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Abstract: The interrelatedness of social-structural aspects and psychological features with the
vaccination intention provides the context to explore personal psychological features related to
general decision-making and vaccine-related dispositions, and their contribution to the intention to
vaccinate, within post-pandemic circumstances, after the imposed possibility of choosing a vaccine
brand. The aim of our study was to map the function (promotive, protective, risk, vulnerability) of
a set of psychological aspects in the intention to vaccinate, in people with different social roles
regarding the vaccination. We surveyed three samples of people: healthcare providers (HPs),
parents, and lay people, within the context of the after-pandemic. Negative vaccine attitudes lower
intention to vaccinate in all regression models (all s ranging from -.128 to -.983, all ps < .01). The
main results indicate that, regardless of the sample/social role, there is a shared attitudinal core for
positive vaccination intention. This core consists of [high] trust in large corporations, government,
and healthcare systems, as well as perceived consensus on vaccine safety/efficacy and experience of
freedom (protective factors), and [low] vaccination conspiracy beliefs, trust in social media, and
choice overload (risk and vulnerability factors, respectively). There are no common promotive
factors of intention to vaccinate; for parents, perceived consensus on vaccines, and trust in
corporations and the healthcare system play such roles, for HPs experience of freedom is obtained
as a unique promotive factor. In contrast, for laypeople, no unique promotive factors were found.
These results and guidelines for the promotion of positive vaccination behavior are further
discussed.

Keywords: vaccination intention; health-care providers; parents; lay people; promotive factors;
protective factors; risk factors; vulnerability factors; vaccine decision-making; vaccination behavior

1. Introduction

The ability of humankind to develop knowledge for the advancement of society is one of the
self-evident mechanisms of its survival, and the appropriate use of scientific evidence in public
policies should inevitably lead to better population outcomes. This is not the case. Translating
scientific insights into an effective policy isn't simple, nor it is straightforward, it is simply not enough
that the decision-makers proscribe an evidence-based immunization schedule. For this policy to be
effective cooperation from its recipients (mostly laypeople) is necessary. The distinctive feature of
vaccines as a medical procedure is that vaccines act at both the individual and community level,
making the decision to vaccinate inherently social (Arnesen et al., 2018; Goldenberg, 2021), further
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emphasized by the psychological features of recipients (Damnjanovic et al., 2018a; Goldenberg, 2021).
Both recent data and recent global and local responses to the COVID-19 epidemic testify that this
kind of unanimous cooperation is no longer easy to achieve (Enea et al., 2023; Lewandowsky & van
der Linden, 2021). Over time, studies repeatedly demonstrated that peoples’ vaccination behavior
changes in response to the outbreak of vaccine-preventable diseases (Funk et al., 2009; Lep et al., 2021;
McClure et al., 2017; Schumpe et al., 2022). The complex interplay between outbreaks of infectious
diseases and reactive behavior works as follows: awareness of the proximity of the disease leads
people to take measures to reduce their susceptibility, which, in turn, impacts potential future
epidemics, as illustrated by Chen & Orenstein (Chen & Orenstein, 1996). This reactive-preventive
cycle is the costliest pattern to foster pro-vaccine attitudes, leads only to short-term herd immunity,
and hinders people’s understanding of the causes of the outbreak and the mechanisms of the
epidemics. In sum, having vaccines and being supported by the science is not enough for the
sustainable vaccination program. In addition to policy and science, it is the sustainable vaccination
behavior and intentional decisions that are prerequisites, both of which stemming from social and
psychological landscape. This is indeed recognized by the stakeholders, who started design
communication regarding vaccination (Arnesen et al., 2018; Camargo & Grant, 2015; Managing
Epidemics, n.d.; Reyna, 2012).

An intention to vaccinate is thus of enormous importance to the success of vaccination programs
and are not only changeable (Goldenberg, 2021; Rasmussen & Goodman, 2020), but also multi-
determined (Damnjanovi¢ et al., 2018b), and whose roots may be traceable in structural and social
conditions, psychological dispositions, and experience of the pandemic (experiential aspects of the
person who is considering vaccination).

The social role a person plays in relation to the vaccination is inextricably linked to the
vaccination behavior, since the intention to be vaccinated is a decision with social causes and social
consequences. Two main roles which are highlighted by the literature as the pillars of vaccination
program are healthcare providers (HP), and parents. The role of health-care provider in facilitating
vaccination is one of the vitals, as the research shows (Corace et al., 2016; Nikic et al., 2023; Opel et
al., 2013; Stocker et al., 2023). Though there are some findings showing that HP do differ in terms of
stance toward vaccination (Rosental & Shmueli, 2021), majority have strong positive consensus
(Gesser-Edelsburg & Badarna Keywan, 2022). As stated, having a vaccine and a HPs positive attitude
is not enough, as this scientific consensus needs to be communicated with the vaccine’s recipients,
which is turns out to be challenging (Bavel et al,, 2020; Lewandowsky & van der Linden, 2021),
presumably due to the different views on vaccination.

Next to the HPs, the role of parents in acting as both vaccine-recipient and a crucial spokesperson
for future generations, is recognized as the pivotal in realm of vaccination (Damnjanovic et al., 2018b;
Gowda & Dempsey, 2013; Opel et al., 2013). Parents represent a unique group in this matter because
they make decisions on behalf of their children who are unable of doing so. For parents, this is a
socially mandated highly involving decision, that affects the child's health (Damnjanovic¢ et al., 2018b;
Thompson, 2007). Parents are, hence, both decision makers and highly involved proxy decision
makers. Due to their high involvement in the matters of child health, parental’ concerns may be
overemphasized, missed to be addressed and supported by the officials and HPs, which leads to
lowering their intention to vaccinate, both themselves and the children.

In addition to presented structural aspects, such as social roles, policies, official requirements,
psychological features relevant for vaccination behavior are both general decision-making related,
such as trust-related, and vaccine-decision-specific factors. The first ones are relatively stable
psychological features of person, such as thinking styles (Kiviniemi et al., 2018; Stanovich & Toplak,
2023), risk-taking (Reyna, 2012), sources of information which person uses (Lancet, 2020; Lep et al.,
2021; Lewandowsky & van der Linden, 2021), trust (both in system and personal) (Bangerter et al.,
2012; Cheung & Tse, 2008; Goldenberg, 2021; Han et al., 2023; Hobson-West, 2007; Thomas et al.,
2020). Specific for the vaccination-decision are perception of danger , involvement in the vaccination
decision or psychological proximity (Damnjanovié et al., 2018b; Thompson, 2007), vaccine hesitancy
(McClure et al., 2017), feeling of being burdened by the decision (Lau et al., 2015), freedom of choice
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(Lau et al., 2015), perceived social consensus and norms and others (De Visser et al., 2011; Oraby et
al., 2014), perceived vaccine safety and efficacy (Lazarus et al., 2022), knowledge and subjective
knowledge (Lep et al., 2021; Zingg & Siegrist, 2012). Behavioral frameworks were developed to
highlight the importance of psychological factors for vaccination intention. The most notable
framework for explaining and influencing the intention to vaccinate are contemporary integrated
behavioral models (IBM), which are assuming the equivalence between intention and behavior. IBMs
integrate previous, more traditional behavioral models, such as theory of planned behavior (Ajzen,
1991), the health belief model (Rosenstock, 1974), or theory of reasoned action (Fishbein & Ajzen,
2011), and sometimes social-cognitive theory (Wicaksana et al., 2023). The main determinants of
(behavioral) intention in this paradigm are attitudes, perceived norm, and personal agency (Fishbein
& Ajzen, 2011; Glanz et al., n.d.; Sharma, 2021; Wicaksana et al., 2023). In sum, psychological variables
have been empirically considered in and outside of IBMs, and the relationship between various
psychological factors and the decision or intention to vaccinate has been demonstrated, as well as
their interrelatedness (Gowda & Dempsey, 2013). IBMs have been used to analyze different roles in
regard to the vaccination, such as students, nurses, patients (Rosental & Shmueli, 2021; Wicaksana et
al., 2023). Psychological variables can operate as independent promotive or risk factors for health-
related behaviors (National Research Council (US) and Institute of Medicine (US) Board on Children
et al., 2001; Schneiderman et al., 2019; Thomas et al., 2020), such as directly influencing (positively or
negatively) vaccination intention. Promotional factors are personal psychological aspects, regardless
they are vaccine-related or not, that directly influence the intention to get vaccinated by promoting
it, whereas risk psychological factors are those that decrease that intention. Psychological factors can
also interact, thus protecting or undermining either a positive or a negative relationship between
attitudes and vaccination intentions. We may illustrate this using the example of trust in HCPs, which
is a psychological factor related to vaccination intention. High levels of trust in HCPs may protect
vaccination intentions in people with relatively unfavorable attitudes towards vaccination, by
reducing the correlation between these two variables. If it involves, for instance, a medical expert
who is a loud opponent of the vaccination, even low trust might shield the intention to be vaccinated.
In short, psychological features have possible multiple functions regarding the intention to vaccinate
as a form of preventive health-related behavior (Schneiderman et al., 2019; Thomas et al., 2020). If
they form straightforward either positive or negative influence on vaccination decision, they serve as
a) promotive or b) risk factors. If they interact with other psychological features and skew the
relationship between those and intention to vaccinate, they serve as c) protective or d) vulnerability
factor.

