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Objectives. Development of a vaccine against COVID-19 will be key to controlling the
pandemic. We need to understand the barriers and facilitators to receiving a future
COVID-19 vaccine so that we can provide recommendations for the design of
interventions aimed at maximizing public acceptance.

Design. Cross-sectional UK survey with older adults and patients with chronic
respiratory disease.

Methods. During the UK’s early April 2020 ‘lockdown’ period, 527 participants (31|
older adults, mean age = 70.4 years; 216 chronic respiratory participants, mean
age = 43.8 years) completed an online questionnaire assessing willingness to receive a
COVID-19 vaccine, perceptions of COVID-19, and intention to receive influenza and
pneumococcal vaccinations. A free text response (n = 502) examined barriers and
facilitators to uptake. The Behaviour Change Wheel informed the analysis of these
responses, which were coded to the Theoretical Domains Framework (TDF). Behaviour
change techniques (BCTs) were identified.

Results. Eighty-six per cent of respondents want to receive a COVID-19 vaccine. This
was positively correlated with the perception that COVID-19 will persist over time, and
negatively associated with perceiving the media to have over-exaggerated the risk. The
majority of barriers and facilitators were mapped onto the ‘beliefs about consequences’
TDF domain, with themes relating to personal health, health consequences to others,
concerns of vaccine safety, and severity of COVID-19.

Conclusions. Willingness to receive a COVID-19 vaccination is currently high among
high-risk individuals. Mass media interventions aimed at maximizing vaccine uptake should
utilize the BCTs of information about health, emotional, social and environmental
consequences, and salience of consequences.
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Statement of contribution

What is already known on this subject?

e Uptake of a vaccine for COVID-19 will be vital for controlling the pandemic, but the success of this
strategy relies on public acceptance of the vaccine.

e Uptake of vaccinations and public confidence in vaccines has been falling in recent years.

e Evidence suggests that 74% of the French population want to receive a COVID-19 vaccination.

What does this study add?

o This study found that 86% of our sample of high-risk participants in the United Kingdom are willing to
receive a future vaccine for COVID-19.

e This study showed that perceived barriers and facilitators to uptake of the COVID-19 vaccination
concentrated on the ‘beliefs about consequences’ TDF domain.

e This study suggests that the content of mass media interventions to improve vaccine uptake should
focus on the BCTs of information about health, emotional, social and environmental consequences,
and salience of consequences. These techniques should be pitched in relation to both self and, most
importantly, to others.

Background

Vaccination will be vitally important in controlling the COVID-19 pandemic and bringing
an end to social distancing, with researchers worldwide working to develop and test a
vaccine. However, the success of this strategy relies upon public acceptance of the
vaccine. At the time of writing, 115 vaccine candidates are in development and there is an
indication that vaccines could be available for emergency use by early 2021 (Thanh Le
et al., 2020). In recent years, vaccination rates and public confidence in vaccines have
been falling (Larson et al., 2016); a pattern observed in childhood immunizations, such as
measles, and in adult vaccination programmes. For example, seasonal influenza
vaccination uptake, even among those who are at high risk (e.g., those with chronic
illnesses), is typically less than 50%, which falls substantially below the World Health
Organization (WHO) target of 75% (Jorgensen et al., 2018). Recent findings from the
Wellcome Global Monitor showed that only 59% of people in Western Europe believe that
vaccines are safe (Wellcome Trust, 2019). Therefore, the current study investigated the
barriers and facilitators of uptake of a future COVID-19 vaccination. We then used this
information, and the framework of The Behaviour Change Wheel (BCW; Michie, Atkins &
West, 2014), to make recommendations about the design of interventions aimed at
maximizing vaccine uptake by the public.

Vaccine hesitancy was evident during the last worldwide pandemic (H1N1 ‘swine flu’
in 2009), with data indicating that vaccination uptake was variable. Most countries
reported that less than half of the target population received the vaccine (Brien & Kwong,
2012). The target population varied by country with some countries aiming to vaccinate
the whole population and others only offering the vaccine to particular groups (e.g.,
health professionals, children, people with chronic disease, pregnant women). A
systematic review by Bish et al. (2011) examined the factors associated with vaccination
uptake during that pandemic. They found that stronger vaccination intentions and higher
vaccination uptake were related to the degree of threat experienced and perceptions of
vaccination as an effective coping strategy. Research also showed that the majority of the
public felt that they had a low risk of acquiring HIN1 (Davis et al., 2015; Seale et al., 2010).
In addition, non-uptake was related to concerns about the safety of the vaccine (Han et al.,
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2016) and the belief that the vaccine had not been properly tested and was rushed into
circulation (Fabry et al., 2011; Seale et al., 2010).

There are key differences between the current COVID-19 pandemic and the 2009
pandemic. Most notably, the 2009 pandemic was categorized as ‘moderate’ by the WHO,
and most people who were infected had mild symptoms (Wu et al., 2010). In contrast,
indications are that the COVID-19 pandemic is more contagious and has a higher mortality
rate than the 2009 pandemic. Relatedly, the pandemic has brought severe restrictions in
travel and daily activity across the globe. Consequently, perceptions of risk related to
COVID-19 are likely to be higher than for the 2009 pandemic, which may in turn increase
uptake of vaccination (Brewer et al., 2007).

