
information dissemination—could potentially improve the framework’s conceptual clarity. The prominence
of ‘Thinking & Feeling’ in this study may also reflect the study population’s higher education and potentially
heightened health literacy, critical thinking skills, and trust in science. Future research could examine
whether this driver’s prominence extends to other contexts or is moderated by factors such as education,
access to information, and socio-political dynamics. If ‘Thinking & Feeling’ remains dominant in other
settings, it may warrant reconsidering its weight relative to other drivers, particularly ‘Social Processes,’
within the BeSD model.

The integration of 'Motivation' items alongside 'Thinking & Feeling' and 'Social Processes' items within the
‘COVID-19 Vaccine Confidence’ construct offers two potential interpretations. First, it may support the
BeSD framework’s conceptualisation of 'Motivation' as an outcome of the interplay between 'Thinking &
Feeling' and 'Social Processes.' Alternatively, the findings may suggest that 'Motivation' is not merely an
outcome but is embedded within a broader domain of confidence, forming an integrated construct that

drives vaccine-related behaviours through converging cognitive, emotional, and social influences.
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Social Process items appeared in two of the latent constructs — ‘COVID-19 Vaccine Confidence’ and ‘Social
Norms’. The limited representation of ‘Social Processes’ items across the latent constructs suggests that its
influence may vary across contexts and populations. In this study, peer and familial norms emerged as the
only standalone ‘Social Norms’ construct, indicating that relational dynamics can exert an independent
influence on COVID-19 VH. This suggests direct interpersonal relationships were a primary social influence
on vaccine decision-making in this study. Trust-related ‘Social Processes’ items — trust in the government
and healthcare providers - were embedded within ‘COVID-19 Vaccine Confidence,’” interacting with
‘Thinking & Feeling’ and ‘Motivation’ to reflect their integration into broader cognitive and motivational
dynamics. The division of ‘Social Process’ items across the two constructs suggests two possible
interpretations regarding the role of ‘Social Processes’ in the BeSD framework. First, the conceptual
placement of trust-related items within the BeSD framework warrants reconsideration, as these items may
align more closely with ‘Thinking & Feeling’ rather than ‘Social Processes.” Alternatively, these findings
could suggest that ‘Social Processes’ is a multifaceted driver whose role may shift between acting as an
independent influence, as seen with ‘Social Norms,” and as a complementary factor, as evidenced by its
integration into ‘COVID-19 Vaccine Confidence.” This variability underscores the importance of considering

contextual and relational factors when applying the BeSD framework.

Three BeSD trust items, drawn from the ‘Thinking & Feeling’ and ‘Social Processes’ drivers, are found in
‘COVID-19 Vaccine Confidence.’ This construct contains items from ‘Thinking & Feeling’, ‘Social Processes’,
and ‘Motivation’ suggesting trust may play a role in the interaction of these drivers in supporting vaccine
confidence. This aligns with Larsen’s emphasis on trust as fundamental to VA (21,198). While this may be a
theoretical overreach, considering the other constructs alongside Larson’s ‘trust chain’ raises questions
about whether trust influences vaccine decision-making beyond the dimensions captured in this study or in

the BeSD model itself.

Within the BeSD model, the 'Practical Issues' driver follows the '"Motivation' driver, representing the final
step in determining whether vaccination intention translates into vaccine uptake (6). The absence of
'Practical Issues' items in the latent constructs indicates that this driver was not a significant influence on
vaccination behaviour within the study population. This likely reflects the high accessibility of vaccines in
the urban university setting of WITS University, where logistical barriers were minimal and pro-vaccination
policies were strongly reinforced. These factors may have reduced the relevance of this driver in influencing
COVID-19 vaccination behaviours and attitudes. These findings suggest that the salience of 'Practical Issues'
is context-dependent, potentially becoming more pronounced in settings where vaccine availability and

access are limited, or logistical challenges hinder uptake.
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5.5 Limitations of this Research

This study has several limitations. Recruitment relied on the university email Listserv, which may have
excluded students who were less engaged with their email accounts. Although data collection extended
into the first two months of the year with reminders sent, the inherent nature of online surveys, which
often yield lower response rates, may have affected the sample's representativeness. As a cross-sectional
study, the research provides a snapshot of COVID-19 VH at a single point-in-time, limiting the ability to
assess changes over time. The use of self-administered questionnaires introduces the potential for
response bias, including social desirability bias, where participants may have overstated VA or understated
VH. While the findings offer insights into COVID-19 VH in young adults within an urban tertiary education
setting, they may not be generalisable to individuals outside these parameters. The study focused primarily
on individual and social factors associated with COVID-19 VH; limited attention was given to broader

structural or policy-level influences.

5.6 Chapter Conclusion

This chapter examined the study’s findings in relation to the research objectives, contextualised within
existing literature and the BeSD framework. The findings reveal a decline in COVID-19 VH among WITS
undergraduate students following vaccine availability, aligning with national and global trends. However,
the persistence of VH in a notable minority highlights the complexity of achieving comprehensive VA. While
access plays a role in increasing uptake, the continued presence of VH suggests the need for targeted
interventions addressing specific concerns. Research suggests that leveraging peer networks and trusted

messengers may be particularly effective in mitigating VH among young adults (71).

The analysis of reasons given by COVID-19 VH respondents demonstrated that safety concerns and risk
perceptions were the most influential factors, suggesting that for many, hesitancy was driven more by fears
about vaccine risks than by conspiracy theories or belief systems. Additionally, misunderstandings about
immune system functioning and health contributed to lower perceived disease risk, reinforcing VH. Socio-
demographic and health-related factors also played a role, with variations observed based on age, religious
belief, geographic location, and prior vaccination history. These findings reinforce that VH is not a uniform
phenomenon but one shaped by individual characteristics and broader contextual influences. Given the
interplay of cognitive, social, and logistical factors in shaping COVID-19 VH, multifaceted interventions are
needed—not only to address psychological, social, demographic, and structural influences but also to

improve health literacy and counter knowledge barriers.

