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Methods Individuals aged 50 and above who had declined the booster dose and
resided in London (n=15) and the West Midlands (n=15) were invited to participate
in online qualitative interviews. These interviews delved into participants'attitudes
towards COVID-19 vaccine booster doses and their encounters with misinformation
related to COVID-19. Zoom recordings were transcribed using Otter.ai and
subsequently imported into NVivo V.12 for thematic analysis.

Results Analysis revealed four primary themes:Vaccine production and
administration’ ‘Health misinformation and beliefs, ‘Personal circumstances and social
influences, andPolicy and logistical factors’ Key factors influencing vaccine hesitancy
included mistrust in vaccine manufacturing, lack of culturally tailored communication,
and logistical barriers to access. The role of social determinants emerged, as significant
contributors to disparities in booster dose uptake.

Conclusion Future booster dose campaigns must integrate equity-driven approaches
to overcome vaccine hesitancy and increase uptake among underrepresented
populations. By prioritizing transparent communication about vaccine manufacturing
and regulatory processes, these campaigns can build trust in the vaccine’s safety and
efficacy. Addressing misinformation with culturally sensitive messages tailored to
diverse communities will help dispel misconceptions. Additionally, leveraging various
communication channels will ensure that the messages reach and resonate with all
audience segments. Establishing robust monitoring and adaptation mechanisms

will enable timely responses to public sentiment and emerging concerns, ultimately
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ensuring that vaccine distribution strategies contribute to health equity rather than
perpetuate disparities.

Keywords Vaccine access equity, Vaccination reluctancy, COVID-19, Cognitive factors,
Bias, Reasoning, Emotions

1 Background

The world, including the UK, was profoundly impacted by SARS-CoV-2 (COVID-19),
the devastating viral disease affecting the respiratory system that began spreading across
Europe in 2020 [1]. From a societal perspective, COVID-19 significantly disrupted the
UK economy, supply chain, education, plus travel and tourism [2—4]. However, its effects
were not evenly distributed, with certain communities experiencing a disproportionate
burden due to pre-existing health and social inequities. One study revealed that areas
such as Tower Hamlets in London and Wolverhampton in the West Midlands were more
susceptible to COVID-19, experiencing a more severe impact due to pre-existing health
and social inequalities, such as higher rates of chronic conditions (e.g., diabetes, cardio-
vascular disease), overcrowded housing, and reduced healthcare access [5]. To manage
the spread of COVID-19, the UK government imposed lockdown periods from March
2020 to March 2021. Whilst one modelling study [6] found the lockdowns prevented
thousands of deaths in England and Wales, they also revealed underlying structural
inequalities, as disadvantaged communities faced greater barriers to healthcare access
and vaccination. An alternative solution emerged as more effective: COVID-19 vaccines
were estimated to have prevented 100,000 + deaths during the same period [7].

As new strains of the SARS-CoV-2 virus emerged, different manufacturers in the
United Kingdom (UK) introduced a booster dose of the COVID-19 vaccine in Septem-
ber 2021 to provide individuals with extra health protection [8]. Individuals aged 50 +
years were prioritised for booster doses due to their increased risk of severe disease [9].
The UK government recommended that the booster dose should be administered six
or more months after the primary vaccination, with this waiting period halved to three
months at the end of November 2021 [8]. The initial booster dose was free, with 50 +
year old individuals able to access them by contacting a local community pharmacy or
by receiving an invitation from the GP [10]. The booster dose vaccine is administered
across pharmacies, hospital hubs, GP practises and vaccine centres [10].

Upon initial review, the UK’s vaccination programme appeared successful as, on aver-
age, people aged 75 + years received six doses, and people aged 50—74 years received
four doses [5]. However, these figures were somewhat misconstrued due to differences in
vaccine uptake across ethnicity and socioeconomic status. For example, the same report
found vaccination uptake for people aged 75 + years to be split across ethnic groups:
90% White, 67% mixed, 56% South Asian, and 49% Black. Additionally, other studies also
found lower educational qualifications and socioeconomic positions increased booster
dose hesitancy [11]. Vaccine hesitancy is commonly defined as a delay in acceptance
or refusal of vaccination despite availability of vaccination services. According to the
World Health Organization, hesitancy is influenced by factors such as confidence (trust
in vaccine safety and effectiveness), complacency (perceived low risk of the disease),
and convenience (accessibility of vaccines), known as the ‘3Cs’ model [12]. More recent
frameworks, such as the ‘5 C’ model [13], further expand these determinants to include

constraints, calculation, and collective responsibility, thereby capturing a broader range
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of cognitive and social influences on vaccine decision-making [14]. These inequalities
emphasized a need to identify factors associated with COVID-19 booster dose inten-
tions, specifically in underrepresented populations. Structural barriers—including lim-
ited healthcare access, vaccine misinformation, and logistical challenges—played a
critical role in shaping vaccine decisions, particularly among underrepresented groups
[15, 16]. However, there is limited qualitative research examining attitudes toward
COVID-19 booster doses among adults, particularly in ethnic minority populations [17].

