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What causes COVID-19 vaccine hesitancy?
Ignorance and the lack of bliss in the United
Kingdom
Josh Bullock 1✉, Justin E. Lane2,3 & F. LeRon Shults 4

Understanding vaccine hesitancy has become increasingly important during the COVID-19

pandemic as governments around the globe have been struggling to convince portions of

their populations to participate in vaccination protocols. Here we report on a nationally

representative survey of the United Kingdom in which data revealed that individuals showed

more willingness to take fictitious vaccines (putatively produced by the US government

Medicare program and the now defunct healthcare company Theranos) than to take the

Sputnik and Sinovac vaccines (developed by the Russian and Chinese governments respec-

tively). The data indicate that the critical factor in vaccine hesitancy among the respondents

was anxiety rather than familiarity with vaccines.
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Background

The novel coronavirus (SARS-CoV-2) is a highly contagious
virus that was first identified in Wuhan, China in
December 2019. The newly discovered virus causes the

COVID-19 disease, which spreads rapidly within and across
borders. In March 2020 the World Health Organization (WHO)
assessed COVID-19 “as a pandemic… and called every day for
countries to take urgent and aggressive action” (WHO, 2020).
The pandemic has had a devastating effect worldwide (Johns
Hopkins Coronavirus Resource Center, 2022). Early in the pan-
demic there was no proven method of treatment, and govern-
ments had to scramble to provide supportive care, with older
people and those with underlying health conditions being more
susceptible to serious illness. In the absence of effective treatment,
countries around the world attempted to contain the spread of the
virus by issuing travel bans, enforcing quarantines and lock-
downs, and developing social distancing and mask-usage proto-
cols. In response to the need for an effective treatment to combat
the virus, the world’s scientific community mobilized and we
witnessed a ‘generation’s Sputnik moment’ (Johnson and Dou,
2020) as leading pharmaceutical companies and scientists raced
to develop and test vaccines through rigorous (but rushed) clin-
ical trials (Murphy et al., 2021).

However, this sense of urgency in finding a vaccine was not
shared across all demographics. False information and home-
made remedies were increasingly shared online, and sometimes
promoted by conservative politicians (BBC News, 2020). As an
anti-vaxxer movement mobilized and spread utilizing social
media platforms, administrators of such platforms found them-
selves “struggling to control online health dis- and misinforma-
tion” that threatened to dominate online discourse (Johnson
et al., 2020). The SAGE working group on “vaccine hesitancy”
defined the latter as “delay in acceptance or refusal of vaccination
despite availability of vaccination services,” noting that this
complex problem is context specific and “influenced by factors
such as complacency, convenience and confidence” (MacDonald
et al., 2015). Research on the factors influencing vaccine hesitancy
and strategies for mitigating it predates the emergence of
COVID-19 is not new (Bianco et al., 2019; Guay et al., 2019;
MacDonald et al., 2018), but it took centre stage as the pandemic
progressed (Dror et al., 2020; Puri et al., 2020).

A systematic review of existing peer-reviewed research using key
search terms “Vaccine hesitancy AND COVID-19” found lower
acceptance of vaccines among women, Blacks/Africans, unem-
ployed people, and lower income, lower education, lower age
cohorts (Troiano and Nardi, 2021). Religiosity was also negatively
correlated with willingness to take a COVID-19 vaccine, while
declared democratic political support was positively correlated. This
review of fifteen studies found that the most common reasons given
for refusal were: “being against vaccines in general, concerns about
safety/thinking that a vaccine produced in a rush is too dangerous,
considering the vaccine useless because of the harmless nature of
COVID-19, general lack of trust, doubts about the efficiency of the
vaccine, belief to be already immunized, doubt about the prove-
nience of vaccine” (Troiano and Nardi, 2021).

Previous research during the pandemic has found a variety of
factors influencing vaccine hesitancy or refusal in different con-
texts, some of which are particularly relevant for our study.
Concern about the safety of vaccines or their potential side-effects
was the most common reason expressed for vaccine hesitancy in
both a study of Chinese adults (Liu et al., 2021) and a study of low
to middle income countries (Solís Arce et al., 2021). Anxiety
about the efficacy and safety of eventual COVID-19 vaccines was
also a predictor of vaccine hesitancy in populations surveyed in
Portugal and Italy (di Giuseppe et al., 2021; Soares et al., 2021).
Studies in the US found that hesitancy about future COVID-19

vaccines was associated with factors, such as younger age, lower
educational attainment, and conservative political ideology, and
common reasons given for hesitation included need for more
information and lack of trust (Fisher et al., 2020; Fridman et al.,
2021). A study using a representative sample of Ireland
(N= 1041) and the UK (N= 2025) explored the psychological
characteristics associated with COVID-19 for vaccine hesitancy
and resistance and found that in both countries the latter were
significantly associated with three demographic factors: sex, age,
and income level. Women, younger age cohorts, and individuals
with lower income levels were more likely to be hesitant or
resistant to vaccination (Murphy et al., 2021).