The study’s operationalisation of the BeSD framework challenged the compartmentalisation of its drivers,
demonstrating that they do not function as discrete sequential constructs but interact in ways not explicitly

outlined in the model. The emergence of latent constructs— ‘COVID-19 Vaccine Confidence,” ‘COVID-19
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Infection Concerns,” ‘Social Norms,” and ‘Negative Information about Vaccines’—suggests an underlying
structure that mediates their influence on VH and VA. ‘Thinking & Feeling’ emerged as a central driver,
demonstrating the significant role of cognitive and emotional appraisals in shaping vaccine-related
decisions. The varied influence of other drivers, such as the apparent context-dependent role of ‘Social
Processes’ and the limited relevance of ‘Practical Issues’ in this study population, reflects the importance of
socio-demographic and contextual factors in shaping the operationalisation of the BeSD framework. These
insights suggest it is important to recognise the interplay between drivers and their sensitivity to contextual

influences when applying the BeSD framework.

While these findings provide valuable insights into COVID-19 VH in this context, the limitations of the study
should be considered when interpreting them. Nevertheless, the study enhances understanding of the
complex cognitive, social, and structural influences on vaccine decision-making among young adults in a

tertiary education setting.
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CHAPTER 6: CONCLUSION

This chapter summarises the key findings of the study, emphasising their implications for addressing
COVID-19 VH and informing future vaccination campaigns targeting young adults, particularly those in
tertiary education settings. By synthesising the results, this chapter highlights how the knowledge
generated by the study can contribute to understanding COVID-19 VH within this demographic and
potentially inform broader efforts to address VH among young adults and undergraduate students. The
chapter also considers opportunities for further research, reflecting on the gaps and questions raised by

this study and suggesting areas for future exploration.

6.1 Summary of Findings
The study explored the prevalence and factors associated with COVID-19 VH among WITS undergraduate

students. Through its four objectives, the research sought to identify the proportion of students who were
COVID-19 VH, establish the reported reasons for COVID-19 VH, analyse the socio-demographic and health-
related factors associated with COVID-19 VH, and evaluate the applicability and operationalisation of the
BeSD in the study population. The results indicated that 23.38% of respondents were COVID-19 VH while
76.62% were COVID-19 VA at the time of data collection — December 2021 — February 2022. Key findings
revealed significant associations between COVID-19 VH and factors such as age, religious affiliation, family
home and term-time residence, prior vaccination history, and opposition to university COVID-19 policies.
Being an older undergraduate student (aged 21-35) and prior infection with COVID-19 were predictive of
VH. Conversely, non-religious affiliation, on-campus residence term-time residence, urban family residence,
prior adulthood vaccination history, and having a chronic illness were protective against VH. These findings
highlight the nuanced ways in which demographic and contextual factors influence vaccine decision-making

among the study population.

The study also found that the BeSD framework's drivers did not operate as discrete sequential constructs in
the study population. Instead, EFA revealed four latent constructs that captured the underlying dynamics of
vaccine-related behaviours among WITS undergraduates. These were ‘COVID-19 Vaccine Confidence,’
‘COVID-19 Infection Concerns,’ ‘Social Norms,” and ‘Negative Information about Vaccines.’ These constructs
revealed the interdependence of cognitive, emotional, motivational, and social factors in vaccine decision
making. Their configuration suggests an underlying dynamic or structure to the BeSD that is not explicitly
evident in its model. ‘Thinking & Feeling’ emerged as a central influence across three of the four constructs.
The latent construct ‘COVID-19 Vaccine Confidence’ integrated elements from ‘Thinking & Feeling’, ‘Social
Processes’, and ‘Motivation’. It captured how cognitive and emotional appraisals of the vaccine interact
with trust in healthcare professionals and institutions, influencing vaccination motivation. The presence of
‘Social Norms’ as a distinct construct underscores the role of peer and familial influences in shaping vaccine

attitudes.



In this study population, contextual factors—such as high vaccine accessibility and institutional pro-
vaccination norms—likely reduced the relevance of ‘Practical Issues’ in vaccine decision-making. The lack of
influence of ‘Negative Information About Vaccines’ indicates that while misinformation and disinformation
were present, they did not significantly shape vaccine behaviours in this population. This suggests that
contextual factors—such as high vaccine literacy, institutional policies, and strong ‘Social Norms’—may
have mitigated their impact. These findings emphasize the cognitive, emotional, and social dimensions of

vaccination decision-making among young adults, particularly within a tertiary institution setting.

6.2 Contributions

This study contributes to the understanding of COVID-19 VH by offering a detailed examination of its
prevalence, drivers, and socio-demographic influences among young adult undergraduate students in a
tertiary education setting. In addition to identifying specific factors predictive of or protective against
COVID-19 VH, the study highlights how certain individual, social, and contextual factors intersect to shape
vaccine decision-making within this demographic. These insights may assist in advancing the understanding

of VH among young adults and tailoring vaccine uptake strategies in similar settings or populations.

This study also offers insights into the operationalisation of the ‘BeSD framework’ within a specific
population, contributing to its ongoing evaluation and refinement. The finding that ‘BeSD’ drivers did not
operate as discrete constructs but instead revealed an underlying structure, as indicated by the emergence
of latent constructs, underscores the adaptability of the framework to different contexts. By identifying
these latent constructs, the study illustrates how inferential statistical analysis of the ‘BeSD framework’ can
uncover the unique dynamics of vaccine behaviours within specific populations. This suggests that vaccine-
related behaviours may be shaped by an underlying structure within the BeSD rather than the isolated
influence of each ‘BeSD’ driver. This highlights the need for further research to explore the BeSD’s

theoretical structure and application across diverse settings.