Early evidence relating to potential COVID-19 vaccine hesitancy comes from France.
In a survey of a representative sample of the French population ten days after the
nationwide lockdown was introduced, 26% of respondents said they would not want to
receive a future vaccine for COVID-19 (The COCONEL Group, 2020). This was higher
among low-income participants (37%) and also prevalent among people aged older than
75 years (22%) who are at high-risk for COVID-19. However, it is important to note that
this study was conducted at an early stage of the pandemic. Intention to receive a future
vaccine may now have increased as the pandemic has progressed, with perceptions on
severity potentially increasing in line with the increasing numbers of those affected. More
recently, a study reported more positive views relating to a COVID-19 vaccine among
Australian adults, with only 4.9% stating they would not get the vaccine, and 9.4% stating
indifference. These beliefs were associated with lower education levels and health
literacy, and the belief that the threat of COVID-19 had been exaggerated (Dodd et al.,
2020).

The current study aimed to identify and understand the barriers and facilitators to
receiving a future COVID-19 vaccine and, using the BCW as a framework (Michie et al.,
2014), provide recommendations for the design of interventions aimed at maximizing
uptake of the vaccine among the public. The BCW provides a useful framework for
designing interventions. It is based on the synthesis of 19 existing behaviour change
frameworks and has the Capability Opportunity Motivation-Behaviour (COM-B) model at
the centre (Michie, Stralen, & West, 2011). The COM-B model describes behaviour as the
interaction between an individual’s capability, opportunity, and motivation to engage in
the behaviour with six components that drive behaviour (i.e., physical capability,
psychological capability, physical opportunity, social opportunity, reflective motivation,
and automatic motivation). These COM-B components are linked to intervention
functions @.e., education, persuasion, incentivization, coercion, training, enablement,
modelling, environmental restructuring, restrictions) through which an intervention can
change behaviour, and seven broad policy categories (i.e., guidelines, environmental/
social planning, communication/ marketing, legislation, service provision, regulation,
fiscal measures). Intervention functions are then linked to behaviour change techniques
(BCTs), which are the observable, replicable, and irreducible active ingredients of an
intervention (Cane et al., 2012, 2015; Michie et al., 2014), with BCT groupings of goals
and planning, feedback and monitoring, social support, shaping knowledge, natural
consequences, comparison of behaviour, associations, repetition and substitution,
comparison of outcomes, reward and threat, regulation, antecedents, identity, scheduled
consequences, self-belief, and covert learning.

The present study has four key research questions (RQs):
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RQ1: What proportion of participants are willing to receive a vaccination for COVID-19
if it becomes available, and what are the associated psychological and socio-
demographic factors?

RQ2: What are the factors that would shape the participants’ COVID-19 vaccination
behaviour, and which theoretical domains are key in shaping this behaviour?

RQ3: What key themes are present within the most dominant theoretical domain and
what do these suggest about future intervention content?

RQ4: What are the relevant intervention functions and associated behaviour change
techniques that we can use to provide potential evidence-based and theoretically
informed future intervention content?

Methods

Data collection took place for ten days from 1°° April 2020, spanning the second and third
weeks of lockdown in the UK. At that time, the COVID-19 vaccination was in early
development, with the first human trial of the vaccine commencing on 23" April 2020 in
the United Kingdom. The sample for the present study had previously been recruited for
two ongoing projects examining vaccination behaviour more broadly. Ethical approval
was received from the University Ethics Committee to extend these studies by contacting
participants and inviting them to answer questions relating to COVID-19. Participants
completed an online questionnaire assessing their views on COVID-19. The questionnaire
included a free text response in order to gather qualitative data regarding barriers and
facilitators to vaccination, with responses mapped to the TDF.

Participants and procedure

The present sample comprised 527 participants (57% female) with a mean age of
59.5 years old (SD = 16). This represented a convenience sample recruited to purposive
criteria. Of those, 311 were older adults, and 216 had chronic respiratory disease. In order
to be part of the original older adult vaccination study, participants had to be aged 65+
(i.e., the age required to be offered the annual flu vaccination free of charge) and living
independently. In order to be part of the chronic respiratory disease sample, participants
had to be aged 18-64 with a chronic respiratory disease (e.g., asthma or chronic
obstructive pulmonary disease [COPD]). These participants were originally recruited via
social media adverts, partner organizations, and University participant panels. For the
current study, participants received an email inviting them to take part in this additional
wave of data collection relating to COVID-19. Participants accessed the questionnaire by
clicking on the Qualtrics link contained within their invitation email.

