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Abstract: Althongh vaccine hesitancy is not a new phenomenon, the emergence of
social media has led to growing concerns about the media’s role in its perpetuation. In
this study, bypotheses about the direct and indirect connections between media use and
the endorsement of vaccination conspiracy beliefs were tested. The data were collected on
an online quota sample of the general population of the Republic of Croatia (N =
1,500) and analyzed using structural equation modeling. The results showed that the
total amount of television use, and television as a source of vaccination information were
associated with lower vaccination conspiracy beliefs. The connection of social media and
vaccination conspiracy beliefs was the opposite, that is, the more frequent use of social
media is connected with the increased vaccination conspiracy beliefs. Internet news
channels as a source of vaccination information were also associated with a lower level
of vaccination conspiracy beliefs. Almost all hypothesized mediation mechanisms were
confirmed, given that the use of a certain type of media leads to more (less) positive
information about vaccination, which increases (reduces) trust in science credibility, and
ultimately reduces (increases) conspiratorial beliefs.
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Introduction

Vaccine hesitancy is not a new phenomenon, but the possibility of
spreading unverified information about vaccination through social media
and other Internet channels has given new vehicles for promoters of
vaccine skepticism (Cascini et al 2022; Garett and Young 2021; Numerato
et al 2019; Wilson and Wiysonge 2020), and the Internet is often
considered a key space for perpetuating ideas related to anti-vaccination
movements (Dubé et al 2021). The emergence of the COVID-19 health
crisis has increased concerns about reluctance to get vaccinated and about
the influence of the Internet and social media in this respect. The Internet
and social media provide additional space for vaccination skeptics to
express alternative opinions, especially blaming the mainstream media for
being a voice of corrupt elite political and economic interests, as a research
study conducted in Croatia reported (Pavi¢ et al 2022). An amount of
information available on the Internet and social media that is difficult for
an ordinary person to process supported the introduction of the concept
of the COVID-19 “infodemic”, as the rapid spread of information about
the current health pandemic (World Health Organization 2022).

The Internet has been considered a significant source for seeking health-
related information over the recent decades (Cotten and Gupta 2004; Jia
et al 2021; Obasola and Agunbiade 2016; Percheski and Hargittai 2011,
Tan and Goonawardene 2017). The research has highlighted the role of
social media in the rapid spread of health information and misinformation
to the public and even to healthcare workers (Dyar et al 2014; Smith 2019;
Williams et al 2018). A large number of research studies aimed to
determine whether the overall amount of use of different types of media
and informational reliance on media when seeking health information are
connected with vaccine hesitancy. On the whole, recent research studies
have indicated somewhat differing impacts of the traditional media
(television, print media, radio) in comparison to social media, even though
the results are far from conclusive. The measurement of vaccine hesitancy
in these studies was very diverse, and its antecedents (such as vaccination
conspiracy beliefs) as well as consequences (such as vaccination
behaviour) were commonly used. For instance, Allington et al (2021)
demonstrated a positive association between the intention to be
vaccinated against COVID-19 and the overall amount of broadcast and
print media use, but only informational reliance on social media was
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negatively connected with the willingness to get vaccinated. Romer and
Jamieson (2021) found that the use of mainstream print and broadcast
television media was negatively correlated with the vaccination conspiracy
beliefs and positively correlated with the intention of getting vaccinated
against COVID-19, while the frequency of social media use was positively
correlated with vaccination conspiracy beliefs. Al-Uqdah et al (2022)
detected that more frequent use of social media for reading news was
associated with lower vaccine hesitancy, while the use of social media as a
source of vaccine information without any other trusted source was
associated with higher vaccine hesitancy. ljioma and Nze (2022) found
that the average use of social media negatively impacted the willingness to
get COVID-19 vaccines. Similarly, Piltch-Loeb et al (2021) established
that social media were connected with a lower likelihood of vaccine
uptake, while the use of traditional media such as television for obtaining
health information was positively correlated with the willingness to receive
COVID-19 wvaccines. Wilson and Wiysonge (2020) found that, on a
country level, the use of social media to organize offline action and the
prevalence of online foreign misinformation predicted negative attitudes
towards vaccines as well as the drop in vaccination rates. Brailovskaia et al
(2021), on the online samples from nine countries, found that television
reports as a COVID-19 information source positively predicted the
willingness to get vaccinated against COVID-19 in six countries, while the
use of print media was positively correlated with the willingness only in
one country. On the other hand, the use of social media as a COVID-19
information source was a significant negative predictor in three countries
and non-significant in others. Some other research studies also brought
null or mixed results. For example, Brodziak et al (2021) demonstrated
that neither the time spent watching TV and surfing the Internet nor the
overall amount of use of social media significantly predicted uncertainty
and unwillingness to vaccinate against COVID-19. Alley et al (2021) found
that social media use as such was not connected, whereas the frequency
of traditional media use was positively connected with the willingness to
be vaccinated against COVID-19.