Furthermore, this research adds to the relatively limited body of literature on vaccine attitudes and
hesitancy among young adults, particularly undergraduate university students, a demographic under-
researched in RSA before the COVID-19 pandemic. By identifying the protective role of on-campus
residence and highlighting the influence of institutional policies, the study’s findings suggest tertiary
environments could be strategic focal points for vaccination campaigns targeting young adults. These
insights provide a basis for informing strategies not only for COVID-19 vaccination efforts, should they
reoccur, but also for broader public health initiatives aimed at improving vaccine uptake or addressing

other health initiatives or behaviours within this demographic.
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The study provides practical insights that may be beneficial for designing effective vaccination campaigns,
particularly those targeting young adults in tertiary education settings. The findings emphasise the
importance of supporting ‘vaccine confidence’ by addressing cognitive and emotional concerns about
vaccine safety, efficacy, and perceived risk. The protective role of ‘Social Norms’ highlights the value of
leveraging social norms and peer networks to promote VA, particularly among university undergraduates.
Furthermore, the study’s observation that misinformation exposure was not a significant driver of COVID-
19 VH in this population suggests that the impact of misinformation may vary by demographic and
contextual factors. This underlines the necessity of tailoring interventions to address the specific needs and

characteristics of different groups rather than assuming what factors drive VH.

Additionally, this study contributes to understanding how the relevance of ‘Practical Issues’ varies across
different settings. Within this study population, ‘Practical Issues’ did not significantly influence vaccination
behaviour, suggesting that the high vaccine accessibility and pro-vaccination institutional norms associated
with an urban tertiary setting may have minimised their influence. This highlights the importance of
context in determining the role of ‘Practical Issues’ in vaccine decision-making. While logistical barriers can
hinder uptake in some populations, in contexts where vaccines are readily accessible and institutional
policies strongly promote vaccination, other factors—such as ‘COVID-19 Vaccine Confidence’ and ‘Social
Norms’—may play a more dominant role. By demonstrating that ‘Practical Issues’ were not a major driver
of VH in this study population, this research adds to the evidence base on how contextual factors shape the
influence of BeSD drivers, contributing to a more nuanced understanding of vaccine decision-making in

different settings.

6.3 Recommendations

Although COVID-19 vaccination campaigns have ceased in RSA, the findings of this study offer insights that
can inform future vaccination campaign strategies for other VPDs and strengthen preparedness for other
emerging public health challenges. This section provides recommendations that focus on advancing
research into VH and the BeSD. While it is beyond the scope of this study’s findings to inform policy or
actions, the findings do suggest that health literacy, demographic sensitivity, social norms, and the
development of institutional trust could be operationalised by university administrators, policymakers, and

health communicators to support VA.

6.3.1 Recommendations for Future Research
The study highlights the need for further research on and development of the BeSD framework. Future

research should investigate the framework’s applicability and underlying structure, including the

interactions between the four BeSD drivers. The findings of this research suggest that attention should be
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paid to whether the ‘Thinking & Feeling’ driver operates as a dominant influence in other contexts or

whether its role is contingent on population-specific factors.

The emergence of latent constructs in this research suggests the presence of a dynamic or underlying
structure that is not explicitly captured in the BeSD’s theoretical model. Future research should assess
whether these constructs are specific to the WITS University context or generalisable to other populations.
Comparative studies in similar tertiary institutions, among non-university-attending young adults, and in
rural or peri-urban settings could help determine whether the constructs identified here reflect broader
trends or are unique to this study’s institutional and social contexts. Through the identification of these
latent constructs, this study demonstrates how inferential statistical analysis of the BeSD framework can
uncover the unique dynamics of vaccine behaviours within specific populations. Future research using this
approach could contribute to refining the BeSD and developing its theoretical robustness and practical

utility.

Larsen asserts that trust is a key factor in vaccination decision-making (21,198). Within the BeSD
framework, trust-related items are located across the ‘Thinking & Feeling’ and ‘Social Processes’ drivers. In
this study, EFA revealed that BeSD trust-related items loaded onto a single latent construct, ‘COVID-19
Vaccine Confidence.” However, it is logically plausible that different aspects of trust influence each of the
latent constructs and their relationship to vaccination behaviour. Given Larsen’s assertions about trust and
her concept of a ‘trust chain’ influencing vaccination behaviour, it may be interesting to examine trust in
relation to the BeSD framework. Understanding how trust operates within the BeSD and influences vaccine
decision-making processes could contribute to developing more effective interventions tailored to the

socio-demographic and contextual diversity of different populations.

While trust did not emerge as an independent construct in this study, its presence through three BeSD
items within COVID-19 Vaccine Confidence—a construct comprising items drawn from three BeSD drivers—
suggests it may influence vaccine decision-making beyond the dimensions captured in this study. Given
Larsen’s emphasis on the foundational role of trust in VA and her concept of a 'trust chain' influencing
vaccination behaviour, further research could explore whether trust primarily functions within Thinking &
Feeling, serves as a distinct driver, or operates as a broader mediating influence across the BeSD drivers.
Investigating this in different contexts could clarify the extent to which trust mediates cognitive, social, and

motivational influences on vaccine confidence and uptake.

Further research should consider how contextual and demographic factors associated with VH interact. The
findings of this study raise questions about the relationship between age and VH, as older undergraduate

students (aged 21-35) were more likely to be VH, contrary to broader research, which typically indicates

63



that VH declines with age. Future studies could investigate whether this pattern is specific to university
contexts or represents a broader trend among young adults. Similarly, the predictive link between previous
COVID-19 infection and VH identified in this research encourages further investigation. Additional research
could examine whether this reflects perceptions of natural immunity, reduced risk perceptions, or other
psychological or contextual factors. Examining these associations across different VPDs could provide
valuable insights into how prior infection influences vaccine behaviour and inform counselling strategies for

individuals with prior VPD infections about future vaccinations.

Longitudinal studies that track vaccine attitudes, confidence, and literacy over time are also essential for
understanding how these factors evolve during periods of health stability and crisis. Such research would
provide critical insight into how demographic, cognitive, and structural factors shape VH trajectories over
time. This would help to refine public health interventions and enhance pandemic preparedness. By
identifying trends and shifts in vaccine-related behaviours, longitudinal VH research would contribute to a

more robust and evidence-based response to future health challenges.

