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Abstract
The current situation given by the coronavirus required great sacrifices all over the world.
Not only are society, economy, and mental health impacted but also did the virus cause the
death of a great number of people. Vaccinations against the virus are thus providing hope for
an improvement of the situation. However, in the Netherlands and Germany, part of the
population shows an unwillingness to get vaccinated. Given this background, this study
aimed to investigate the extent to which factors of the Protection Motivation Theory (PMT)
and the current health condition of people do predict hesitant corona vaccination attitudes in
people. Additionally, it was investigated to what extent these factors do predict corona
vaccination intention. In particular, the predictors of vulnerability, severity, benefits of
vaccination, social norm, response-efficacy, self-efficacy, response cost, and health condition
built the model of this study. The results of the online questionnaire showed that all variables
except response cost correlated negatively with vaccine hesitancy. Next to this, three
regression analyses were done and showed that the whole model had a predictive power of
61.8% for vaccine hesitancy. Response-efficacy, benefits of vaccination, and response cost
had the greatest predictive power in combination with all predictors. A similar result was
found for vaccination intention, for which the model had a predictive power of 63.4%. The
strongest predictors for vaccination intention were benefits of vaccination, response-efficacy,
self-efficacy, health condition, and social norm. When including vaccine hesitancy into the
model, the model explained 68.9% of the variance in vaccination intention. Then, the
strongest predictors were vaccine hesitancy, benefits of vaccination, and self-efficacy in
combination with the remaining predictors. Furthermore, no gender differences were
identified regarding women’s-and men’s levels of vaccine hesitancy. Future
recommendations included the use of a random sampling method and investigating the
determinants that showed the highest correlation with vaccine hesitancy in more detail. Next
to this, implications entailed implementing the findings of this study when constructing
interventions that are aimed to reduce vaccination refusal.
Keywords: corona, covid-19, vaccine hesitancy, vaccination intention, Protection Motivation
Theory, risk perception, risk communication
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Determinants of Vaccine Hesitancy: the Influence of Factors of the Protection
Motivation Model and Health Condition on People’s Hesitant Attitude Towards Covid19 Vaccines
The Covid-19 pandemic prompts severe consequences. Besides resulting in several
deaths across the globe (WHO, n.d.), the pandemic also had its impact on domains such as
society, economy (Khan et al., 2020), and mental health of people (Torales et al., 2020). The
coronavirus can be considered different from other diseases as it originated from an animal,
was transmitted to people, and is now transferable between people (Williams, 2020). Also,
humans have not yet developed immunity, and vaccines against the virus had to be developed
first (Williams, 2020). In contrast, the influenza virus, for instance, is less infectious, is only
transmitted between humans, and is causing less serious illnesses than the corona virus
(Centers for Disease Control and Prevention, 2021, June 07). Further research that focused on
Covid-19 has shown that the virus is especially deadly on vulnerable populations in which
management of the infection is inadequately handled (Dashraath et al. 2020).
To protect vulnerable populations, and to decrease the number of newly infected
people, health care providers worldwide are trying to manage these consequences of the
pandemic with, for example, subsidies, contact-, and exit restrictions, or penalties. Although
governments are imposing these requirements strictly, corona cases are decreasing only
slowly. Consequently, successful risk communication is needed. Risk communication can be
defined as ‘the interactive exchange of information about risks among risk assessors,
managers, news media, interested groups, and the general public’ (Muralikrishna &
Manickam, 2017, p. 147), and is further described as ‘any two-way communication between
stakeholders about the existence, nature, form, severity, or acceptability of risks’
(Muralikrishna & Manickam, 2017, p. 147). Thus, risk communication, in the light of the
coronavirus, would imply proper information about potential risks of the virus and ways to
combat it.
As of late 2020, public distribution of effective and safe vaccination against the virus
has begun with being estimated to last until 2022 (Callaway, 2020, April 28). However, in the
Netherlands, the unwillingness to get vaccinated against the corona virus was found to be
around 14% of the Dutch population within the first quarter of 2021 (Centraal Bureau voor de
Statistiek, 2021, May 26). Similarly, in Germany, the unwillingness to get vaccinated was
around 14% in November 2020 but decreased to 9% in February 2021, and 6% in May 2021
(Radtke, 2021, May 19). Other researchers estimated the unwillingness to get vaccinated to
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be as high as a quarter of the German population (Lazarus et al., 2020; Henley, 2021,
February 04).
Governments cannot purely rely on the indication of willingness or intention to get
vaccinated as there might be other factors influencing this behavioural decision as well. To be
concrete, according to the Theory of Planned Behaviour, attitude was shown to play a role in
the formation of behaviour (Ajzen, 1991). However, the relationship between attitude and
behaviour can be considered a difficult one as studies that looked deeper into this relationship
come up with inconsistent results. To be concrete, researchers found correlations between
attitudes and behaviour in general ranging from -.20 (Leippe & Elkin, 1987) up to .73 (Fazio
& Williams, 1986). Factors that can affect this relationship were found to be confidence,
memorability, and direct experience. This means, when attitudes are held with confidence,
are easy to recall, and are shaped based on direct rather than indirect experience, greater
attitude-behaviour consistency can be expected (Kraus, 1995). Although the predictability of
attitude on behaviour should be treated with caution, attitudes can be considered an essential
factor in the formation of vaccine-hesitant behaviour as they can be shared with others.
In times of social media, information is more rapidly shared and spread than ever
before (Bicen & Cavus, 2011; Osatuyi, 2013). Specifically, online information sharing was
found to be linked to attitude-, and belief formation in general (Happer & Philo, 2013), but
also, online anti-vaccination materials were linked to behavioural refusal of vaccination
(Wilson & Wiysonge, 2020). Thus, when aiming to reduce vaccine-hesitant behaviour in a
population, it might be advisable to investigate the determinants that form a vaccine-hesitant
attitude. By this, negative vaccine attitudes could be changed into more accepting attitudes,
and hence, rather accepting attitudes are shared (e.g., on social media). Consequently, the
extent of vaccination refusal might be decreased as well.
Under the term vaccination attitudes, dispositions between full support and full
hesitancy towards vaccines are grouped (Yaqub et al., 2014). Specifically, vaccine hesitancy
in the form of an attitude has been described as ‘an expression of concern or doubt about the
value or safety of vaccination’ (Yaqub et al., 2014). Attitude is often treated as an antecedent
of intention, such as in the case of the Theory of Planned Behaviour (Ajzen, 1991), and has
also been associated with intention in other studies that were concerned with corona
vaccination attitudes and intentions. In these studies, it was shown that a hesitant vaccination
attitude was negatively correlated with the intention to get vaccinated (Paul et al., 2021), and
an accepting vaccination attitude was positively correlated with the intention to get
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vaccinated (Chu & Liu, 2021). Hence, it appears that vaccination attitudes play a role in the
formation of vaccination intention.
Vaccination intention can be defined as being ‘absolutely certain or very likely to be
vaccinated’ (Centers for Disease Control and Prevention, 2021, February 11). As theories
such as the Theory of Planned Behaviour (Ajzen, 1991) or the Protection Motivation Theory
(Prentice-Dunn & Rogers, 1986) suggested, intention leads most likely to behaviour.
Subsequently, it can be assumed that a non-intention to vaccinate would most likely lead to a
behavioural refusal of vaccines, which entails not only the refusal of vaccination for oneself
but is also implying the act of convincing others to refuse vaccination (Yaqub et al., 2014).
Consequently, insights into what determines hesitant vaccination attitudes could be used to
get a greater understanding of the unwillingness or non-intention to get vaccinated, which
could then be used further to examine what determines vaccination refusal.
So far, critical determinants of a hesitant attitude towards corona vaccines that have
been found are lower levels of education, lower annual income, poor knowledge of Covid-19,
and poor compliance with government Covid-19 guidelines (Paul et al., 2021). Although
determinants of vaccine hesitancy, in general, have been studied before the corona pandemic,
factors for hesitant attitudes towards the Covid-19 vaccines are yet still a topic to be explored
more in detail. There might be further psychological factors that should be investigated
concerning their use as predictors for corona vaccine hesitancy in people.
Theoretical Framework
Protection Motivation Theory
One theory that demonstrates how certain factors can influence health-promoting-, or
health-threatening behaviour is the Protection Motivation Theory (PMT). Rogers originally
proposed this theoretical model in 1975 to clarify mechanisms by which people adopt
protective behaviours to reduce perceived threat (Rogers, 1975), and it has been revised
several times (Rogers, 1983; Prentice-Dunn & Rogers, 1986). After one of Roger’s revisions
in 1983, the PMT resulted in a theory consisting of three basic constructs: sources of
information, cognitive mediating process, and coping modes. Various sub-constructs are
underlying these constructs: knowledge, vulnerability, severity, intrinsic factors, extrinsic
factors, response-efficacy, self-efficacy, response cost, protection motivation/ intention, and
protection behaviour (Prentice-Dunn & Rogers, 1986). In the following, these constructs will
be applied to the coronavirus and will be explained in further detail (see also Figure 1).
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Figure 1
Schematic Representation of the Protection Motivation Model