Another group of research studies sought to determine whether the
hypothesized media influence depends on the valence (positive or
negative) of the information being used. Zhang et al (2021) found that the
type of information mattered — exposure to pro-vaccine information on
social media —was positively correlated to positive attitudes and behavioral
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intentions toward COVID-19 vaccination. Similarly, Xin et al (2023)
demonstrated the association between exposure to negative vs. positive
information and vaccine hesitancy, while Pierri et al (2022) linked
exposure to low-credibility websites with COVID-19 vaccine hesitancy
and vaccination refusal. In an experimental study, Betsch et al (2010)
determined that accessing vaccine-critical websites increased the
perception of vaccination risk and decreased the perception of the risk of
omitting vaccinations as well as the intentions to vaccinate.

Traditional and Social Media and Vaccine Hesitancy

In this study, we aim to situate the possible media effects on vaccine
hesitancy into a more general discussion about media effects, and the
possible different effects of the traditional and social media. Namely, it is
possible to assume that social media do not have the same cultivation
influence that existed with the traditional media. Traditional media, such
as television, radio, and print media, lead to the mainstreaming effect
(Gerbner and Gross 1970), that is, they reinforce the established image of
the world based on social institutions, including science. Simply put, the
information available on traditional media usually follows the scientific
consensus on certain issues. In contrast to them, it can be assumed that
the new media pluralism leads to the crumbling of the unified worldviews,
that is, to the possibility that different concepts of reality, among them
those that carry with them pseudoscientific beliefs and a low level of trust
in established science, come to the fore and reach a wider audience. On
the other hand, new media environments are very heterogeneous among
themselves. Internet news sources are often credible because they
represent the online version of established offline media, and online
sources of information as such are increasingly taking precedence due to
their lower price and the new habits of media consumers. In other words,
it cannot be simply assumed that the Internet as a new media platform
necessarily offers less credible news, that is, that it cultivates the media
audience in a completely different way. In contrast, social media as a
source of information probably indeed have completely different effects.
They comprise unverified and unreliable sources of information that often
marginalize and dismiss mainstream media sources (Phillips and Milner
2017; Rogers 2021). Additionally, social media users with similar attitudes
are also more likely to interact with one another, and to share similar
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content, thus creating “epistemic echo chambers” and “epistemic
bubbles” (Monsted and Lehmann 2022; Nguyen 2020). For instance, even
though the majority of online information is pro-vaccine, vaccine-hesitant
online communities are largely disconnected from the pro-vaccine content
and sources of information (Getman et al 2017). As Skafle et al (2022)
noted, COVID-19 anti-vaccination echo chambers usually contain
medical misinformation (side-effects and other harmful effects),
conspiracy claims (secret power structures, corrupt elites, etc.) and vaccine
development misinformation (faulty procedures, vaccine content, etc.).