These social-structural and psychological factors are embedded in the realty of the presence (or
not) of vaccine-preventable disease. To reiterate, the proximity of the disease raises the vaccination
rate, which lowers as soon as the perceived proximity of the danger passes, so the intention to
vaccinate changes depending on the proximity of the disease, as described by the reactive-preventive
cycle (Chen & Orenstein, 1996). On the behavioral-psychological level, this means that the connection
between structural (e.g., social roles) and psychological dispositions on the one hand, and vaccination
intentions on the other, changes under the influence of the epidemic experience. Moreover, in an
epidemic, these social roles become even more pronounced: ideally, doctors and parents have the
same conceptualization of the vaccine and common goals and ground for communication. This more
often than not is not the case: for the HPs vaccine is a routine procedure supported by professional
knowledge, and for lay people and parents it is a highly-involving health-related decision, not
supported by knowledge (Damnjanovic¢ et al., 2018b, 2019; Goldenberg, 2014).

The epidemic realm influences many aspects of (not only) vaccination behavior. It adds to the
anxiety, shapes informing and perception of danger, and leads to overall overload by the health-
related and vaccination intentions (Cheung & Tse, 2008; Lep et al., 2021). This is especially notable in
case of countries in which citizens could choose the vaccine against COVID-19 type or manufacturer,
which are to this day, Hungary and Serbia, with Serbia being the only country introducing the full
free choice for citizens among all available vaccines, trough free digital tool accessible to every citizen.
Five vaccines against COVID-19 were authorized and available Pfizer/BioNTech, Sinopharm, the
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Gamaleya Institute (Sputnik V), Oxford/AstraZeneca, and Moderna. Hungary employed opt-out
system in which citizens had the possibility to refuse the assigned type of vaccine (Kutasi et al., 2022).
The Serbian experience with COVID-19 provides particularly useful insights. The country was among
first few countries globally to introduce COVID-19 vaccination beginning of January 2021. This
intervention, being the reactive one, unfortunately did not overcome the absence of the timely
vaccine-related education and communication, which is not endemic for Serbia, rather a global
phenomenon, lead to the vaccination coverage of less than 50% of the total population at the end of
March 2022.

As it is important to acknowledge the interrelatedness of social-structural aspects and
psychological features with the vaccination decision, the rationale for our study was to explore
personal psychological features related to the decision making in general and vaccine-related
dispositions and their contribution to the intention to vaccinate, in three key-groups (HPs, parents,
lay people), within post-pandemic circumstances, after the imposed possibility of choosing a vaccine
brand. The intricate interaction of (a) structural-social roles regarding vaccination, (b) psychological
characteristics (general decision making and vaccine related), and (c) vaccination intentions are
illustrated in the Figure 1.

THE FUNCTION OF PSYCHOLOGICAL
ASPECTS OF INTENTION TO VACCINATE

PROMOTIVE FACTORS

Strengthening the intention

PSYCHOLOGICAL
ASPECTS

a) vaccine decision

PROTECTIVE FACTORS

Strengthening via the relationship with other aspects

related RISK FA

Undermining the intention

b) general decision
related VULNERABI

Undermining via the relationship with other aspects

VACCINATION

INTENTION

Figure 1. [llustration of interrelatedness of structural and psychological aspects (general and vaccine
related) with their possible function in intention to vaccinate, and their contribution to the vaccination
intention.

Literature overview indicates that people in different social roles regarding vaccination differ in
terms of intention to vaccinate, more specifically that their vaccination decision stems from different
grounds. For HCPs, this is (or it should be) knowledge and professional codex (Gesser-Edelsburg &
Badarna Keywan, 2022; Stocker et al., 2023), whereas for lay people, parents especially, it is based on
trust and personal involvement in the decision (Bangerter et al., 2012; Goldenberg, 2021; Hobson-
West, 2007). In addition to the social role, personal psychological aspects of HCPs, parents and lay
people which a) concern vaccination itself, and b) general decision-making shape the intention to
vaccinate. Since they themselves could partially be dependent on social role, it is not obvious whether
every psychological aspect, whether vaccine related or of a general type, have a constant function in
each group of people. To reiterate, they can serve to promote and protect, or as a risk or vulnerability
factor. Hence, it could be that the same psychological variables have a different function in intention
to vaccinate in different groups of people. The aim of our study was to map the function of vaccine
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related and general decision-making psychological aspects in intention to vaccinate, in three
subsamples: HCPs, parents and laypeople, and to map those factors that are universally promotional,
protective, risk, and/or vulnerable, as well to observe when their function differs in different samples.

2. Materials and Methods

2.1. Study Design

A cross-sectional study was carried out during June 2023 and July 2023. We employed a
correlational design, with socio-structural and psychological dispositions, and vaccine-related
measures as predictors of the intention to vaccinate one’s (hypothetical) child.

2.2. Setting and Sample

The present study was carried out online, via the snowballing method and Facebook advertising
tool. The study was conducted in accordance with the Declaration of Helsinki regarding ethical
protection of human participants in research, the General Data Protection Regulation (GDPR), and
with ethical approval of the Institutional Review Board (IRB).

Special attention was given to sample size calculation. Based on the effect size (£ =.136) obtained
in similar research design study on psychological predictors of vaccination intention (e.g. Huynh &
Senger, 2021), with the test power of 0.99 and «a of 0.01 in hierarchical regression analysis with three
parameters (predictor, moderator, and their interaction) in the prediction model of vaccination
intention, the sample size to aim for was at least N = 226 per sample.

