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a b s t r a c t

Guarding against an anti-science camouflage within infodemics is paramount for sustaining the global
vaccination drive. Vaccine hesitancy remains a growing concern and a significant threat to public health,
especially in developing countries. Infodemics, conspiracy beliefs and religious fatalism primarily fuel
vaccine hesitancy. In addition, anti-vaccine disinformation, lack of understanding, and erroneous reli-
gious beliefs also trigger vaccine hesitancy. Global behavioral strategies such as wearing face masks
and long-term preventive measures (i.e., COVID-19 vaccination) have effectively limited the virus’s
spread. Despite the alarming rate of global deaths (i.e., over 99% being unvaccinated), a large proportion
of the global population remains reluctant to vaccinate. New evidence validates the usefulness of
technology-driven communication strategies (i.e., digital interventions) to address the complex socio-
psychological influence of the pandemic. Hence, the present research explored the digital information
processing model to assess the interface between informational support (through digital interventions)
and antecedents of vaccine hesitancy. This research involved two separate studies: a focus group to oper-
ationalize the construct of infodemics, which remained ambiguous in previous literature (Study 1), fol-
lowed by a cross-sectional survey (Study 2) to examine the conceptual model. Data were collected
from 1906 respondents through a standard questionnaire administered online. The focus group’s findings
revealed a multi-dimensional nature of infodemics that was also validated in Study 2. The cross-sectional
survey results substantiated infodemics, religious fatalism and conspiracy beliefs as significant predictors
of vaccine hesitancy. Similarly, conspiracy beliefs negatively influence an individual’s psychological well-
being. Furthermore, information support (through digital intervention) affected infodemics and religious
fatalism, whereas it inversely influenced the strength of their relationships with vaccine hesitancy.
Information support (through digital intervention) also moderated the relationship between conspiracy
beliefs and psychological well-being.

� 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

1. Introduction

The coronavirus epidemic (COVID-19) has brought the globe
severe socio-economic and psychological catastrophe. It has nega-
tively affected the world economy. It raises workers’ feelings of
insecurity and negatively affects their mental and psychological
well-being [1]. When the COVID-19 epidemic broke out in 2019,
many nations across the globe enforced lockdowns, and others
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continue to do so. The nations are striving hard to save people’s
lives by preventing the spread of the virus. The epidemic has
affected almost every aspect of people’s lives. It has been more
than two years since the World Health Organization (WHO) pro-
claimed the viral spread pandemic on March 11, 2020. Tedros
Adhanom Ghebreyesus (WHO Director-General) also named it
infodemics. Infodemics refers to an excess of real or untrue infor-
mation, which makes it challenging to determine what to believe
[2].

A major international problem encountered from the onset of
the pandemic is the influx of misinformation and conspiracy theo-
ries about the virus’s origin, cause, and prevention. Scientists,
researchers, and pharmaceutical firms worldwide have developed
coronavirus vaccines, and more than a dozen vaccines have been
approved [3,4]. However, the phenomenon of ‘‘infodemics,”
defined as the rapid spread and amplification of vast amounts of
invalid information on the internet, is a tremendous and ongoing
challenge in the COVID-19 pandemic. The greatest challenge
nations are currently experiencing is vaccine hesitancy and
vaccination-related ‘‘Infodemic” [5]. Scholars describe it as a ‘‘delay
to accept or reject vaccinations, although they are available” [6].
With the rise of COVID-19 cases globally, vaccination must be pri-
oritized to promote herd immunity.

However, in addition to the infodemic, religious fatalism is also
associated with vaccination hesitancy among the masses across
the globe. Past studies noted that religiosity, alongside moral pur-
ity concerns, are the best predictors of vaccination hesitancy [7],
refuting scientific evidence [8]. In Pakistan, religious scholars play
a crucial role in influencing the masses’ attitudes toward vaccina-
tion [9]. However, COVID-19 infection rates in Pakistan increased
rapidly due to societal and religious attitudes regarding the epi-
demic. As of September 8, 2022, Pakistan had more than 1.57 mil-
lion confirmed cases and 30,593 deaths.