To address the gap in understanding booster dose attitudes, the TRUST study (The-
matic Analysis Research to Unravel Hidden Signals to Measure Attitudes Towards
Vaccine Boosters) was conducted. This study aimed to explore and understand the
underlying factors influencing COVID-19 booster dose uptake through a qualitative
approach. The development of the interview guide was informed by established behav-
ioural science frameworks, particularly drawing on constructs such as attitudes, social
norms, and perceived behavioural control, which are recognized as critical determinants
of health-related decision-making [18]. Additionally, the design was guided by broader
behavioural science principles that emphasize the systematic identification of cognitive,
emotional, and contextual factors influencing behaviour [19], ensuring a comprehensive
exploration of vaccine hesitancy. The study employed a strategic data collection method
focusing on participants from two socioeconomically deprived areas in the UK—West
Midlands and London. These regions, characterised by high ethnic diversity and signifi-
cant impacts from SARS-CoV-2 (COVID-19 [20, 21]), served as the basis for the analysis
of booster dose uptake. The qualitative approach aimed to gather in-depth insights into
the attitudes, beliefs, and barriers faced by individuals in these communities, specifically
addressing a gap in prior literature, which has rarely explored booster dose hesitancy
among adults aged 50 and above residing in socioeconomically deprived UK regions.
This study delved into the cognitive factors and reasoning patterns behind individuals’
choices to receive or reject COVID-19 booster doses, focusing on aspects not adequately
covered in previous literature. The study aimed to provide evidence-based insights for
designing equitable, community-centred vaccine campaigns that promote health secu-
rity and reduce inequalities.

2 Methods

2.1 Study design

This study employed a descriptive and inductive qualitative design using semi-structured
interviews. This study was conducted across two geographical locations: London (par-
ticularly South and East London) and the West Midlands (particularly Wolverhampton)
[22]. These areas were chosen based on their low uptake rates (Fig. 1) for the booster
dose [7].

The Prolific Academic demographic pre-screen tool was used to select participants
from these areas, with priority given to individuals from an ethnic minority background
and with lower levels of educational achievement. Prolific Academic is the world’s larg-
est community of people interested in scientific research. We used this platform to
advertise the present study and recruit eligible participants. Upon registration, Prolific
users enter detailed socio-demographic information. This allowed us to target and invite
eligible participants to the present study using the Prolific internal recruitment system.
Participants who expressed an interest in the study were then invited to take part in a
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Fig. 1 Overview of COVID-19 booster dose uptake in the UK: Percentage of individuals aged 12+ who received a
booster dose as of 13 December 2023. Participants in this study were from two socioeconomically deprived areas:
Wolverhampton (North West of Birmingham; 47.7%) and Croydon (South London; 39.6%). (Source: coronavirus.
gov.uk)

1-2 h interview slot via Calendly. Participants were financially compensated (£50) upon
interview completion.

The study protocol was conducted in compliance with all relevant ethical guidelines
and regulations, including the Declaration of Helsinki and the General Data Protection
Regulation (GDPR). Ethical approval was obtained from the Ethics Committee of St.
Mary’s University Twickenham, London (United Kingdom) on 15 May 2023 (Approval
code: SMU_ETHICS_2022-23_273). All participants provided written informed con-
sent before taking part in the study, and participants additionally consented to the use
of their anonymised data in resulting publications. All authors provided consent for the
publication of this manuscript.

Participants were included if they met the following criteria: aged 50 + years; had not
yet received a COVID-19 booster dose; contributed to an appropriate spread in terms
of geographic and socio-economic status; and able to speak in English. Individuals were
excluded from the study if they were unable to provide written informed consent. We
asked participants to provide informed, written consent before joining the study. Ethi-
cal approval for this study has been obtained from St Mary’s University, Twickenham
(approval code: SMU_ETHICS_2022-23_273). Clinical trial number: not applicable.

A semi-structured interview guide was developed that included questions on partici-
pants’ perceptions of, and attitudes towards, COVID-19 booster doses plus interactions
with misinformation during COVID-19. Participants were also asked questions seeking
socio demographic information and verbally confirmed their original COVID vaccina-
tion status during the interview. The interview guide included original, newly developed
questions, which had not been published or used elsewhere (Appendix 1).

All semi-structured interviews were conducted online via Zoom from August-Novem-
ber 2023.
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2.2 Data analysis

Participant interviews were recorded via Zoom and then saved as an audio file. Otter.
ai software was used to transcribe all audio files, with the resulting transcript cleaned
by an independent researcher. Two independent researchers read the transcripts at dif-
ferent timepoints to gain a familiarity and understanding of the data. NVivo V.12 Plus
software was used to import, organise and explore transcripts for thematic analysis [23].
An iterative process was used to identify label data and create new categories to estab-
lish emerging themes. Text in each transcription was divided into shortened units and
labelled as a “node” to ensure information is conveyed authentically. Each node was ana-
lysed and grouped into comparable categories, which were then grouped into subthemes
and final themes. Categories were then coded as “general” (all or all but one case), “typi-
cal” (half or more than half of the cases) and “variant” (less than half of the cases). Please
see Appendix 2 and 3 for a visual representation of how we conducted the analysis on
NVivo. Two independent researchers conducted the coding, category grouping and the-
matic analyses to maintain inter-rate reliability. Any differences of opinion between the
two independent researchers were resolved in a group meeting to prevent researcher
bias.

3 Results

We recruited 30 individuals from London (#=15) and the West Midlands (#=15). The
median participant age for those recruited from London was 55 years and 59 years for
West Midlands. Most participants were female in both London (10/5) and West Mid-
lands (9/6). Regarding education levels, most participants were “higher” (LDN=S§;
WM=8), followed by “Compulsory” (LDN=4; WM=6) and “Further” (LDN=3;
WM =2). Full breakdown of participant characteristics can be found in Table 1.