Given the characteristics described above, the new media environment
represents a fertile ground for vaccination conspiracy theories. Conspiracy
theories can be understood as alternative explanations to the officially
announced version of an event, and such alternative versions usually
assume the existence of secret societies and conscious manipulation by
invisible powerful individuals who attempt to change or conceal the truth
of an event (Brotherton et al 2013). Although belief in conspiracy theories
has remained widespread for many years, it is observed that they, as a rule,
become more prominent during times of social turmoil since they provide
alternative explanations for events when there is a lack of authoritative
expert explanations (Prooijen and Douglas 2017). Among others, the
dangers arising from the endorsement of conspiracy theories stem from
the possibility that, based on such beliefs, some members of society will
make potentially harmful health decisions (Prooijen and Douglas 2018).
Using an experimental approach, Warner and Shepard (2014) found that
media echo chambers increase belief in conspiracy theories, regardless of
patticipants' prior beliefs. A study on the impact of using YouTube and
belief in vaccine conspiracy theories emphasizes that echo chambers and
filter bubbles occur when a YouTube user develops a watch history,
meaning that the subsequent YouTube content will be like the previous
one (Hussein 2020). Different types of media platforms differ in the
proliferation of belief in conspiracy theoties in terms of the amount,
dynamics, and strength of such content (Stempel et al 2017; Theocharis et
al 2021). For example, Walter and Dronchon (2022) detected a positive
link between non-mainstream media and social media use and
conspiratorial predispositions, while there was a negative link between
newspaper use and conspiratorial predispositions, and no link with
television and radio. Hollander (2018) found that general media use was
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not, but the use of specific media outlets was related to the endorsement
of conspiracy theories.

Research Goals and Hypotheses

In this study, we aimed to test the model of serial mediation to discover
whether the overall amount and the types of use of various media sources
will be connected with the endorsement of vaccination conspiracy beliefs,
as one of the causes of vaccine hesitancy. In other words, the serial
mediation tested in the current study assumes that the frequency of media
uses and the type of media employed for vaccine information (credible vs.
non-credible) significantly influence the content of vaccine-related
information consumed (positive/negative), which can determine varying
levels of trust in scientific credibility, subsequently impacting beliefs in
vaccine conspiracy theories. Therefore, this study aims to address the
research question regarding the association between different types of
media used to monitor vaccine-related topics and vaccine conspiracy
theories while exploring the extent to which this association is mediated
by trust in scientific credibility and the valence of the content followed by
the respondents.

This study contributes to the field in four ways. First, the hypotheses
outlined in the paper stem from the need to test connections that have
been inconclusive in previous research and from the premise that social
media play a negative role when it comes to increasing vaccine hesitancy.
Second, it is necessary to differentiate between social media and credible
Internet news sources, such as online newspapers, which in recent years
have become somewhat as credible as offline sources since the role of
gatekeeping is not significantly different from the “traditional” media.
Third, based on previous research, the total media use amount needs to
be distinguished from the specific media use amount related to vaccination
information. And fourth, the valence of vaccination information and
science credibility as a possible mediation link needs to be accounted for
in order to provide a more complex explanation of the effects.

Therefore, the general and specific hypotheses were as follows:
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H1. The amount of television use and Internet use will be negatively
correlated, while the amount of social media use will be positively
correlated with vaccination conspiracy beliefs.

H2. The reliance on television and the Internet as a source of vaccination
information will be negatively correlated, while the reliance on social
media will be positively correlated with vaccination conspiracy
beliefs.

H3. The type of consumed media content (positive/negative) and trust in
scientific credibility will be serial mediators of the relationship
between media usage frequency and belief in vaccination conspiracy
theories.

H4. The type of consumed media content (positive/negative) and trust in
scientific credibility will be serial mediators of the relationship
between reliance on media as a source of vaccination information
and belief in vaccination conspiracy theories.

Sample and measures

A survey was conducted in July 2022 using an online questionnaire on an
opt-in panel quota sample of the Croatian general population (N = 1,500),
while the data were collected by a public opinion polling company. Quotas
were determined based on gender, age, and region within Croatia. The
sample consisted of 50.33% women, 61.33% of the sample members lived
in urban areas, and 29.93% completed higher education. The average age
was 42.61 years, with a standard deviation of 13.10.