The United Kingdom was the first country to approve a COVID-
19 vaccine tested in a large clinical trial. On December 2, 2020, UK
regulators granted emergency-use authorization of the Pfizer-
BioNTech vaccine, seven months after the start of clinical trials
(Ledford et al., 2020). Shortly afterward, on December 30, the
Oxford-AstraZeneca vaccine was approved for first use (AstraZene-
ca’s COVID-19 Vaccine Shows Effectiveness against Indian Variants of
SARS-CoV-2 Virus, 2021). As of December 15, 2021, more than 43
million people in the UK have had at least one dose (population of
67.61 million), 39.2 million have received a second dose and a further
20.7 million have received a booster/third dose (Morgan, 2021). A
recent survey (Office for National Statistics, 2021) found that, as of
December 3, 2021, most (90%) double-vaccinated adults would likely
accept a booster Covid-19 vaccine. However, within the double-
vaccinated category 1 in 20 were very unlikely or fairly unlikely to
have a booster if offered. Common reasons for booster refusal
included belief that the second vaccine is enough to keep them safe
(59%) or that the booster will not offer any further protection (49%).
Additionally, respondents expressed concerns about long-term effects
on health (33%) and about whether the booster should be offered to
others instead of themselves (22%). This study sought to explore
knowledge and willingness to take Pfizer-BioNTech and other vac-
cines developed in the West, e.g., Moderna (US) and Janssen-J&J
(The Netherlands), as well as vaccine programs developed in Russia
and China. Russia’s Sputnik vaccine reported 91.4% efficacy for its
vaccine (COVID-19 Sputnik V); however, these figures have been
contested because only 39 of the 18,000 people in the trial tested
positive for COVID-19 (Ling, 2021). China’s Sinovac phase three
trials conducted in Brazil, Chile, Indonesia, Turkey and the Phi-
lippines have given disparate unpublished results (Dyer, 2021).
Researchers in Brazil have found Sinovac to have a 50.7% efficacy
which increases to 62.3% with longer dosing intervals, while Turkish
researchers have reported a much higher 83.5% efficacy (Dyer, 2021).

Vaccine hesitancy, which can be driven by conspiracy theories,
fear, doubt, distrust of scientific expertise, and lack of information
(Haerlin and Parr, 1999; Larson, 2020), puts lives at risk. The
stakes are high. In order to contribute to a better understanding
of the factors influencing vaccine hesitancy, we investigated a
representative UK sample and explored the link between
knowledge about vaccines and willingness to become vaccinated.

Methods
The sample consisted of N= 537 UK adults who completed a
survey on their religious and political beliefs as well as their
eagerness, willingness, and hesitance to take various global
COVID-19 vaccines—with two vaccines “Theranos” and “Medi-
care” being fake. The survey was piloted with a soft-launch on
social media (which had 37 respondents, who were included in
the final sample) followed by a representative sample recruited via
Prolific in March 2021. Using the Prolific platform, participants
were directed to an online survey. The first information presented
to the participant was informed consent. Informed consent was
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provided by all participants, at the informed consent prompt, the
participant was informed about the use and anonymization of the
data and that survey responses guarantee the anonymity of each
participant. The study was done in line with the ethical guidelines
and approval of Kingston University. Participants were com-
pensated £1.29 for their participation.

The survey started by asking about the participant’s level of
education, age, gender, race/ethnicity, religious and spiritual
identity (asking specifically with which group they align them-
selves), what region from the UK they are from, annual income,
relationship status, frequency of social media use (focusing on
Twitter, Reddit, Facebook, and Instagram specifically), whether
they are in a risk population for COVID, and their political
beliefs. The measure of political beliefs used a scale that presented
the participant with two sliders where they can rate their political
beliefs, one slider for economic beliefs and one slider for social
beliefs. The sliders are anchored with “very liberal” (0) and “very
conservative” (100).

The survey then asked if the participant had been vaccinated. If
they had been vaccinated, they were asked how anxious they felt
about taking the vaccine. If not, they were asked if they would
take the vaccine if offered and whether they would get it imme-
diately when offered, delay, or refuse to get it. They were also
asked to report their feelings toward receiving the vaccine (on a
scale from very positive to very negative), what they would do if
the vaccine was available at their local pharmacy, whether they
would encourage their friends or family to get the vaccine,
whether they are encouraged by friends or family to get the
vaccine, whether they find taking the vaccine important, and
whether they would describe themselves as eager to get the vac-
cine or were against vaccination for COVID-19.