To start, the coping appraisal of the PMT explains a decrease or increase of an
adaptive response towards the coronavirus, which could be the act of getting vaccinated. The
coping appraisal incorporates three constructs, namely, response-efficacy, self-efficacy, and
response cost. Response-efficacy refers to the judgement of whether the vaccination against
the virus will be efficient enough to avoid a possible corona infection. Self-efficacy describes
the judgement of one’s own ability to get vaccinated. Next, response cost refers to perceived
hurdles, e.g., inconvenience or difficulty, that need to be overcome to receive a corona
vaccination. Response-efficacy and self-efficacy increase the likelihood of getting
vaccinated, whereas response cost decreases this likelihood. Consequently, the coping
appraisal results from the weighing between response-efficacy, self-efficacy, and response
cost (Prentice-Dunn & Rogers, 1986).
On the other hand, the threat appraisal explains a decrease or increase of a
maladaptive response towards a possible corona infection, which could be the act of refusing
to get vaccinated. The constructs of vulnerability, severity, intrinsic factors, and extrinsic
factors build up the threat appraisal of the model. Perceived vulnerability towards and
perceived severity of the coronavirus are decreasing the likelihood to refuse vaccination.
Whereas intrinsic factors and extrinsic factors are rather increasing the likelihood of refusal.
Intrinsic factors are, for instance, the bodily pleasure that is experienced when refusing the
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vaccination. Extrinsic factors are the perceived social approval of acting out the vaccination
refusal. Consequently, the threat appraisal results from the weighing between vulnerability,
severity, intrinsic-, and extrinsic factors (Prentice-Dunn & Rogers, 1986).
Lastly, the threat appraisal and the coping appraisal lead to the intention of whether to
get vaccinated or not, which in turn leads to the protection behaviour, which would be to
either get an actual corona vaccination or not (Prentice-Dunn & Rogers, 1986). In this paper,
intrinsic factors were replaced by perceived benefits of the corona vaccination, and extrinsic
factors were renamed into social norm. These concepts fitted the framework of vaccination
behaviour to a greater extent.
Most studies that concentrated on the PMT regarding vaccinations focused on
vaccination intention rather than on vaccination attitudes. Specifically, a study that
investigated the association between the PMT and hepatitis b vaccination intention found that
severity and self-efficacy are significantly positively, and response cost is significantly
negatively related to vaccination intention (Liu et al., 2020). Other studies that aimed to
investigate the predictiveness of some PMT factors on seasonal influenza vaccination
intention showed that vulnerability, severity, benefits of vaccination, response-efficacy, selfefficacy, and response cost were significant predictors of vaccination intention (Weinstein et
al., 2007; Ernsting et al., 2011; Ling et al., 2019). As corona vaccination attitude has been
linked with the intention of getting vaccinated against corona (Chu & Liu, 2021; Paul et al.,
2021), it appears to be of valuable contribution to examine the impact of the factors of the
PMT on hesitant corona vaccination attitudes as well.
Gender and Health Condition
Besides the factors of the PMT, other variables could affect vaccine hesitancy in
people as well. Research identified gender differences in attitudes considering the Human
Papillomavirus (HP) vaccination. Women tend to have a more positive attitude towards the
HP vaccination than men (Bynum et al., 2011; Reimer et al., 2013). In contrast, other studies
that investigated vaccine hesitancy characteristics in vaccines in general (Ren et al., 2018)
and corona vaccines (Schwarzinger et al., 2021) found that women tend to show higher
hesitancy towards vaccines compared to men (Ren et al., 2018; Schwarzinger et al., 2021).
Consequently, gender appears to play a role in vaccination attitude, and research found
inconsistent results. Thus, more research on this topic is needed.
Moreover, a study concerning corona vaccination hesitancy in a French working-age
population investigated whether there are differences in vaccine hesitancy regarding health
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conditions. They found that people without specified chronic conditions were more vaccinehesitant than people with a report of specified chronic conditions (Schwarzinger et al., 2021).
It might be assumed that people in better health conditions would have a more negative
attitude towards a corona vaccination compared to people in poor health conditions.
Thus, investigating the relationship between corona vaccine hesitancy and the factors
of the PMT and health condition could be of valuable contribution to a deeper understanding
of people’s hesitancy towards corona vaccines. Consequently, this knowledge could support
health care providers by identifying and reducing inhibiting factors of corona vaccination
uptake, thus increasing people’s intention and willingness to get vaccinated against corona.
Finally, this could lead to an increase in vaccination uptake of the corona vaccines and a
possible decrease in the spread of the coronavirus.
Current Research and Hypotheses
This paper will focus on the extent to which the psychological factors derived from
the Protection Motivation Theory and health condition predict corona vaccine hesitancy in
people (see Figure 2). On this basis, the following research question is established: ‘To what
extent do the factors of the Protection Motivation Model and health condition explain
people’s attitude towards corona vaccines?’. In addition, it will be investigated if there are
gender differences in vaccine hesitancy.
To give more structure, the following hypotheses were created.
H1: There is a significant negative relationship between vulnerability and vaccine hesitancy.
H2: There is a significant negative relationship between severity and vaccine hesitancy.
H3: There is a significant negative relationship between benefits of vaccination and vaccine
hesitancy.
H4: There is a significant negative relationship between social norm and vaccine hesitancy.
H5: There is a significant negative relationship between response-efficacy and vaccine
hesitancy.
H6: There is a significant negative relationship between self-efficacy and vaccine hesitancy.
H7: There is a significant positive relationship between response cost and vaccine hesitancy.
H8: There is a significant negative relationship between vaccination intention and vaccine
hesitancy.
H9: There is a significant positive relationship between a good health condition and vaccine
hesitancy.
H10: Women are more vaccine-hesitant than men.
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Figure 2
Hypothesized Structural Equation Model, Explaining Vaccine Hesitancy

Note. Hx: Hypotheses and their number. +: Hypothesized Relationship Positive. −:
Hypothesized Relationship Negative.