6.3.2 Practical Recommendations
The WHO'’s recognition of VH as a global health threat before the COVID-19 pandemic highlights the

importance of sustained efforts to address cognitive and emotional concerns about vaccine safety and
efficacy, build vaccine confidence, and reinforce pro-vaccine social norms. These efforts should aim to
support informed decision-making while providing emotional reassurance, reducing the risk of baseline VH
growing, and equipping populations to respond more effectively to future pandemics or outbreaks of VPDs.
The findings of this study align with these broader concerns. This section tentatively suggests several ways

in which public health systems and institutional actors might apply these findings in practice.

First, vaccine literacy, and health literacy more broadly, must be understood as an ongoing investment in
population health by policymakers, university administrators, and public health communicators. These
actors should prioritise proactive health literacy initiatives during periods of health stability to normalise
preventative health behaviours and foster confidence in public health systems. These initiatives should be
developed with and embedded in everyday institutional and community settings, such as universities,
workplaces, healthcare facilities, and places of worship or recreation. They should be developed with input
from the communities they aim to reach. They should aim to contribute to population-level understanding
and uptake of routine preventative healthcare. Consistent health messaging on vaccine safety and efficacy,
delivered during periods of health stability may help counteract misinformation. This could reduce reactive
VH during the introduction of new vaccines or a future health crisis. University administrators should
collaborate with public health communicators to develop preventative health messaging campaigns that

support the health knowledge and behaviours of their student population.
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Second, the findings indicate that demographic and health characteristics can shape vaccine decision-
making. This suggests that real-time data should inform health communication and health interventions on
population sub-groups. Government, public health communicators, and institutional administrators,
including university administrators, should support systems that routinely monitor health literacy,
behaviours, and attitudes across different segments of a given population. Public health communicators
should utilise such data to ensure that their behaviourally informed communication strategies are
demographically sensitive and context-specific, with platforms and content tailored to the specific concerns
or motivations that research has identified. Such an approach is likely to be more effective than uniform

messaging across a population.

Third, this research found that exposure to pro-vaccination social norms was protective against COVID-19
VH. Efforts to strengthen preventative health behaviours should focus on building these norms within
institutions, such as universities, and across the population more generally. This requires identifying who
holds influence and credibility across different demographic and social groups. In universities this could
mean identifying respected student leaders within the university or approaching respected actors from
outside the university. On campuses, administrators and health promotion teams could support peer-led
initiatives, integrate health messaging into orientation programmes and campus communication systems,
and implement campus-wide strategies that encourage preventative health behaviours. Furthermore, they
could ensure that basic primary preventative care is accessible to all students by ensuring campus health
facilities are stocked, staffed, and functional. Beyond institutional settings, public health authorities could
collaborate with faith-based and community leaders to embed positive health behaviours within local
values. Policymakers could support this work by investing in peer- and community-led health promotion

structures.

An example of how social norms could be used to normalise vaccination is through the integration of
routine vaccination into adult healthcare. This study found that adults with no previous adulthood
vaccinations had higher odds of COVID-19 VH. This suggests that integrating routine adult vaccinations into
accessible healthcare may help normalise the behaviour and reduce baseline VH. For instance, the
government could support the provision of free annual influenza vaccines at clinics, campuses, transport
hubs, and shopping centres, paired with tailored messaging and local influencers. Such efforts could help
make vaccination more familiar, convenient, and socially embedded, and this could foster a population

more responsive to vaccination if mass vaccination is ever required in the future.

Fourth, the findings of this and other research evidence the foundational role of trust in shaping health

behaviours. Trust in public institutions cannot be assumed; it must be earned and sustained. This includes
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building a health system that is responsive, credible, and trustworthy, and a government that is
transparent, consultative, and consistent in delivering the basic services to which people are
constitutionally entitled. For people to trust vaccines, they must trust the health system. To trust the health
system, they must also trust the government. Policymakers and public health leaders should prioritise
clear, responsive communication and decentralised functioning health services that engage with their
communities respectfully and meaningfully. Additionally, policymakers, institutional administrators, and
health communicators should avoid top-down directives, acknowledge uncertainty, and invole affected
groups in decision-making processes as this may help to build the kind of institutional trust that supports

public cooperation and collective action in future health emergencies.

Finally, universities should recognise and take responsibility for the influential role they can play in shaping
health behaviours of their student body, beyond vaccination. The study’s findings indicate that the campus
environment itself matters - students living on campus were less likely to be VH, while supportive peer
norms encouraged VA. This suggests that universities could be a strategic setting for health promotion, as
exposure to the campus environment itself can encourage positive health decisions. University
administrators should remain cognisant of this and build on these advantages by ensuring basic health

literacy and health services are well known to, and easily accessible by, students.

6.4 Chapter Conclusion

This study contributes to the understanding of COVID-19 VH by offering insights into its prevalence, drivers,
and associated factors within a specific tertiary education setting among young adult undergraduate
students. By applying the ‘BeSD framework’ and identifying latent constructs, the research adds to the
theoretical and practical knowledge base of vaccine-related attitudes and behaviours, while testing the
framework and highlighting that it may hold a potential underlying structure. These findings underline the
complexity of VH and the importance of further research to explore the impact of specific socio-

demographic and contextual factors on the phenomenon.

The recommendations outlined in this chapter suggest pathways for future research and public health
practice, emphasising the value of proactive vaccine literacy and preparedness for emerging public health
challenges. The study’s findings provide insights that may inform strategies for addressing VH among young
adults, particularly in tertiary education settings, by underscoring the role of cognitive, emotional, and
social factors—particularly vaccine confidence, social norms, and risk perceptions—in shaping vaccine
decision-making. This research highlights the importance of evidence-based, context-sensitive approaches

in supporting VA and broader public health initiatives.
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These findings suggest that while the BeSD framework provides a useful foundation for understanding VH,
its conceptualisation of discrete but sequential drivers may require refinement to better capture the
interdependent nature of vaccine-related attitudes and behaviours observed in this population. By
highlighting the central role of vaccine confidence, risk perceptions, and social norms in vaccine decision-
making, this study reinforces the importance of interventions that build vaccine trust, address safety

concerns, and strengthen pro-vaccine norms in young adult populations, particularly in tertiary education

settings.
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Appendix A: Plagiarism Declaration and Turnitin Report