The inclusion criteria applicable to the entire sample was that participants were adults (N = 745).
Since we collected three different subsamples (N_HPs =219; N parents =263; N lay people = 263), the
specific inclusion criteria differed between the samples. Namely, participants were triaged according
to their socio-structural status — whether they were healthcare providers in direct contact with
patients, and if not, whether they were parents or not (lay people). Socio-demographic structure of
the three samples regarding age, gender, marital status, and socio-economic status (SES) is given in
Supplementary material 1, Table S1, while more specific information about vaccine-type choices is
given in Table S2. Specific information applicable only to HPs and parents’ subsamples is given
below.

2.2.1. HPs

The HPs subsample (N = 219) included healthcare providers employed in the medical (89%),
dental (2.3%), and pharmaceutical (6.8%) fields of healthcare. The remainder of the sample (1.8%)
comprised participants employed in the healthcare sector but do not belong to the medical, dental,
and pharmaceutical fields. Majority of the participants (64.4%) were medical specialists. Also, two-
thirds (69.4%) of HPs were employed in the government sector, while 21% worked in private
practices, and 9.6% in both sectors.

2.2.2. Parents

The parents' subsample consisted of lay people who were primary caretakers of one or more
children (N =263). The maximum number of children a participant was taking care of were four (1.8%
parents). Nearly half of the parents’ sample (49.7%) comprised primary caretakers of two children,
9.6% had three children, and 39.3% had one child.

2.3. Procedure

All participants accessed the questionnaire via the same link, where they were triaged and
referred to the three different questionnaires designed for each of the sample groups. This was done
by asking participants whether they are healthcare providers in regular contact with patients. If yes,
they were redirected to the questionnaire, and if not, they were directed to the next question
regarding parenthood (are they parents/caretakers of a child, or not), and then, based on their answer
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redirected to one of the two questionnaires designed for parents or nonparents. This was done
because participants completed a large battery of measures as a part of a larger project, some of which
are beyond the scope of the present study and won’t be reported, and some that differed between the
three sample groups (e.g. parents/caretakers answered questions regarding number of children they
take care of, while this was not applicable for the sample of other lay people that are not parents).

After accessing the questionnaire that corresponds to the participants’ group based on
parenthood and vocation, all participants included in the final sample gave informed consent to
participation. Following this, they completed the questionnaire comprising the sociodemographic
questions and questionnaires aimed to measure the intention to vaccinate one’s (future) child, social-
structural aspects, and dispositional and vaccine-specific psychological features relevant for
vaccination behavior (see Materials and Measures section).

2.4. Materials and Measures

As previously said, this study aims to explore the interrelatedness of social-structural aspects,
as well as dispositional and trust-related, and vaccine-specific psychological features relevant for
vaccination behavior, as well as their contribution to the intention to vaccinate one’s (future) child.
For clarity, we have divided this section into five parts vis-a-vis measures’ conceptual grouping. All
the instruments and variables used are given in full in Supplementary 2.

2.4.1. Social-structural aspects

Structural aspects pertain to one’s social role associated with vaccination facilitation - HPs,
parents, and lay people. All groups defined by these social-structural aspects are decision-makers
regarding vaccination; parents differ from others by their specific role as proxy decision-makers
regarding vaccination of the child under their care, whereas HPs differ in their expert knowledge and
thus a vital role of vaccination facilitation.

2.4.2. Psychological dispositions

These dispositions include relatively stable psychological features of a person that may
contribute to the formulation and development of vaccination intentions. If not otherwise said, all
continuous measurements below (including 2.3.3 section) were given on a 7-point Likert scale to
make these constructs homogeneous and all scores are calculated as total averages.

Actively Open-Minded Thinking Scale (AOT) measures participants’ willingness to change their
beliefs in the face of new information, and general open-minded attitude toward information and
reflective belief maintenance thinking (Baron, 1993). We used a revised, short 8-item scale (Baron et
al., 2015), where higher scores indicate an open-minded thinking while lower scores indicate more
rigid, belief-preservation thinking.

Passive Risk-Taking Scale measures a tendency to passively engage in risks through inaction
(Keinan & Bereby-Meyer, 2012). The adapted scale for the Serbian context we used consists of 19
items, where high scores indicate greater tendency toward risks by not taking some action and low
scores indicate responsible low-risk behavior.

Epistemic Trust Mistrust and Credulity Questionnaire (ETMCQ) globally measures a person's trust
“in communication and communicated knowledge” which includes epistemic stances about the
quality of information and its sources (Campbell et al., 2021). We used a short 15-item version of the
scale which retains three separately scored subscales that refer to specific epistemic stances: Trust,
Mistrust, and Credulity (5 items each). High scores indicate a tendency to be adequately open to
information and learning (Trust), to be distrustful to any source of information thus tending to reject
communicated knowledge (Mistrust), and to be undecided or unselective about the reliability and
quality of information either way (Credulity) (Campbell et al., 2021).
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2.4.3. Vaccine-specific factors

Vaccine-specific factors refer to other psychological features closely tied to- or crucial for vaccine
decision-making more specifically realized through intention to vaccinate one’s (future) child.

Vaccine Attitudes Scale measures general positions on vaccines and vaccination behavior (Horne
et al,, 2015) consisting of 5-items. We coded the items such that higher scores denote negative
attitudes toward vaccination, while lower scores indicate positive vaccination attitudes.

Vaccine Conspiracy Beliefs Scale, similarly to previous scale, measures negative attitudes toward
vaccination, and more precisely a tendency to believe in negative vaccine-effects and attempts of
various institutions (governments, pharmaceutical institutions, scientists) to hide such information
(Shapiro et al., 2016). We used a short 6-item version of the scale where higher scores indicate
conspiratorial beliefs about vaccines, while lower scores indicate the absence of such a tendency.

Experience of Freedom scale measures parents’ perceptions of freedom when deciding whether to
vaccinate their child(ren) (Lau et al., 2015). The scale has 4 items where higher scores indicate greater
feelings of freedom of choice, while lower scores indicate feelings of compulsion and lack of freedom
in the vaccine decision-making process. Since this scale is intended for assessing parents’ perceptions
regarding the vaccination of their children, it was only administered to parents' sub-sample in its
original form. We adapted the scale for sub-samples of lay people and HPs, as to ask them to assess
“how they think parents feel while deciding whether to vaccinate their child(ren)”. Lay people and
HPs also rated all items, but they were formulated as descriptive norms.

Choice overload scale measures parents’ feelings of informational pressure while making
vaccination decisions for their children (Lau et al., 2015). The scale has 3 items where higher scores
denote greater informational overload and lower scores indicate no choice overload. Note that, same
as the previous scale, this is intended for parents” assessments. In the same manner, we adapted the
scale for lay people and HPs sub-samples to reflect their descriptive norms about the subject. Lay
people and HPs thus assessed, for all items, “how they think parents feel while deciding whether to
vaccinate their child(ren)”, while parents rated the scale in its original form.

Perceived Consensus and Norms About Vaccination scale measures perceived scientific consensus
about vaccines, as well as vaccination norms in population. The scale consists of 3 items and is
devised for this research, based on Van der Linden’s (Van Der Linden, 2011) work on vaccine
consensus and norms. These items are scored as one average total score for consensus and one single-
item variable for norms.

2.4.4. Trust-related measures

Trust related measures pertain to participants’ trust toward different authorities of knowledge
on vaccines. Though these measures are in part vaccine-specific, they also pertain to the relationship
of trust between participants and different epistemic authorities, whereas other measures we
categorized as vaccine-related are based on one’s relationship or attitudes toward vaccines
specifically and their experience in vaccine decision making. Since measures of trust are based on
participants-authority relationships also shaped by attitudes toward such authorities independent of
one’s beliefs about vaccines, we separated these measures as its own category.