Method
Participants
An a priori power analysis was conducted using G*Power 3.1.9.7 (Faul et al., 2009) to
estimate the required sample size needed for an exact correlation. As the aim of this study
was to find either significant negative-, or significant positive, strong correlations between
the factors of the PMT, including health condition, and vaccine hesitancy, a one-tailed test
with a large effect size (d = .50), and an alpha of .05 was used. The result demonstrated that a
total sample of 23 participants was required to achieve a power of .80.
Another G*Power analysis was done to estimate the required sample size needed for
multiple linear regression analyses by using a fixed model. A medium effect size (d = .15)
and an alpha of .05 were set for this. The number of predictors was assigned to the number 8
as there are eight predictors in the model: vulnerability, severity, benefits of vaccination,
social norm, response-efficacy, self-efficacy, response cost, and health condition. The result
showed that a total sample of 109 participants was needed to achieve a power of .80.
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Convenience- and snowball sampling methods were applied to acquire the
participants for the online survey. Age in this study has been reduced to a minimum age of 18
years to account for the age of majority in the European Union. Consequently, from this age
onwards, people are allowed to decide whether they get a vaccination or not and if they want
to participate in a study. Further, participants needed to be fluent in the English language to
fully grasp what was asked of them in the survey. Thus, the inclusion criteria for this study
were to be at least 18 years old and be fluent in the English language.
The total number of participants was 132, of which 28 (21%) were male-, 103 (78%)
were female-, and one (1%) was non-binary/ third gender (see Table 1). The participants
were between the ages of 18 and 61 (M = 23; SD = 6.9). Of all participants, 95 (72%)
finished high school, 6 (4%) vocational school, 21 (16%) had a bachelor’s degree, 7 (5%) a
master’s degree, 1 (1%) a Ph.D. or higher, and 2 (2%) indicated ‘other’. Besides this, 32
(24%) participants had the Netherlands as their country of residence, 66 (50%) participants
had Germany as their country of residence, and 34 (26%) respondents indicated another
country to be their current residence (for more information see Table 1).
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Table 1
Demographic Data of the Participants (N = 132)
Males (n =

Females (n =

Non-binary/

28)

103)

Third gender (n

Total (N = 132)

n (%)

n (%)

n (%)

N

18 – 25

17 (60)

93 (90)

1 (100)

111

26 - 35

7 (25)

5 (5)

12

36 - 45

2 (7)

4 (4)

6

46 - 55

1 (4)

1 (1)

2

56 - 65

1 (4)

= 1)
Demographics
Age

1

Completed education
High school

12 (43)

82 (79)

1 (100)

95

Vocational school

1 (4)

5 (5)

6

Bachelor’s degree

10 (35)

11 (11)

21

Master’s degree

4 (14)

3 (3)

7

graduate

Doctorate

1 (1)

1

1 (4)

1 (1)

2

The Netherlands

10 (36)

22 (21)

32

Germany

14 (50)

52 (51)

66

Other
Country of residence

Other

4 (14)

29 (28)

1 (100)

34

Austria

2 (50)

20 (70)

1 (100)

23

Finland

1 (25)

1

Italy

6 (21)

6

Romania

1 (3)

1

UK

1 (3)

1

1 (3)

2

US

1 (25)