The predictor variables in the study included the frequency of the average
daily overall use of a) television, b) Internet, and c) social media. All three
variables were measured on a scale ranging from 0 —not at all to 13 —more
than 10 hours. The frequency of consuming information related to
vaccination on the aforementioned media (television, credible Internet
sources such as online newspapers, and social media) was measured on a
scale ranging from 1 — never to 10 — very often. Age (in years), gender (1
— male; 2 — female), and level of scientific literacy were included as control
variables. As a measure of scientific literacy, the Oxford scale (Miller 1998)
was used. The scale contains 13 items that assess textbook knowledge,
derived from statements about scientific facts that an average citizen
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should have encountered during primary education (Stocklmayer & Bryant
2012). The scale has been frequently used in Eurobarometer surveys and
other vaccine hesitancy studies (Motoki et al 2021; Stocklmayer and Bryant
2012).

Mediator variables included the measures of the valence of information
related to vaccination and the science credibility scale. The valence was
measured by asking whether the respondent on average follows the media
sources which are predominantly critical or predominantly affirmative
toward vaccination. To measure the level of trust in scientific credibility,
we utilized the Credibility of Science Scale (CoSS) (Hartman 2017), which
comprises six items rated on a five-point Likert scale. This scale aims to
evaluate the degree to which individuals have a default inclination to trust
in the scientific method and the research findings, as well as their overall
positive perception of scientists. It is worth noting that the authors
emphasized the CoSS scale's validity in relation to different topic-specific
beliefs about science (Hartman 2017), and that the scale has been
subsequently validated (Tavani et al 2021) and used in other studies
(Dieckman and Hartman 2022; Johnson and Dieckmann 2020; Lobato et
al 2020).

As for the outcome variable, a seven-item scale was used to assess the
extent to which individuals believe in vaccine conspiracy beliefs (Shapiro
et al 2016). Respondents were asked to rate their level of agreement with
each statement on a five-point Likert scale. A higher score on the scale
indicated a higher belief in vaccine conspiracy theories. The Croatian and
Serbian versions of the scale have been validated and used in several
studies to investigate the relationship between vaccine conspiracy beliefs
and their association with vaccination behavior (Jovanovi¢ et al 2023;
Milogevi¢ Pordevi¢ et al 2021; Pavi¢ and Suljok 2022).

In Table 1, descriptive statistics of the measures are shown. We can note
that the overall amount of Internet use is higher than television use and
that the Internet was also the most used source of wvaccination
information. In terms of science literacy, given that the maximum
attainable score was 13, the mean score (M=9.2, SD=2.73) indicated a
relatively high level of scientific literacy among the participants. Given that
higher levels of science credibility typically imply skepticism, the results of
this study suggest that, on average, participants have trust in science
(M=27.4,SD=7.69). Regarding vaccine conspiracy beliefs, participants, on
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average, hold a relatively low belief in vaccine conspiracy theories
(M=26.86, SD=12.03). As for media consumption, participants’ average
use of television (M=3.44, SD=2.33), Internet news sources (M=3.65,
SD=2.35), and social media (M=3.26, SD=2.34) for vaccine-related
information were relatively similar. The proportion of participants who
more often visit vaccine-affirmative information sources is higher than
those who wvisit critical information sources (56.67% and 43.33%,
respectively).

Table 1. Measurements — descriptive statistics

Measure Min. Max. Mean Std. Dev.