Trust Toward Authorities (Jolley & Douglas, 2014) scale measures trust participants’ have in
communicated vaccine-knowledge that comes from various sources of authority (corporations,
national government, healthcare system, scientists, mainstream media, alternative media, social
networks, and their child’s doctor (for parents) or their doctors (for lay people and HPs)). For every
authority source, participants’ rate their trust on a 7-point Likert scale (1 - strongly mistrust; 7 - strongly
trust) and items are separately scored as eight single-item variables.

2.4.5. Vaccination intention

Vaccination intention refers to the intention to vaccinate one’s (future) child and is used as a
dependent/criterion variable in this research. It is a single-item variable (i.e., “Would you at this time
vaccinate your child according to the official vaccination schedule”) expressed on a 7-point Likert
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scale (1 - definitively not; 7 - definitively yes); higher scores thus reflecting a greater vaccination intent.
For lay people and HPs, a formulation “regardless of if you are a parent or not” was added, based on
Stojkovic et al.’s (2017) research.

2.5. Data analysis

As stated, our general aim is to examine key psychological and vaccine-related factors of
vaccination intention, as well as their interconnectedness, in each of the three groups based on their
socio-structural roles in vaccine facilitation (HPs, parents, lay people). Vaccination decisions are
inherently high-involvement, social decisions, at least for parents and other lay people (Damnjanovié¢
et al, 2018b, 2019; Goldenberg, 2014), whose concerns and questions often go unnoticed and
unanswered thus leading to the under-coverage of vaccine-preventable diseases. Because of this, our
specific interest is in vaccine attitudes that negatively influence vaccination intention and other
psychological dispositions, trust-related, and vaccine-specific factors that moderate such
relationships. To better formulate this negative influence on vaccination intent - which presumably
leads to vaccination under-coverage - we focused on negative vaccination attitudes (see 2.4.3. section)
as predictors of vaccination intent, and tried to map out moderators of such a relationship -
specifically promotive, protective, vulnerability, and risk factors of vaccination intention across all
three sub-samples. To achieve this, a series of hierarchical regression analyses were conducted, with
negative vaccination attitudes as predictor, vaccination intent as criterion, and other psychological,
trust-related, and vaccine-specific factors as moderator variables. All variables have been centered
prior to creating a product between predictor and moderator variables. The first block of hierarchical
regression analysis involved the inclusion of the predictor and moderator variables' centered values
in the model. Subsequently, in the second block, the interaction between these variables was added.

Due to the extensive number of conducted analyses, the findings were categorized based on the
observed main and interaction effects, as follows:

Risk factors refer to moderating variables that negatively affect vaccination intention (main
effect);

Promotive factors refer to moderating variables yielding positive effects on vaccination intention
(main effect);

Vulnerability factors refer to moderating variables that strengthen the negative relationship
between negative attitudes towards vaccination and vaccination intention (interacting effect);

Protective factors refer to moderating variables that weaken the negative association between
negative attitudes towards vaccination and vaccination intention (interacting effect).

3. Results

3.1. Descriptive statistics

Descriptive statistics, as well as reliability indicators, indicate that we can use the data obtained
on these scales in planned statistical analyses. All variables range from 1 to 7. Observed average
values for most variables are around the theoretical average, while for some variables, the observed
average values are above (e.g., vaccination intention, trust in scientists and health-care system,
actively open-minded thinking and subjective norms) or below (e.g., negative vaccine attitudes,
conspiracy beliefs, epistemic credulity, trust in corporations, mainstream media, and social networks)
the theoretical average. The values of the distributions (a)symmetry (skewness) and tailedness
(kurtosis) indicate, however, moderate to high deviations from the normal distribution for most
variables in all three samples, except for the passive risk taking, epistemic mistrust, and trust toward
government and independent media (in all three samples), as well as epistemic trust, experience of
freedom and choice overload for HPs and lay people sub-samples. Negative asymmetry of AOT,
vaccination intention, perceived consensus, subjective norms, and trust towards health-care system
and scientists, is observable in all three samples. Meaning that, interestingly, our participants,
regardless of the socio-structural roles, are open to new information, have high intention to vaccinate,
perceive there is a scientific consensus on vaccine efficiency and safety, and have high trust in the
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healthcare system and scientist when in it comes to the knowledge of vaccination they communicate.
Positive asymmetry in all three samples is seen in cases of epistemic credulity, negative vaccine
attitudes, vaccination conspiracy beliefs, and trust in corporations, mainstream media, and social
networks. Our participants are selective with information they adopt, have mostly positive attitudes
and are not conspiratorial toward vaccines, and have little trust in corporations and mainstream and
social media when it comes to them being sources of vaccination information. Additionally, specific
to parents is negative asymmetry of epistemic trust and experience of freedom, as well as positive
asymmetry of choice overload, meaning they are appropriately open (in an epistemic sense) to new
information, and feel both free and not informationally burdened when deciding about vaccination.
Detailed descriptive statistics (means, standard deviations, skewness, and kurtosis) for all measures
broken down by health providers/parents/lay people sub-samples are shown in Supplementary
material 1, Table S3 while internal metric characteristics for all scales are given in Table S4.

3.2. Do psychological dispositions moderate the relationships between negative attitudes toward
immunization and vaccination intention?

A series of separate hierarchical regression analyzes were conducted to test the moderating role
of psychological dispositions (passive risk-taking, AOT, epistemic trust, epistemic mistrust, and
epistemic credulity) in the relationship between negative attitudes toward vaccination and
vaccination intention on three sub-samples (HPs, parents, and lay people) (Table 1). In all analyses,
negative attitudes towards vaccination have moderate to strong negative effects on vaccination
intention (all Bs ranging from -.531 to -.849, all ps < .01). None of the above-mentioned psychological
dispositions have significant main effects on vaccination intentions. The negative relationship
between negative attitudes towards vaccination and vaccination intention is stronger in conditions
of high scores on passive risk-taking in a sub-sample of health professionals ( = -.115, p < .05).
Similarly, the association between negative attitudes and vaccination intention is stronger under
conditions of high scores on epistemic credulity in the parents’ sub-sample ( =-.079, p <.05). On the
other hand, actively open-minded thinking weakens the association between negative attitudes
towards vaccination and vaccination intention in the lay people sub-sample (§ = .187, p < .01).
However, in addition to the fact that 12 of the 15 examined interacting effects are not statistically
significant, it should be highlighted that the effect sizes for the three statistically significant interactive
effects are small.

Based on the classification described above, we conclude that:

e  passive risk-taking is a vulnerability factor in the relationship between negative attitudes and
vaccination intention in a sub-sample of health professionals;

e  epistemic credulity is a vulnerability factor in the relationship between negative attitudes and
vaccination intention in the parents sub-sample;

¢ open-minded thinking is a protective factor in the relationship between negative attitudes and
vaccination intention in the lay people sub-sample.

Table 1. Psychological dispositions as moderators in the relationships between negative attitudes
toward immunization and vaccination intention.