Several of the identified themes—such as mistrust in vaccine production, logisti-
cal barriers to access, and reliance on misinformation sources—are reflective of deeper
structural and systemic inequities, particularly those affecting socioeconomically disad-
vantaged and ethnically diverse populations.

The categories of and their codes (general, typical, or variant) are displayed in Table 2.
In the following sections, we focus on the results from each of the five primary themes.

3.1 Themes
3.1.1 Vaccine production and administration
Vaccine production was a key emerging theme from discussions about booster dose hes-
itancy. Many participants expressed their concern about how and why the booster dose
was manufactured, with particular emphasis on the speed of its rollout, the ethical pri-
orities of pharmaceutical companies, and mix-matching booster doses. These concerns
reflect broader systemic issues related to transparency, trust in health institutions, and
the commercialization of public health interventions, which disproportionately impact
marginalized groups with historical experiences of medical mistrust. This theme was
especially relevant in the context of prior experience with pharmaceutical companies,
levels of epistemic trust, and health beliefs.

“I think the vaccine in general for me is something that is a bit of a lottery. It's something
that felt ... rushed” West Midlands participant 15.
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Table 1 Frequency table of full participant sociodemographic characteristics

Sociodemographic characteristic Category Frequency (n)
Location London 15
West Midlands 15
Gender Female 21
Male 9
Age Group 50-59 19
60-69
70+
Education Level Compulsory
Further
Higher 1

Occupation (Current)

Living Situation

Religious Belief System

Ethnicity

Long-term Health Condition

General Health Rating

Received initial COVID-19 vaccine*

University Lecturer
Healthcare (including Nurse Manager)
Civil Service

Finance & Banking

People Manager

Other professional (e.g., artist, TV)
Social care/community roles
Retail

Teaching
Unemployed/Retired

Other

House

Flat/Apartment

Flat rental

Social housing

Christian

None

Agnostic

Jewish

Islamic

Buddhism

Hinduism

Atheist

White (including British/Irish)
Black Caribbean

Black African

Bangladeshi

Pakistani

Indian

Mixed ethnicity

Yes

No

None reported

Very good

Good

Average

Bad

Yes

No

N

N
O — N N DD = NN == = NN O === N0,y WwWw NN NN WO N o

*All participants provided verbal confirmation of their original COVID vaccination status during interviews

Page 6 of 22
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Table 2 List of themes and categories

Themes Category Frequency
Vaccine production and administration Manufacturing General
Mix-matching doses Typical
Needle phobia Variant
Prior vaccination experience Variant
Side effects Typical
Vaccine efficacy Variant
Health misinformation and beliefs Pre-existing health beliefs Typical
Health knowledge Typical
Health misinformation Variant
Information sources Typical
Public health messaging Variant
Lack of healthcare knowledge Variant
Personal circumstances and social influences Comorbidities Variant
Conspiracy theories Variant
The role of family and friends General
Influential figures Variant
Ethnicity Variant
Policy and other logistical factors Policy and UK Government Typical
Lockdown Variant
Logistics Typical

“It was a lot about targets and finances, profits for pharmaceutical companies... I don’t
think it was in any way related to people’s health and well-being, in my opinion.” London
participant 4.

Many participants also described vaccine administration as a key underlying factor of
booster dose hesitancy, particularly when considering side effects, vaccine efficacy, and
prior vaccination experience. Side effects were a common occurrence when participants
received the original COVID-19 vaccine, with this negative experience contributing to
their refusal of the booster dose. Negative prior experiences, amplified by limited cul-
turally sensitive communication about vaccine safety, highlight how systemic barriers in
public health messaging can deepen mistrust and hesitancy, particularly among vulner-
able populations.

This viewpoint was also supported by friends and family who experienced adverse
reactions to the booster dose. Regularly receiving the booster dose on a seasonal basis
also called into question the effectiveness of the booster dose. Additionally, some par-
ticipants had a needle phobia which re-enforced their belief that the booster dose was
not necessary.

Ultimately, these experiences led participants to believe that the booster dose did
more harm than good and was not worth taking due to the limited amounts of health
protection offered.

“I didn’t react that well... I was quite weak after that first jab. So that probably didn’t
help in my thinking that I would be keen for the booster” London participant 1.

“My partner, interestingly, has had his boosters, but it didn’t seem to make any differ-
ence. He got COVID as well” London participant 12.

Another issue is that I've got a phobia of needles as well, so you know, that plays a part
in my decision. You know, I'd only take it if they're 100% necessary, and I didn’t feel that
this was 100% necessary.” West Midlands participant 10.
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3.1.2 Health misinformation and beliefs

We asked participants a range of questions about health misinformation. Some partici-
pants felt that the amount of information on COVID was overwhelming and confusing.
The quality of information would often differ between platforms, with social media sites
(e.g., Facebook, YouTube, and Twitter) often used by participants to gain an alternative
viewpoint, whereas more traditional media outlets (e.g., newspapers, TV, and radio) and
research platforms (e.g., BMJ and PubMed) typically provided more trustworthy infor-
mation. Additionally, participants also described a lack of diversity and cultural appro-
priateness in public health messaging which further contributed to their refusal to take
the COVID vaccine.

The uneven distribution of reliable information, combined with unequal digital liter-
acy, represents a structural barrier that can exacerbate confusion and vaccine hesitancy,
especially in communities with historically lower access to health education resources.

“I was looking at the BBC News website, and possibly the NHS website as well, sort of
trusted sources that I would go to” West Midlands participant 10.