Moreover, immediately after declaring COVID-19 as a pan-
demic, numerous wild conspiracy theories sprouted through social
media. As a developing nation, Pakistan is quite vulnerable to such
conspiracy narratives. For instance, the vaccination campaigns for
polio [10] and COVID-19 [11] faced challenges owing to conspiracy
theories and beliefs. Because of these conspiracy theories and
related beliefs, Pakistan is the only nation that has not yet eradi-
cated polio.

With emerging concerns about vaccine hesitancy owing to the
factors mentioned above, the Strategic Advisory Group of Experts
(SAGE) on immunization emphasized investigating the critical
social, religious and psychological factors. This is a necessary step
toward chalking out a counter-strategy to diminish the resistance
to a vaccine for COVID-19 by using digital technologies for the wel-
fare of society. Past studies in this regard show that social support
is essential for the reduction of hesitancy toward vaccination
[12,13]. COVID-19 related infodemics are quite widespread on
social media platforms, which is important because people gain
social support through these platforms. Health authorities have
provided digital informational support to counter the widespread
infodemics. However, there are also complicated links between
faith and immunization [14], which differ from one religion to
another and remain unexplored. For example, many Muslims are
worried about the halal status of certain vaccinations [15].

Additionally, the concept of infodemics has remained ill-
defined. Some studies define infodemics as a set of digital misinfor-
mation and fake facts endangering public health and safety by mis-
leading the public [2]. Others operationalize it as misinformation
that can mislead people by providing cures for COVID-19 rather
than vaccination. Consequently, after gathering sets of indicators
from the literature on infodemics, this research carries out a focus
group. In this way, this study adopted a novel and exhaustive
approach that was neglected in past studies.

Further, the research contributes to the literature by drawing an
analogy from past theories, such as social support theory and inoc-
ulation theory, to examine an understudied phenomenon that has
been neglected in prior research on COVID-19: how individuals
respond to digital informational support (e.g., WHO digital media
intervention) in a digital, communicative environment. Therefore,
this research elucidates the role of informational support by health
authorities in addressing pertinent, intriguing and novel questions,
including; how (1) infodemics, (2) religious fatalism and (3) con-
spiracy beliefs related to COVID-19 influence public hesitancy
towards COVID-19 vaccination; (4) how conspiracy beliefs influ-
ence the public psychological well-being that can affect vaccine
hesitancy in turn, (5) how the technology-driven digital informa-
tional support provided by health authorities functions as the
moderating factor to diminish the influence of (a) infodemics and
(b) religious fatalism on vaccine hesitancy, and lastly, (6) how
the technology-driven digital informational support provided by
health authorities serve as an effective strategy to lessen the neg-
ative influence of conspiracy beliefs (see Fig. 1). To the best of our
knowledge, there is a research lacuna in detailing the effectiveness
of digital health interventions such as informational messages by
health authorities. This research intends to advance the under-
standing to design a more inclusive strategy to combat the
COVID-19 pandemic.

2. Literature review

2.1. COVID-19 vaccine hesitancy

Widespread vaccine hesitancy is a worrying issue, particularly
in developing nations [16]. A spectrum of vaccination-related
beliefs ranging from cautious acceptors to outright doubters may
motivate vaccine hesitancy, defined as patient-level hesitation to
get vaccines [17]. Moreover, false information about vaccination’s
advantages, medicinal composition, and harmful effects is one hur-
dle to universal vaccination. It hinders patient comprehension and
total agreement [18]. The World Health Organization (WHO)
already designated vaccine hesitancy as one of the top ten global
health concerns in 2019. COVID-19 vaccine hesitancy has been
documented in various nations [19,20]. The hesitancy to take the
COVID-19 vaccine is associated with conspiracy theories. These
conspiracy theories influence people’s intention to get vaccinated
[21]. These conspiracy theories revolve around vaccine side effects
and population control vis-à-vis the COVID-19 vaccination[22,23].
Covid-19 misinformation has had a negative impact on public per-
ceptions of willingness to receive a COVID-19 vaccine [19].