I, Alice Ruth Morrison, am a postgraduate student registered for a Master of Public Health degree at the

University of the Witwatersrand in the year 2025.

| hereby declare the following:

e | am aware that plagiarism (the use of someone else’s work without their permission and/or
without acknowledging the original source) is wrong.

e | confirm that the work submitted for assessment for the above degree is my own unaided work
except where | have explicitly indicated otherwise.

e | have followed the required conventions in referencing the thoughts and ideas of others.

e | understand that the University of the Witwatersrand may take disciplinary action against me if
there is a belief that this is not my own unaided work or that | have failed to acknowledge the
source of the ideas or words in my writing.

e | haveincluded as an appendix (see Appendix A) a report from “Turnitin” (or other approved
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Appendix C: Study Invitation and Information Sheet
This Appendix provides the invitation email that was sent out to potential undergraduate respondents via
the WITS University email Listserv system.

Invitation to participate in a study on vaccine hesitancy

Greetings. My name is Alice Morrison and | am a Masters student in the School of Public Health at the
University of the Witwatersrand, Johannesburg. To fulfil the research component of my Masters in Public
Health degree | am conducting research into what WITS undergraduate students think and feel about
COVID-19 vaccines.

The study is titled: Demographic, psychosocial, and motivational factors associated with COVID-19 vaccine
hesitancy among undergraduate students at a university in Johannesburg, South Africa, 2021.

| am inviting students between 18 and 35 years old to participate in this study by completing an online
guestionnaire. The questionnaire is mainly in the form of multiple-choice questions and will take
approximately 10 minutes to complete. Please be assured that the data collected will not be traceable back
to you, it will be anonymous. Data collected will be held securely on a password protected laptop and
stored in my password protected OneDrive. Participating in this study is entirely voluntary and anonymous,
you may choose to withdraw from this research study at any stage. Choosing to participate in the study or
not to participate will have no impact on you or your academic outcomes. If you chose not to participate or
who withdraw from the study, there will not be any consequences. The findings from the research will be
written up as the researcher’s masters dissertation, published in a research paper, and shared with WITS
University.

Please note that you will be required to indicate that you consent to participate in the study prior to
beginning the questionnaire and that submitting the completed questionnaire is taken to mean that you
are consenting to participate in this study.

The study can be accessed at the following link (url for the survey was pasted here). If you have any
guestions or concerns regarding this research, please contact:

Researcher: Alice Morrison (698308 @students.wits.ac.za),
Supervisor: Prof Sue Goldstein (Susan.Goldstein@wits.ac.za)
Co-supervisor: Dr Aitya Moosam (Atiya.Mosam@wits.ac.za)
Wits Human Research Ethics Committee (Medical):
Chairman of WITS HREC (Medical): CB Penny (clement.penny@wits.ac.za) or 0117172301

HREC (Medical) Committee Secretariat: Ms. Z Ndlovu (zanele.ndlovu@wits.ac.za) or Mr. Rhulani Mkansi
(Rhulani.mkansi@wits.ac.za) or 011 717 2700/1234

Thank you for reading this information sheet.
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Appendix D: Adapted BeSD Questionnaire - including informed consent

The table below contains the adapted BeSD questionare that was loaded onto REDCap for respondents to
access via the URL that was contained in the invitation to participate in the study which was emailed to all
undergraduate students. Within the table, different drivers within the BeSD have been highlighted in the
following colours:

e Thinking & Feeling (yellow/orange)
e Social Processes (green)
e Motivation (red/orange)
e Practical Issues (blue)
Socio-demographic and health related factors are not highlighted.

Table D : Adapted BeSD Questionnaire

Item Question Response Options
Number
0 INFORMED CONSENT: e Yes

Please note that by completing this questionnaire | ¢ No
you are indicating that you are consenting to
participate in this study.

Furthermore, you are indicating that you
understand that

- Your participation is voluntary, and you may
withdraw from the study at any stage.

- Your participation will have no positive or
adverse impact on your academic outcome.

- Your participation is entirely confidential and
no identifying information will be recorded.

- You understand that there will be no
immediate benefit to you, should you agree
to participate

- You understand that you will not be paid to
participate in the study.

- Your participation will cost you nothing but
your time.

- You know that if you have any questions or
concerns you may contact the researcher, her
supervisors, or the Wits Human Research
Ethics Committee (Medical).

o Researcher: Alice Morrison
(698308 @students.wit.ac.za)

o Supervisor: Prof Sue Goldstein
(susan.goldstein@wits.ac.za)

o Co-Supervisor: Atiya Mosam
(atiya.mosam@wits.ac.za)

o  Chairman of WITS HREC (Medical): CB
Penny (clement.penny@wits.ac.za) or
0117172301

o HREC (Medical) Committee Secretariat:
Ms. Z Ndlovu (zanele.ndlovu@wits.ac.za)
or Mr. Rhulani Mkansi
(Rhulani.mkansi@wits.ac.za) or 011 717
2700/1234

Please indicate if you consent to participate in this

study by selecting YES, or if you do not wish to

continue, please select NO.
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Section A (part 1): Socio-demographic factors

A.l.a)

What year were you born?

A.1b)

Age at the time of completing the survey?

A.2.

What is your gender?

Female

Male
Non-binary
Prefer not to say

A3

Which is the main language you speak at home
with your family?

Afrikaans

English
isiNdebele
isiXhosa

isiZulu

Sesotho

Sesotho sa Leboa
Setswana

siSwati
Tshivenda
Tsonga

Sign language
Other, specify .....ccecvvvrveeennn.

A4

What is your race?

Black

White

Indian

Coloured

Prefer not to say

A5

What is your religion?

Islam

Christianity (all denominations)
Hindu

Judaism

African Traditional Beliefs
Other

No religion

A.6

Which province do you live in when you are not at
WITS?

Eastern Cape

Free State

Gauteng

KwaZulu Natal
Limpopo
Mpumalanga

North West

Northern Cape
Western Cape
International Student

A7

Is your family home in a rural or urban area?