) Health providers Parents Lay people
Moderator: B S.E B B SE B B SE

Passive risk-taking R =.565", AR2=.013" R =.782", AR2=.002 R =.835", AR2=.000
Negative attitudes -.755 .082 -.531" -1.439 073 -775" -1.229 055 -.849"

Passive risk taking -.028 .081 -.020 .014 073 .008 054 052  .037

Interaction -137 .068 -115° -.073 066 -.043 016 .054 .011
AOT R =.556", AR2=.004 R =.781", AR2=.000 R =.850", AR2=.022"
Negative attitudes -776 .082 -.546" -1.439 073 -775" -1.002 .063 -.692"

AOT .005 .082 -.004 .047 073 .025 084 .055 .058
Interaction -.090 .082 -.063 .038 067  .022 189 042 187"

Epistemic trust R =.558", AR?=.003 R =.780", ARz=.000 R =.834", ARz=.000
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Negative attitudes -.798 .082 -.561" -1.448 .074  -.780™ -1.201 .051 -.829"
Epistemic trust -.079 .081 -.056 -.008 .074  -.004 .018 .050 .050
Interaction .079 .084 .054 .008 .063 .005 .021 .045 .045
Epistemic mistrust R =.564", AR2=.002 R=.781", AR2=.000 R =.834", AR2=.000
Negative attitudes -.796 .080 -.560™ -1.449 072 -781" -1.211  .050 -.836™
Epistemic mistrust .146 .080 .103 .067 .073  .036 -002 .050 -.002
Interaction -.063 .086 -.042 .022 .087 .010 019 .043 .043
Epistemic credulity R =.557", AR2=.001 R =.785", AR2=.006" R=.834", AR2=.001
Negative attitudes -773 .083 -.543™ -1.461 072 -787" -1.207 .051 -.831"
Epistemic credulity .078 .081 .055 -.039 072 -.021 .008 .052  .006
Interaction .052 .078 .039 -.161 .078  -.079" -.041 .046 -.031

3.3. Do vaccine-specific factors moderate the relationships between negative attitudes toward immunization
and vaccination intention?

A series of separate hierarchical regression analyzes were conducted to test the moderating role
of vaccine-specific factors (experience of freedom, choice overload, perceived consensus, subjective
norms, and conspiracy beliefs) in the relationship between negative attitudes toward vaccination and
vaccination intention on all three samples (Table 2). All tested models are statistically significant,
explaining between 31.4% and 76.6% of the variance in vaccination intention. In all conducted
analyses negative attitudes towards vaccination have significant but varying negative effects on
vaccination intention (all fs ranging from -.128 to -.983, all ps < .01). Conspiracy beliefs achieves
statistically significant negative main effects on vaccination intention in all three samples. In the HPs
sub-sample (8 = .167, p < .01), experience of freedom shows a positive correlation with vaccination
intention. In addition to the previous, the main effect of perceived consensus on vaccination intention
is registered in the parents' sub-sample (5 =.100, p < .05).

Based on the classification described above, we can conclude that:

e  conspiracy beliefs are risk factors in all three sub-samples;
e  experience of freedom is a promotive factor in the sub-sample of health professionals;
e  perceived consensus is a promotive factor in a parents’ sub-sample.

Regarding interacting effects, the association between negative attitudes and vaccination
intention is stronger in conditions of high conspiracy beliefs and choice overload, and weaker in
conditions of high perceived consensus and experience of freedom in all three sub-samples.

Based on the classification described above, we can conclude that:

e  conspiracy beliefs and choice overload are vulnerability factors in the relationship between
negative attitudes and vaccination intention in all three sub-samples;

e perceived consensus and experience of freedom are a protective factor in the relationship
between negative attitudes and vaccination intention in all three sub-samples;

Table 2. Vaccine-specific factors as moderators in the relationships between negative attitudes
toward immunization and vaccination intention.

Health providers Parents Lay people
Moderator: B S.I])E B B SE B B > g.E ° B

Experience of freedom R =.608**, AR2 =.036** R =.788**, AR2 =.008* R =.847**, AR2 = .022**
Negative attitudes -.564 091 -.397** -1.323 086 -.713** -1.072  .058 -.740**

Experience of freedom  .238 .081 d67* .085 .084  .046 .055  .050  .038
Interaction 236 068 216 148 064  .102% 242 054 .170*
Choice overload R =.598%, AR2 = .048** R =.792**, AR2 = .008* R =.838**, AR2 = .005*
Negative attitudes -.548 096 -.385%* -1.231 093  -.663** -1.141 057 -.788**

Choice overload -126 .080 -.089 -163 069  -.088 -075  .052 -.052
Interaction -.322 081 -.264** -.166 069  -116* -117 058 -.077*

Perceived consensus R =.678%* AR2 = .128** R =.794** AR2 = .017** R =.848**, AR2 = .023**
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Negative attitudes -.340 .092 -239** -1.137 107 -.612* -913  .085 -.621**
Perceived consensus 110 .083 077 185 .085  .100* -030 .066 -.021
Interaction .388 054 463** 243 072 171% 207 045 .242*
Subjective norms R = .560**, AR2 =.004 R =.785**, AR2 = .005 R =.836**, AR2 =.003
Negative attitudes -.783 .081 -.550** -1.381 078  -.744** -1424 146 -983*
Subjective norms .105 .081 .074 .068 .077  .037 024 .051 .017
Interaction -.087 082 -.061 125 065  .078 047 .029 163
Conspiracy beliefs R =.656**, AR2 = .094** R =.825**, AR2 = .039** R =.874**, AR2 = .040**
Negative attitudes -.182 119 -.128* -.582 131 -.314* -561  .091 -.387**
Conspiracy beliefs -.170 107 -119* -.547 106 -.295%* -318  .085 -.220**
Interaction -.307 .051 - 466™* -.368 .065  -.306** -236  .036 -.332**

3.4. Do trust-related measures moderate the relationships between negative attitudes toward immunization
and vaccination intention??

A series of separate hierarchical regression analyzes were conducted to test the moderating role
of trust-related measures (trust in corporations, government, health-care system, scientists,
mainstream media, independent media, and social networks) in the relationship between negative
attitudes toward vaccination and vaccination intention on all three subsamples (Table 4). All tested
models are statistically significant, explaining between 32.4% and 73.8% of the variance in vaccination
intention. In all conducted analyses, negative attitudes towards vaccination have significant, but
varying, negative effects on vaccination intention (all fs ranging from -.184 to -.853, all ps < .01). In
the parents’ sub-sample, trust in corporations (f = .149, p <.01) and trust in the health-care system (8
=.172, p < .01) have statistically significant positive main effects on vaccination intention. Trust in
social networks (3 =-.086, p <.05), on the other hand, had statistically significant negative main effects
on vaccination intention in a sample of lay people.

Based on the classification described above, we can conclude that:

e  trust in corporations and trust in health-care system are promotive factors in the parents” sub-
sample;
e  trustin social networks is a risk factor in the sub-sample of lay people.

In terms of interacting effects, the association between negative attitudes and vaccination
intention is weaker in conditions of high scores on trust in corporations, government, and health-care
systems in all three sub-samples. Similarly, in conditions of high trust in scientists, the relationship
between negative attitudes and vaccination intention is weaker in the sub-samples of HPs and lay
people, but not in the sub-sample of parents. In conditions of high trust in mainstream and
independent media the negative relationship between attitudes and intention is also weaker but only
on a sample of health providers. On the other hand, in conditions of high trust in social networks, the
negative association between negative attitudes and vaccination intention is stronger in all three sub-
samples.