Questionnaire

Perceptions of COVID-19

Seven items were used to assess perceptions of COVID-19. The items were selected from
previous research on perceptions of the 2009 pandemic (Rubin et al., 2009; Williams
et al., 2012) and assessed: likelihood of infection (‘How likely do you think it is that you
will contract coronavirus (COVID-19) over the next six months’), with response options
ranging from ‘very unlikely’ (1) to ‘very likely’ (4); severity of illness (‘I think if I catch
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coronavirus it will have major consequences for my life’), timeline for the outbreak (‘In my
opinion, the coronavirus outbreak is going to continue for a long time”), exaggeration of
the risk (‘I think the media have over-exaggerated the risks of catching coronavirus”), good
information (‘Overall, the information about coronavirus has been clear”), and trust in
authorities (‘In general, I think the authorities are acting in the public’s best interest in
dealing with the coronavirus outbreak’), all of which had response options of ‘strongly
agree’ (5) to ‘strongly disagree’ (1); and, finally, worry (‘How worried or anxious are you
about coronavirus’) with response options of ‘not at all worried’ (1) to ‘very worried’ (4).

COVID-19 vaccination intention

We asked ‘If a vaccine for coronavirus becomes available, would you want to receive it?’
and provided response options from ‘I definitely would not want to receive it’ (1) to ‘I
definitely would want to receive it’ (5). In addition, participants were asked, “What are the
factors that would influence this decision’ and provided a free text response option.

Influence of COVID-19 on future vaccination behaviour

Participants were asked ‘Do you think the current coronavirus (COVID-19) pandemic will
influence your decision about whether or not to receive the annual flu vaccination in the
future?’ with response options including ‘Yes, it will make me more likely to get the annual
flu vaccine’, ‘Yes, it will make me less likely to get the annual flu vaccine’, and ‘No, it will
not influence my decision’. The older adult participants were also asked this question in
relation to the pneumococcal (pneumonia) vaccination.

Analysis

For RQ1, descriptive statistics were computed, showing the proportion of participants
who are willing to receive a COVID-19 vaccine, and those who think COVID-19 will
influence their vaccination behaviour in general. #Tests and chi-square were then used to
examine any differences in vaccine willingness across gender or deprivation level,
respectively. Next, correlation analyses were performed to examine the associations
between vaccine willingness, age, and perceptions of COVID-19. Missing data were
minimal, typically <1% for most questions.

Content analysis of free text response

For RQ2, we performed directed content analysis of the responses based on the TDF
(Atkins et al., 2017; Hsieh & Shannon, 2005). The TDF comprises 14 broad theoretical
domains (.e., knowledge; skills; social/ professional role and identity; beliefs about
capabilities; optimism; beliefs about consequences; reinforcement; intentions; goals;
memory, attention, and decision processes; environmental context and resources; social
influences; emotion; behavioural regulation), synthesizing many diverse yet related
theoretical constructs. It is a useful tool that can be used to describe the causal
mechanisms that shape behaviours of interest. Our free text response invited people to
detail their perceptions of the factors that would shape their COVID-19 vaccination
behaviour. Responses were initially coded by AG against the TDF domains. LW and PF
then checked the coding for a random sample of 30% of the comments. Following rounds
of discussion concerning the very few areas of disagreement, 100% agreement in coding
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was achieved. In this way, we derived a clear sense of which theoretical domains were
important in shaping COVID-19 vaccination behaviour and which might present useful
causal mechanisms to address in future interventions.

Next for RQ3, in an attempt to provide a further more granular level of suggestions for
future intervention content, we conducted further thematic analysis of the most dominant
theoretical domain we found within the data (Braun & Clarke, 2006). This was conducted
by AG, and the themes were refined through discussion with PF. As the majority of
comments (90%) were coded under the beliefs about consequences domain, thematic
analysis was applied within this domain only.

Finally for RQ4, to suggest future intervention content that was both evidence-based
and theoretically informed analysis we used the BCW approach. Subsequently, we
mapped the relevant intervention functions and associated BCTSs to the key TDF domains
we had identified were prevalent within our sample (Cane et al., 2015; Michie et al.,
2013). This work was conducted by LW and PF.

Results

RQI—COVID-19 vaccination willingness

Our sample characteristics (Table 1) show that this is an older sample (due to the
inclusion of adults aged 65+ as one of the high-risk groups) and that the participants are
generally well-educated with more than half the sample having being educated at degree
or postgraduate level. The sample is well balanced in terms of gender profile (56.7%
female) and deprivation category. We found that 58% of the sample (z = 307) would
definitely want to receive a vaccine for COVID-19 once it becomes available, and 27%
(n = 143) probably would want to receive it (see Table 1). However, 7% were unsure
(n = 38), 2% (n = 9) would probably not want to receive it, and 6% (n = 29) would
definitely not want to receive it. There were no differences between the older adult group
and the chronic respiratory group in terms of willingness to receive the vaccine, #(1,
524) = 0.279, p = .78, or any differences between males and females, #(1, 523) = 1.45,
P = .14. There were also no differences in willingness to have the vaccine based on socio-
economic status (assessed by post-code indicated deprivation quintile; X%(5, n = 497) =
6.32, p=98.

