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SARS-CoV-2 Threat Perception and
Willingness to Vaccinate: The
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Alexandra Maftei** and Andrei Corneliu Holman®

Faculty of Psychology and Education Sciences, Alexandru loan Cuza University, lagi, Romania

In the current exploratory study, we investigated the wilingness of participants to
vaccinate against the novel coronavirus [severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2)] that has shaken up the world since the beginning of 2020. More
specifically, we tested the mediating role of conspiracy beliefs (CBs) on the relationship
between threat perception (TP) and willingness of participants to vaccinate against
coronavirus disease 2019 (COVID-19), along with a series of associated demographic
variables. Overall, 40% of our sample expressed total rejection of the COVID-19 vaccine.
Our results suggested no significant differences in gender, age, educational level,
and vaccine acceptance or hesitancy of participants. The results also indicated that
CBs partially mediated the relationship between TP and willingness of participants to
vaccinate. The current findings are discussed within the theory of planned behavior (TPB)
framework and their importance for public health communication and practices and
building public trust within the global fight against COVID-19. We considered the present
results as a valuable starting point in understanding the psychological constructs related
to the extended model of TPB and other personal factors and addressed the attitudinal
roots that shape the acceptance and rejection of COVID-19 vaccination.

Keywords: COVID-19, vaccination hesitancy, threat perception, conspiracy beliefs, SARS-CoV-2, planned behavior

INTRODUCTION

Understanding the motivational roots of vaccine hesitancy of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), one of the most controversial current issues, is essential for public
health communication, strategies, and practices in the global fight against coronavirus disease 2019
(COVID-19). As the WHO already stated in 2019 (World Health Organization, 2019), vaccine
refusal is a worldwide health threat. Previous related studies suggested a generally low acceptance
of the COVID-19 vaccine (Fisher et al., 2020; Neumann-Bohme et al., 2020; Paul et al., 2020;
Taylor et al., 2020; Guidry et al., 2021). In Romania, for example, a national survey from January
2021 suggested that 30% of Romanians expressed their rejection toward the COVID-19 vaccine,
40% of them motivating their refusal due to the lack of trust in its efficiency (GSSC Avangarde,
2020). This percentage is lower than the data provided by IPSOS in October (IPSOS, 2020), which
initially suggested that only 57% of Romanians expressed their willingness to vaccinate, with
higher percentages among men (68%). Currently (i.e., February 2021), around 700,000 people got
vaccinated in Romania, ranking among the highest vaccination rates in Europe (Bloomberg, 2020).
The Romanian vaccination national campaign strategy involved public names and religious figures
in a continuous attempt to increase vaccine acceptance.
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Since the COVID-19 outbreak, scientists worldwide have
engaged in an unprecedented race to develop an effective vaccine
to solve this devastating global health issue that has already
killed more than 2.2 million people. Among the most common
predictors of the rejection of vaccination are beliefs in COVID-
19 conspiracy theories (CTs), lower educational levels, poor
knowledge of COVID-19, low income, younger age, and female
gender (Al-Mohaithef and Padhi, 2020; Fisher et al., 2020; Paul
et al.,, 2020; Taylor et al., 2020; Murphy et al., 2021). Factors
generally associated with acceptance/approval of COVID-19
vaccine (and explicit the willingness of people to vaccinate) are
higher perceived risk of COVID-19, older age, trust in scientific
experts, and sufficient general information related to the COVID-
19 vaccine (Sherman et al.,, 2020; Guidry et al., 2021; Thaker,
2021). The systematic review of Lin et al. (2020) on the currently
available data suggests that the regional infection rates and the
personal experience of COVID-19 were inconclusive in terms of
impact on vaccine receptivity.