Although disinformation affects socio-demographic groups dif-
ferently, populations at high risk of severe COVID-19 complications
are more susceptible to misinformation [24]. It’s no secret that vac-
cination hesitancy is a global problem. However, the media has
focused on Muslim views regarding certain coronavirus vaccines
[15]. There have been recent fatwas against the Chinese Covid-19
vaccination issued by clerics in the Far East. Experts point out flaws
in media coverage of the Muslim world and explain the fundamen-
tal reasons for vaccination hesitancy [14]. Starting with the small-
pox vaccination in the 19th century, the issue of hesitation among
Muslims may be viewed via the prism of the religion-ethical dis-
course [15]. To recognize and successfully resolve this problem, it
is important to examine the connection between religion and
science. As patients increasingly seek health information from
the internet and social networks, such as those created on social
media, there is rising interest in using interactive social media in
public health promotion. However, there is a substantial danger
of harmful misinformation propagating across networks, which
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the present anti-vaccination movement may be maintained, fuel-
ing vaccine hesitancy [25].

2.2. COVID-19 infodemics on social media

Infodemics involve information overload, including both correct
and misleading information, which results in creating confusion
among the masses [26]. Misleading information is mainly catego-
rized into two types; (a) ‘‘disinformation” is described as the
spread of misleading information with mischievous intents, and
(b) while ‘‘misinformation” is described as the spread of mislead-
ing information without mischievous intents. From the health
communication perspective, regardless of the type, both ‘‘disinfor-
mation” and ‘‘misinformation” harm public health. Therefore, info-
demics are a growing concern for public health managers in times
of pandemics. For this reason, the WHO stated that the COVID-19
pandemic is supplemented by a phenomenon of ‘‘infodemics”
and labeled it as a ‘‘second disease” accompanying the COVID-19
pandemic.

According to July 2021 stats, more than 4.48 billion people glob-
ally use social media [27]. These individuals may turn to social
media during a pandemic to enhance their understanding of the
disease, the transmission process, and preventative methods [28].
Since its beginning, the COVID-19 pandemic has been over-
whelmed by misinformation and disinformation [29,30]. However,
academicians and media practitioners’ use of the term ‘‘misinfor-
mation” has been inundated with conceptual fuzziness. It is being
used interchangeably with terms such as ‘‘disinformation,” ‘‘ru-
mor,” or ‘‘fake news” [31,32]. There is a tsunami of misinformation
flooding across social media platforms. In this context, the term,
infodemic, is devised to outline the harmful effect of the extensive
dissemination of misinformation during the outbreak [33]. On the
one hand, WHO is leading the effort to slow the spread of the 2019
coronavirus disease (COVID-19) outbreak and a global epidemic of
misinformation. In this regard, at the Munich Security Conference
on February 15, 2021, WHO Director-General Tedros Adhanom
Ghebreyesus claimed, ‘‘We’re not just fighting an epidemic; we’re
fighting an infodemic” [26].

Likewise, others cautioned about the ‘‘overabundance of infor-
mation – some accurate and some not – that occurs during an epi-
demic” [6]. Scientific data does not support many online health-
related rumors [34]. Social media may also efficiently disseminate
pandemic-related health information [35]. Thus, users seeking
health information on internet platforms risk being exposed to dis-
information that might jeopardize the public’s welfare. User-

generated content on social media, such as disinformation, is
highly subjective or incorrect [36]. This social media infodemic
corresponds to distrust in experts, resulting in vaccine hesitancy
[37,38]. Keeping this literature in view, we posited our first
hypothesis.

H1: Infodemics influence COVID �19 Vaccine Hesitancy.

2.3. Religious fatalism and COVID �19 vaccine hesitancy

Fatalism refers to various beliefs, ideas, and dogmas that appear
to have significantly influenced the health-related behaviors of
individuals from a wide range of backgrounds [39,40]. Spiritual
beliefs are associated with health-related thoughts and behaviors
in either positive or negative ways [41]. Islamic perspective about
COVID-19 and other such plagues explicates that such pandemics
are a source of trials and punishment for people [42]. And nothing
can happen to people without the will of God. In this regard,
Nageeb et al. [14] noted that ‘‘among Muslims, religious fatalism
related to God’s control of disease and cure are reported to signif-
icantly impact attitudes towards preventive health as well as
choices about therapy” (p. 8.).

The association of religious fatalism has been studied in various
health-related contexts, such as the use of seat belts [43,44], alco-
hol consumption [45], smoking behavior [46,47], and cancer
screening and treatment adherence behaviors [48]. However, the
findings are inconsistent. Some studies indicate that fatalistic
beliefs correspond to anti-treatment-seeking behaviors [49,50].
Some others revealed that religious fatalism is associated with
increased smoking behavior [46]. Still, some other studies found
fatalism not to be a significant predictor of health outcomes
[47,51]. However, fatalism has been chiefly associated with poorer
health outcomes and decreased healthy behaviors [41]. In the light
of this literature, we hypothesize that;

H2: Religious fatalism influences COVID �19 Vaccine Hesitancy.