In terms of the impact of COVID-19 on future vaccination behaviour in general, 202
participants (38%) stated that COVID-19 will make them more likely to receive the annual
flu vaccination in the future, with 1% (n = 5) stating it would make them less likely, and
61% (n = 318) saying it would not influence their decision. Among older adult
participants eligible for the one-off pneumococcal vaccine, but who had not opted to
receive it previously, 51% (n = 53) said they would now be more likely to get the vaccine
in future.

Correlation analysis

Pearson’s correlation analysis (Table 2) showed that willingness to receive a COVID-19
vaccination was positively associated with the belief that the COVID-19 outbreak is going
to continue for a long time, and negatively associated with the belief that the media has
over-exaggerated the risks of catching COVID-19. There were no significant correlations
between intention to vaccinate and the other questions tapping perceptions of COVID-
19, or with age. Higher levels of worry about COVID-19 were positively associated with
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Table I. Participant demographics and vaccination intention

Variables n %
Gender
Male 227 43.3
Female 297 56.7
Age (mean years, SD)
Chronic respiratory M =704 SD = 4.6
Older adult M =438 SD =134
Education
High School 9l 17.3
College 164 31.2
University 153 29.1
Postgraduate 117 223
Deprivation Quintile
| (most deprived) 99 19.9
2 105 21.1
3 98 19.7
4 94 18.9
5 (least deprived) 102 20.5
COVID-19 vaccine willingness
Definitely would 307 584
Probably would 143 27.2
Unsure 38 72
Probably would not 9 1.7
Definitely would not 29 5.5
Future influenza vaccination
More likely 202 385
Less likely 5 1.0
No influence 318 60.6
Future pneumococcal vaccination
More likely 53 17.2
No influence 50 16.2
Already had it 205 66.6

Note. % calculations exclude missing data.

perceived likelihood of infection, severity, and timeline, and negatively associated with
media over-exaggeration and age.

RQ2—Content analysis of free text using the TDF

Ninety-three per cent of the sample provided responses to the free text question (‘“What
are the factors that would influence this decision’ [receiving a vaccine for corona virus])
resulting in 502 comments for TDF coding. Comments were typically short. Nine
responses were mapped to two TDF domains as they described multiple influences on
vaccination behaviour. All other responses were mapped to one TDF domain. Eight of the
fourteen domains were identified across the responses: beliefs about consequences
(n = 455 responses), knowledge (n = 27), environmental context and resources
(n = 11), social influences (# = 7), emotion (n = 6), social/professional role and identity
(n = 2),optimism (n = 2), and behavioural regulation (7 = 1). As 90% of comments were
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coded under the beliefs about consequences domain, thematic analysis was applied
within this domain to gain more insight into the barriers and facilitators to COVID-19
vaccine uptake. A summary of the key TDF domains mapped to relevant intervention
functions and BCTs is shown in Table 3.

RQ3—Thematic analysis of the TDF domain ‘Beliefs about consequences’

Three facilitators and one barrier were identified from thematic analysis of comments
within the beliefs about consequences domain. ‘Personal health’ (7 = 176 responses),
‘severity of COVID-19 disease’ (7 = 85), and ‘health consequences to others’ (7 = 36)
were viewed as factors which facilitated vaccination, while ‘concerns about vaccine
safety’ (n = 158) was considered a barrier to vaccine uptake.

Personal health (facilitator)

Participants primarily described feeling particularly susceptible to contracting the virus.
Risk factors included older age (‘age and underlying medical condition makes me
vulnerable’ [female, aged 70]), having a chronic lung condition or other co-morbidities (‘I
have asthma so any chest infections put me at risk’ [female, aged 57]), and working in a
high-risk profession. Feeling vulnerable due to these risk factors, participants emphasized
that vaccination against COVID-19 would provide a sense of protection (‘I have a number
of co-morbidities so feel it is important to take the protection which is offered’ [female,
aged 68)]), and could help maintain their long-term health by gaining antibodies and
immunity to the disease.

Severity of COVID-19 disease (facilitator)

Concerns of contracting COVID-19 disease and the highly contagious nature of the virus
were highlighted by respondents as factors to vaccinate. The severity of contracting
COVID-19, and the fear of possibly dying from the disease, was motivators for participants
to vaccinate (‘Having seen young healthy people pass away from this disease Idon’t think I
would stand a chance against it’ [male, aged 36]; ‘. . .the worry and dread of coming into
contact with a disease which can have such dire consequences’ [female, aged 68]).
Additionally, participants noted that vaccination could offer immediate protection from
the disease in addition to potential outbreak ‘waves’ in the future (‘this disease could come
back and if we have vaccine that can prevent it then I would want it’ [male, aged 70]).