Conspiracy Beliefs, TP, and COVID-19

The belief of people in CTs (i.e., the “attempts to explain
the ultimate causes of significant social and political events
and circumstances with claims of secret plots by two or more
powerful actors;” Douglas et al., 2019, p. 4) related to COVID-19
were among the most commonly associated factors to negative
attitudes toward the SARS-CoV-2 vaccine (Bertin et al., 2020;
Earnshaw et al., 2020; Murphy et al, 2021; Sallam et al,
2021) and vaccination in general (Lewandowsky et al., 2013;
Jolley and Douglas, 2014). Believing in COVID-19 CT generally
undermines the engagement in public health recommendations
and policies aimed to contain the spread of the novel coronavirus
(Allington et al., 2020; Biddlestone et al., 2020; Bierwiaczonek
et al., 2020; Earnshaw et al., 2020; Maftei and Holman, 2020;
Romer and Jamieson, 2020; Teovanovi¢ et al., 2020). For example,
Romer and Jamieson (2020) found that beliefs in COVID-19-
related CTs were inversely related to the perceived COVID-
19 threat and COVID-19 vaccination intentions. Thus, the
higher the conspiracy belief (CB) levels, the lower the perceived
threat of the pandemic. Similar conclusions were suggested by
several other studies, such as the ones conducted by Imhoft and
Lamberty (2020), Bertin et al. (2020), and Barua et al. (2020).
They suggested that individuals high in COVID-19 CBs were
more unlikely to adopt preventive measures and less likely to get
vaccinated (Freeman et al., 2020).

Threat perception concerning SARS-CoV-2 was documented
as a significantly associated factor of COVID-19 compliance
to preventive measures (e.g., social distancing, hand washing,
and wearing a mask) (Pan et al., 2020; Xu et al,, 2020) and
acceptance of COVID-19 vaccination (Fu et al., 2020). Previous
findings suggest that one of the routes of this influence is
through some of the psychological factors described by the
Theory of Planned Behavior (TPB; Ajzen, 2011), which has
been extensively used in predicting health-related behaviors. TPB
states that attitude, subjective norm, and perceived behavioral
control shape behavioral intentions of people: behavior is
predicted by intention, and intentions are subject to attitudes
of individuals, which in turn, are guided by behavioral beliefs

(i.e., what individuals believe about the probable consequences
of their behavior), normative beliefs (i.e., beliefs related to the
normative expectations of other individuals), and control beliefs
(i.e., what people believe about other factors that might impact
the performance of their behavior) (Arafat et al., 2018). TP was
explored in relation to the TPB components in a recent study
by Adiyoso and Wilopo (2020). Their findings suggested that TP
might predict behavioral intentions related to COVID-19 when
mediated by attitudes and social norms, in line with previous
findings that suggested the strong impact of risk perception
in health-related contexts (Schmiege et al., 2009). The authors
highlighted the need to consider behavioral promotions that
increase risk perception in shaping public policies related to
COVID-19 prevention.

In contrast, TP through perceived risk was also found to
be positively correlated to CB in a recent study by Kim
and Kim (2020). However, Alper et al. (2020) found no
significant associations between COVID-19 CBs and compliance
to preventive measures and a significant negative correlation
between TP and adherence to preventive measures. Similar
previous studies suggested that the infection TP seems to be
a significant predictor of vaccination acceptance, in general
(Nguyen et al., 2011; Gidengil et al., 2012).

Although results connecting COVID-19 TP, CB, and
acceptance of vaccination might seem mixed, previous (pre-
pandemic) studies generally suggest that CBs tend to decrease
the perceived threat in such challenging times as the pandemic
or suggest other means of confronting it, though the threats at
individual and community levels might motivate action (Strecher
and Rosenstock, 1997).

The Present Study

In the present research, we explored the associated factors of
vaccine acceptance within the extended model of TPB. Given the
previous findings related to the significant associations related to
beliefs in CT and COVID-19 TP, the focus of our research was on
these variables, in addition to a series of demographical variables.
Therefore, in the current exploratory study among Romanian
adults, we examined the associations between willingness of
participants to vaccinate against SARS-CoV-2 and gender, age,
and educational level.

Previous findings suggested that beliefs in CT related to
COVID-19 would generally lower the chances of accepting the
vaccine. At the same time, higher COVID-19 TP levels seem
to increase the willingness of people to vaccinate. Therefore, we
tested a mediation model, assuming that COVID-19 CBs would
mediate the relationship between TP and willingness to vaccinate
of participants.