2.4. Influence of conspiracy belief on COVID-19 vaccine hesitancy

Fear about vaccines has been linked to conspiracy theories [52].
The believers of conspiracy theories distrust science [53,54] and
the government [55]. Vaccine uptake has been impacted in the past
by negative assertions regarding vaccine efficacy. Nigeria, Pakistan,
and Afghanistan saw an upsurge in polio infections as a result of a
boycott of the polio vaccination owing to allegations that the vac-

Fig. 1. Analytical model.
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cine caused infertility. These conspiracy beliefs pose a significant
challenge to health policies, actions of government and non-
government authorities and international health institutions like
the World Health Organization (WHO). However, exposure to
social media and the online anti-vaccine movement may discour-
age people from accepting COVID-19 vaccination.

The most prevalent conspiracy theory circulating on social
media was that the COVID-19 vaccination might be used as a birth
control tool, and the COVID-19 vaccination would be a source of
profit for pharmaceutical companies and a bioweapon [53,56–
58]. Moreover, conspiracy beliefs influence public behavior toward
taking precautionary measures required to reduce the spread of
COVID-19, such as social distancing or wearing masks [53,54,59].
Based on the findings of the recent literature, it can be postulated
that the more public believes in the conspiracy ideas, the greater
extent of adverse effect is expected on their psychological well-
being along with the vaccine hesitancy:

H3: Conspiracy beliefs contribute to vaccine hesitancy.
H4: Conspiracy beliefs negatively influence the psychological well-
being of people.

2.5. Psychological Well-Being

Psychological well-being is a wide-ranging concept [60]. Theo-
retically, psychological well-being includes six distinct dimensions
of wellness [61]. More explicitly, psychological well-being is a flex-
ible concept that deals with people’s feelings about everyday activ-
ities [62,63]. Such feelings may range from negative mental states
to positive outlooks. Although psychopathology has dominated the
scientific exploration of abnormal mental states, people’s
responses to loss and unpleasant experiences have been found to
be diverse [65]. The emergence and spread of the COVID-19 epi-
demic across the globe posed a severe threat to the population’s
health, especially the older population [64]. Thus, COVID-19 pro-
duces both physical and psychological side effects.

In recent years, academics have become increasingly conscious
that well-being encompasses more than just the absence of emo-
tional discomfort. It is described as an attempt to develop oneself
and reach our full potential. Differently put, the positive effect of
psychological well-being is associated with higher levels of social
contact and more exposure to new experiences, leading to a feeling
of purpose in life and a sense of direction in life. This corresponds
to dealing with obstacles and concerted efforts to overcome and
accomplish worthwhile objectives [66]. Personal development
and purpose in life are essential components of good psychological
functioning. The comparison of elderly, young, and midlife show
that personal growth and meaning in life appear to diminish with
age [67]. As a result, older individuals are happier in their life when
they have personal traits such as resilience and thankfulness [65].
The pandemic was prevalent in Pakistan, and as with other places
worldwide, the situation caused fear and anxiety. These factors are
associated with a negative effect on psychological well-being, such
as various indices of anxiety, fears of a nervous breakdown and
physical symptoms of ill health. The literature found that depres-
sion and anxiety correspond to poor psychological well-being
[68]. Therefore, our fifth hypothesis is:

H5: The lower the psychological well-being, the higher the level of
COVID �19 Vaccine hesitancy.

2.6. Digital interventions by health authorities to provide
informational support

Social support is the availability of reliable people in our lives
who let us know that they care about, value, and love us [69]. It

includes support perceptions (perceived support) and supportive
behaviors (received support), which can promote overall well-
being and increase personal resistance to health problems[70].
Some scholars have broken social support into three categories:
emotional support, instrumental support, and informational assis-
tance [12,71]. Others use different categories, such as subjective
support, objective support, and support utilization [72]. These
social supports come from different sources such as family, roman-
tic partners, friends, community ties, social media and colleagues
[73]. In times of pandemic, informational messages such as digital
interventions on several social networking sites remained the pri-
mary public’s main trusted source of information. This informa-
tional support is theoretically critical because people look into
the solutions in crisis times for the required behavioral cues. The
WHO and health departments use the digital platform to raise
awareness, educate and direct the people about preventive mea-
sures such as vaccination. At the same time, people were being
exposed to user-generated content mainly comprised of info-
demics, conspiracy beliefs and fatalistic viewpoints.