Materials
The online survey that was used was conducted with Qualtrics software, a web-based
survey tool, and was built upon seven sections. The first section gave information on the
purpose of the study, the procedure, the anonymity, and the confidentiality of participants’
data. Lastly, it asked about participants’ consent for participation in the study (see Appendix
A). Thereafter, the second section asked about participants’ demographics such as age,
gender, completed education, and country of residence (see Appendix B). The third, fourth,
fifth, and sixth section measured this study’s constructs: health condition, vulnerability,
severity, benefits of vaccination, social norm, response-efficacy, self-efficacy, response cost,
vaccination intention, and vaccine hesitancy. The last and seventh section debriefed the
participants in more detail about the study’s purpose, and they were once more asked for their
consent (see Appendix C). All scales except for the scales of health condition and benefits of
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vaccination included reversed items (see Appendix D for the complete list of items and the
indication of reversed items).
Instruments
This study made use of ten 5-point Likert scales. Nine scales were newly established
for this study, measuring vulnerability, severity, benefits of vaccination, social norm,
response-efficacy, self-efficacy, response cost, vaccination intention, and health condition.
The tenth scale was inspired by the Vaccination Attitude Examination Scale (VAX) (Martin
& Petrie, 2017), which intends to measure vaccination attitudes. This scale was adapted
accordingly to the coronavirus. All scales consisted of the answer categories ‘strongly agree’,
‘somewhat agree’, ‘neither agree nor disagree’, ‘somewhat disagree’, and ‘strongly disagree’
(see Appendix D for all the scales, corresponding items, and reliability measures).
Vulnerability. The vulnerability scale (α = .85) entailed five items. Example items are ‘I feel
that a corona infection would be harmful to me.’ and ‘A corona infection could get me
seriously ill.’.
Severity. The severity scale (α = .66) was created out of five items, which looked like ‘I
think that a coronavirus infection is bad for people's health.’ and ‘I feel that a coronavirus
infection is harmless.’.
Benefits of vaccination. The benefits of vaccination scale (α = .79) incorporated five items.
Examples are ‘With a corona vaccination, I would feel physically stronger.’ and ‘With a
corona vaccination, I help to stop the spread of the virus.’.
Social norm. The social norm scale (α = .61) was built upon five items. Example items are
‘The majority of people I know are willing to get vaccinated against Covid-19.’ and ‘The
majority of people in my environment think that a corona vaccination is safe’.
Response-efficacy. The response-efficacy scale (α = .72) was composed of five items such as
‘Having a corona vaccination will protect me from the coronavirus.’ and ‘Without a corona
vaccination, I will end up in hospitalization.’.
Self-efficacy. The self-efficacy scale (α = .80) was created out of five items. Examples are ‘I
feel able to get vaccinated against corona.’ and ‘I feel able to deal with possible side-effects
after a corona vaccination.’.
Response cost. The response cost scale (α = .63) entailed five items, for example, ‘I feel that
I have to overcome obstacles to get vaccinated against Covid-19.’ and ‘If I get vaccinated, I
will have to deal with severe side-effects of the vaccination.’.
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Vaccination intention. The vaccination intention scale (α = .96) was built upon five items.
Examples are ‘When I am able to get a corona vaccination, I will get one.’ and ‘I intend to
get vaccinated against corona if it would help stop the spread of the virus.’.
Health condition. The health condition scale (α = .63) incorporated four items, which looked
like ‘I feel physically healthy.’ and ‘I can live without medical devices.’.
Vaccine hesitancy. And lastly, the vaccine hesitancy scale (α = .90) was composed of twelve
items. Examples are ‘Corona vaccines make a lot of money for pharmaceutical companies,
but do not do much for regular people.’ and ‘Corona vaccines can cause unforeseen problems
in people.’.
Factor Analysis of the Vaccine Hesitancy Scale
The Principal Component Analysis and the Varimax rotation results regarding the
factor analysis for the vaccine hesitancy scale showed that there are four underlying factors
(see Appendix E). The first factor consisted of four items reported on a 5-point Likert scale
that explained around 47.5% of the variance with factor loadings from .44 to .89. The second
identified factor was composed of three items that explained about 11.5% of the variance
with factor loadings from .81 to .82. The third factor entailed four items that explained about
8.9% of the variance with factor loadings from .37 to .85. And lastly, the fourth factor
included three items that explained around 8.5% of the variance with factor loadings from .69
to .82 (see Appendix E). The labelling of the factors was as follows. The first factor,
consisting of items 9, 10, 11, and 12, was labelled ‘natural exposure to virus’. The second
factor, which was composed of items 3, 4, and 5, was labelled ‘trust in the effectiveness of
the vaccine’. The third factor was labelled ‘financial gain behind vaccines’, and entailed
items 1, 2, 5, and 9. And lastly, the fourth factor was composed of items 6, 7, and 8 and was
named ‘unknown side-effects of the vaccine’ (see Appendix E).
Design and Procedure
Before the data collection took place, the Ethics Committee of the University of
Twente approved the study on the 9th of April 2021.
For acquiring the data, a cross-sectional quantitative questionnaire survey was used,
and the time necessary for completing the survey amounted to ten minutes. The collection of
IP addresses within Qualtrics was deactivated before data collection to protect participants’
anonymity. Additionally, the respondents did not receive any rewards besides Psychology-,
and Communication Science students at the University of Twente, which surveyed to acquire
study credits for their subject of study via the platform ‘SONA’. SONA is a study-
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distributing service of the University of Twente for Psychology-, and Communication
Science students.
By clicking on the link that was distributed online via social media platforms (e.g.,
Facebook, WhatsApp, Snapchat, and Instagram) and SONA, the participants could access the
survey. At the beginning of the questionnaire, the participants had to give their consent after
reading about a short introduction to the study, the confidentiality and anonymity of their
data, and lastly, the researcher’s contact information in the case of further questions. If they
agreed to do so, they would continue by answering demographic questions, indicating their
current health condition by answering statements about their physical and mental health, and
indicating the extent of their agreement on various statements concerning a corona
vaccination. Responses were forced in the demographic part, whereas to answer the rest of
the survey was left for the participants’ choice to achieve a higher response rate and prevent
participants from leaving the survey before finishing it. In the end, a short debriefing took
place in which the aim of the study was given in more detail than at the beginning. The
participants were once again asked for their consent. After this, a page followed on which the
contact details of the researcher, as well as of the ethical commission from the Behavioural,
Management, and Social Sciences (BMS) faculty of the University of Twente, were given
(see Appendix F).
Data Analysis
The software package IBM SPSS Statistics Version 26 was used for all analyses in
this study. At first, all data from participants that indicated withdrawal from the study and
participants that solely filled out the demographic part of the questionnaire were removed
from the dataset. Next to this, descriptive characteristics were explored to get an overview of
the statistical distributions of each item. Thereafter, all reversed items were recoded, and then
reliability analyses were done to check how reliable the scales are. As a general reference
point that would indicate a sufficient Cronbach’s alpha value, the value of .70 could be found
(Field, 2009). After, new variables were computed for all ten scales that represented the
average score of each construct.
Then, Kolmogorov-Smirnov-, and Shapiro-Wilk tests were conducted for all scales
for the normality assumption. The test results showed that the data for all scales were not
normally distributed as all scales showed significant p-values on both tests. Also, the
corresponding histograms of the scales showed no normality.
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Moreover, a factor analysis was done for investigating underlying factors of the
vaccination hesitancy scale and for checking which items of this scale measure which factor.
This was done by conducting a Principal Component Analysis as an extraction method, and
after, a Varimax rotation was done as a rotation method.
Thereafter, one-sided Pearson’s correlational analyses were conducted to check which
and to what extent factors significantly correlate with each other1. For the factors of response
cost and health condition, significant positive associations with vaccine hesitancy were
expected. Whereas for the factors of vulnerability, severity, benefits of vaccination, social
norm, response-efficacy, self-efficacy, and vaccination intention, significant negative
correlations with vaccine hesitancy were expected. A correlation that indicates a value below
.30 would be considered weak. In contrast, a correlation coefficient between .30 and .49
would indicate a moderate correlation, and lastly, a coefficient of .50 or higher would be
considered as a strong correlation (Field, 2009). Additionally, a p-value of 0.05 or less was
chosen as an indicator for a significant correlation.
Furthermore, three multiple linear regression analyses were done. First, it was
investigated to what extent the independent variables predict vaccine hesitancy. Second, as an
exploratory analysis, this was repeated with vaccination intention as the dependent variable to
check for differences in the predictive power of the model and in individual determinants for
vaccine hesitancy and vaccination intention. Third, another exploratory regression analysis
for vaccination intention as the dependent variable was conducted by including vaccine
hesitancy into the model. This was done to investigate the extent to which vaccine hesitancy
predicts vaccination intention in combination with the other determinants.
Lastly, the means of the vaccine hesitancy scale for men and women were compared
to check if they are statistically different from each other. For this, a Levene’s test for
equality of variances was done to assess whether homogeneity of variances could be
assumed. Thereafter, an independent t-test was done.
Results
The dependent variable of this study, i.e., vaccine hesitancy, had a mean score of 2.6
(SD = 0.8) (see Table 2). For the vaccination hesitancy scale, this mean indicates that people
overall have a rather neutral to accepting attitude towards the corona vaccination, as for all