Although most studies generally considered TP and beliefs
in CT as separate, parallel factors associated with COVID-19
vaccination intentions, our primary focus was on the idea that
higher levels of COVID-19 TP might lower the chances to believe
in CT. Previous studies focused on the Romanian population
also support this idea, suggesting that the lower perceived threat
of COVID-19 was associated with higher chances to hold CBs
related to this pandemic (Maftei and Holman, 2020). One
potential explanation might be related to the fact that those
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who feel most threatened by this novel virus might also process
the COVID-19 information more rationally and more carefully;
therefore, they might also be less influenced by COVID-19
conspiracies. For example, previous research in similar health-
threatening situations (i.e., the 2009 N1H1 pandemic) suggested
that people who considered the pandemic as a low threat (i.e.,
they perceived themselves as having a low risk of infection) were
more likely to disobey public health strategies for managing the
influenza pandemic and less likely to vaccinate (Taha et al., 2013).

Finally, our assumption that higher levels of COVID-19 TP
might lower the chances to believe in CT might also be explained
by the optimism bias (i.e., “the mistaken belief that our chances
of experiencing negative events are lower than predicted or
than those faced by our peers;” Pascual-Leone et al., 2021, p.
423). More specifically, individuals who do not feel threatened
by the COVID-19 might generalize their feeling of security at
the community level, thus being more prone to consider the
restrictions aimed to contain the novel coronavirus as excessive
and to suspect them to be motivated by hidden interests and part
of larger conspiracies (Floyd et al., 2000; Pascual-Leone et al.,
2021).

MATERIALS AND METHODS

Participants

Our final cross-sectional sample was formed by 247 adults from
the northeastern side of Romania, aged 18-70 years (M = 30.23,
SD = 12.21), most of them being women (78%) (Table 1). Our
sample covered two major cities from the northeastern side,
i.e., Iasi (the second largest city in Romania, with a population
of around 375,000 people) and Bacau (with a population of
around 145,000 people). The only inclusion criterion was related
to age (>18 years). Four participants from our initial sample
were excluded due to incomplete demographic information (i.e.,
gender and educational level).

Research Procedure

We conducted a web-based survey in October 2020. At
that moment, there were no approved COVID-19 vaccines,
though several companies (e.g., BioNTech/Pfizer and Moderna)
announced the release of efficient vaccines until the end of
2020. Therefore, the chances for a safe, efficient vaccine in
the following 6 months (i.e., our dependent variable) were
announced as high. The present cross-sectional survey used
an online questionnaire distributed via social media platforms
and communication groups (i.e., Facebook, WhatsApp, and
LinkedIn). All participants voluntarily participated in this
study and gave written informed consent following the
2013 Declaration of Helsinki. They were informed that the
information they provided would remain anonymous and
confidential and that they could retire from this study at any
time. The time needed to answer all the research questions was
around 15min. The research protocol was designed following
the ethical requirements specific to the faculty where the authors
are affiliated.

TABLE 1 | Demographic characteristics.

Variables N (%)
1. Age, mean (SD) 30.23 (12.21)
2. Gender

Female 193 (78.1)
Male 54 (21.9)
3. Education level

High school degree 133 (63.8)
University degree 114 (46.2)
4. Relationship status

Single 60 (24.3)
Married 66 (26.7)
In a domestic partnership 121 (49)
5. Place of residence

Urban 247 (100)
6. Region of residence

North East of Romania 247 (100)
7. City of residence

lasi 163 (66)
Bacau 84 (34)

Research Instruments

The COVID-19 TP scale (Imhoft and Lamberty, 2020) consists
of four items measured on a 7-point Likert scale, ranging from
1 (not at all) to 7 (very much). Example items include To what
extent are you currently worried about the spread of coronavirus?
and To what extent do you currently feel threatened by the spread
of coronavirus? We calculated the total score for this variable by
adding each value (i.e., the sum of scores), and Cronbach’s alpha
indicated good internal consistency (o« = 0.860). The higher the
score, the higher the COVID-19 TP reported by the participants.