Literature on social support theory suggests that the action cues
provided through informational support improve coping perfor-
mance [74]. Informational support has been verified to affect
numerous health behaviors and self-care positively. In the digital
era, social media is growing to provide informational support to
enhance positive health behavior [75]. Similarly, scholars have
advocated that the social media-enabled healthcare phenomenon
proved an effective strategy [74] and supported the benefits of dig-
ital media usage in developing health behavior [76]. In this study,
we argue that during COVID-19, similar communication strategies
have been in place to yield precautionary behaviors among the
public. For example, the WHO launched a massive campaign on
digital media to exchange the benefits of the vaccination program,
mainly targeted at diminishing the infodemics. Many people fol-
lowed the pages of health authorities and paid attention to the dig-
ital information (i.e., Facebook ads) as they perceived it as a source
of informational support. Thus, this study draws an analogy from
social support theory to examine how effectively these informa-
tional interventions correspond to precautionary behaviors among
the masses. Hence, we hypothesize that:

H6: Informational support will moderate the relationship between
(a) infodemics and (b) religious fatalism and COVID �19 Vaccine
Hesitancy so that greater social support lowers COVID �19 Vaccine
Hesitancy.

2.7. Influence of informational support on conspiracy beliefs and
psychological well-being

The availability of social support improves health-related qual-
ity of life [77]. For instance, social support is crucial in treating
mental health disorders among individuals [78]. Similarly, social
support works as a protective factor against the harmful effects
of distress on mental and physical health [12]. Without social sup-
port, the overly negative mood caused by unforeseen disasters may
become a mental illness. To assist healthcare professionals in prop-
erly managing stressful events, such as emergency circumstances,
disaster events, and outbreaks of infectious illnesses, adequate
social support was also recognized as essential [13]. Increasing fear
and anxiety have been linked to the COVID-19 epidemic. During
the lockdown period, public media consumption and extensive
entertainment content corresponded to stress, loneliness, insom-
nia, depression and anxiety [68].

The social support theory also postulated that informational
support could reduce the adverse impacts of the crisis and trau-
matic events on one’s health [79]. Thus, informational support
can serve as a stress buffer. The information outlines supportive
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actions such as recommending vaccination to reassure the harmful
effects or providing supportive beliefs. Such informational support
can lead to assessing possibly intimidating circumstances as less
worrying and promote health and psychological well-being. Hence,
high levels of social support during a stressful life event, such as
the COVID-19 pandemic, may reduce the risk of mental health
issues. Social distance and self-isolation during COVID-19 were
studied for their effects on emotions of stress or anxiety about
the pandemic, the perception and receipt of social support, and
mental health difficulties during COVID-19 [80]. In this regard, a
lack of social support during the pandemic may raise the risk of
mental health problems. This is evident from previous pandemics
(HIV/AIDS, H1N1, SARS, and Ebola), showing that social support
was related to reduced mental health issues (e.g., depression and
anxiety). The COVID-19 pandemic caused people to isolate them-
selves from others, limiting the amount of social assistance they
may get and receive. Differently put, ‘‘flattening the curve” may
restrict the virus’ transmission, but it might also have severe psy-
chological effects. This study presents the following hypothesis
based on a literature review:

H7: Informational support will moderate the relationship between
conspiracy beliefs and psychological well-being because the higher
the Informational support, the higher the psychological well-being.

3. Research design

We used two methods based on the nature and objectives
underpinned in this research. First, a focus group method was
employed to clarify the existing understanding of the novel phe-
nomena of infodemics. Second, a cross-sectional reseach design
vis-avis survey method was used to examine the conceptual model
of this research. Details of each method are delineated in the fol-
lowing sub-sections and graphically presented in Fig. 2.