“Social media is a good way to look at different views” West Midlands participant 8.

“It’s very tricky, you know, as just a regular person to feel that you're informed. Because
there’s so many contradictory messages out there” West Midlands participant 3.

“I only went on the government website and the NHS. I'm not a big social media person”
London participant 10.

“I used to watch Chris Witty and the other guy, Vons. It was just a host of men with grey
hair telling you to get vaccinated., I wouldn’t listen to it” London participant 10.

Health beliefs emerged as another important theme on vaccine hesitancy. Health
beliefs encompass the attitudes, perceptions, and understandings individuals or com-
munities hold regarding health-related concepts, including scientific processes. Most
participants believed that their natural immunity and good health would offer sufficient
protection against COVID, thus reducing the need for a booster dose. This reliance on
personal health beliefs rather than institutional advice underscores how systemic inequi-
ties in trust-building and culturally responsive communication can lead to disparities in
health behaviours. A few participants also mentioned that they never received the origi-
nal COVID vaccinations and therefore did not take the booster dose.

“I wouldn’t have probably had the first few vaccines, and it was only because of my
elderly parents and things like that, not just my own parents but my wife’s parents as well.
Because I personally feel I have quite a good immune system. And I know a couple of
people who I work with that haven’t taken even the first two jabs” London participant 1.

“I've never taken the COVID Jab anyway. I'm a little bit sceptical and suspicious” Lon-
don participant 2.

3.1.3 Personal circumstances and social influences
Most participants mentioned that a combination of social and personal influences had
an impact on their decision to refuse the booster dose. In relation to this theme, partici-
pants discussed the role of family and friends, as well as comorbidities, conspiracy theo-
ries, and influential public figures.

“So from family members and friends now? none of them want the booster. So we're sort
of all singing from the same hymn sheet. So there has been no pressure you know for any of
us to actually have the booster”. London participant 4.
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“I've spoken to people that now believe ... that it is a big conspiracy, because the govern-
ment weren’t taking it seriously. So it’s almost backed up their beliefs that it isn’t real”
West Midlands participant 15.

“Novak Djokovic, the tennis player. Now, he relates to this quite heavily. He's an advo-
cate of not having any of the vaccinations. Now he’s an elite sportsman and he doesn’t
want to have any chemicals in his body which could potentially affect him in his perfor-
mance in some way, whether it’s to do with his sporting prowess or his general health and
fitness. So I can kind of see his point of view” West Midlands participant 12.

Interestingly, a few participants were concerned about how their decision to refuse
the booster would influence the health behaviours of close family members with
comorbidities.

“I am really glad they will offer (the booster dose) it to my husband. And I think he will
have it. Whether he’ll be influenced by me not having it I don’t know. But because his
condition is quite bad with his breathing I think he will have it. But I'm glad I haven’t got
that” West Midlands participant 11.

Participants from minority ethnic groups (e.g., Bangladeshi, Pakistani and Black Afri-
can) described how their ethnicity contributed to their refusal of the booster dose. Some
participants felt that their health status and ethnicity may result in side-effects, contrib-
uting to greater hesitancy to receive the booster dose.

“At the beginning of the pandemic, I felt I was considered high risk due to my health,
weight, and (Black Caribbean) ethnicity. I was scared to take it, thinking what if I react
badly” London participant 8.

Religious and cultural beliefs further influenced booster dose hesitancy, with partici-
pants expressing uncertainty about whether the booster dose’s design and manufactur-
ing was compliant with their faith. Additionally, public health messaging was viewed as
overly generic and inaccessible for those with limited English proficiency. As one Ban-
gladeshi participant from London described:

“Because we're Muslim, we had to also look at what is it made with. Is it compliant with
our religious beliefs?... we were very unsure if it was religiously appropriate or not” and ..
the messages and support were not tailored to ethnic communities... even the logistics... it
was very generic... my aunt doesn’t speak a word of English” London participant 3.

3.1.4 Policy and other logistical factors

A few participants mentioned government and professional policy to influence their vac-
cine hesitancy. This topic of discussion focused on the mandatory requirement to receive
the original vaccinations set by the UK government (for travel purposes) or workplaces
such as the NHS, alongside the nationwide lockdown periods. Participants expressed
their dissatisfaction with these policies, with some even viewing it as an infringement of
their human rights whilst others believed that the “herd immunity” approach adopted by
countries such as Sweden, would have produced greater health protection.

“There was tremendous pressure at work (NHS). I could lose my job if I didn’t take it. I
had people come at me from all sides in a very aggressive manner and but also the biggest
act and that didn’t even faze me, the biggest factor for me was not being able to see my
family. And that’s the only reason why I actually took the vaccines was I needed to travel
to see my family” London participant 4.
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“We are supposed to have a liberal country. People have fought and died you know,
including members of my family were in the military and they will be absolutely rolling
over in their graves to see that we were actually forced to take vaccines you know and not
given not given a choice. And it created such an atmosphere and workspaces, there was
tremendous amounts of bullying, tremendous amounts of pressure. And I can honestly say
I was traumatised by it” London participant 11.

“You're talking about herd immunity, aren’t you? So if you look at the Swedish model,
they went for herd immunity. And at first they had more deaths than we did. But I've read
some research, actually only last week, that says, overall, Sweden per capita did better
than we did” West Midlands participant 13.

Logistical factors, such as travel to the COVID vaccination facility, was another reason
behind participants’ decision to refuse the booster dose.