TV - total use 1 13 4.29 1.80
Internet - total use 1 13 5.85 2.28
Social media - total use 1 13 3.60 1.87
TV - vaccination info use 1 10 3.44 2.33
Internet - vaccination info 1 10 3.65 2.35
use
Social media - vaccination 1 10 3.26 2.34
info use
Negative valence 1 2 1.43 496
Science literacy 0.00 13.00 9.20 2.74
Science credibility 6.00 42.00 27.38 7.69
Vaccination conspiracy | 7.00 49.00 26.83 12.03
beliefs

Analytical approach

Structural equation modeling (SEM) was used for data analysis, as a
method that combines factor analysis and regression analysis. It is
considered an appropriate analytical tool for testing theoretical models and
hypotheses, as its advantage lies in an ability to account for measurement
error of multiple dependent and independent variables that are

simultaneously analyzed in the overall model (Blunch 2008; Hair et al
2021, Tarka 2018).

As noted in the hypotheses outline, the tested models incorporated
theoretical assumptions and empirical findings based on the literature
review. Five manifest variables (T'V total use, Internet total use, social
media total use, gender, and age) and one latent variable (scientific literacy)
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served as predictors of the latent outcome variable (conspiracy beliefs) in
the first structural model. The variables of valence and trust in science
credibility served as serial mediators between the predictor variables and
the dependent variable (vaccination conspiracy beliefs). The second model
included the same structural specification and the same outcome variable
as the first model but the predictors included the amount of use of TV,
Internet news sources, and social media for obtaining vaccination
information.

Results

Both models exhibited acceptable index values for the Comparative Fit
Index (CFI) and Tucker-Lewis Index (TLI), exceeding 0.95, which is
considered a well-fitting model (Hu and Bentler, 1999). Additionally, the
Root Mean Square Error of Approximation (RMSEA) values up to 0.05
are considered acceptable for a good model fit. The AIC and BCC values
of the first model are 1958.487 for the AIC and 1963.934 for BCC. The
second model values of AIC and BCC are 1941.410 and 1946.858. Overall,
considering the satisfactory values of CFI, TLI, and RMSEA, and a
relatively low Standardized Root Mean Square Residual (SRMR), the fit
indices indicated a good model fit.

Table 2. Model fits

x2 df | p | CFI|TLI | RMSEA|90% CI|90% CI| SRMR
lower | upper
Model 1 |1716.487| 439 | .000 | .938 | .930 | .044 .042 .046 .0824
Model 2 11699.410| 439 | .000 | .945| .938 | .044 .042 .046 .0800

Model 1 results (Figure 1 and Table 3) indicate that the total amount of
television use was significantly associated with vaccination conspiracy
beliefs, i.e. that total, direct, and indirect effects of television use were
significant and negative in sign. In other words, television use consistently
lowered the endorsement of vaccination conspiracy beliefs, both directly,
and indirectly through the serial mediation of negative valence and science
credibility. Therefore, the overall amount of television use was related to
the lower vaccination conspiracy beliefs both directly and through the
lower amount of negative information about vaccination, which then in
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turn led to higher trust in science credibility, thus ultimately lowering the
endorsement of vaccination conspiracy beliefs.

Figure 1. Model 1 (standardized coefficients)

-41
. .

As for the overall amount of Internet use, no total, ditect, or indirect
effects were detected. In other words, overall Internet use was not
connected with the endorsement of vaccination conspiracy beliefs.

Regarding social media use, the indirect effect was significant, while direct
and total effects were not significant. Therefore, while the total effect
could not be confirmed, the overall social media use was connected with
consuming more negative information about vaccination and ultimately
with higher vaccination conspiracy beliefs. This seemingly inconsistent
result is not uncommon when structural equation modeling is used and
arises from the fact that the test of the indirect effect is more statistically
powerful than the test of the total effect (Kenny and Judd 2014; O’Rourke
and MacKinnon 2015). Therefore, since there was an a priori
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hypothesized indirect effect, we can confirm its existence even in the case
of the insignificant total effect (Agler and De Boeck 2017).

As for control variables, scientific literacy is significantly negatively
correlated with beliefs in conspiracy theories, indicating that individuals
with higher literacy levels had lower levels of vaccination conspiracy
beliefs. The results showed that gender had an insignificant relationship
with vaccination conspiracy beliefs, while age was significantly negatively
correlated, meaning that younger respondents on average had higher levels
of vaccination conspiracy beliefs.