Participants were then asked to rate how knowledgeable they
are (on a scale of “I have never heard of this vaccine” to “I know a
lot about this vaccine”) about the following vaccines: Novavax,
Janssen-J&J, Theranos, Medicare, Moderna, Pfizer-BioNTech,
Oxford-AstraZeneca, Sinovac, and Sputnik V. They were then
asked to rate if they would take a vaccine developed by the
companies on a scale from “Strongly disagree” to “Strongly
agree”.

Participants were also asked whether they would take a vaccine
given at a hospital, church, mobile ambulance, pharmacy, uni-
versity, mosque, Jewish temple, Hindu temple, other religious
location, or be willing to take it if self-administered. They were
then asked if community leaders and religious/spiritual leaders in
their community supported the vaccine, whether they trust

religious/spiritual leaders in health-related matters and whether
they would listen to the suggestion of religious/spiritual leaders
regarding the vaccination. This was followed by a self-report
rating (from 0 to 100) of their view of the severity of the risks of
COVID-19.

These questions were then followed by questions about their
beliefs and identity. First, participants were presented with the
7-item verbal fusion scale to measure fusion with their nation.
They were also given the 7-item verbal fusion scale to measure
fusion with their religion (Gómez et al., 2011). Lastly, for tracking
and renumeration, participants were asked how they found out
about the survey. Overall, we found that the survey had a high
completion rate. Most participants who did drop out did so at the
informed consent page (3.2%), the rest (1.6%) dropped out at
page 4. We believe the latter was due to survey fatigue since this
was the longest page of the 4-page survey.

Analysis of the data was performed in R and relied heavily on
OLS regression techniques. All p values utilized an α= 0.95 and
assumed two-tailed tests, which were used to investigate: (1) what
demographic factors, i.e., income, age, gender, religious and
political beliefs affect vaccine hesitancy, and (2) how much
knowledge participants felt they had about various global vaccines
and whether this knowledge impacted their willingness to become
vaccinated.

As with all studies of this kind there are inherent limitations.
The use of a survey methodology limited our ability to cross-
check the self-report measures of social media use. Ideally, in
future research data from the users themselves would be collected
in cooperation with the social media sites themselves to ensure
data protection. In addition, future research should utilize a
manipulation check to approximate any confounding effects of
using the names of “Theranos” and “Medicare” in the research.
While the names of the approved and (at the time of research)
unapproved vaccines were already well known during the data
collection period, future research could utilize other names that
are not pre-existing institutions or organizations. Future research
could also assess social and economic political beliefs using
additional multi-dimensional measurements in order to deter-
mine whether particular social or economic beliefs or ideologies
underly vaccine hesitancy.

Results
We found that 89.22% of participants would take the Oxford-
AstraZeneca vaccine, while 88.24% would take the Pfizer-BioNTech

Fig. 1 Fictive vaccines. Percentage of respondents reporting different knowledge levels for the two fictive vaccines included in our study.
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vaccine. These are substantially higher than those who would take
the Sinovac vaccine (37.65%) or Sputnik vaccine (37.25%). The
results also showed that most individuals would take a vaccine that
was listed in the survey but that does not actually exist (allegedly
produced by Medicare or Theranos in the USA). 57.65% stated they
are willing to take a vaccine made by Medicare and 55.10% stated
that they are willing to take a vaccine made by Theranos.

There is a significant difference in eagerness by age group [F(2,
502)= 6.614, p= 0.001]. A post hoc analysis reveals this is driven
by a difference between the 18–34 cohort and the 35–54 and 55+
cohorts (but not the 35–54 and 55+ cohort) with the youngest
group having the lowest eagerness to take the vaccine and people
in the older cohorts being more eager.

Most respondents were able to differentiate between the fictive and
non-fictive vaccines: 10–15% of the population stated that they are
“knowledgeable” about these vaccines, while 85–90% of the popula-
tion stated that they had never heard of these vaccines (Fig. 1).

Despite the vast majority saying that they had never heard of the
(fictive) Medicare and Theranos vaccines, 55–58% of participants
indicated they would be willing to take them. It is important to note
that Theranos, a US company that is now defunct, was involved in
one of the largest medical frauds in US history.