“The access points for the booster vaccines were terrible. It was terrible. Because it was
just like you know, people were sent like miles away, they had to travel miles. That was a
common experience of a few people I've spoken where they had to take like two or three
buses in order to get one” London participant 9.

4 Discussion

The study aimed to identify the factors that underpin predictors of hesitancy to receive
a COVID-19 booster dose. Several of the identified themes—such as mistrust in vac-
cine production, logistical barriers to access, and reliance on misinformation sources—
appear to reflect broader structural and systemic inequities that are known to affect
socioeconomically disadvantaged and ethnically diverse populations. Although our
study did not stratify participants by demographic characteristics, the diversity within
our sample allowed us to capture a range of experiences that are consistent with existing
evidence on health inequities. In the following sections, we explore several key themes
that emerged from the data and offer psychological interpretations.

4.1 Influence of COVID-19 booster dose production and rollout
We asked participants about how vaccine production and administration contributed
to their decision to refuse the booster dose. This theme had the joint-most number of
categories and the largest volume of text in the interviews, with vaccine manufactur-
ing emerging as the only general category. This theme was expressed by all participants
across both geographical locations and highlights a number of concerns especially
among ethnic minority groups with historical experiences of medical discrimination,
further fuelled vaccine hesitancy [24]. These include the ethical priorities of pharmaceu-
tical companies (e.g., profit over people), lack of safety due to the speed of the COVID-
19 vaccine rollout, and scepticism caused by a perceived lack of transparency in the
manufacturing and regulatory processes. Similar results are also reported by other stud-
ies on vaccine hesitancy [15, 16]. In particular, one qualitative project linked concerns
about rollout speed with difficulty understanding the pace and potential implications on
vaccine safety [25]. Addressing these concerns may be an effective way for future booster
dose campaigns to alleviate a number of fears surrounding vaccine manufacturing.

Two typical themes also emerged from this domain: side-effects and mix-matching
doses. Here, participants were fearful of experiencing an adverse reaction after receiv-
ing the booster dose and/or doses from different pharmaceutical companies. Several
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reasons explain this outcome. These include the unexpected side effects when taking
the original COVID-19 vaccine(s), witnessing adverse reactions among close family and
friends, and a fear of long-term health implications after taking the booster dose. Our
findings are supported by existing research [26, 27] and explained with more nuance by
using a psychological concept known as “pharmacophobia” Pharmacophobia describes
a fear of experiencing adverse side effects when taking a pharmaceutical product [28].
Symptoms can be equally present among undiagnosed individuals, with literature find-
ing it a predictor of vaccine hesitancy [28]. Addressing pharmacophobia may therefore
present a possible method to alleviate fears of potential side effects and improve vaccine
willingness.

Lastly, vaccine efficacy, prior vaccination experience, and needle phobia were the three
variant categories in this domain. First, several participants expressed their concern
about the levels of health protection provided by the booster dose. This result was unsur-
prising as other studies also found the unreliability of clinical trials to be a significant
factor in COVID vaccine refusal [29]. Second, a few mentioned that they refused to take
the booster dose as they do not take vaccines in general. For instance, one study found
nearly half (48.2%) of participants who typically refused the flu vaccine also declined the
COVID-19 vaccine [30]. Vice versa, one study found participants who had received the
flu vaccine were 5.18 times more likely to take the COVID-19 vaccine [31]. This sug-
gests that improved general vaccination behaviours may lead to positive spillover effects
[32], and it is no surprise that the UK now offers the booster dose and flu jab together
[21]. Last, two participants from West Midlands found the process of injecting the vac-
cine to be too distressing. This outcome is supported by relevant literature, which finds a
fear of medical procedures (notably vaccine injection) to be a significant determinant of
COVID-19 vaccine hesitancy [33].

4.2 Healthcare misinformation and beliefs

We asked participants a range of questions about their existing healthcare knowledge
and beliefs. Those with limited access to reliable health information were more likely
to endorse misinformation, exacerbating disparities in vaccine uptake. As participants
were sourced from socially deprived locations, we can assume that this may have been
exacerbated by a low socioeconomic status [34]. This domain had the equal-most num-
ber of categories, with three typical themes reported. These included pre-existing health
beliefs, healthcare knowledge, and information sources. First, some participants felt that
their natural levels of immunity provided adequate health protection against COVID,
thus reducing a need for a vaccine. This outcome is supported by one study, which found
nearly half (44.7%) of participants suggesting that natural immunity may be better than
a vaccine [11]. Second, some participants felt overwhelmed and confused by the amount
of information on COVID. The concept of “information overload” has been known to
cause COVID vaccine hesitancy, with this relationship mediated by cyberchondria
and perceived vaccine risk [35]. Last, participants used a range of information sources
to learn about COVID. Social media sites were often used to gain alternative perspec-
tives, whereas more traditional media outlets and research journals provided more reli-
able information. One study observed social media sites to increase COVID-19 vaccine
hesitancy, whilst the opposite effect was reported for institutional websites [36]. Most
debates on social media are reported as anti-vax and sharing false information [37, 38].
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To reduce vaccine hesitancy, greater emphasis must be placed on sharing scientifically
reliable information on social media, in addition to encouraging the use of institutional
websites.