Table 3. Mediation analysis (Model 1)

Total effect
Coefficient p SE LL UL
TV — total | -.072 .003 .023 -117 -.027
use
Internet — | .010 .679 .022 -.035 .053
total use
Social media | .044 113 .027 -.019 .098
— total use
Direct effect
TV — total | -.046 .027 .020 -.086 -.005
use
Internet — | .009 .675 .020 -.030 .047
total use
Social media | .021 419 .025 -.028 .069
— total use
Indirect effect
TV — total | -.026 .000 .006 -.039 -015
use
Internet — | .001 937 .005 -.010 .011
total use
Social media | .023 .001 .007 .010 .037
— total use

The results of the second model (Figure 2 and Table 4) revealed that all
three total effects were significant, i.e. the reliance on television and
Internet news sources as the sources of vaccination information lowered
vaccination conspiracy beliefs, while the reliance on social media for
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obtaining vaccination information was connected with higher conspiracy

beliefs.

Figure 2. Model 2 (standardized regression coefficients)

As visible in Table 4, the direct and indirect effects of television wete
significant, thus indicating a partial mediation. The direct effects of the
Internet and social media were not significant, thus indicating full
mediation. In other words, the reliance on Internet news soutrces and
television for vaccination information led to receiving less negative
information, higher trust in science credibility, and lower vaccination
conspiracy beliefs. On the other hand, obtaining vaccination information
through social media led to more negative information, lower trust in
science credibility, and higher vaccination conspiracy beliefs. Aside from
the mediation path, only the direct effect of television was detected, while
the remaining two were non-significant.
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Table 4. Mediation analysis (Model 2)

Total effect

Coefficient

p

SE

LL

UL

TV -
vaccination
info

-.097

.004 .033

-.159

-.031

Internet —
vaccination
info

-.086

.021 .038

-.162

-013

Social media —
vaccination
info

.071

.015 .029

.014

127

Direct effect

TV -
vaccination
info

-072

.015 .028

-126

-013

Internet —
vaccination
info

-.052

.106 .033

- 117

.011

Social media —
vaccination
info

.050

.052 .026

.000

.099

Indirect effect

TV -
vaccination
info

-.025

.001 .008

-.041

-.010

Internet —
vaccination
info

-.034

.000 .009

-.053

-017

Social media —
vaccination
info

.023

.004 .007

.008

.036

In Table 5, we summarized the implication of the results on the
hypotheses that were put forward in this study. We can note that H1 and
H3 were partially confirmed, while H2 and H4 were fully confirmed. In
other words, the effect of the overall amount of media use was confirmed
only in the case of television, while the indirect effects of overall use were
confirmed only in cases of television and social media. The reliance on
television, the Internet, and social media for obtaining vaccination
information was connected with vaccination conspiracy beliefs, and the

same goes for the hypothesized mediation paths/indirect effects.
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Table 5. Summary of the hypotheses testing

Hypothesis

Conclusion

H1. The amount of television use and
Internet use will be negatively correlated,
while the amount of social media use will
be positively correlated with vaccination
conspiracy beliefs.

This hypothesis is partially confirmed
since only the total amount of
television use is negatively correlated
with vaccination conspiracy beliefs,
while the total effect was not
confirmed with regard to the Internet
and social media.

H2. The reliance on television and the
Internet as a source of vaccination
information will be negatively correlated,
while the reliance on social media will be
positively correlated with vaccination
conspiracy beliefs.

This hypothesis is fully confirmed since
the total effect of all three predictors
was significant. The reliance on
television and the Internet was
negatively correlated with vaccination
conspiracy beliefs, while the connection
of social media reliance was positive.

H3. The type of consumed media content
(positive/negative) and trust in scientific
credibility will be serial mediators of the
relationship between media usage
frequency and belief in vaccination
conspiracy theories.