Based on the classification described above, we can conclude that:

e trust in corporations, government, and health-care system are a protective factors in the
relationship between negative attitudes and vaccination intention in all three sub-samples;

e trust in scientists is a protective factor in the relationship between negative attitudes and
vaccination intention in sub-samples of HPs and lay people;

e  trust in mainstream and independent media is a protective factor in the relationship between
negative attitudes and vaccination intention in sub-samples of health providers;

e trust in social networks is a vulnerability factor in the relationship between negative attitudes
and vaccination intention in all three sub-samples.
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Table 3. Trust-related measures as moderators in the relationships between negative attitudes
toward immunization and vaccination intention.
Health providers Parents Lay people
M TA
oderator (always TA) B SE B B S.E B B SE
TA: corporations R =.608", AR? =.062" R=.799", AR? = .024" R =.846", AR?>=.021"
. . - - - .09 . -
Negative attitudes 480 101 -.339 1181 0 -.667 -1.106 .068 -.702
TA: corporations 159 .082 q11 .283 '%8 149~ .076 .055 .052
. .09
Interaction 468 101 317 .393 5 133" 286 .065 .193"
TA: government R=.619", AR?=.078" R=.791", AR?=.015" R =.852", AR?=.029"
. . - - - .10 - -
Negative attitudes 451 103 -317 1204 0 -.649 -892 077 -.616
TA: government 110 .083 077 204 '(;8 .110 133 .055  .092
: - .09 - -
Interaction 438 .084 351 321 9 164 323 .062 251
TA: health-care system R=.665", AR2=.117" R =.813", AR2=.037" R =.859", AR2=.038"
- a1
Negative attitudes 261 104 -.184 -.882 4 -475" -792 082 -.547"
TA: health-care system .090 .089 064 319 '%9 1727 106 .064 .073
. .07
Interaction 390 .058 486" 377 0 273" 271 .044 306"
TA: scientists R =.625", AR?=.070" R =.786", AR?=.004 R =.839", AR?=.007"
. . - - - 10 - -
Negative attitudes 520 .095 -.366 1081 1 -.690 -1.112 .067 -.768
TA: scientists 0_79 107 -.055 101 '(;9 .054 -038 .078 -.027
. .06
Interaction 316 .064 382" .108 4 .088 118 .047 132"
TA: mainstream media R=.576", AR2=.024" R =.781", AR2=.000 R =.838", AR2=.004
. . - - - .08 - -
Negative attitudes 707 .084 -497 1428 3 -.769 -1.160 .064 -.801
TA: mainstream media .084 .080 .059 .058 '(18 .031 -050 .053 -.035
. .10
Interaction 246 .088 165" .031 3 .014 118  .064 .078
TA: independent media R =.569", AR?=.017" R =.780", AR?=.000 R =.836", AR?=.000
. . - - - 07 - -
Negative attitudes 793 .080 -.551 1453 4 -.783 -1.235 .055 -.853
.07
TA: independent media .060 .080 .042 -.016 (:)3 -.009 -085 .052 -.059
. .07
Interaction 184 .080 129 -.011 N -.006 -004 .043 -.003
TA: social networks R =.586", AR2=.027" R=.793", AR2=.011" R =.848", AR2=.013"
. . - - - .07 w -
Negative attitudes 683 .084 -481 1357 3 -.741 -1.185 .048 -.819
TA: social networks 123 9 079 -.098 -.153 '27 -.082 -124 .049 -.086
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Interaction 2-16 .073 =274 -.167 '(;5 -110" -144 .041 -.116"

4. Discussion

4.1. General findings

The main goal of the present study was to investigate the interplay between social roles
regarding vaccination and the role of psychological dispositions, both vaccine-specific factors and
trust-related measures, in the relationship between negative attitudes toward vaccination and
vaccination intention. According to different theoretical models constituting the Integrated
Behavioral Model (IBM) core, attitudes toward certain health behaviors are the strongest predictors
of behavioral intention (Chaulagain et al., 2021). However, less is known about which intrapersonal,
interpersonal, and social factors may change the strength of this relationship. Though previous
findings indicate the possibility of differences in vaccination attitudes of healthcare providers,
parents, and laypeople (Bedford, 2014; Gowda & Dempsey, 2013; Opel et al., 2013; Rosental &
Shmueli, 2021; Stocker et al.,, 2023) these social roles have not, to our knowledge, been directly
compared and analyzed. Regarding different health behaviors, the above is critical to raise as a study
question since some external features might minimize the association between (negative) attitudes
and behavioral intention and contribute to the strengthening of such relationship. Examining
protective and promotive factors in the context of vaccination intention is critical in building a
knowledge basis for developing evidence-based promotional campaigns to boost vaccination
coverage. By the same token, mapping out various risk and vulnerability factors that influence
vaccination intention and straighten its relationship with negative vaccination attitudes is needed to
devise policies that will address, and answer lay people’s concerns about vaccination, and may, in
turn, promote positive vaccination behaviors.

To provide a more comprehensive picture of which personal, situational, and social factors
strengthen or weaken the negative relationship between negative attitudes and vaccination intention,
we added many psychological dispositions, vaccine-specific factors, and trust-related measures into
the model. In addition, we looked at promotive, protective, risk, and vulnerability factors in three
relevant sub-samples in this context: healthcare providers, parents, and lay people. The main findings
of this study were that different factors contribute in the same way to the understanding of
vaccination intention in all three sub-samples, but that there are some differences between them, i.e.,
different variables play different, sometimes opposing roles in understanding vaccination intention
in different sub-samples.

4.2. Similarities between parents, healthcare providers, and laypeople

The findings of our study indicate that conspiracy beliefs play a significant role as both risk and
vulnerability factors in explaining vaccination intention across all three sub-samples. This result is in
line with individual findings of recent studies according to which people’s beliefs in conspiracy
theories regarding vaccination are related to negative attitudes and lower intentions to be vaccinated
(Allington et al., 2021; Bertin et al., 2020; Seddig et al., 2022; Teovanovi¢ et al., 2021). For example,
Hornsey et al. found that people with the highest levels of conspiracy beliefs had the strongest anti-
vaccination attitudes (Hornsey et al., 2018), while Jolley and Douglas (2014) showed that believing in
anti-vaccine conspiracy theories causes low vaccination intentions. So, these findings suggest that the
presence of conspiracy beliefs not only contributes to a decrease in overall vaccination intention but
also strengthens the negative relationship between negative attitudes towards vaccination and
vaccination intention.

Next, choice overload proved to be a vulnerability factor, meaning that if present, it strengthens
the relationship between negative attitudes and vaccination intention. This is in line with findings
that show that having several options can cause a delay in making the decision to vaccinate. Worrying
about making a "bad" choice and the perception that there are better and worse options requires extra
time and effort to make an informed selection among accessible alternatives (Iyengar & Lepper, 2000).
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In addition to the foregoing, our results revealed that trust in social networks acts as a common
vulnerability factor in the relationship between vaccination attitudes and intention. This is hardly
unexpected given that most vaccination conspiracy ideas as well as anti-vaccination propaganda are
disseminated through these channels of communication (Lep et al.,, 2021; Shahsavari et al., 2020).
Conversely, trust in more controlled sources of information i.e., government, health-care system, and
corporations, serves as a protective factor, and in a similar vein, the perception that there is a
vaccination consensus among scientists plays a protective role in the relationship between negative
attitudes and vaccination intention. These results are consistent with earlier studies, which show that
communicating scientific consensus leads to attitudes and behavioral intentions becoming more
aligned with those norms (Ruggeri et al., 2022). According to the findings of Bartos et al. (2022), public
communication of medical consensus on the efficacy and safety of COVID-19 vaccination contributed
to an increase in vaccine uptake over the next 9 months. Similarly, the level of trust in institutions
responsible for disseminating information regarding vaccination has a significant role in mitigating
the influence of negative attitudes on behavioral intentions. Institutional trust is related to the
perceived credibility of institutions and acceptance of formal and informal norms (Bartos et al.,
2022; Cheung & Tse, 2008; De Visser et al., 2011; Khodyakov, 2007; Oraby et al., 2014; Ruggeri et al.,
2022). So, people who trust their institutions are more likely to think that official information about
the safety and efficacy of vaccines is true, which can protect them from the consequences of negative
attitudes toward vaccination (Seddig et al., 2022).