The COVID-19 CT belief scale (Biddlestone et al., 2020)
consists of 10 items measured on a 5-point Likert scale ranging
from 1 (totally disagree) to 5 (totally agree). Example items
include coronavirus was purposefully created in, and released
from, a biochemistry lab in Wuhan, China; Pharmaceutical
companies created and released coronavirus in order to sell their
medications and vaccines; and The new world order have finally
found their most effective means of controlling populations through
the release of coronavirus. We calculated the total score for
this variable by adding each value (ie., the sum of scores),
and Cronbach’s alpha indicated good internal consistency (o =
0.912). The higher the score, the higher the COVID-19 CBs
reported by the participants.

Finally, our dependent variable was formed by the answers
given to the following question: “Ifa COVID-19 vaccine would be
freely available in the next 6 months, would you get vaccinated?”
Participants answered on a 5-point Likert scale ranging from
1 (definitely not) to 5 (definitely yes). The higher the score,
the higher the willingness of participants to get vaccinated
against COVID-19.

A demographic scale assessed the age, gender, marital status,
and educational level of participants. All instruments were first

Frontiers in Psychology | www.frontiersin.org

August 2021 | Volume 12 | Article 672634


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Maftei and Holman

Vaccination Hesitancy, Threat, and Conspiracy

pretested in a similar sample of adults (N = 32, M age = 29.06),
and no difficulties were reported related to the items used within
the questionnaires.

We used the SPSS 22.0 program (IBM® Corp. Released
2013, Armonk, NY) and the Hayes (2013) SPSS macro program
PROCESS to to analyze our data.

RESULTS

Means, SD, and correlations between the main variables
are presented in Table2. Overall, 40% of our sample
expressed total rejection for the COVID-19 vaccine (i.e.,
they answered “definitely not” to the question concerning
vaccination intentions), while 21.9% of our sample expressed
total acceptance/confirmed their vaccination intentions by
choosing the “definitely yes” answer.

We found significant correlations between vaccination
intentions (VAX), TP, and CB. More specifically, higher TP
levels and lower levels of CB were associated with higher
levels of vaccination approval. Additionally, TP significantly and
negatively correlated with CB, suggesting that individuals who
expressed higher TP levels were less prone to engage in COVID-
19 CBs. Also, we found a positive association between age and TP,
suggesting that older participants expressed significantly higher
levels of COVID-19 TP.

For a more comprehensive view of the potential differences
related to gender and education levels of participants, we
performed the independent ¢-test. The results of ¢-test indicated
neither significant gender differences between intentions of
participants related to COVID-19 vaccination (VAX), t(45) =
0.670, p = 0.503, nor significant differences depending on their
educational level, t(,45) = —0.707, p = 0.480.

The theoretical hypothesis model was tested by estimating the
95% CI for mediation effects with 5,000 bootstrap samples. In
the present research, we used Model 4 to explore the mediating
effect of beliefs of participants in CT related to COVID-19 on
the relationship between TP and willingness of participants to
vaccinate against this novel coronavirus (VAX). The total effect
of TP on VAX (i.e., without taking into account the mediator)
was significant as follows: b = 0.09, B = 0.27, t(45) = 4.31, p <
0.001, SE = 0.02, 95% CI [0.05, 0.14], R* = 0.08. Furthermore,
the effect of TP on CB was also significant as follows: b = —0.05,
t(245) = —4.46, p < 0.001, SE = 0.13, 95% CI [—0.83, —0.32]. In
the model that included both TP and CB as predictors of VAX, CB
emerged as a significant predictor (b = —0.07, t(345 = —6.70,p <
0.001, SE = 0.01, 95% CI [—0.08, —0.05]). Also, the direct effect
of TP on VAX was still significant (b = 0.05, p = 0.008, SE = 0.02,
95% CI [0.01, 0.09]). However, the indirect effect of TP on VAX
through CB was also significant (b = 0.03, bootstrapped 95% CI
[0.02, 0.05]), suggesting that the relationship between TP and
VAX is partially mediated by CB. Figure 1 shows the mediation
model with the values of the standardized coefficients of each of
the relationships between the variables.