This hypothesis is partially confirmed
since the indirect effects of television
and social media were significant, while
the indirect effect of the Internet was
non-significant. The mediation
direction was in accordance with the

hypothesis.

H4. The type of consumed media content
(positive/negative) and trust in scientific
credibility will be serial mediators of the
relationship between reliance on media as
a source of vaccination information and
belief in vaccination conspiracy theories.

The hypothesis is fully confirmed since
all three indirect effects were significant
and the mediation direction was in
accordance with the hypothesis.

Discussion

The main objective of this study was to examine the extent to which the
content consumed on different media platforms is connected with the
acceptance of vaccination conspiracy beliefs. To investigate these
relationships, we employed the model of serial mediation using SEM
analysis. Such a model assumed a significant correlation between the
frequency of media use or reliance on the media for vaccination
information, the type of media relied upon for vaccine information
(credible vs. non-credible), the content of vaccine-related information
consumed (positive/negative) on these media platforms, and the varying
levels of trust in scientific credibility and endorsement of conspiracy
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theories. Our findings confirmed a significant difference in explaining
vaccination conspiracy endorsement between credible and non-credible
media sources.

Specifically, we found a negative correlation between the overall amount
of television use and reliance on television as a source of vaccination
information and the beliefs in vaccination conspiracy theories, while in
both cases this relationship was partially mediated through the valence of
information (less negative information received) and the trust in science
credibility (higher trust) as serial mediators. On the other hand, we
detected a positive indirect effect between the overall amount of social
media use and vaccination conspiracy beliefs, as well as positive total and
indirect effects of the reliance on social media for vaccination information,
and the belief in vaccination conspiracy theories. Therefore, social media
use for obtaining vaccination information leads to higher conspiracy
beliefs, mainly through consuming more negative information, which
leads to a decline in trust in science credibility. When it comes to Internet
use, there was no connection between the overall amount of Internet use
and vaccination conspiracy beliefs, but the reliance on the Internet for
obtaining vaccination information was negatively connected in total and
indirectly with vaccination conspiracy beliefs. Overall, the impact of the
Internet as an information source was partially confirmed.

These findings should be interpreted considering the distinctions between
credible and non-credible media sources. It is noteworthy that the reliance
on both the Internet and television is negatively connected with the
endorsement of vaccination conspiracy theories. In this regard, the results
support the argument made by Dutta-Bergman (2004) that traditional and
credible online media are complementary when the same content is
consumed across them. Even though there has been some tension
between traditional media journalism and online journalism, mostly related
to professional interests and the question of who is entitled to qualify as a
“journalist” (Cassidy 2007; Poler Kovaci¢ et al 2010), online news media
sources are increasingly seen as equal and credible sources of information.
During the COVID-19 pandemic in Croatia, online news sources
provided similar information as offline ones. A media framing analysis of
Croatian print media during the first phase of the COVID-19 pandemic
(Holy 2021) revealed overwhelmingly positive reporting with scientists
and politicians involved in fighting the pandemic framed within the hero
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archetype. Similatly, a study conducted by Pavi¢ et al (2022) using human-
coding content analysis determined that online news sites in Croatia
provided mostly affirmative information about vaccination during the
COVID-19 pandemic. Beliga et al (2021) using natural language
processing showed that online news media in Croatia concentrated mostly
on the statements of people from the state administration and those
scientists who were members of the state bodies dedicated to fighting the
pandemics. On a more general note, the overwhelming majority of online
news consumption is still related to mainstream news outlets (Flaxman et
al 2016). The absence of a connection between the total amount of
Internet use and conspiratorial beliefs indicates the vagueness of the
Internet as a global information and communication network, that is, the
variety of influences that can result from its use. It can be said that the
Internet as such is a neutral tool that can be used to distribute information
whose impact on trust in the scientific mainstream is unclear. In the
context of the COVID-19 health crisis, however, online sources mostly
provided information that supported the scientific mainstream. Therefore,
overall, media sources with a high level of credibility, regardless of whether
they are offline or online, as a rule, conveyed the official picture of reality,
i.e. they supported the official narrative about the COVID-19 pandemic
and the ways to fight it.