1

Both Spearman’s and Pearson’s correlation analyses were done. As the results showed that the correlations of
both analyses were similar, Pearson’s correlation analysis was used to ensure consistent application of
parametric tests in this study.
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scales, a score of 1 indicates a low score, and a score of 5 indicates a high score.
Vulnerability had a mean of 3.6, which indicates that people feel somewhat vulnerable
towards a corona infection. The mean score of severity was 4.0. This score assumes that
participants perceive the coronavirus as severe. For the benefits of vaccination scale, the
sample had a mean of 3.6, which indicates that people rather think that a corona vaccination
would be able to reduce or diminish possible consequences of an infection. Social norm had a
mean of 3.6, which indicates that people perceive their environment as relatively neutral to
acceptant towards corona vaccines. The mean score of response-efficacy was 3.6. This score
assumes that participants rather think that a corona vaccination would protect them from
dealing with possible consequences of an infection. For the self-efficacy scale, the sample
had a mean of 4.2, which demonstrates that people feel able to get vaccinated against corona.
Response cost had a mean of 2.4, which indicates that people rather think that getting a
corona vaccination would not cause them any inconveniences. The mean score of vaccination
intention was 4.4. This score assumes that participants intend to get vaccinated against
corona. And lastly, for the health condition scale, the sample had a mean score of 4.3, which
indicates that people overall perceive themselves as healthy.
Correlation Between the Variables
The results of the one-sided Pearson’s correlational analyses showed that there was a
significant negative relationship between vaccine hesitancy and the constructs of
vulnerability (r (130) = -.32, p < .01), severity (r (131) = -.49, p < .01), benefits of
vaccination (r (131) = -.66, p < .01), social norm (r (131) = -.52, p < .01), response-efficacy
(r (131) = -.69, p < .01), self-efficacy (r (130) = -.57, p < .01), and vaccination intention (r
(129) = -.76, p < .01). This means that a person scoring high in these constructs also scored
low in vaccine hesitancy and vice versa. Consequently, Hypothesis 1 to 6 and Hypothesis 8
can be accepted (see Table 4).
As vaccine hesitancy correlated non-significantly and negatively with health condition
(r (131) = -.14, p > .05), Hypothesis 9 needs to be rejected. Response cost and vaccine
hesitancy showed a significant positive correlation, and thus, Hypothesis 7 can be accepted
(see Table 4). This implies that if a person scores high in response cost, they would most
probably also score high in vaccine hesitancy. Regarding the correlations with vaccine
hesitancy, the strongest significant correlation of the model was between vaccination
intention and vaccine hesitancy. In contrast, the lowest significant correlation was identified
between vulnerability and vaccine hesitancy. It can also be seen that all factors that correlated
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negatively with vaccine hesitancy correlated positively with vaccination intention and vice
versa (see Table 2, also for the remaining correlations).
Table 2
Means, Standard deviations, and Pearson Correlations between Determinants and Vaccine
Hesitancy (N = approximately 132)
Variables

Mea

SD

n

Correla
tions

1.
1. Vaccine

2.

3.

4.

5.

6.

7.

8.

9.

2.6

0.8

1.00

3.6

0.9

-.32**

1.00

3. Severity

4.0

0.6

-.49**

.62**

1.00

4. Benefits of

3.6

0.9

-.66**

.63**

.58**

1.00

3.6

0.7

-.52**

.20*

.39**

.47**

1.00

3.6

0.8

-.69**

.53**

.61**

.75**

.41**

1.00

4.2

0.8

-57**

.29**

.45**

.58**

.37**

.62**

1.00

2.4

0.7

.54**

-.11

-.28**

-.37**

-.44**

-.45**

-.62**

1.00

4.4

0.9

-.76**

.34**

.48**

.69**

.52**

.67**

.64**

-.49**

1.00

4.3

0.7

-.14

.01

.05

-.03

.11

.04

.18*

-.10

.18*

10.

hesitancy
2.
Vulnerability

vaccination

5. Social
norm
6. Responseefficacy

7. Selfefficacy
8. Response
cost
9.
Vaccination
intention
10. Health

1.00

condition

Note. ** p < .01, * p < .05 (one-tailed).

Regression Analyses
Moreover, the results of the three multiple linear regression analyses that were carried
out to investigate the predictive power of the model for vaccine hesitancy and vaccination
intention showed the following. The model explained 61.8% of the variance in vaccine
hesitancy, and significantly predicted vaccine hesitancy, F (8, 120) = 24.24, p < .01. While
response-efficacy (β = -.31, p < .01), benefits of vaccination (β = -.35, p < .01), and response
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cost (β = .21, p = .01) contributed significantly to the model, the remaining variables, i.e.,
vulnerability (β = .15, p = .07), severity (β = -.08, p = .35), self-efficacy (β < -.01, p = .99),
and social norm (β = -.12, p = .10) did not (see Table 3). Consequently, the research question
of this study can be answered by saying that the model was able to predict 61.8% of the
variance in vaccine hesitancy. Specifically, the constructs of response-efficacy, benefits of
vaccination, and response cost were significant predictors of vaccine hesitancy.
The result of the first exploratory analysis for vaccination intention showed that the
model explained 63.4% of the variance in vaccination intention, and that the model
significantly predicted vaccination intention as well, F (8, 119) = 25.75, p < .01. While
benefits of vaccination (β = .40, p < .01), response-efficacy (β = .23, p = .02), self-efficacy (β
= .19, p = .03), health condition (β = .13, p = .03), and social norm (β = .15, p = .04)
contributed significantly to the model, the remaining variables, i.e., vulnerability (β = -.15, p
= .07), severity (β = .04, p = .62), and response cost (β = -.05, p = .55) did not (see Table 3).
When including vaccine hesitancy into the model, the model explained 68.9% of the
variance in vaccination intention. The model including vaccine hesitancy as a predictor also
predicted vaccination intention significantly, F (9, 118) = 29.01, p < .01. Vaccine hesitancy
(β = -.38, p < .01), benefits of vaccination (β = .27, p < .01), and self-efficacy (β = .19, p =
.02) contributed significantly to the model. Severity (β = .01, p = .89), response cost (β = .03,
p = .65), response-efficacy (β = .11, p = .23), vulnerability (β = -.09, p = .23), social norm (β
= .10, p = .12), and health condition (β = .09, p = .11) did not (see Table 3).
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Table 3
Multiple Linear Regression Analyses Results for the Effect of the Model on Vaccine
Hesitancy and Vaccination Intention (N = approximately 132)
Predictors (Constant)

Vaccine

Vaccination

Vaccination

hesitancy

intention

intention

β

t

p

β

t

p

Vaccine hesitancy

β

t

p

-.38**

-4.59

< .01

Vulnerability

.15

1.85

.07

-.15

-1.85

.07

-.09

-1.21

.23

Severity

-.08

-.95

.35

.04

.50

.62

.01

.14

.89

Benefits of vaccination

-.35**

-3.34

< .01

.40**

3.89

< .01

.27**

2.69

< .01

Social norm

-.12

-1.64

.10

.15*

2.09

.04

.10

1.57

.12

Response-efficacy

-.31**

-3.24

< .01

.23*

2.43

.02

.11

1.22

.23

Self-efficacy

< -.01

-.01

.99

.19*

2.25

.03

.19*

2.42

.02

Response cost

.21**

2.71

.01

-.05

-.61

.55

.03

.46

.65

Health condition

-.10

-1.72

.09

.13*

2.18

.03

.09

1.61

.11

Note. Dependent variables: Vaccine hesitancy and vaccination intention. R2: .62 (vaccine
hesitancy). R2: .63 (vaccination intention). R2: .69 (vaccination intention, including vaccine
hesitancy as predictor). ** p < .01, * p < .05.