Rural
Urban
Peri-urban

A.8

Where do you stay during term-time?

On-campus
Off-campus

A9

In the last year, how often have you experienced
food insecurity, that is not knowing where your
next meal is coming from, or eating less food than
you need, on a regular basis, for a period lasting
more than one month?

Daily

A couple of times a week
Once a week

A couple of times a month
Once a month

A few times during the year
Never

A.10

In which faculty are you registered as an
undergraduate student at WITS?

Commerce, Law, and Management
Engineering and Built Environment
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e Health Sciences
e Humanities

e Science
All What year of study are you currently registered e Istyear
for? o 2Myear
e 3dyear
e 4thyear
e 5Sthyear
e 6fyear
Section A (part 2): Health characteristics and beliefs
A.12 Do you have a chronic illness? .
e Yes, please specify
e No
e Prefer not to say
A.13.a) | Toyour knowledge, are you, or have you been,
infected with COVID-19? ° Yes
e No
If “YES” respondent goes to part B, if “NO” then
skip question to next question
A.13.b) | Was it mild or severe? e Mild (treated at home)
e Severe (treated at hospital)
A.14.a) | Toyour knowledge have any of your family or o Yes
friends been infected with COVID-19? . No
If “YES” respondent goes to part B. If “NO” then
skip pattern to next question.
A.14.b) | To your knowledge has anyone you know e Yes
personally (friends or family) died of COVID-19? e No
A.15 | think students that have not been vaccinated e Strongly agree
against COVID-19 should be allowed to attend e Agree
lectures in person. . Disagree
e Strongly disagree
A.16 I would feel safe to attend lectures in person e Strongly agree
knowing that not everyone in my class had been e Agree
vaccinated against COVID-19? e Disagree
e Strongly disagree
A.17 Do you agree with mandatory vaccination for e Strongly agree
WITS University staff and students? e Agree
e Disagree
e  Strongly disagree
A.18 Who do you believe is responsible for ensuring e  WITS University
that WITS students are vaccinated against COVID- | ¢  The government
19? Select all that apply. e Each individual student
e Parents of students
e  Other, please specify .......ccccueeveerecnenee
A.19.a Motivation item: The COVID-19 vaccine is now e | have already had the COVID-19 vaccine
available to you, will you be vaccinated? e | definitely will have the COVID-19 vaccine
e | probably will have the COVID-19 vaccine
e | am delaying having the COVID-19 vaccine
e | probably will refuse the Covid-19 vaccine
e | definitely will not have the COVID-19 vaccine
Skip pattern if first two option selected, if last four
are selected than respondent is moved to part b.
A.19.b | Which of the following factors influenced your e |don’tlike needles

previous choice? Choose all options that apply to

you.

e | think vaccines are dangerous
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I do not think that they tested the COVID-19
vaccine properly

I do not think COVID-19 vaccines work

I think the COVID-19 vaccine is a scam to make
other people money

| am healthy so | don’t need to be vaccinate
against COVID-19

| worry that getting a vaccine will cost me time
or money

I worry about side effects

I think it will hurt

| think the COVID-19 vaccines make people
sick

I think COVID-19 vaccines are used to control
people

I think COVID-19 vaccines are used to limit
population growth

Other, please specify

A.20 Motivation item: Before COVID-19 vaccines Already vaccinated in RSA
became available to your age group in South Already vaccinated outside RSA
Africa, how keen were you to be vaccinated? Very much
Moderately
A little
Not at all
A.21 Practical Issues item: Have you ever received a Yes
vaccine other than the COVID-19 vaccine as an No
adult? | am not sure
Section B: BeSD Items only
B.1 Thinking & Feeling item: How concerned are you Not at all concerned
about your close family and friends getting COVID- A little concerned
19 from you? Moderately concerned
Very concerned
B.2 Thinking & Feeling item: Do you trust the COVID- Not at all
19 vaccines that are available to you? A little
Moderately
Very much
B.3 Thinking & Feeling item: How concerned (worried) Not at all concerned
are you about getting COVID-19? A little concerned
Moderately concerned
Very concerned
B.4 Thinking & Feeling item: How important do you Not at all important
think getting a COVID-19 vaccine will be for your A little important
health? Moderately important
Very important
B.5 Thinking & Feeling item: How much do you think Not at all
getting a COVID-19 vaccine for yourself will A little
protect other people in your community from Moderately
COVID-19? Very much
B.6 Thinking & Feeling item: How safe do you think a Not at all safe
COVID-19 vaccine will be for you? A little safe
Moderately safe
Very safe
B.7 Thinking & Feeling item: How concerned are you Very concerned

that a COVID-19 vaccine could cause you to have a
serious reaction or harmful side effects?

Moderately concerned
A little concerned
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e Not at all concerned

B.8 Motivation item: Do you recommend to familyand | ¢  No, | am forbidding them from vaccinating
friends that they be vaccinated against COVID-19? | ¢  No, | am discouraging them
e |lamnotsure
e Yes, | am encouraging them
e Yes, | am strongly encouraging them
B.9 Social Processes item: In your family, who will e Me
have the final say in deciding whether you have a e My spouse/partner
COVID-19 vaccine? e My mother
e My father
e My mother-in-law
e My father-in-law
e My daughter(s)
e My son(s)
B.10 Social Processes item: Do you think most of your e Yes
close family and friends would want you to get a e No
COVID-19 vaccine? e | am notsure
B.11 Social Processes item: Do you think most of your e Yes
friends will be getting vaccinated against COVID- e No
197 e lamnotsure
B.12 Social Processes item: Do you think your religious o Yes
leaders would want you to get a COVID-19 e No
vaccine? e |am notsure
e | am not religious
B.13 Social Processes item: How much do you trustthe | ¢ Not at all
health care providers (doctors and nurses) who e Alittle
would give you a COVID-19 vaccine? e Moderately
e Very much
B.14 Social Processes item: In general, how much do e Notatall
you trust the South African government? e Alittle
e Moderately
e Very much
B.15. Thinking & Feeling item: Have you seen or heard e Yes
anything negative about any vaccines (not just e No
COVID-19 vaccines)?
B.16.a) | Thinking & Feeling item: Have you seen or heard e Yes
anything bad specifically about COVID-19 e No
vaccines? If answered YES, then respondent moves to part b.
B.16.b) | Thinking & Feeling item: If you answered yes e Yes
above, do you believe the bad things you have e No
seen or heard about COVID-19 vaccinations? e | am not sure what to believe
B.17.a) Practical Issues item: It is easy for me to access a e  Strongly agree
vaccination site. e Agree
e Disagree
e  Strongly disagree
B.17.b) | Practical Issues item: Please provide a reason for REasSON: ..ot

your answer to the previous question.
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Appendix E: Supplementary Results — BeSD Items