3.1. Study 1: Focus group

Focus groups have rapidly emerged as a suitable technique for
developing and refining survey items [81,82]. This research
employed the focus group to refine a pool of effective items to
measure the construct of the infodemics. For this reason, several
steps involved in this procedure, ranging from item generation to
finalizing the appropriate items through a focus group and are

delineated in this section. The rationale for using this focus group
includes: (1) there is no census on the attributes of the infodemic
construct, (2) infodemic is a quiet phenomenon and needs clarity
in terms of operationalization, and (3) previous studies measuring
infodemics lack contextual depth. In keeping with these rationales,
study 1 followed several steps. Initially, a literature review was
carried out to pull prevailing attributes of the infodemics. To do
so, a list containing the attributes assigned to the infodemics con-
struct and items in previous literature was formulated. Next, two
volunteers were requested to code the social media content con-
taining dense infodemics (misinformation and fake facts). Follow-
ing these preliminary steps, 12 participants were recruited to carry
out the focus group. Past research established that a minimum of
4–6 participants is an adequate sample size to conduct a focus
group [83]. Participants were recruited by disseminating online
invitations. This procedure ensured feedback from individuals
exposed to infodemics during COVID-19. The invitation was sent
out through digital media platforms to validate the scale of info-
demics spread on digital platforms such as Facebook. The literature
also used a non-random sample owing to the applied requirement
of performing the focus group [81].

The focus group was carried out in two waves to discuss the
specific attributes gathered through the literature review. The
main criteria for the recruitment of the participants in the focus
group were: (1) age (i.e., 18 and above), (2) regular use of social
networking sites, and (3) background knowledge about info-
demics. After obtaining informed consent from the volunteers,
three closed-ended ‘‘filter” questions concerning the benchmarks
mentioned above were asked. One sample item was ‘‘how often
do you use social networking sites?” The recruitment procedure
reached the desired number of participants. Once desired and suit-
able participants were chosen, they were invited and gathered at
the lab facility to discuss the infodemics about the COVID-19 vac-
cination. Twelve participants from the south Punjab area agreed to
visit the lab facility to discuss the dimensions and facets of the
infodemics critically. Necessary COVID-19 safety-related govern-
ment recommended precautionary steps were taken during the
focus group to ensure the participants’ safety. The common info-
demics on social media and extracted from the literature were
on the agenda. The procedure of the focus group involved briefing
participants about the objectives and providing the following con-
tent: (1) definitions of infodemics construct deducted from litera-
ture, (2) a coded list containing the attributes related to
infodemics along with items deducted from literature, and (3) a list
of items with four-point Likert scale with no neutral.

Once the two waves of 45-minute discussion were completed,
the participants recorded their responses on the list of items (each
representing a particular attribute). In this way, the content valid-
ity index (CVI) procedure was adopted to estimate the level of their
agreement about the indicators to measure the infodemics. The
responses were calculated using the CVI formula with a threshold
of 0.67 [84]. The responses for the list of items provided to the par-
ticipants after two sessions of the discussions were then evaluated
using the CVI. The participants thoroughly discussed and agreed
upon nine infodemics (see Appendix A) with two main attributes
related to misinformation (1) safety and (2) fake cures. The focus
group results demonstrated that these nine infodemics were key
elements that have fed the misinformation and confusion regard-
ing the COVID-19 vaccination among Pakistanis. These indicators
were used in the subsequent survey study to measure infodemics.

3.2. Study 2: Cross-sectional survey

3.2.1. Method, sample and procedure
Owing to its nature, the study used a cross-sectional research

design vis-a-vis an online survey method for the data collection.Fig. 2. Overview of the Research design.
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Data were collected from 1906 Pakistani digital media users. An
online Google form link to the questionnaire was circulated
through posting on numerous social networking platforms (i.e.,
Facebook, Instagram, Twitter, etc.). These sites were chosen
because, during the COVID-19 pandemic, these platforms became
a vehicle for users to spread infodemics, conspiracy theories and
religious content. A total of 1906 responses from adults were col-
lected during three months, i.e., November 1, 2021, to January
31, 2022. A G-power analysis was carried out to confirm the sam-
ple representativeness; it revealed that a sample size of 1300 and
above would be suitable, with an effect size f = 0.47 and power
of 0.90 (p = 0.001), given that the anticipated conceptual model
contains six variables (three independent, one mediating, one
dependent and one moderating variable). Lastly, to access an
ample sample size for national representation, Pakistan’s total pop-
ulation of 220 million was considered. Using the established sam-
ple size determination formula, 1354 was found to be an
appropriate sample size for the said purpose with confidence = 9
9 % and margin of error = 3.5 %.