Gender Difference in Vaccine Hesitancy
Further, after conducting a Levene’s test for equality of variances, homogeneity of
variances could be shown. Consequently, an independent t-test was done to check if there is a
statistically significant difference between women and men regarding their average score on
vaccine hesitancy. First, the mean score for women was 2.6 (SD = .8), and the mean score for
men was also 2.6 (SD = .8). The results of the independent t-test confirmed then that the two
populations did not statistically differ from each other in vaccine hesitancy, t(128) = .42, p =
.68). Consequently, Hypothesis 10 needs to be rejected (see Table 4).
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Table 4
Summary of Accepted and Rejected Hypotheses
Hypotheses

Status

H1: There is a significant negative relationship between vulnerability and vaccine hesitancy.

Accepted

H2: There is a significant negative relationship between severity and vaccine hesitancy.

Accepted

H3: There is a significant negative relationship between benefits of vaccination and vaccine hesitancy.

Accepted

H4: There is a significant negative relationship between social norm and vaccine hesitancy.

Accepted

H5: There is a significant negative relationship between response-efficacy and vaccine hesitancy.

Accepted

H6: There is a significant negative relationship between self-efficacy and vaccine hesitancy.

Accepted

H7: There is a significant positive relationship between response cost and vaccine hesitancy.

Accepted

H8: There is a significant negative relationship between vaccination intention and vaccine hesitancy.

Accepted

H9: There is a significant positive relationship between a good health condition and vaccine hesitancy.

Rejected

H10: Women are more vaccine-hesitant than men.