Finally, the experience of freedom emerged as another protective factor. Namely, regardless of
the social role relative to vaccination, participants who perceive themselves, or in the case of HPs and
lay people perceive parents in general, as having the ability to make a free choice, review and think
clearly, and not under constraints of limited choice, have their decision to vaccinate less influenced
by their negative attitudes towards vaccination. This finding points to the importance of
incorporating the deliberative model of the physician-patient relationship in practice, which is not
the case in Serbia where the current model of this relationship de facto takes the form of a paternalistic
one (Ninkovic¢ et al., 2022). Any medical decision, including the one regarding childhood vaccination,
should be informed and not pressured (Iyengar & Lepper, 2000), and such a setting can apparently
mitigate the negative effects of previously existing negatively valenced attitudes regarding
vaccination.

THE FUNCTION OF PSYCHOLOGICAL
FACTORS OF INTENTION TO VACCINATE

PROMOTIVE
NONE

PROTECTIVE
TRUST and PERCIEVED SCIENTIFIC CONSENUS, EXPERIENCE OF FREEDOM

RISK
CONSPIRACY
VULNERABILITY

CHOICE OVERLOAD, CONSPIRACY, SOCIAL MEDIA

PSYCHOLOGICAL

ASPECTS VACCINATION

a) Vaccine decision INTENTION

related

b) Trust related

Figure 2. Functions of vaccine-related and trust-related psychological aspects in shaping vaccination
intention.
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4.3. Differences between parents, healthcare providers, and laypeople

It is important to highlight there are no common promotive factors (factors directly influencing)
for vaccination intention across samples.

For parents, greater perception of vaccination scientific consensus, and greater trust in large
corporations and the health-care system are unique promotive factors for vaccination intention.
Though publicly communicated medical knowledge and consensus on vaccines weakens the
negative relationship between negative vaccine attitudes and vaccination intention for HPs, parents,
and lay people alike, and is shown to be an important factor for more positive behavioral intentions
about vaccines in other research as well (Bartos et al., 2022; Ruggeri et al., 2022) it seems to have a
much greater role in the case of parents. For them, such a consensus has a direct positive influence
on their behavioral vaccination intentions and plays a protective role in the influence of negative
vaccine attitudes on such intentions. Additionally, their trust in institutions, specifically corporations
and healthcare systems, leads to acceptance of vaccination norms those institutions prescribe, e.g.,
intention to vaccinate, which is corroborated in previous research as well (Khodyakov, 2007). Specific
to parents is also the role of epistemic credulity as a vulnerability factor - the only role credulity had
in the present study. Epistemic credulity is shown to be negatively associated with both willingness
to vaccinate and confidence in the safety of COVID-19 vaccines, as well as with greater difficulty in
discerning false from real information (Campbell et al, 2021). Given that, parents may be a
specifically vulnerable group regarding information hesitancy precisely because they are their
children’s decision-makers, a role with enormous health- and social- responsibilities. Their decision-
making process could be relieved with more structured public communication about
medical/scientific stances and knowledge of vaccines.

For lay people a unique protective factor in the relationship between negative vaccine attitudes
and vaccination intention is greater open-minded thinking, whereas a unique risk factor is a trust in
social media. Since AOT is positively associated with (positive) vaccine attitudes and vaccination
intention, and negatively associated with COVID-19 misperceptions about vaccines (e.g., Newton et
al., 2023), it is interesting that similar results are obtained only for laypeople in our study. HPs” and
parents’ vaccination behavior and attitudes may be primarily shaped by other factors, such as expert
knowledge (HPs) or concerns regarding one’s key role as a child’s decision-makers (parents) that can
only be mitigated through institutional sources and authorities such as healthcare system and
scientific community, while specific thinking styles become more important with people who do not
share HPs" or parents’ social roles. Similarly, the unique role of social media as a risk factor that
negatively affects vaccination intention in lay people, although small, and a vulnerability factor for
all sub-samples, may reflect their greater reliance on such sources of information, which are shown
to have unclear communication about medical information as well as a greater dissemination of
conspiratorial narratives (Enea et al., 2023; Jolley & Douglas, 2014; Shahsavari et al., 2020).

Finally, for healthcare providers, passive risk-taking has been singled out as a unique vulnerability
factor, while the experience of freedom is a unique promotive factor. Additionally, trust in both
mainstream and independent media represents a unique protective factor in the relationship between
negative attitudes and vaccination intention, which will be further discussed in section 4.4. while we
here focus on the former two factors. It is expected that passive risk-taking would be associated with
bad health practices since these behaviors represent a facet of passive risk examples (Keinan &
Bereby-Meyer, 2012). However, it is seemingly unexpected that passive risk-taking would be
demonstrated as a vulnerability factor only in HPs sub-sample, having no effects in parents” and lay
people’s sub-samples. As passive risk-taking primarily refers to risks taken through inaction in
mostly everyday practices, these results reflect previously discussed differences between HPs” and
lay people’s conceptualizations of vaccines. While for HPs vaccination represents a routine procedure
supported by their expert knowledge, for lay people and specifically for parents this is a high-
involvement, health-related, and social decision not supported by their professional knowledge. The
“risks” lay people take by deciding (not) to vaccinate themselves or others are actively taken risks;
actions and judgments that do not constitute their every day, but rather extraordinary circumstances.
From this perspective, it is reasonable that passive risk-taking behavior will influence the relationship
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between attitudes and behavioral intention in cases where such a behavioral intention is a common
practice. It would be interesting to further examine differences in vaccination conceptualization
between HPs and lay people using both active and passive risk-taking measures - we hypothesize
vulnerability factors would differ based on the “activity level” of behavioral intention.

Interestingly, the experience of freedom emerged as a unique promotive factor for HPs, in
addition to its common protective role in all sub-samples. It should be again noted that the experience
of freedom regarding vaccination of one’s child for HPs and lay people represents a descriptive
assessment of how parents feel. At first it seems unconventional that HPs evaluations of parents’
experience of freedom in decision-making about vaccines would have a direct positive influence on
their intention to vaccinate their own (hypothetical) child. However, this again illustrates differences
in HPs and parents’ perspectives on medical systems, immunization, and its goals, as well as a gap
in understanding the needs and positions between parents and HPs decision-makers with their own
unique socio-structural roles in immunization. For parents, feelings of freedom when making an
involving health decision about one’s child, could mitigate known negative influences of worries,
stress, and epistemic overload on vaccination behavior (e.g. Iyengar & Lepper, 2000) and thus be a
protective factor in negative attitudinal influences on their vaccination intention. In a way, the
experience of freedom reflects parents’ concerns and needs regarding such important medical
decisions being met. But what does the experience of freedom of parents mean for HPs? Given the
traditional paternalistic medical models still represented in most healthcare systems in the world, but
specifically in the country of the present study (Ninkovi¢ et al., 2022), “too much freedom” may
signify to physicians, in such a paternalistic model, that patients might ignore their medical advice.
In other words, in cases of lack of medical expertise knowledge, fewer choices lead to better choices. HPs
needs are shaped by- and consistent with medical practices and goals - in this case, a proper vaccine
coverage of the population. If parents/patients' freedom signifies “medical disobedience” from HPs
framework of institutionalized medical care (Stankovic, 2017), it may prompt HPs’ intention to
vaccinate their own children as a response to their predictions of suboptimal vaccination reach in the
population, to both protect their own child and achieve herd immunity. It seems there is fear of wrong
choices and a lack of understanding on both sides of the patient-physician relationship. The solution
for a better-functioning healthcare system lies in the true adoption of deliberative medical models
which foster active patient-physician communication about diagnoses, and their possible and
alternative treatment directions (Ninkovic et al., 2022). Patients actively involved in their health are
more informed, educated patients who better understand their bodies and mechanisms of possible
treatments thus making better health decisions. In this way, deliberative models answer the needs of
both patients and physicians, leading to lasting positive health outcomes.
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Figure 3. Schematic overview of common and unique protective/promotive (white letters) and
risk/vulnerable (black letters) factors in three subsamples.