Health consequences to others (facilitator)

Achieving herd immunity and protecting the health of others were considered benefits to
vaccinating by participants. Contributing to achieving herd immunity against COVID-19
was a driving factor to vaccination for participants, with some participants considering it a
‘civic duty’ to vaccinate (‘it helps to build up herd immunity and protect everyone, not just
me’ [female, aged 67]). Protecting others, at community and global levels, was a common
factor associated with vaccine uptake, in addition to protecting family members and
friends (‘need to protect the human race from this new biological nightmare’ [male, aged
67]). Protecting family members was especially important to participants if they felt their
family members were in a high risk or vulnerable group for contracting COVID-19 (‘wife
has asthma so want to do it to keep her safe’ [male, aged 66]). Participants also described
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how they would vaccinate if it assisted with ending the COVID-19 pandemic, and
eliminating the need for the physical distancing and self-isolation safety measures in place
(‘so we never have to go through this again’ [female, aged 75]).

Concerns of vaccine safety (barrier)

As the COVID-19 vaccination is still under development at the time of this study, barriers
to vaccine uptake from participants primarily centred on the newness of the vaccine and
its safety and effectiveness (‘a bit sceptical as it would be a new vaccine’ [female, aged
41)]). Participants felt that the development of COVID-19 vaccines may be rushed and that
vaccination safety measures could be overlooked in the development process (‘I would
want to feel sure that it was safe and effective. I would not want a rushed to market
vaccine’ [female, aged 65]). Participants wanted assurance the vaccine was safe and
effective at preventing disease prior to vaccination. The level of these safety and
effectiveness concerns varied, with some participants stating they would want to see how
safe it was before getting vaccinated (‘as long as it is proven safe and effective, I would
have it’ [male, aged 74]), while others said they may wait years before getting vaccinated
to see the longer-term effects of the vaccine (‘how safe the vaccine is. I would probably
wait a year or two to see how safe it is before getting it myself’ [female, aged 36]). Possible
vaccine side effects and severity of side effects were also cited as influences on the
decision to vaccinate against COVID-19 (‘how well tested the vaccine was, the side effects
and interactions weighed against the chance of contracting and potential consequences
coronavirus’ [female, aged 60]).

Although there were many comments surrounding safety concerns of a COVID-19
vaccine, some participants felt positively about the vaccine. These participants believed
in the personal and community benefits of vaccinations in general, and with reassurance
of the new vaccine’s safety, would ‘certainly’ want to receive it (‘trialling and testing, any
potential effects a new vaccine could have. Should it be trialled and proven safe, I would
take it’ [female, aged 35]). Reasons to vaccinate included to prevent contraction and
transmission of the virus and to lessen potential symptoms of the disease if they were still
to contract the virus (‘in order to reduce the chance of catching COVID-19 or at least
having a milder attack than otherwise’ [female, aged 71]).

RQ4—Potential evidence-based and theoretically informed future intervention
content

Table 3 shows how our BCW analysis on the thematic analysis of ‘beliefs about
consequences’ concerning vaccination behaviour. We tabularise the key thematic
findings, the relevant intervention functions and appropriate behaviour change
techniques. In the right-hand column, we operationalize this suggested intervention
content into potential intervention ideas that could form the basis of further focussed
intervention development work.

Overall, our suggestions here focus on suggesting ways of encouraging a decisional
balance amongst those with some hesitancy to enhance vaccination uptake. This could be
achieved through intervention materials fostering the appraisal of an array of conse-
quences of vaccination, for both self but particularly in relation to others.
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Discussion

To our knowledge, this study is the first in the world to examine the public’s perceived
barriers and facilitators around future COVID-19 vaccination. It presents novel findings
that may shape future policy, practice, and intervention development. The study aimed to
identify the facilitators and barriers to uptake of a future COVID-19 vaccine, specifically
within high-risk populations (older adults aged 65+, and young/middle-aged adults with
chronic respiratory disease). We have identified that willingness to receive a vaccination
for COVID-19 is currently high among at-risk adults in the United Kingdom, with 86%
indicating they would want to receive it. Given the general decline in vaccination uptake
and trust observed in recent years (Larson et al., 2016), the figure of 86% is very promising.
However, even in this high-risk sample, there is still a sizable proportion of people who are
either undecided or who do not want to receive a COVID-19 vaccination. Reluctance to
receive the vaccine was associated with the belief that the media have over-exaggerated
the risks of COVID-19 and that the timeline for the outbreak will be short.

Promisingly, our data also suggest that COVID-19 may have a substantial and positive
impact on vaccination behaviour in general, with 38% saying it will make them more likely
to get the annual flu vaccination, and 51% saying they will now be more likely to receive
the one-off pneumococcal vaccination. These figures suggest positive unintended
consequences of COVID-19 on vaccine hesitancy in general. Unintended consequences
are usually linked to interventions, whereby the intervention can have either positive or
negative effects which were not planned by those implementing them (Oliver et al.,
2019). In the current context, lockdown can be theorized as a complex public health
intervention, which has had the unintended positive consequence of driving up demand
for vaccines in general, as individuals seek more protection for their health. It will also be
of interest to examine if there are other potentially related unintended positive
consequences, such as increased uptake of screening opportunities.