In order to examine the statistical power of this study, we
performed a sensitivity analysis G*Power 3.1 (Faul et al., 2007).
Our aim was to identify the minimum size of the effect that

our sample size can detect as significant in the type of research
design that we used, focusing on the relationships between two
independent variables (i.e., TP and CB) and a dependent variable
(i.e., VAX). The size of the smallest effect between the variables
in our model, which we examined through regression analyses,
is Cohen’s f2 = 0.075. With an alpha = 0.05 and power = 0.95,
the minimum effect size of such a relationship that would be
detectable with our sample of 247 participants is > = 0.05. All
the effects in our model are above the value of the predicted
minimal detectable effect size, which suggests that this study is
appropriately powered.

DISCUSSION

Our exploratory findings suggested no significant effects of
gender, age, and educational level on vaccine acceptance or
hesitancy of participants. Therefore, our results contradict most
of the previous-related findings that generally suggested that
lower educational levels, younger age, and female gender (Al-
Mohaithef and Padhi, 2020; Fisher et al., 2020; Paul et al., 2020;
Taylor et al., 2020; Murphy et al., 2021) are usually associated with
lower rates of acceptance of COVID-19 vaccination. However,
our results are based on a low sample (i.e., the most significant
limitation of this study), compared with the sample sizes of
these studies.

Our results also suggested that CBs partially mediated the
relationship between TP and willingness of participants to
vaccinate. Previous research indicated that higher levels of
perceived risk and lower levels of CB are generally associated with
the explicit willingness of people to vaccinate against SARS-CoV-
2 (Adiyoso and Wilopo, 2020; Bertin et al., 2020; Earnshaw et al.,
2020; Sherman et al., 2020; Guidry et al., 2021; Murphy et al.,
2021; Sallam et al.,, 2021; Thaker, 2021). Therefore, our findings
confirm these associations and add to the scientific background
related to understanding the hesitancy of COVID-19 vaccination.

We found that higher CBs are associated with lower risk
perception related to the novel coronavirus. As research already
suggested, people who usually consider SARS-CoV-2a product
of “Big Pharma,” or a very mild condition, such as the flu,
or even more, they consider COVID-19 does not even exist,
and governments invented it in a battle to control the world
(Andersen et al., 2020) also perceive a low risk of infection, i.e.,
low TP. The findings in this study suggested that higher levels
of perceived threat seem to have a direct effect on vaccination
intention, as well as an indirect effect, through lowering the CBs
of people. Therefore, our results highlight the necessity for health
policies and governmental information strategies to actively
advocate against the growing CB around SARS-CoV-2 and more
importantly, about the vaccine. More importantly, given the
significant association between TP and age, our findings highlight
the need to address these targeted health and communication
strategies mostly to younger people.

Orosz et al. (2016) proposed several effective strategies for
reducing CBs within the primary TPB assumption. Among the
strategies they suggested are those that imply using rational
and ridiculing arguments targeting the link between the object
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TABLE 2 | Means, SD, and correlations between the main variables (N = 247).

Mean Standard deviation Min Max 1 2 3
1. Threat perception 12.10 4.50 3 21 -
2. Conspiracy beliefs 21.56 9.44 9 45 —0.274* -
3. Vaccination intentions 2.51 1.61 1 5 0.266** —0.438** -
4. Age 30.23 12.21 18 70 0.223* 0.008 0.003
**p < 0.001.

COVID-19 conspiracy beliefs (CB)
R>=.07

-27%

COVID-19 threat perception 16%*

. 40**

Vaccine acceptance/hesitancy (VAX)

(TP)

FIGURE 1 | The mediating effect of CB on the relationship between TP and VAX. The values represent standardized coefficients; **p < 0.001; *o < 0.01.