To better understand the effects of information flow and trust
in these (fictive and non-fictive) vaccines, we investigated the
potential role of social media and political ideology. Participants
were asked to estimate how frequently they used Twitter, Face-
book, Reddit, and Instagram. They were also asked to report how
conservative or liberal they are on social and economic issues (on
a scale of 0—very liberal to 100—very conservative). We then
created regressions where these variables were used to predict (1)
how knowledgeable they felt about each vaccine and (2) whether
the participants would take each of the vaccines.

When it comes to what predicted knowledge about the avail-
able vaccines (Table 1), we found that the more participants
reported being more knowledgeable about Janssen-J&J and
Moderna the more they used Twitter. In addition, we found a
positive effect of economic conservatism and feeling knowledge-
able about the Oxford-AstraZeneca vaccine, while there were
negative effects of social conservatism for Moderna and Oxford-
AstraZeneca. This suggests that the more liberal you are, the less
you feel you know about Moderna and Oxford-AstraZeneca,
while the more socially conservative, the more you know. Further,
the more economically conservative you are, the more you know
about Oxford-AstraZeneca, while the more economically liberal,
the less you know.

Investigating the same effects among unavailable vaccines
(Table 2) we found that Twitter use increased your knowledge
about Sputnik. In addition, the more economically conservative
you are, the more you felt you knew about Sputnik.

Regarding an individual’s willingness to be vaccinated using
the available vaccines (Table 3), the study found that Frequency
of using Twitter had a positive effect on willingness to take
Janssen-J&J, Moderna, and Novavax. Interestingly, Frequency of
Instagram use had a negative effect on willingness to take any of
the approved vaccines except Oxford-AstraZeneca (for which we
found no statistically significant effect). In addition, we also found
that there is a negative effect on social politics and willingness to
take Pfizer-BioNTech’s vaccine.

Finally, given the global discussion of misinformation on
online social networks, we also investigated the willingness to take
unavailable or fake vaccines using the same measures (Table 4).
We found that Frequency of Twitter use had a positive effect on
willingness to take both unavailable vaccines developed by
Russia (Sputnik) and China (Sinovac) as well as non-existent
vaccines developed by Medicare (a US government program) and
Theranos (a now-defunct fraudulent healthcare company).T
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In addition, Frequency of Instagram use had a negative effect on
willingness to take the fictitious vaccines (Medicare and Ther-
anos) but no effect on taking unavailable or poorly tested vaccines
of Sputnik and Sinovac. We found no significant effects of social
or economic-political leanings on willingness to take fictitious or
unavailable vaccines.

Discussion
The key finding of this study is that social media use does have an
effect on perceived knowledge about vaccines as well as on vac-
cine hesitancy. However, this effect is largely limited to the
negative impact of Twitter use and a general anti-vax stance
detected in relation to Instagram use. Despite Facebook’s
attempts to heavily regulate and fact-check information on their
system, it had no discernible effect on vaccine hesitancy in our
sample. This is interesting when compared to Reddit, which has
taken a more community-based approach to censorship of mis-
information and has come under fire for doing so (Taylor, 2021).
Nevertheless, we found no evidence that frequency of Reddit use
was related to vaccine knowledge or vaccine hesitancy, which is
noteworthy because users of Reddit (compared to users of other
social media) spend more time on the site and are more likely to
interact intensely with materials on the site (Chritine, 2018; C. Liu

et al., 2010). However, Twitter use had particularly concerning
effects. Its users felt as if they were more knowledgeable about
several vaccines. This sounds like a good thing, but they also
indicated more willingness to take fictive or fraudulent vaccines
that had not in fact been approved. Moreover, respondents
indicated more willingness to take fake vaccines than those tested
and deployed in countries outside of the US or Europe. This
suggests that one of the effects of Twitter use may have been the
promotion of acceptance for Chinese and Russian vaccines. No
other platform had such wide-ranging effects in either direction,
which suggests that Frequency of Twitter use is the most likely
factor influencing the finding that people, in general, found the
fake vaccines more acceptable than the Chinese or Russian
vaccines.

Our findings indicate that concern about the trustworthiness of
foreign vaccine production and testing protocols may be playing
an important role in vaccine hesitancy. It could be that respon-
dents assumed that if the (fake) US-based vaccines were real, they
would have gone through the relevant rigorous trials. It seems
that anxiety surrounding the COVID-19 pandemic makes people
willing to take vaccines they actually know nothing about
(because they do not exist), but wary of taking real vaccines
produced by countries with which the UK is currently entangled

Table 2 Regressions for reported knowledge of unavailable (fake) vaccines, Sputnik, and Sinovac.