3.2.2. Measurements
3.2.2.1. Independent variables. The variable of the Infodemics was
measured using nine items. These items were extracted from the
results of the focus group. These items represent the nine common
infodemics and confusion about the COVID-19 vaccines. Conspir-
acy beliefs were measured using five items adapted from Bogart
et al.[85] and Soveri et al.[86]. The Helpless Inevitability Subscale
of the Religious Health Fatalism Questionnaire (RHFQHI) was used
to measure fatalistic beliefs. This scale is established to tap fatalis-
tic beliefs related to less healthy behaviors among the public. Items
of all independent variables were measured on a five-point Likert
scale anchoring ‘‘(1 = Strongly Disagree to 5 = Strongly Agree).”.

3.2.2.2. Mediating variable. The mediating variable of psychological
well-being was measured using the critical indicators of mental
health like depression, anxiety, stress and insomnia. The PHQ-4
scale (The Patient Health Questionnaire-4) was used to measure
depression and anxiety on a 4-point Likert scale ‘‘(1 = Not at all,
2 = several days, 3 = more than half the days and 4 = nearly every
day)” adapted from Kroenke et al.[87]. This scale contains two
items to tap each dimension of depression and anxiety. The sub-
scale, DASS-21, was employed to tap the dimension of stress based
on seven items adapted from literature (Oei et al., 2013) on a 4-
point Likert scale ‘‘(1 = did not apply to me at all, 2 = Applied to
me to some degree or some of the time, 3 = Applied to me to a con-
siderable degree or a good part of the time, and 4 = Applied to me
very much or most of the time)”. Lastly, four-items were employed
to tap the insomnia dimension on a 4 point Likert scale ‘‘
(1 = Always, 2 = Mostly, 3 = Sometimes 4 = and Seldom)” adapted
from Crönlein et al.[88].

3.2.2.3. Moderating variable. The four items were adapted from the
work of [89]to measure the digital informational support on a five-
point Likert scale anchoring ‘‘(1 = Strongly Disagree to 5 = Strongly

Agree)”. The scales were re-worded and rephrased according to the
context of this study and forwarded to the eight subject experts for
face validity.

3.2.2.4. Dependent variable. The five items were adapted from the
literature [90] to measure Vaccine Hesitancy on a five-point Likert
scale anchoring ‘‘(1 = Strongly Disagree to 5 = Strongly Agree)”.
This scale was also re-worded and rephrased according to the con-
text of this study and forwarded to the eight subject experts for
face validity.

4. Results

Before performing the primary analysis, the data were screened
for normality using the software SPSS 24.0. In the first instance, the
missing values were adjusted by utilizing the mean adjusted val-
ues, and then the analysis proceeded for the outliers’ identification.
Computation of the univariate, bivariate and multivariate outliers’
identified 116 outliers’ cases that were removed to attain normal-
ity of the data, and 1790 responses were retained. Then we further
examined the normality of the data by observing the skewness/
kurtosis values and Shapiro Wilk values. We proceeded with the
correlation statistics after meeting the normality of the data. The
findings of Pearson’s correlation validated that all constructs in
question were significantly correlated (see Table 1).

4.1. Structural equation Modeling: Confirmatory factor analysis (CFA)

Structural equation modeling (SEM) is a prevailing method
widely used to test multifaceted multivariate effects and primarily
used to confirm the theory [91]. Additionally, it is a superior and
advanced approach to multiple regression as it provides added
information (i.e., composite reliability) and can deal with the com-
plex model (i.e., mediation/moderation). The study employed the
second-order confirmatory factor analysis (hereafter CFA) to verify
the prior theoretical assumptions using the AMOS.24 software
based on the six standard indices to assess the model fitness.
Table 2 suggests the good fit indices for the proposed measure-
ment model after deleting the five items from the several latent
variables.