The only variant themes that appeared in this domain were healthcare misinformation,
public health messaging, and lack of healthcare knowledge. The relationship between
misinformation and vaccine hesitancy is complex [39] as literature associates different
types of misinformation with unique vaccine hesitancy-related attitudes [40]. Nota-
bly, this relationship is strongest when involving politics, religion, and media. When
these types of misinformation are present, medical and scientific approaches may not
be adequate. Participants also mentioned that the lack of cultural appropriateness in
public health messaging contributed to their vaccine hesitancy. This outcome matches
the results of other studies, in which a more generalised approach to public health mes-
saging typically resulted in a particular lack of synergy with Black communities, certain
religious groups, and people living in deprived areas [27, 41]. Ensuring cultural appro-
priateness in future booster dose campaigns may be an effective way to mitigate these
disparities. Lastly, only two participants described a lack of healthcare knowledge to
influence vaccine hesitancy, with other studies reporting similar results [42, 43].

4.3 Vaccine hesitancy on a personal level

We asked participants about how personal circumstances and social influences impacted
vaccine hesitancy. Here, family and friends emerged as the only general category in this
domain, whereby participants mentioned a lack of pressure within their inner circle to
get vaccinated as all collectively agreed to refuse the booster dose. Similar findings were
also reported in one qualitative study where these types of discussion would typically
result in lower trust in the government, plus more doubts about vaccine safety and effi-
cacy [44]. Additionally, some participants only received the original vaccine when it was
a mandatory requirement to see vulnerable family members. This reason for vaccination
is also reported by Giebel et al. [45]. We also found that the link between vaccine hesi-
tancy and the influence of family and friends is bi-directional. For instance, participants
mentioned that they refused to share their true vaccine intentions due to fears of being
bullied by peers. Whilst participants still refused the booster dose in light of this social
stigma, literature finds it to be a common catalyst for unwanted COVID vaccination [46,
47).

Whilst no typical responses were documented, we found three variant responses in
this domain. These included comorbidities, conspiracy theories, and influential figures.
Some participants believed that the booster dose may negatively interact with existing
health conditions. This result was expected as literature finds, on average, one in five
individuals with serious comorbidities to report vaccine hesitancy [48]. Conspiracy the-
ories also contribute to vaccine hesitancy, with one study finding it to have the largest
effect [49]. Three participants also stated that the seemingly anti-vax views shared by
public figures re-enforced their stance to not take the booster dose. Additionally, three
participants mentioned Novak Djokovic’s stance against COVID vaccination [50], which
implies that the prominence of certain public figures may encourage individuals to align
with their viewpoints.
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4.4 The role of the UK government and policy

Lastly, we looked at the role of the UK government as we were curious to learn about
how policy impacted vaccine hesitancy. Despite the UK government playing a central
role in the public health messaging of the booster dose, no general theme emerged in
this category. Instead, policy and UK government appeared as a typical theme. Partici-
pants reported dissatisfaction with the mandatory requirement to receive the original
vaccinations set by the UK government (for travel purposes) or workplaces such as the
NHS. This outcome was somewhat expected as studies have found mandatory COVID-
19 vaccination to increase public mistrust in government and vaccine hesitancy, with
some individuals describing it as an infringement of human rights [51].

The lockdown periods appeared as another typical theme in this domain. Here, partic-
ipants questioned the level of health protection provided by the lockdowns, particularly
in comparison to the “herd immunity” approach adopted by other European countries
such as Sweden, which produced favourable results [52]. Participants also raised con-
cerns about the negative impact that this had on psychological wellbeing. Most partici-
pants described the lockdown periods as unnecessary and counterproductive, leading to
increasing mistrust in the UK government and eventual vaccine hesitancy.

4.5 Psychological interpretations of key themes

4.5.1 Vaccine production and administration

Participants’ previous encounters, as well as those of their friends and family, with side
effects from the original COVID-19 vaccine strongly influenced their hesitation towards
the booster dose. The vividness and ease of recalling these negative experiences likely
played a pivotal role in their decision-making, aligning with the availability heuristic
[53]. This bias refers to the tendency of individuals to base their judgments and deci-
sions on information that is easily accessible or readily available in their memory [53].
These persistent concerns about side effects and efficacy from these past incidents might
disproportionately shape their perceptions of the risks and benefits associated with the
booster dose, potentially impacting their decision to accept or decline it in vaccination.
This bias could lead individuals to give undue importance to negative memories or easily
remembered information, influencing their overall judgment regarding vaccination.

4.6 Health misinformation and beliefs

The concept of Epistemic Trust emerged as a critical factor influencing individuals’
behaviours and attitudes towards COVID-related information and vaccination. Epis-
temic Trust refers to the confidence or trust people place in the sources providing them
with knowledge or information. It directly impacts their beliefs, decision-making, and
actions based on the information received [54].

The perception and definition of science can also be conceived as a health belief that
impacted vaccination and is related to the theme: “Vaccine production and vaccination”.
The understanding of science, particularly in relation to health, forms a part of these
beliefs. For instance, beliefs about scientific methods, such as whether science requires
time and rigorous testing to achieve reliable results, constitute a health-related belief.
This viewpoint influences decisions concerning healthcare practices, treatments, and
preventive measures. For generations, our communities have passed down a story that
science demands time and patience—a tale ingrained within the collective unconscious.
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This narrative highlights the understanding that scientific discoveries often unfold grad-
ually, necessitating meticulous research and careful consideration. However, the advent
of the COVID-19 vaccine presented a contrasting narrative, telling a story of science’s
rapid pace. It conveyed the message that swiftness in scientific innovation equates to
precision. It conveyed the message that swiftness in scientific innovation equates to
precision. However, this updated narrative has not yet been fully absorbed into peo-
ple’s existing cognitive schemas, as many individuals remain anchored to long-standing
beliefs that scientific processes require lengthy development to be reliable [17]. As such,
the transition from the belief in science as a deliberate, time-consuming process to one
characterised by rapidity and precision is a shift that has not fully permeated this shared
realm of our community’s unconscious beliefs and values.