R>=22

of belief (COVID-19, in our case) and its characteristics (with
a focus on its origins and symptoms). Moreover, concerning
attitudinal variables, CBs seem positively related to perceived
lack of control and lack of trust in other people and the
authorities (Whitson and Galinsky, 2008; Brotherton et al., 2013),
which we already pointed out as significant variables related to
COVID-19 health-related behaviors. Extrapolating the solutions
of Orosz et al. (2016) to the COVID-19 vaccination context,
we might find it useful to point out the logical flaws of the
links between CBs surrounding COVID-19 and vaccination
procedures and potential adverse effects. According to Orosz
et al. (2016), “the rational strategy is related to the central route
of persuasion in which an individual holding CT (i.e., conspiracy
theories) beliefs evaluates the pros and cons of the rational
arguments and estimates the fit of these detailed arguments to
the preexisting value system” (p. 2). Another strategy proposed
by the authors is self-distancing, i.e., increasing the distance
between conspiracy believers and other individuals who engage
in similar practices, using specific arguments to increase the
cognitive dissonance of an individual. However, these specific
strategies need further exploration to properly consider them
as potential effective strategies to increase positive COVID-19
health-related behaviors.

There are several ways that policymakers and governments,
in general, might address vaccine hesitancy and foster vaccine
confidence. For example, Chou and Budenz (2020) suggested
that “attending to negative emotions such as fear and
anxiety, raising awareness of emotional manipulations by anti-
vaccine disinformation efforts, and activating positive emotions
such as altruism and hope” (p. 1718) might lower the
reluctance to getting COVID-19 vaccinated. In the current
research, higher levels of TP were significantly associated with

CBs. However, TP generally implies lower levels of control,
and as Whitson and Galinsky (2008) suggested, lacking control
increases illusory pattern perception, i.e., CBs. Generally, control
deprivation and lack of certainty generate the attempt of people
to restore it, and one possible way to do that is by seeking
sources of external control (e.g., CB endorsement) (Kay et al.,
2009; Landau et al., 2015). Therefore, we considered that effective
strategies aimed to decrease vaccination hesitancy should also
focus on increasing the sense of control of people concerning the
SARS-CoV-2 by pointing out the role of vaccines in this regard.

This study has several limitations that need to be addressed.
Among others, we considered that one of the most important
limitations is the low sample of participants, which lowers the
generalizability of this research. According to Crossman (2018)
and Etikan (2016), convenient samples, such as the one we used,
lower the ability to control the representativeness of the research
group. Thus, for a more comprehensive view on vaccination
acceptance/hesitancy among Romanian adults, further studies
are needed, with larger and more heterogeneous samples, and if
possible, using more specific survey methods. Our sample was
formed almost exclusively by women, with a low percentage of
men who answered the questions of our survey. Thus, the current
gender-unbalanced sample also limits the generalizability of our
findings. Furthermore, we considered that it is also important
to acknowledge that the participants in our sample were adults
from two cities from the northeastern side of Romania. Although
there are no significant known regional variations in social,
cultural, and educational attributes, this might also be considered
in further studies on similar research topics.

Another limitation is related to the fact that we did not
measure other personal variables, such as emotional states,
personal experiences of COVID-19 (e.g., Did the participants get
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infected with the virus?), employment, income, trust in scientific
experts, perceived vaccine safety, and source information of
COVID-19 (e.g., the use of traditional and authoritative
sources), as previous research confirmed their importance in
studying attitudes and beliefs surrounding the novel coronavirus
(Sherman et al., 2020; Guidry et al., 2021; Karlsson et al.,
2021; Murphy et al, 2021; Thaker, 2021). Finally, we used a
cross-sectional design, which did not allow us to make causal
considerations. Future studies might consider longitudinal and
more in-depth experimental approaches in order to establish
potential associations between the changes in attitudes and beliefs
of people concerning SARS-CoV-2 vaccination and worldwide
vaccination outcomes.

CONCLUSION

We considered that the current exploratory study, despite its
limitations, contributes to a more comprehensive understanding
of the psychological mechanisms related to vaccine hesitancy
among Romanian adults. The current findings might be a
valuable starting point in understanding the psychological
constructs related to the extended TPB model and other
personal factors and addressing the attitudinal roots that
shape the acceptance and rejection of COVID-19 vaccination.
Doing so would help tailor efficient public health messages
through appropriate psychologically oriented approaches that
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