Analysis of the open-ended responses showed that the beliefs about consequences
TDF domain provide the greatest insight into the determinants of COVID-19 vaccination
intention. We identified four key themes that chime with core components of many
theories and models from health psychology that aim to explain behaviour (Rosenstock,
1974). First, personal health, chiming with the theoretical construct of personal
susceptibility, which described participants feeling at risk of contracting the virus, and
acted as a facilitator to vaccination as the vaccine was seen to offer protection. The second
facilitator to vaccination was perceptions of the severity of COVID-19 disease, with
participants noting the contagious nature of the illness and their fear of dying from it.
These perceptions regarding the contagiousness and seriousness of COVID-19 are in
contrast to the perceptions of the 2009 pandemic, where the public perceived that they
had a low risk of acquiring HIN1 (Seale et al., 2010). The final facilitator was health
consequences to others, with participants describing the importance to achieving herd
immunity and protecting their loved ones. The key barrier to vaccination was concerns of
vaccine safety, echoing ideas of response efficacy (Rogers, 1975), with participants noting
concerns about the vaccine being rushed into development. This concern regarding the
safety of a future vaccine is similar to the findings from the 2009 pandemic where non-
uptake was associated with the belief that the vaccine had not been properly tested and
was rushed into circulation (Fabry et al., 2011).

Using the BCW (Michie et al., 2014), we identified several intervention functions. In
the current context, the functions of education and persuasion are likely to be the most
useful. Education can improve knowledge of susceptibility and severity of COVID-19 and
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the effectiveness of vaccination, while persuasion can be used to change beliefs and
encourage action towards vaccination. In terms of content of these mass media
interventions, we identified a number of potential BCTs that reflected the beliefs about
consequences domain of the TDF (see Table 3 for detail). As the vaccination is likely to be
needed at a population-level, the mode of delivery for an intervention could be a
combination of mass media (e.g., TV and radio, print media), the social media, and
working closely with broadcasters and journalists to manage consistent messaging and
challenge misinformation (Davis et al., 2020). A coherent media presence would enable
the communication of strong descriptive and injunctive social norms concerning COVID-
19 vaccination.

Further intervention development work could examine how interventions to enhance
COVID-19 vaccine uptake (and uptake of the seasonal influenza vaccine this year) could
potentially build upon the publics’ prior investment in COVID-related behaviour change.
This might include framing the intervention as associated with compliance with the
lockdown and draw explicitly upon existing intervention messaging, for example ‘We’re
in this together’ and the protective discourse implied within phrases like ‘shielding’. In
this way, vaccination behaviours could ‘piggy-back’ onto the wider behavioural system of
COVID-related change. Intervention content could connect disparate COVID-related
behaviours, such as hand hygiene, social distancing, and volunteering with vaccination
compliance.

Strengths and limitations

Strengths of the study include the focus on two key populations (older adults and those
with chronic respiratory disease) who are at high risk for COVID-19. In addition, the
timing of the study means that we can provide future-facing recommendations for future
interventions aimed at maximizing uptake of the vaccine. There are also some limitations
to the present study. The duration of data collection was purposely focused during the UK
peak and therefore relatively short. Our data therefore provide an indication of vaccine
willingness at a particular stage of the pandemic. Further in-depth data collection is
needed as the pandemic progresses in order to examine any changes in vaccination
intention. In addition, as data collection was performed online this may have limited
participation from older adults who do not use the internet. Moreover, our findings relate
to a vaccine that is currently in development, so side effects and safety are not yet known.
We also do not know if our findings would generalize to members of the public at lower
risk of COVID-19, or if the presence of multiple risk factors (e.g., older age and the
presence of a chronic health condition) would drive up willingness to receive the vaccine
further. Furthermore, our BCW analysis is based on limited qualitative data with no
quantitative element. Further in-depth research focussed on intervention development is
therefore required.

Conclusions

Intention to receive a vaccine for COVID-19 is currently high (86%) among high-risk
members of the public. In addition, COVID-19 may have a positive effect on the uptake of
vaccinations for annual influenza and pneumonia. Perceived barriers and facilitators to
uptake of the COVID-19 vaccination concentrated on the beliefs about consequences TDF
domain. Facilitators were perceptions of risk to personal health, severity of COVID-19,
and health consequences to others. Concerns about vaccine safety acted as a barrier. The
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content of media interventions should focus on the BCTs of information about health,
emotional, social and environmental consequences, as well as the salience of those
consequences. This will provide the public with information about the beneficial
consequences of vaccination.

Acknowledgements

The University of Strathclyde supported the COVID-19 phase of data collection upon which the
current paper is based. The funding for the initial phase of this research on general vaccination
behaviour came from the Chief Scientist Office in Scotland (REF: HIPS/18/37 and CGA/19/52).

Conflicts of interest

All authors declare no conflict of interest.