Table E (p. 94) summarises the responses to the items that make up the BeSD drivers. Responses are
grouped by COVID-19 VH and COVID-19 VA respondents. This descriptive analysis highlights clear
differences in the attitudes, concerns, and influences across the two groups. These supplementary results

offer further depth to the results and discussion chapters.

Trust and perceptions of safety stand out as key areas of divergence. Over half of VH respondents (56.91%)
report having no trust in the available vaccines, and 43.9% feel the vaccines are unsafe. In contrast, nearly
half of VA individuals (48.88%) strongly trust the vaccines, with 52.13% believing they are safe for personal
use. Additionally, a higher percentage of VA respondents trusted the government and healthcare workers
than VH respondents. Concern for others also seems to play a role in vaccine acceptance. Almost half
(47.64%) of VA respondents are very concerned about transmitting COVID-19 to their close family and
friends, while 27.64% of VH individuals indicate no concern about infecting others. Personal health worries
show a similar pattern, with 42.28% of the VH group reporting no concern about contracting the virus,

compared to just 16.13% among those who are VA.

Social influences appear to shape attitudes significantly. Among the VH, only 21.14% believe their close
family and friends support vaccination, while 69.4% of VA respondents feel their family is in favour. Similar
trends are evident when it comes to perceptions of friends and religious leaders, highlighting a gap in the
perceived social endorsement of vaccines. Motivation and intent also differ sharply. Before vaccines
became widely available, 82.93% of VH respondents reported little to no interest in vaccinating. This lack of
motivation extends to influencing others, with over half (52.46%) unsure about recommending vaccines to
family and friends. In contrast, 86.56% of the VA group were willing to encourage or strongly encourage

others to get vaccinated.

Practical barriers, while less pronounced, may still contribute to hesitancy. Access to vaccination sites was
seen as difficult by 7.32% of VH respondents, compared to just 1.49% of those who are VA. Additionally,
exposure to negative vaccine information appears widespread. A significant 95.12% of VH individuals recall
hearing negative messages about COVID-19 vaccines, compared to 80.4% of the VA group. These patterns
reflect the broader constructs identified in the analysis and reinforce the role of trust, social norms, and

personal health concerns in shaping vaccine attitudes.
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Table E: BeSD Item Responses by COVID-19 Vaccine Hesitant and COVID-19 Vaccine Accepting Groups

All n(%) COVID-19VH n(%)  COVID-19 VA n(%)

DRIVER 1: Thinking & Feeling - What people think and feel about vaccines

COVID-19 Vaccine Hesitancy Continuum: Will you have the COVID-19 Vaccine? (n=526)

Already had the COVID-19 vaccine

Definitely will have the COVID-19 vaccine
Probably will have the COVID-19 vaccine
Delaying having the COVID-19 vaccine
Probably will not have the COVID-19 vaccine
Definitely will not have the COVID-19 vaccine

381 (72.43%) N/A N/A
22 (4.18%)
15 (2.85%)
42 (7.99%)
27 (5.10%)
39 (7.42%)

CONCERN FOR OTHERS: How concerned are you about your close family and friends getting COVID-19 from you?

(n=526)

Very 219 (41.63%) 27 (21.95%) 192 (47.64%)
Moderately 132 (25.10%) 24 (19.51%) 108 (26.80%)
A little 111 (21.10%) 38 (30.89%) 73 (18.11%)
Not at all 64 (12.17%) 34 (27.64%) 30 (7.44%)
TRUST IN VACCINES: Do you trust the COVID-19 vaccines that are available to you? (n=526)

Very much 199 (37.83%) 2 (1.63%) 197 (48.88%)
Moderately 152 (28.90%) 13 (10.57%) 139 (34.49%)
Alittle 85 (16.16%) 38 (30.89%) 47 (11.66%)
Not at all 90 (17.11%) 70 (56.91%) 20 (4.96%)
CONCERN FOR SELF: How concerned (worried) are you about getting COVID-19? (n=526)

Very 129 (24.52%) 17 (13.82%) 112 (27.79%)
Moderately 137 (26.05%) 22 (17.89%) 115 (28.54%)
A little 143 (27.19%) 32 (26.02%) 111 (27.54%)
Not at all 117 (22.24%) 52 (42.28%) 65 (16.13%)
VACCINE FOR HEALTH: How important do you think getting a COVID-19 vaccine will be for your health? (n=526)
Very 233 (44.30%) 4 (3.25%) 229 (58.82%)
Moderately 140 (26.62%) 18 (14.63%) 122 (30.27%)
A little 64 (12.17%) 28 (22.76%) 36 (8.93%)
Not at all 89 (16.92%) 73 (59.35%) 16 (3.97%)

PROTECTING OTHERS: How much do you think getting a COVID-19 vaccine for yourself will protect other people

in your community from COVID-19? (n=526)

Very
Moderately
A little

Not at all

226 (42.97%)
141 (26.81%)
70 (13.31%)
89 (16.92%)

2 (1.63%)

17 (13.82%)
34 (27.64%)
70 (56.91%)

224 (55.58%)
124 (30.77%)
36 (8.93%)
19 (4.71%)

VACCINE SAFETY: How safe do you think a COVID-19 vaccine will be for you? (n=522)

Very
Moderately
A little

Not at all

211 (40.42%)
158 (30.27%)
88 (16.86%)
65 (12.45%)