Rejected

Discussion
Summary of the Results
The results of the Pearson’s correlation analysis revealed that vaccine hesitancy is
significantly negatively related to vulnerability, severity, benefits of vaccination, social norm,
response-efficacy, self-efficacy, vaccination intention, and health condition. Thus,
Hypothesis 1 to 6 and Hypothesis 8 can be accepted, and Hypothesis 9 needed to be rejected.
We also found that vaccine hesitancy was significantly positively correlated with response
cost. Hence, Hypothesis 7 can be accepted. As we could not identify any gender differences
in vaccine hesitancy, Hypothesis 10 needed to be rejected.
By looking at the regression analyses that were done, the research question can be
answered by saying that the model of this study was able to explain 61.8% of the variance in
vaccine hesitancy. The strongest predictors of the model were benefits of vaccination,
response-efficacy, and response cost for vaccine hesitancy. Whereas vulnerability, severity,
social norm, self-efficacy, and health condition were no significant predictors in combination
with the other determinants.
The first exploratory analysis for vaccination intention showed that the model was
able to explain 63.4% of the variance in vaccination intention. Whereby, the strongest
predictors for vaccination intention were benefits of vaccination, response-efficacy, selfefficacy, health condition, and social norm. In contrast, the constructs of vulnerability,
severity, and response cost could not be identified as significant predictors in combination
with the other determinants.
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When including vaccine hesitancy into the model, the results of the second
exploratory analysis showed that the predictive power increased to 68.9% for vaccination
intention. Then, the strongest predictors were vaccine hesitancy, benefits of vaccination, and
self-efficacy in combination with the other predictors. The remaining predictors did not
significantly contribute to the model.
Overall, six out of nine variables of the model showed a significantly high correlation
with vaccine hesitancy. Whereby the correlation between vaccination intention and vaccine
hesitancy was the strongest significant one, and between vulnerability and vaccine hesitancy
the lowest significant one. The relationship between health condition and vaccine hesitancy
was the only non-significant one. These results might be empowered by saying that this study
could achieve a sufficient sample size and that six out of ten scales had good reliability, i.e.,
higher than .70. As some scales showed good reliability and as the model of this study
including vaccine hesitancy showed to have a great predictability for vaccination intention,
the scales and model of this study might be further used for future research in the context of
corona vaccines.
Embedding of the Findings into Existing Literature
Considering vaccine hesitancy, we found that the model was able to explain 61.8% of
the variance in corona vaccine hesitancy. Other studies that investigated the predictability of
constructs similar to those used in our study on vaccine hesitancy could not be found. Also,
when considering the correlation analysis of this study, there is not yet enough literature
concerning the relationship between vaccination attitude and psychological factors similar to
those of the PMT available. What could be found, Timmermans et al. (2008) inspected the
effect of various factors on parents’ attitudes towards Meningococcal C vaccines and found
that the higher the perceived vulnerability of their child towards the bacteria, the higher the
accepting attitude towards the vaccines for it (Timmermans et al., 2008). In this aspect, the
correlation between vulnerability and vaccine hesitancy shows consistency within the
literature. Next to this, Paul et al. (2021), as well as Chu and Liu (2021), found that a hesitant
corona vaccination attitude was negatively correlated with the intention to vaccinate.
Similarly, a significant strong negative correlation could be found in this study between these
two variables. Although more research concerning vaccination attitudes is needed, we hope
that the results that were found might give a first insight into vaccination attitudes.
When considering vaccination intention, we found that the model was able to explain
63.4% of the variance of corona vaccination intention in people. Ling et al. (2019) found a
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similar result. Their study investigated the usefulness of the PMT for predicting vaccination
intention for seasonal influenza, and their model had a predictive power of 62% (Ling et al.,
2019). Next to this, vulnerability, severity, response-efficacy, and self-efficacy were found to
be the main determinants of vaccination intention. However, response cost was found to not
uniquely account for the variance in vaccination intention (Ling et al., 2019). These findings
resemble only partially the results of our study as vulnerability and severity were not
identified as significant predictors for vaccination intention. Reasons for this difference could
not be found. Therefore, it needs to be assumed that there is a difference in this aspect
regarding influenza and corona virus.
Furthermore, considering the correlations that were found between the various
variables and vaccination intention, Wang et al. (2021) investigated the correlation between
the factors of the PMT and corona vaccination motivation and found a positive correlation
between corona vaccination motivation and the variables of vulnerability, severity, responseefficacy, and self-efficacy. These variables also correlated positively with vaccination
intention in our study. According to the Protection Motivation Theory (Prentice-Dunn &
Rogers, 1986), protection motivation and intention are treated similarly. Thus, it appears as
our findings regarding these factors are consistent with existing literature. Similarly, Ling et
al. (2019), who investigated which factors of the PMT could predict seasonal influenza
vaccination intention found that vulnerability, severity, response-efficacy, and self-efficacy
showed a positive correlation with vaccination intention.
However, contrary to the present study’s findings, the study of Wang et al. (2021)
found a non-significant positive relationship between corona vaccination motivation and
response cost. In our study, a significant negative relationship was found between vaccination
intention and response cost. Importantly, Wang et al. (2021) did not find a significant
association, whereas our study did. Wang et al. (2021) did not suggest any explanations in
their study. However, Ling et al. (2019) found similar results to our study: response cost
showed a significant negative correlation with influenza vaccination intention.
The variable of health condition was found to correlate non-significantly and
negatively with vaccine hesitancy in this sample. However, this is not in line with previous
research, as Schwarzinger et al. (2021) illustrated in their study that people in good health
conditions show greater vaccine hesitancy. Nonetheless, it should be noted that the study of
Schwarzinger et al. (2021) focused on specified chronic conditions such as hypertension.
Hence, the variable of health condition in our study may not have been specific enough to
establish an association between these outcomes as it focused on physical and mental health
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together. This could also explain why the finding of our study is non-significant. Thus, this
finding should be considered with caution.
Considering the finding of the present study that there is no significant gender
difference in vaccine hesitancy, studies by Bynum et al. (2011), Reimer et al. (2013), Ren et
al. (2018), and Schwarzinger et al. (2021) had different results. To be concrete, gender
differences in vaccination attitude towards a Human Papillomavirus (HP) vaccination
(Bynum et al., 2011; Reimer et al., 2013), vaccines in general (Ren et al., 2018), and corona
vaccines (Schwarzinger et al., 2021) were found so far, i.e., women showed higher levels of
vaccine acceptance for HP vaccines than men but higher vaccine hesitancy than men for
general and corona vaccines. A reason for our finding could be that the sample sizes of
women and men in this study differed to a great extent, i.e., the sample of women was about
four times larger than that of men. According to Altman (1999), differences in sample sizes
could affect the detection of differences between groups. This might have been the case in
our study, as no significant results between women and men were found.
Limitations and Recommendations
For the limitations of this study, it can be argued that although the scales that were
used in this study showed non-normality, parametric tests were used to analyse the obtained
data. As mentioned earlier, Spearman’s and Pearson’s correlation analyses were conducted,
and the results showed that the correlations of both analyses were similar. For consistent use
of parametric tests, Pearson’s correlation analysis was used for this study. This should be
kept in mind when interpreting the results.
Also, considering the distribution of the variables gender and age, it needs to be noted
that the majority of the sample was of female gender and young age. Consequently, the
sample of this study was not equally distributed. Thus, the results may not be able to
represent the population, and hence, the findings of this study need to be interpreted with
caution within the population. The reason for this distribution could have been the sampling
method of this study, i.e., convenience-, and snowball sampling, and the social environment
of the research team that consisted of mostly young female participants. Therefore, it is
recommended that future research use a random sampling method to account for an equal
distribution of gender and age.
A further limitation might be that the health condition scale asked for the physical and
mental health of the participant. This could have influenced the analysed relationship
between health condition and vaccine hesitancy as this scale was not exclusively specified on
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health, such as the study of Schwarzinger et al. (2021). They focused on specific chronic
conditions, which can be considered as physical health. This means there might be a
difference in significance and strength of the relationship between health condition and
vaccine hesitancy if health condition would focus on either physical or mental health. Thus, it
is advised for future research to focus on specific health conditions such as either physical or
mental health.
Furthermore, future research could investigate whether the variables that correlated
significantly with vaccine hesitancy and vaccination intention are interacting with each other,
and thus, might affect their relationship with the dependent variables. Concretely, the
variables of benefits of vaccination and response-efficacy might interact with each other as
they are not only strongly correlated with vaccine hesitancy but also with each other.
Similarly, the variables of benefits of vaccination, response-efficacy, and self-efficacy might
affect their relationship with vaccination intention as they are also strongly correlated with
each other. Besides, the interaction of benefits of vaccination and response-efficacy might
further affect the relationship between vaccine hesitancy and vaccination intention as both
factors correlate significantly with vaccine hesitancy and vaccination intention.
And lastly, as the exploratory regression analyses showed, when vaccine hesitancy
was included in the model, response-efficacy, health condition, and social norm did not
significantly predict vaccination intention anymore. It is therefore assumed that vaccine
hesitancy has an effect on the relationship between response-efficacy, health condition, and
social norm and vaccination intention. It is advised that future research should investigate this
in more detail.
Implications
As the model’s predictive power was similar for both vaccine hesitancy and
vaccination intention, it might be assumed that the factors of the PMT can be applied to
vaccination attitude besides, as suggested by the model, vaccination intention. Additionally,
as vaccine hesitancy was a significant predictor of vaccination intention, it is suggested to
include attitude into the PMT when applying this model in the context of corona
vaccinations. This appears to be in line with the Theory of Planned Behaviour, according to
which attitude is treated as one antecedent of intention as well (Ajzen, 1991).
Overall, health care providers could apply the findings of this study when planning on
effective distribution and advertisement of corona vaccines, as well as when planning on
creating successful vaccination promoting interventions. By this, our findings could help to
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establish successful risk communication methods. For instance, health care providers could
ensure that within those interventions, people are informed about the efficacy and benefits
that corona vaccines have. Also, health care providers should pay some attention to informing
people about possible side effects and give instructions on how and where to get vaccinated.
The aforementioned would account for a clarification regarding the factors of responseefficacy, benefits of vaccination, and response cost of the corona vaccines, which were found
to be the main predictors for vaccine hesitancy in this study. Thus, when increasing people’s
knowledge about these factors, they might get more vaccine acceptant. Consequently, these
people might be more willing to get themselves vaccinated. Thereby, the virus might be
combated by decreasing the further spread of the virus.
Conclusion
This study aimed to find out to what extent the factors of the PMT and health
condition can determine corona vaccine hesitancy in people. Concretely, the results showed
that response-efficacy, benefits of vaccination, and response cost were the main determinants
of vaccine hesitancy. For vaccination intention, the constructs of benefits of vaccination,
response-efficacy, self-efficacy, health condition, and social norm were found to be the main
predictors. When including vaccine hesitancy into the model, vaccine hesitancy, benefits of
vaccination, and self-efficacy were the strongest predictors for vaccination intention. Also,
the model, with and without vaccine hesitancy, used in this study was able to predict vaccine
hesitancy and vaccination intention to a great extent.
All in all, this study can contribute its part to combating the coronavirus by providing
the health care sector with insights into people’s behaviour, which could now be used, for
instance, to create successful vaccination promoting interventions, and by this, to potentially
decrease the further spread of the virus.
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Appendices
Appendix A
Informed Consent
Thank you for considering participation in this study!
Goal
The goal of this study is to investigate what factors determine people's attitudes and
intentions towards Covid-19 vaccines.
Procedure
You will be asked some demographic questions and questions about your current health
condition. After, your opinion concerning a Corona vaccination will be asked. There are no
right or wrong answers. Just choose the one that you believe fits you the best. You can stop
the study at any time without further explanation. The whole procedure will take
approximately 10 minutes. The minimum age for this study is 18 years and a proficiency
level of the English language is required. If you have any questions, do not hesitate to ask
(s.paczulla@student.utwente.nl).
Data Collection
Your participation has no risks or consequences for you. However, as with any online
activity, the possibility of a data breach is always given. The collected data will be
anonymized, which means it is not possible to trace the answers back to you. The anonymous
data will only be used to analyse the relationship between the answers given. They will not be
shared with anyone outside the research team. Your data is anonymous, and third parties will
not use your data.
Consent
'By pressing "Continue", I declare that I have been informed about the content and goal of
this study. Also, I declare that my current age is 18 years or older and that I am fluent in
English. My participation is entirely voluntary. I reserve the right to withdraw this consent
without the need to give any reason, and I am aware that I may withdraw from the
questionnaire at any time. The answers I provide will be anonymized and do not have any
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consequences for me. If I request any further information about the research, now or in the
future, I may contact the researcher through an email (s.paczulla@student.utwente.nl).'
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Appendix B
Q1. What is your gender?
o Male
o Female
o Non-binary/ third gender
o Prefer not to say
Q2. How old are you?
‘Blank space’