4.4. Moderating and direct effects of trust in different sources of information across three samples

The role of trust in vaccination intention varied based on the object of trust,. i.e. specific
institutions, across samples. Trust in government, healthcare systems, and large corporations
regarding vaccine information served as a protective factor across all samples, while the latter two
were also promotive factors for parents' sample. Similarly, trust in scientists was a protective factor
for the negative influence of attitudes on vaccine intention for HPs and lay people, but interestingly
had no effects when it came to parents. On the other hand, trust in social networks was a vulnerability
factor of such a relationship for all three samples, while it was additionally a risk factor for lay people
thus exerting a direct negative influence on their intention to vaccinate. First, more “traditional”
sources of expert knowledge of public interest, such as governments, corporations, healthcare
systems, and scientists, have a vital and positive role in shaping vaccination intention, while different
social networks influence such intention negatively. As previously said, this is expected given the
less clear and structured manner of information dissemination when it comes to social media sources,
which can delay or hinder positive health behavior, as well as spread conspiracy beliefs and
misinformation about vaccines (e.g. Enea et al., 2023; Lazi¢ & Zezelj, 2021; Shahsavari et al., 2020).
However, our results also show that mainstream and independent media take on a protective role,
and only in the sample of HPs. This finding is surprising since in Serbia, these mediums of
information dissemination are not consistent in choice of information, nor mostly expert-oriented,
and are often sensationalist and prone to spreading misinformation. However, it is possible that
healthcare providers, whose opinions are, by their very vocation, shaped by official expert and
scientific influences, can discern between misinformation and facts in such media. Thus, factual
information regardless of its source might positively influence the relationship between negative
attitudes and intention to vaccinate in this sub-sample. In favor of this interpretation is the finding
that exposure to health-related information in mainstream media positively influences vaccination
intention in other cultural contexts (Lin & Lagoe, 2013). However, this hypothesis should be tested in
further research considering social roles relative to vaccination intention.

However, here, we have a hopeful way out - institutions with a positive impact on behavioral
intentions regarding vaccines, and an opportunity for the cooperation of the media with such
institutions. This, of course, is not a one-way street. As we can see, scientists exert no influence on
parents’ vaccination decisions; and the exclusion of scientific, expert perspectives on problems of
public interest leaves many doors open for misinformation and distrust. The cure seems obvious -
greater visibility and epistemic accessibility of scientific, evidence-based communication in public
and media spheres (Kahan, 2013). However, such evidence-based communication practices often rely
on continuous repetition of evidence and, in practice, prove to be unproductive (Larson et al., 2013).
Hence, “attitude roots models” of countering anti-vaccination sentiments start to arise. The basic idea
of these models is founded on mapping psychological differences and other characteristics that
influence vaccination intention, which are not directly related to a specific belief about vaccines. From
this, further interventions and communication strategies are tailored to respond to those underlying
psychological needs and not to counter un unspecified, the general public base of knowledge about
a subject (Larson et al., 2013). If scientific communication can respond to and fulfill those needs, it
should mitigate concerns about vaccines and foster trust in scientific and public knowledge.

4.5. Limitations and future directions

Although this study is an important step forward in understanding vaccination intention,
several limitations should be noted. First, none of the three sub-samples are statistically
representative of the population they belong to, which limits the generalization of our findings. In
addition, we used a cross-sectional design, which limits us in causal inference when it comes to the
various relationships tested in the previously discussed models. Also, our data are restricted to a
single country, and cross-cultural data is needed to evaluate the role of psychological dispositions,
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vaccine-specific factors, and trust-related measures in understanding vaccination intention in
different cultures and sub-samples. Overall, future studies tackling the factors of influence on
vaccination intention in populations that differ by social roles relative to vaccination should aim for
more representative samples, in multiple cultural contexts, and countries, and should include more
participants who in some regard oppose adult vaccination (e.g., vaccination against COVID-19).
Further, a longitudinal or repeated measures design would enable the assessment of changes in
attitudes due to changes in the overall climate regarding immunization among adults that manifest
as the reactive-preventive pattern. Another possible research direction includes measurements of
reasoning-related cognitive constructs, such as omission, hindsight, or outcome bias. This would
enable insight into the characteristics of the decision-making processes regarding immunization.
Further, investigating intricacies of vaccination intention should also include contextual data, e.g.,
exposure to anecdotal cases about vaccine (side)effects or personal experience with vaccines, and
some other dispositional constructs such as elaboration of possible outcomes (positive, negative, etc.),
overall tendency for preventive behaviors, active risk taking, agreeableness, as well as
sociodemographic variables that could be potential moderators of vaccine intention.

5. Conclusions

It is of immense importance to map psychological differences and similarities in groups that
differ by social role relative to vaccination, especially in the light of sustainable positive discourse
regarding vaccination, and with the aim of consensual and shared decision-making. The aim of the
present study was thus, to investigate the interplay between social roles regarding vaccination and
the role of psychological, vaccine-specific, and trust-related dispositions in the relationship between
negative attitudes toward vaccination and vaccination intention. In other words, we identified factors
that have a direct influence on vaccination intention i.e., promotive and risk factors, as well as factors
that skew the relationship between vaccination attitudes and intention to vaccinate, that serve as
protective and vulnerability factors. Our findings provide insights into the differences between social
roles regarding immunization relative to these factors and their different roles. Namely, what
differentiates parents from the remaining two samples is the moderating role that epistemic credulity
- undecidedness about the reliability and quality of information they are exposed to, has on the
relationship between attitudes and vaccination intention. Additionally, perceived scientific
consensus on vaccines, as well as trust in corporations and the healthcare system are unique
promotive factors for parents. For lay people, the differentiating protective factor is the propensity to
revise beliefs due to new information, while their unique risk factor is found to be trust in social
media. Finally, HPs unique vulnerability factor was the propensity for passive risk-taking,
predominantly by inaction and unique promotive and protective factors were the experience of
freedom, and trust in mainstream and independent media, respectively. Further, and equally
important, the results of the present paper indicate that regardless of the social role, a shared
attitudinal core for a positive stance regarding vaccines comprises high trust in the health-care
system, government, and corporations, high perceived scientific consensus, high experience of
freedom, low choice overload, low conspiracy-beliefs, and low trust in social networks as a source of
information. Considering this data, communication strategies to improve vaccination uptake aimed
at all groups should instigate low choice overload via clear and structured dissemination of
information, reflect high scientific consensus, be consistent, and be conveyed via both official expert
channels of communication and social networks and independent media. Although this seems trivial,
not all national and cultural contexts reflect these aims in practice. Moreover, due to differences in
factors that shape vaccination intentions among people taking on different social roles, a custom-
made approach should be devised to both mitigate the specific risk or vulnerability factors and make
use of protective and promotive factors registered in these different groups.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org.
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