4.7 Personal circumstances and social influences

Social and personal influences intersect with broader systemic issues, as individuals
embedded in communities with higher exposure to misinformation, lower access to
healthcare, and historical medical neglect may face compounded barriers to vaccine
uptake. In these responses, the presence of the “bandwagon effect” is apparent [55]. Par-
ticipants’ comments reveal a shared consensus within their social circles or influential
figures about refusing the booster dose. This alignment with the beliefs and choices of
those around them fosters a sense of unity within the group. For instance, one partici-
pant noted the lack of pressure within their circle to get vaccinated, indicating collec-
tive agreement in rejecting the booster dose. Additionally, mentioning Novak Djokovic’s
anti-vaccination stance highlights how people may align their views with influential fig-
ures, influenced by their prominence. Moreover, some participants expressed concerns
about potentially impacting the health decisions of family members, suggesting a worry
about conforming to the group’s decisions. These instances illustrate the influence of
group beliefs on individual decision-making, showcasing the impact of the bandwagon
effect or groupthink on attitudes towards vaccination.

4.8 Policy and other logistical factors

The psychological aspect apparent here is “reactance” This occurs when individuals feel
their freedom or independence is being restricted, leading to a strong emotional reac-
tion against perceived control [56]. Mandatory vaccination policies and logistical bar-
riers such as limited access points disproportionately affect individuals from lower
socioeconomic backgrounds, reflecting systemic inequities in healthcare accessibil-
ity and autonomy. These systemic issues contribute significantly to vaccine hesitancy
among marginalized groups. In this case, participants showed dissatisfaction with gov-
ernment and workplace policies mandating vaccination, feeling it infringed upon their
rights. They expressed resistance due to the pressure felt, trauma, and perceived bully-
ing in their workplaces. Additionally, logistical issues like travel inconvenience to vac-
cination sites also influenced their reluctance to get the booster dose. Overall, reactance
played a role in their resistance to enforced vaccination policies and practical.

4.9 Possible directions for future booster dose campaigns
Based on the categories, subthemes and themes that the present study identified,
we are able to target the relevant literature and produce a number of evidence-based
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recommendations on how to address vaccine hesitancy and tailor future booster dose
campaigns to specific audiences. To ensure equity, these strategies must not only aim to
increase uptake overall but also prioritise access, trust, and cultural relevance for his-
torically underserved and marginalised groups. Addressing systemic barriers and social
determinants of vaccine access must be central to these interventions. Social determi-
nants of vaccine access refer to the non-medical factors that influence an individual’s
ability to receive vaccination, including socioeconomic status, education level, language
barriers, transportation availability, and trust in healthcare systems. Equitable interven-
tions acknowledge and actively address these disparities by providing resources and
messaging that are tailored, inclusive, and accessible to communities most at risk of
being left behind. For instance, in our study, family and friends had a profound impact
on participants’ decision to decline the COVID-19 booster dose. This decision may be
influenced by the conversations participants had with vaccine-hesitant family members
and friends, who could have projected their own COVID-related conspiracy beliefs,
such as anti-vax views. Literature finds anti-vax views to be closely associated with mis-
information and increased vaccine hesitancy [57]. Raising awareness on anti-vax views
and its contribution to the spread of COVID misinformation should be a key point of
consideration for future booster dose campaigns. To ensure equity, public health cam-
paigns must not only counter misinformation broadly but also work within social net-
works in communities where misinformation is most pervasive, particularly those with
lower levels of institutional trust or digital literacy. Social networks can serve as ampli-
fiers of vaccine-related misinformation, particularly in marginalized communities. Given
that anti-vax views are more commonly reported amongst diverse populations [58], this
could be an effective route to addressing vaccine hesitancy among specific audiences.

Vaccine manufacturing was another major reason behind participants refusing the
booster dose. In particular, participants raised questions about the ethical priorities of
pharmaceutical companies and booster dose safety. One evidence-based way to address
these issues is through public health messaging [59]. First, we recommend re-writing the
narrative that pharmaceutical company’s priorities monetary profit over tackling health
inequalities [59]. This can lead to mistrust, whilst also being untrue given their substan-
tial involvement in the COVID-19 crisis. Equitable messaging would highlight pharma-
ceutical efforts that have supported vulnerable communities, especially in low-resource
settings, thereby rebuilding trust among populations historically underserved by health
system. Public health messaging should emphasize these initiatives, particularly those
helping the most vulnerable populations [60] to challenge misconceptions and build
trust in the industry’s commitment to tackling health inequalities. Additionally, safety
concerns due to the speed of the COVID-19 vaccine rollout can be alleviated by bringing
more transparency in the manufacturing and regulatory processes.