Author contributions

Lynn Williams, Ph.D (Conceptualization; Formal analysis; Investigation; Methodology;
Writing — original draft) Allyson J. Gallant (Formal analysis; Investigation; Writing — review
& editing) Susan Rasmussen (Conceptualization; Methodology; Writing — review &
editing) Louise A. Brown Nicholls (Conceptualization; Methodology; Writing — review &
editing) Nicola Cogan (Conceptualization; Writing — review & editing) Karen Deakin
(Investigation; Writing — review & editing) David Young (Formal analysis; Writing —
review & editing) Paul Flowers (Conceptualization; Formal analysis; Writing — original
draft; Writing — review & editing).

Data availability statement

The data are not publicly available due to privacy or ethical restrictions.

References

Atkins, L., Francis, J., Islam, R., O’Connor, D., Patey, A., Ivers, N., ... Michie, S. (2017). A guide to
using the theoretical domains framework of behaviour change to investigate implementation
problems. Implementation Science, 12, 77. https://doi.org/10.1186/s13012-017-0605-9

Bish, A., Yardley, L., Nicoll, A., & Michie, S. (2011). Factors associated with uptake of vaccination
against pandemic influenza: A systematic review. Vaccine, 29, 6472—-6484. https://doi.org/10.
1016/j.vaccine.2011.06.107

Braun, V., & Clarke, V. (20006). Using thematic analysis in psychology. Qualitative Research in
Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp0630a

Brewer, N. T., Chapman, G. B., Gibbons, F. X., Gerrard, M., McCaul, K. D., & Weinstein, N. (2007).
Meta-analysis of the relationship between risk perceptions and behaviour: The example of
vaccination. Health Psychology, 26, 136-145. https://doi.org/10.1037/0278-6133.26.2.136

Brien, S., & Kwong, J. C. (2012). The determinants of 2009 pandemic A/HI1N1 influenza vaccination:
A systematic review. Vaccine, 30, 1255-1264. https://doi.org/10.1016/j.vaccine.2011.12.089

Cane, J., O’Connor, D., & Michie, S. (2012). Validation of the theoretical domains framework for use
in behaviour change and implementation research. Implementation Science, 7, 37. https://doi.
0rg/10.1186/1748-5908-7-37


https://doi.org/10.1186/s13012-017-0605-9
https://doi.org/10.1016/j.vaccine.2011.06.107
https://doi.org/10.1016/j.vaccine.2011.06.107
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1037/0278-6133.26.2.136
https://doi.org/10.1016/j.vaccine.2011.12.089
https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.1186/1748-5908-7-37

COVID-19 vaccination uptake |5

Cane, J., Richardson, M., Johnston, M., Ladha, R., & Michie, S. (2015). From lists of behaviour change
techniques (BCTs) to structured hierarchies: Comparison of two methods of developing a
hierarchy of BCTSs. British Journal of Health Psychology, 20(1), 130-150. https://doi.org/10.
1111/bjhp.12102

Davis, M. D. M., Lyall, B., Whittaker, A., Lindgren, M., Djerf-Pierre, M., & Flowers, P. (2020). A year in
the public life of superbugs: News media on antimicrobial resistance and implications for health
communications. Social Science & Medicine, 256, 113032. https://doi.org/10.1016/j.socsc
imed.2020.113032

Davis, M. D. M., Stephenson, N., Lohm, D., Waller, E., & Flowers, P. (2015). Beyond resistance: Social
factors in the general public response to pandemic influenza. BMC Public Health, 15, 436.
https://doi.org/10.1186/s12889-015-1756-8

Dodd, R. H., Cvejic, E., Bonner, C., Pickles, K., McCaffery, K. J., & Sydney Health Literacy Lab COVID-
19 group (2020). Willingness to vaccinate against COVID-19 in Australia. Lancet Infectious
Diseases. https://doi.org/10.1016/81473-3099(20)30559-4

Fabry, P., Gagneur, A., & Pasquier, J.-C. (2011). Determinants of A(HIN1) vaccination: cross
sectional study in a population of pregnant women in Quebec. Vaccine, 29, 1824-1829.
https://doi.org/10.1016/j.vaccine.2010.12.109

Han, K. Y.J, Michie, S., Potts, H. W. W., & Rubin, G. ]J. (2016). Predictors of influenza vaccine uptake
during the 2009/10 influenza A H1N1v (‘swine flu’) pandemic: Results from five national surveys
in the United Kingdom. Preventive Medicine, 84, 57-61. https://doi.org/10.1016/j.ypmed.
2015.12.018

Hsieh, H. F., & Shannon, S. E. (2005). Three approaches to qualitative content analysis. Qualitative
Health Research, 15, 1277-1288. https://doi.org/10.1177/1049732305276687

Jorgensen, P., Mereckiene, J., Cotter, S., Johansen, K., Tsolova, S., & Brown, C. (2018). How close are
countries of the WHO European Region to achieving the goal of vaccinating 75% of key risk
groups against influenza? Results from national surveys on seasonal influenza vaccination
programmes, 2008/2009 to 2014/2015. Vaccine, 36, 442—452. https://doi.org/10.1016/j.vacc
ine.2017.12.019

Larson, H. J., De Figueiredo, A., Xiahong, Z., Schulz, W. S., Verger, P., Johnston, I. G., . . . Jones, N. S.
(2016). The state of vaccine confidence 2016: Global insights through a 67-country survey.
EBioMedicine, 12, 295-301. https://doi.org/10.1016/j.ebiom.2016.08.042

Michie, S., Atkins, L., & West, R. (2014). The bebaviour change wheel: A guide to designing
interventions. London, UK: Silverback.