Q3. What is your highest level of completed education?
o Less than high school
o High school graduate
o Vocational school/ Berufsschule
o Bachelor’s degree
o Master’s degree
o Doctorate
o Other
Q4. What is your country of residence?
o The Netherlands
o Germany
o Other, namely
‘Blank space’
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Appendix C
Important Information
At the beginning of this survey, we told you that this study will aim to find out what factors
motivate Corona vaccination attitudes and intentions in people. In more detail, the recorded
data will be used to investigate to what extent factors such as current health condition,
subjective norm, perceived vulnerability, and perceived severity towards the coronavirus can
account for vaccine hesitancy (in form of attitude and intention) in people. The precise aim
was not revealed before completion to prevent your responses from being influenced by
personal dispositions.
Therefore, you will now be asked again for your consent. In case you want to withdraw from
this study, you can still do so now. Then, your data will be deleted from the dataset.
o I wish to remain participant of this study.
o I wish to withdraw from this study.
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Appendix D
Table 5
Scales, Items, Dimensionality, and Reliability of the Constructs (N = approximately 132)
Measures

Characterist
ics
Scale

Structure &
reliability

1. Vulnerability

5-point

! = .85

Likert scale
from
1=strongly
agree to
5=strongly
disagree
I feel that a corona infection would be harmful to me.
A corona infection is bad for my health.
A corona infection could get me seriously ill.
A corona infection could not do me any harm. (Ri)
After a corona infection, I would be weakened in health.
2. Severity

5-point

! = .66

Likert scale
from
1=strongly
agree to
5=strongly
disagree
I think that a coronavirus infection is bad for people's health.
I feel that the coronavirus is worse than other diseases.
The situation caused by the pandemic puts a burden on me.
I feel that a coronavirus infection is harmless. (Ri)
I think that a corona infection could strengthen the immune system. (Ri)
3. Benefits of vaccination

5-point

! = .79

Likert scale
from
1=strongly
agree to
5=strongly
disagree
With a corona vaccination, I would feel physically stronger.
Without a corona vaccination, I could risk dying from the virus.
I would feel relieved after I got vaccinated.
With a corona vaccination, I help to stop the spread of the virus.
Without a corona vaccination, I could risk getting seriously ill.
4. Social norm

5-point
Likert scale
from
1=strongly

! = .61
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agree to
5=strongly
disagree
The majority of people I know are willing to get vaccinated against Covid-19.
The majority of people I know would encourage me to get a corona vaccination.
I feel pressured by others to get vaccinated against corona.
The majority of people in my environment think that corona vaccines are harmful. (Ri)
The majority of people in my environment think that a corona vaccination is safe.
5. Response-efficacy

5-point

! = .72

Likert scale
from
1=strongly
agree to
5=strongly
disagree
Having a corona vaccination will protect me from the coronavirus.
Only my natural immunity will protect me from the coronavirus. (Ri)
With a corona vaccination, I would avoid getting seriously ill from the coronavirus.
Without a corona vaccination, I will end up in hospitalization.
Having a corona vaccination will not protect me from catching the virus. (Ri)
6. Self-efficacy

5-point

! = .80

Likert scale
from
1=strongly
agree to
5=strongly
disagree
I feel able to get vaccinated against corona.
My body is strong enough for dealing with a corona vaccination.
I think that I am mentally strong enough to take a corona vaccination.
My body is not strong enough for dealing with a corona vaccination. (Ri)
I feel able to deal with possible side-effects after a corona vaccination.
7. Response cost

5-point

! = .63

Likert scale
from
1=strongly
agree to
5=strongly
disagree
I feel that I have to overcome obstacles to get vaccinated against Covid-19.
A corona vaccination could make me seriously ill.
My body would easily handle a corona vaccination. (Ri)
The majority of people in my environment would judge me for getting a corona vaccination.
If I get vaccinated, I will have to deal with severe side-effects of the vaccination.
8. Vaccination intention

5-point
Likert scale
from
1=strongly
agree to

! = .96
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5=strongly
disagree
When I am able to get a corona vaccination, I will get one.
When I will receive an invitation to get vaccinated against corona, I will ignore it. (Ri)
I will accept an invitation for a corona vaccination.
I intend to get vaccinated against corona if it would help stop the spread of the virus.
I intend to get vaccinated against corona if it meant protecting friends, family, or at-risk
groups.
9. Health condition

5-point

! = .63

Likert scale
from
1=strongly
agree to
5=strongly
disagree
I feel physically healthy.
I can live without medication.
I can live without medical devices.
I feel mentally healthy.
10. Vaccine hesitancy

5-point
Likert scale
from
1=strongly
agree to
5=strongly
disagree

Corona vaccines make a lot of money for pharmaceutical companies, but do not do much for
regular people.
Authorities promote corona vaccination for financial gain, not for people’s health.
I would feel safe after being vaccinated against corona. (Ri)
I can rely on the corona vaccines to stop further spreading of the coronavirus. (Ri)
I would feel protected after getting vaccinated against corona. (Ri)
Although corona vaccines appear to be safe, there may be problems that we have not yet
discovered.
Corona vaccines can cause unforeseen problems in people.
I worry about the unknown effects of corona vaccines in the future.
Corona vaccination programs are a big fraud.
Natural immunity lasts longer than a corona vaccination.
Natural exposure to the coronavirus gives the safest protection.
Being exposed to the corona disease naturally is safer for the immune system than being
exposed through a corona vaccination.

Note. Ri: reversed item.

! =.90
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Appendix E
Table 6
Labelling for the Underlying Factors and Factor Loadings of the Vaccine Hesitancy Scale (N
= approximately 132)
Item

Factor loadings &
Factor labelling
Factor 1 = Natural

Factor 2 = Trust in the

Factor 3 = Financial

Factor 4 = Unknown

exposure to virus

effectiveness of the

gain behind vaccines

side-effects of the

vaccine
1. Corona vaccines make a lot

vaccine
.85

of money for pharmaceutical
companies, but do not do much
for regular people.
2. Authorities promote corona

.79

vaccination for financial gain,
not for people’s health.
3. I would feel safe after being

.81

vaccinated against corona.
4. I can rely on the corona

.81

vaccines to stop further
spreading of the coronavirus.
5. I would feel protected after

.82

.37

getting vaccinated against
corona.
6. Although corona vaccines

.82

appear to be safe, there may be
problems that we have not yet
discovered.
7. Corona vaccines can cause

.81

unforeseen problems in people.
8. I worry about the unknown

.69

effects of corona vaccines in
the future.
9. Corona vaccination

.44

programs are a big fraud.
10. Natural immunity lasts

.74

longer than a corona
vaccination
11. Natural exposure to the

.89

coronavirus gives the safest
protection.
12. Being exposed to the
corona disease naturally is
safer for the immune system
than being exposed through a
corona vaccination.

.80

.68
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Appendix F
‘Thank you for your time and participation, it is very much appreciated!
If you have any further questions or are interested in the results of the study, feel free to send
an email to Sophia Paczulla; s.paczulla@student.utwente.nl.
Contact details for complaints about the research: Dr. Lyan Kamphuis-Blikman;
l.j.m.blikman@utwente.nl.
Please share the link with others! Thank you very much!
Your response has been recorded.’