Furthermore, participants cited healthcare misinformation as a key factor underlying
vaccine hesitancy. Most healthcare misinformation is spread via social media, which is
unsurprising given the large online community of anti-vaxxers [61] and lack of medical
professionals using these sites [62]. The lack of authoritative voices from the scientific
community creates an environment with little quality control and accountability, and so
it is unsurprising that many people experience confusion when trying to learn about the
booster dose. Involving authoritative figures from the scientific community into these
discussions may help establish more reliable and trustworthy sources of information
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[63]. Additionally, to be equitable and more synergistic with diverse populations, pub-
lic health campaigns must incorporate culturally competent strategies that reflect the
values, languages, and concerns of different communities [64]. This may result in these
groups becoming more scientifically informed and less likely to spread misinformation
within their social circles. This not only increases understanding but shows respect for
lived experiences, making individuals more likely to trust and act on the information
provided. Community-driven initiatives should be prioritized. Partnering with religious
institutions, local advocacy groups, and trusted figures—such as community health
workers—can help dispel misinformation and improve vaccine confidence. These locally
embedded strategies ensure that outreach is not only widespread, but context-sensitive
and inclusive—key markers of equity in public health communication.

4.10 Limitations

Our results should be viewed in light of certain limitations. First, we were only able to
confirm that participants had not received the booster dose through written consent.
Whilst providing evidence of vaccination status via the NHS app may be more offi-
cial, all participants stated that they had never downloaded or used the NHS app. Sec-
ond, while an in-depth analysis of how views on the original vaccine compare to the
booster dose would have been interesting, it was not the primary focus of the present
study. Nonetheless, participants perceived both types of vaccinations similarly. Third,
despite prioritising individuals with lower levels of education, our participants had a
wide range of education levels. This may have been due to using only one recruitment
platform, however, given the overlap in participant responses, we can assume that rea-
sons underlying booster dose refusal may be universal. Fourth, most participants were
White, and whilst we managed to gain interesting cultural insights on the booster dose
by individual from minority ethnic groups, we recommend future research gives further
focus to the views of diverse audiences. Furthermore, as participation required sufficient
English proficiency to complete an online interview, individuals with limited English
language skills—who are often disproportionately represented among certain ethnic
minority groups—may have been excluded. This may have restricted the diversity of per-
spectives included and limited the generalisability of findings to non-English-speaking
populations.

5 Conclusions

In our study, qualitative interviews with a diverse cohort revealed key insights into the
factors influencing individuals’ decisions to refuse the COVID-19 booster dose and
original vaccines. Notably, transparency in vaccine manufacturing emerged as crucial,
emphasising the need to increase transparency throughout the entire manufacturing
process, from development to distribution, and provide clear information on regula-
tory approvals, quality control measures, and safety protocols. Additionally, addressing
healthcare misinformation and beliefs was identified as paramount, necessitating the
enhancement of cultural appropriateness in public health messaging. Education on vac-
cine development and safety played a vital role, with recommendations to clarify mis-
conceptions regarding profit prioritisation over safety and highlight rigorous safety
protocols during development and manufacturing. To alleviate concerns about vaccine
efficacy, the study emphasised the importance of sharing real-world data and success
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stories of booster dose recipients. Furthermore, the necessity of tailored messaging for

specific audiences was underscored, urging the utilisation of diverse communication

channels to reach various communities effectively. Continuous monitoring and adap-

tation were deemed essential, urging the establishment of feedback mechanisms to

monitor public sentiment and address concerns promptly. Collaboration with public

health authorities was advocated, promoting peer-to-peer communication and encour-

aging sharing positive vaccination experiences. Lastly, the importance of research and

evidence-based communication was highlighted, suggesting the utilisation of evidence-

based information to enhance credibility and trustworthiness in communication efforts.

Appendix 1: Interview questions

PART 1- demographic information

oW e

What is your age?
What is your gender?
Highest level of education achieved?

Current occupation?

a. How long have you been in this role?

. Which is your postcode (optional)?

6. Are you suffering from any long-term or chronic health conditions?

. How is your health, in general?

PART 2-

1.

What are your perceptions about Covid-19 vaccination booster?

Prompts.

a.

Can you tell me if the Covid-19 vaccine booster is safe, in your opinion?

b. Can you tell me if the Covid-19 vaccine booster is useful, in your opinion?

. What is the reason for proposing such a vaccination to you?

. What do you think about the side effects of the vaccination?

d. Have you heard of anyone who experienced side effects after receiving a booster

dose?

e. Have you read about side effects after receiving a booster dose? Where?

f. In your opinion, what type of side effects might you experience?

. Is it your opinion that pharmaceutical companies have developed COVID-19

vaccines that are safe and effective?

g. Are there any aspects of their work product that do not convince you?
h. Did you ever have any experience (direct or indirect) related to a pharmaceutical

company’s work?
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4. If everyone in society maintains preventive measures, do you believe the COVID-
19 pandemic can be eliminated without vaccination?

i. How did you come to this conclusion? What factors led you to this conclusion?

5. Do you believe the COVID-19 booster vaccine is different from the other doses?

j. Inyour opinion, is Mix-Matching the booster dose safe and effective?
k. According to your opinion, why has the government proposed the COVID-19

booster?

6. In general, where do you obtain information regarding your health?
. Where did you find information regarding the COVID 19 booster?

m. What your family and friends think about covid 19 booster? How do you know
that?

7. To summarise all the main points of this interview, can you list the main reasons

for refusing your booster vaccination?

FINAL question.
That brings me to the end of my questions, thank you for your time, is there anything

you would like to add that hasn’t been discussed already?

Appendix 2
Visual demonstration of how we used NVivo V12 to highlight relevant text in each tran-

scription as a node and then categorise it under a central theme.
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Visual representation of how NVivo V12 allows you to view the frequency of categories

across all interview transcripts. The frequency of each node allows us to categorise it as
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