On the other hand, social media provide the opportunity to present
information that is not in accordance with the accepted epistemic
mainstream, so it is understandable that people who seek vaccination
information on social media are more often exposed to negative
information. This mechanism is recursive, considering that already
accepted beliefs influence the adoption of new ones. Traditional and social
media operate using different logic, since traditional media rest upon the
gatekeeping role of professional journalists, while social media content is
produced by a diverse group of creators, it is more personalized and
subjective (Van den Heijkant et al 2023), whereas its selection and
consumption are heavily influenced by social contacts and opinion leaders
(Bergstrom and Jervelycke Belfrage 2018). Notwithstanding the fact that
social media users are somewhat exposed to passive and incidental
learning, social media still represent a high-choice media environment
(Bode 2016; Dutton 2009) in which lower trusting individuals more often
consume non-mainstream news sources (Fletcher and Park 2017). Nguyen
(2020) points out the existence of epistemic bubbles and echo chambers
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that differ in their mechanisms of action and ways of battling them but
lead to similar outcomes. Epistemic bubbles, mainly operating through
content search algorithms, act in such a way as to unintentionally exclude
alternative sources of information, that is, by multiplying the same sources
of information, creating the illusion of epistemic authority. However, it is
debatable whether the bubble is created by the algorithms or the users
themselves through intentional selective exposure. On the other hand,
echo chambers work in such a way that alternative voices are systematically
discredited, which makes it impossible to build a system of trust in credible
sources of information based on accepted scientific results. These
conclusions are supported by the results of research studies that showed
that people expressed less trust in news that was distributed through social
media channels in comparison to the one that is retrieved from an original
news website (Karlsen and Aaalberg 2023), rate lower credibility of news
articles when they were shared by their own Facebook friends in
comparison to those shared by a news organization (Tandoc 2018), and
trust social media significantly less in comparison to traditional news
media (Lu et al 2022; Salaudeen and Onyechi 2020). In other words,
people trying to find objective and credible information generally will not
look for it on social media, at least when the source of information is not
a credible organization, assuming that unverified and biased choices are
behind them. Therefore, the findings of this study strongly suggest that
social media can act as catalysts in facilitating the widespread
dissemination and acceptance of narratives that often contradict
scientifically confirmed facts. Such narratives can be particularly harmful
as they may influence individuals to make detrimental health decisions
based on their belief in conspiracy theories (Prooijen and Douglas 2018),
while simultaneously fostering extreme distrust in the scientific process
and the beneficial effects of scientific advancements.

Conclusion

This study aimed to expand upon the assumption of a connection between
media use and vaccine hesitancy by placing more emphasis on the
distinction between credible and non-credible media, instead focusing on
the distinction between “old” and “new” media. Additionally, in the study,
mediation mechanisms that translate the characteristics of the particular
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media type were examined. It was determined that the use of credible
media leads to more positive information about vaccination, thus
increasing trust in the science’s credibility and decreasing vaccination
conspiracy beliefs, while the effect of social media proved to be the
opposite. By considering these aspects, a more comprehensive under-
standing of the media’s role when explaining vaccine hesitancy can be
attained, which can guide effective strategies to reduce belief in vaccine
conspiracy theories.

As for the study limitations, given that our research design is cross-
sectional, it was not possible to unequivocally confirm the direction of
causal relationships. Namely, people with initial high trust in science as an
institution may choose those sources that offer precisely such information
(television and credible online Internet news), as opposed to those with
lower levels of trust who look for information on social media. Future
studies should differentiate even more precisely between certain types of
online information sources (online sources with and without counterparts
in traditional media), as well as distinguish between certain types of social
media because, given the differences in style, formality, and content, they
may not have the same effect on the spread of misinformation and
increasing vaccine hesitancy.
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