3 (2.44%)

16 (13.01%)
50 (40.65%)
54 (43.90%)

208 (52.13%)
142 (35.59%)
38(9.52%)
11 (2.76%)

SIDE EFFECTS: How concerned are you that a COVID-19 vaccine could cause you to have a serious reaction or

harmful side effects? (n=525)

Not at all 144 (27.43%) 4 (3.25%) 140 (34.83%)

A little 146 (27.81%) 14 (11.38%) 132 (32.84%)
Moderately 76 (14.48%) 20 (16.26%) 56 (13.93%)
Very 159 (30.29%) 85 (69.11%) 74 (18.41%)
NEGATIVE INFORMATION: Seen or heard anything negative about vaccines (not just COVID-19 vaccines)? (n=526)
Yes 404 (76.81%) 94 (76.42%) 310 (76.92%)

No 122 (23.19%) 29 (23.58%) 93 (23.08%)
NEGATIVE INFORMATION COVID-19: Seen or heard anything negative about COVID-19 vaccinations? (n=526)
Yes 441 (83.83%) 117 (95.12%0 324 (80.40%)

No 84 (16.16%) 6 (4.88%) 79 (19.60%)
NEGATIVE INFORMATION: Believe the negative information you have seen or heard about COVID-19 vaccines?
(n=437)

Yes 114 (26.09%) 75 (64.10%) 39 (12.19%)

No 186 (42.56%) 4 (3.42%) 182 (56.88%)
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| don’t know what to believe 137 (31.35%) 38 (32.48%) 99 (30.94%)

BeSD DRIVER 2: Social Processes - Social Process that support or inhibit vaccine uptake

DECISION AUTONOMY: In your family who will have the final say in deciding whether you have a COVID-19
vaccine? (n=526)

Me 463 (88.02%) 108 (87.80%) 355 (88.09%)
My father 20 (3.80%) 6 (4.88%) 14 (3.47%)
My mother 39 (7.41%) 7 (5.69%) 32 (7.94%)
My spouse/partner 1(0.57%) 2 (1.63%) 1(0.25%)
My son(s) 3(0.19%) 0 (0.00%) 1(0.25%)

FAMILY NORMS: Do you think most of your close family and friends would want you to get a COVID-19 vaccine?
(n=525)

Yes 305 (58.10%) 26 (21.14%) 279 (69.40%)
No 88 (16.76%) 50 (40.65%) 38 (9.45%)
Not sure 132 (25.14%) 47 (38.21%) 85 (21.14%)
FRIEND NORMS: Do you think most of your friends will be getting vaccinated? (n=526)

Yes 355 (67.49%) 53 (43.09%) 302 (74.94%)
No 56 (10.65%) 30 (24.39%) 26 (6.45%)
Not sure 115 (21.86%) 40 (32.52%) 75 (18.61%)
RELIGIOUS NORMS: Do you think your religious leaders would want you to get a COVID-19 vaccine? (n=526)
Yes 200 (38.02%) 16 (13.01%) 184 (45.66%)
No 59 (11.22%) 38 (30.89%) 21 (5.21%)
Not sure 151 (28.71%) 49 (39.84%) 102 (25.31%)
Not religious 116 (22.05%) 20 (16.26%) 96 (23.82%)

TRUST HEALTH WORKERS: How much do you trust the healthcare providers (doctors and nurses) who would give
you a COVID-19 vaccine? (n=526)

Very much 216 (41.06%) 12 (9.76%) 204 (50.62%)
Moderately 193 (36.69%) 37 (30.08%) 156 (38.71%)
A little 62 (11.79%) 33 (26.83%) 29 (7.20%)
Not at all 55 (10.46%) 41 (33.33%) 14 (3.47%)
TRUST GOVERNMENT: In general, how much do you trust the South African government? (n=526)

Very much 14 (2.66%) 1(0.81%) 13 (3.23%)
Moderately 147 (27.95%) 12 (9.76%) 135 (33.50%)
Alittle 166 (31.56%) 27 (21.95%) 139 (34.49%)
Not at all 199 (37.83%) 83 (67.48%) 116 (28.78%)

BeSD DRIVER 3: Motivation - Individual motivation/hesitancy to obtain a vaccine

EXTENT OF INTENTION: Before COVID-19 vaccines became available to your age group in RSA, how keen were
you to be vaccinated? (n=526)

High (including already vaccinated) 200 (38.02%) 3 (2.44%) 197 (48.88%)
Moderately 68 (12.93%) 3 (2.44%) 65 (16.13%)
A little 71 (13.50%) 15 (12.20%) 56 (13.90%)
Not at all 187 (35.55%) 102 (82.93%) 85 (21.09%)

WILLINGNESS TO RECOMMEND: Do you recommend to family and friends that they be vaccinated against
COVID-19? (n=524)

Yes, strongly encouraging them 217 (41.41%) 2 (1.64%) 215 (53.48%)
Yes, encouraging them 136 (25.95%) 3 (2.46%) 133 (33.08%)
| am not sure 110 (20.99%) 64 (52.46%) 46 (11.44%)
No, discouraging them 53(10.11%) 46 (37.70%) 7 (1.74%)
No, forbidding them 8 (1.53%) 7 (5.74%) 1(0.25%)

BeSD DRIVER 4: Practical Issues - Practical issues regarding seeking or receiving a COVID-19 vaccination

ACCESSIBILITY: Easy to access a vaccination site (n=526)

Strongly Agree 336 (63.88%) 64 (52.03%) 272 (67.49%)
Agree 169 (32.13%) 48 (39.02%) 121 (30.02%)
Disagree 15 (2.85%) 9(7.32%) 6 (1.49%)
Strongly disagree 6 (1.14%) 2 (1.63%) 4 (0.99%)
VACCINATION AS AN ADULT — other than COVID-19 vaccine (n=526)

Yes 231 (43.92%) 38 (30.89%) 193 (47.89%)
No 271 (51.52%) 81 (65.85%) 190 (47.15%)
| am not sure 24 (4.56%) 4 (3.25%) 20 (4.96%)
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