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman, W., ... Wood, C. E.
(2013). The behavior change technique taxonomy (v1) of 93 hierarchically clustered
techniques: Building an international consensus for the reporting of behavior change
interventions. Annals of Bebavioral Medicine, 46(1), 81-95. https://doi.org/10.1007/
$12160-013-9486-6

Michie, S., Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new method for
characterising and designing behaviour change interventions. Implementation Science, 6, 42.
https://doi.org/10.1186/1748-5908-6-42

Oliver, K., Lorenc, T., Tinkler, J., & Bonell, C. (2019). Understanding the unintended consequences
of public health policies: The views of policymakers and evaluators. BMC Public Health, 19,
1057. https://doi.org/10.1186/512889-019-7389-6

Rogers, R. W. (1975). A protection motivation theory of fear appeals and attitude changel. The
Journal of Psychology, 91(1), 93—114. https://doi.org/10.1080/00223980.1975.9915803

Rosenstock, I. M. (1974). Historical origins of the health belief model. Health Education
Monographbs, 2, 328-335. https://doi.org/10.1177/109019817400200403

Rubin, G. J., Amlot, R., Page, L., & Wessely, S. (2009). Public perceptions, anxiety, and behaviour
change in relation to the swine flu outbreak: Cross sectional telephone survey. BMJ, 339, b2651.
https://doi.org/10.1136/bm;j.b2651


https://doi.org/10.1111/bjhp.12102
https://doi.org/10.1111/bjhp.12102
https://doi.org/10.1016/j.socscimed.2020.113032
https://doi.org/10.1016/j.socscimed.2020.113032
https://doi.org/10.1186/s12889-015-1756-8
https://doi.org/10.1016/S1473-3099(20)30559-4
https://doi.org/10.1016/j.vaccine.2010.12.109
https://doi.org/10.1016/j.ypmed.2015.12.018
https://doi.org/10.1016/j.ypmed.2015.12.018
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1016/j.vaccine.2017.12.019
https://doi.org/10.1016/j.vaccine.2017.12.019
https://doi.org/10.1016/j.ebiom.2016.08.042
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/s12889-019-7389-6
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1177/109019817400200403
https://doi.org/10.1136/bmj.b2651

16  Lynn Williams et al.

Seale, H., Heywood, A. E., McLaws, M. L., Ward, K. F., Lowbridge, C. P., Van, D., & MacIntyre, C. R.
(2010). Why do I need it? Tam not at risk! Public perceptions towards the pandemic (HIN1) 2009
vaccine. BMC Infectious Diseases, 10(1), 99. https://doi.org/10.1186/1471-2334-10-99

Thanh Le, T., Andreadakis, Z., Kumar, A., Gomez Romdn, R., Tollefsen, S., Saville, M., & Mayhew, S.
(2020). The COVID-19 vaccine development landscape. Nature Reviews Drug Discovery, 19,
305-3006. https://doi.org/10.1038/d41573-020-00073-5

The COCONEL Group (2020). A future vaccination campaign against COVID-19 at risk of vaccine
hesitancy and politicisation. The Lancet Infectious Diseases, 20(7), 769-770. https://doi.org/
10.1016/S1473-3099(20)30426-6

Wellcome Trust. (2019). Wellcome Global Monitor 2018. Retrieved from https://wellcome.ac.uk/
reports/wellcome-global-monitor/2018

Williams, L., Regagliolo, A., & Rasmussen, S. (2012). Predicting psychological responses to Influenza
A, HIN1 (“Swine flu”): The role of illness perceptions. Psychology, Health & Medicine, 17, 383—
391. https://doi.org/10.1080/13548506.2011.626564

Wu,]J. T., Ma, E. S, Lee, C. K., Chu, D. K., Ho, P. L., Shen, A. L., ... Lin, C. K. (2010). The infection
attack rate and severity of 2009 pandemic HIN1 influenza in Hong Kong. Clinical Infectious
Diseases, 51, 1184-1191. https://doi.org/10.1086/656740

Received 9 June 2020; revised version received 20 July 2020


https://doi.org/10.1186/1471-2334-10-99
https://doi.org/10.1038/d41573-020-00073-5
https://doi.org/10.1016/S1473-3099(20)30426-6
https://doi.org/10.1016/S1473-3099(20)30426-6
https://wellcome.ac.uk/reports/wellcome-global-monitor/2018
https://wellcome.ac.uk/reports/wellcome-global-monitor/2018
https://doi.org/10.1080/13548506.2011.626564
https://doi.org/10.1086/656740