Dependent variable

Medicare Theranos Sputnik Sinovac

(1) (2) (3) (4)

FreqTwitter_ORD 0.003 (−0.040, 0.045) −0.014 (−0.050, 0.022) 0.077*** (0.020, 0.133) 0.025 (−0.031, 0.081)
FreqFacebook_ORD 0.025 (−0.013, 0.063) 0.007 (−0.025, 0.039) −0.014 (−0.065, 0.036) 0.005 (−0.045, 0.055)
FreqReddit_ORD −0.035 (−0.089, 0.018) −0.030 (−0.075, 0.016) 0.027 (−0.044, 0.099) −0.008 (−0.079, 0.063)
FreqInsta_ORD 0.002 (−0.036, 0.040) 0.021 (−0.011, 0.053) −0.020 (−0.070, 0.031) −0.0004 (−0.051, 0.050)
politics_social 0.001 (−0.003, 0.005) 0.001 (−0.003, 0.004) −0.004 (−0.010, 0.001) −0.004 (−0.009, 0.002)
politics_economics −0.002 (−0.006, 0.002) −0.001 (−0.005, 0.003) 0.005* (−0.001, 0.011) 0.004 (−0.002, 0.010)
Constant 0.220*** (0.066, 0.374) 0.132** (0.002, 0.263) 0.601*** (0.395, 0.807) 0.378*** (0.174, 0.582)
Observations 324 324 324 324
R2 0.015 0.014 0.035 0.008
Adjusted R2 −0.004 −0.005 0.017 −0.010
Residual std. error (df= 317) 0.503 0.424 0.672 0.666
F Statistic (df= 6; 317) 0.786 0.731 1.943* 0.449

Independent variables included frequency of use of Twitter, Facebook, Reddit, and Instagram, and political and social spectrum (as a self-report scale from 0 to 100).
*p < 0.1; **p < 0.05; ***p < 0.01.

Table 3 Regressions for willingness to take each vaccine (excluding fictive vaccines).

Dependent variable

Janssen-JJ Moderna Novavax Oxford-AstraZeneca Pfizer-BioNTech

(1) (2) (3) (4) (5)

FreqTwitter_ORD 0.188*** (0.060, 0.316) 0.175** (0.041, 0.309) 0.212*** (0.081, 0.343) −0.022 (−0.130, 0.087) 0.023 (−0.098, 0.143)
FreqFacebook_ORD −0.030 (−0.145, 0.085) 0.014 (−0.106, 0.134) 0.005 (−0.113, 0.122) 0.038 (−0.059, 0.136) 0.033 (−0.075, 0.141)
FreqReddit_ORD 0.045 (−0.117, 0.207) 0.066 (−0.104, 0.236) −0.002 (−0.168, 0.164) −0.024 (−0.162, 0.114) 0.079 (−0.073, 0.231)
FreqInsta_ORD −0.131** (−0.245,−0.016) −0.168*** (−0.288, −0.048) −0.105* (−0.223, 0.012) −0.033 (−0.130, 0.064) −0.093* (−0.201, 0.014)
politics_social −0.009 (−0.022, 0.003) −0.006 (−0.020, 0.007) −0.006 (−0.019, 0.007) −0.004 (−0.015, 0.006) −0.012* (−0.024, 0.0001)
politics_economics −0.002 (−0.015, 0.011) 0.0004 (−0.013, 0.014) −0.001 (−0.014, 0.013) −0.001 (−0.012, 0.011) 0.005 (−0.007, 0.018)
Constant 3.572*** (3.105, 4.039) 3.247*** (2.757, 3.736) 2.998*** (2.519, 3.477) 4.314*** (3.918, 4.711) 4.140*** (3.702, 4.579)
Observations 324 324 324 324 324
R2 0.073 0.050 0.051 0.010 0.030
Adjusted R2 0.056 0.032 0.033 −0.009 0.012
Residual std. error (df= 317) 1.523 1.595 1.561 1.292 1.430
F Statistic (df= 6; 317) 4.170*** 2.786** 2.835** 0.527 1.638

Independent variables included frequency of use of Twitter, Facebook, Reddit, and Instagram, and political and social spectrum (as a self-report scale from 0 to 100).
*p < 0.1; **p < 0.05; ***p < 0.01.
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in geopolitical tension (Russia and China). We conclude that
there is not a strong relationship between willingness to take a
fake vaccine and knowledge about those vaccines. Nevertheless,
we did find a relationship between willingness to take fake vac-
cines and anxiety about getting the vaccine. However, the fact
that this anxiety is not related to eagerness to take the vaccine
suggests that anxiety and fear, rather than hope, may be driving
the trends revealed in this study.

Data availability
The datasets generated during and/or analyzed during the current
study are available in the GitHub repository: https://github.com/
culturepulse/vaccinehesitancy
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