To address common method variance (CMV), the common
latent factor (CLF) procedure was employed. To do so, all observed
variables of the latent factors were loaded on a single marker vari-
able, and CLF was computed. The standardized regression weights
of the observed variables were compared before and after comput-
ing the CLF. However, it was found that there were no CMV issues
as the difference between the standardized regression weights
before and after the CLF was not greater than 0.2. The common
method bias (CMB) is a known problematic issue, mainly when a
cross-sectional design has been used and can affect the authentica-
tion of the results due to a bias of the instrument estimation. The
CMB problem can emerge owing to the survey administration
issues, including; (1) independent variables and dependent vari-
ables (or indeed all variables) are collected simultaneously and

Table 1
Descriptive and Correlation Analysis.

Constructs M SD a ID VH CB RF IF PW

Infodemics 2.66 0.964 0.89 1
Vaccine Hesitancy 4.13 0.682 0.91 0.119* 1
Conspiracy Beliefs 3.86 0.676 0.87 0.077* 0.285* 1
Religious Fatalism 3.69 1.23 0.96 0.235* 0.193* 0.265* 1
Informational Support 4.36 0.531 0.78 0.106* 0.265* 0.383* 0.365* 1
Psychological Well-being 3.77 0.597 0.90 0.002 0.105* 0.213* -0.037 -0.005 1

* = Significant at a level of < 0.05.
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(2) uniform or identical response set usage (i.e., Likert-type scales).
The current study has also used a cross-sectional design with the
same response set for measuring all variables. Therefore, the model
was tested for CMB using a Specific Bias Test.

The zero constraints test results revealed no significant differ-
ence (Zero Constrained Model and Unconstrained Model;
x2 = 2561.558, df = 535 and p = 1.00) for the specific bias. Therefore,
no specific response bias was detected affecting the model, and no
further bias distribution test was needed. Hence, the analysis pro-
ceeded to evaluate discriminant validities using the HTMT matrix.
Moreover, convergent, along with composite reliability (CR), aver-
age variance extracted (AVE) values. The results in tables 3 (i.e.,
HTMT, CR, and AVE) and 4 (i.e., item loadings demonstrated that
validities were attained and analysis could proceed for hypotheses
testing (see Fig. 2).Table 4..

4.2. Hypothesis testing

The study proposed seven hypotheses, including (a) four
hypotheses postulating the direct influence of infodemics, religious
fatalism, psychological well-being, and conspiracy on vaccine hesi-
tancy, (b) one hypothesis postulating the direct influence of con-
spiracy beliefs on psychological well-being, (c) two moderating
hypotheses (H6 a and b) postulating strength of the relationship
between infodemics and religious fatalism with vaccine hesitancy,
and lastly, (d) one moderating hypothesis (H7) postulating
strength of the relationship between conspiracy belief and psycho-
logical well-being. Owing to the nested model, the study pro-
ceeded with the hypotheses testing using SEM instead of the
regression method. To do so, the SEM using AMOS.24. was run in
two stages (a) SEM model 1 analyzed the direct path, and (b)
SEMmodel 2 analyzed the moderating effects by including interac-
tional terms of IF (moderating variable) as suggested by Preacher
and Hayes[92]. The findings were obtained by using the bootstrap-
ping ML method. To do so, 5000 bootstraps were used along with
the 95 % level of confidence intervals.

In the first stage, path analysis was used to examine the direct
postulated influences (H1 to H5). Model 1 demonstrated goodness
of fit as v2/df = 2.59, p < 0.67, GFI = 0.96, CFI = 0.98, TLI = 0.98,
NFI = 0.96 and RMSEA = 0.04. The model extracted 64 % variance
(R2 = 0.64). The findings of the full structural model using 5000
bootstraps and 17 iterations substantiated that infodemics
(b = 0.46), religious fatalism (b = 0.33) and conspiracy beliefs
(b = 0.33), positively predicts vaccine hesitancy. In other words,
the higher the ID, RF, and CB, the greater the extent of vaccine hesi-
tancy among individuals. At the same time, psychological well-
being negatively (b = -0.18) predicts vaccine hesitancy; thereby

higher the PW (e.g., stress), the lower the extent of vaccine hesi-
tancy. Thus, H1, H2, H3, and H4 were supported. Similarly, the
findings also substantiated that conspiracy beliefs (b = -0.21) neg-
atively influence the psychological well-being of the individuals
(H5). Thus, a greater extent of conspiracy belief threatens one’s
psychological well-being (see Table 5 and Fig. 3).

Table 2
Measurement Model Fit Indices.

Model x2 x2/df CFI IFI GFI TLI RMSEA

Measurement Model 3196.74 3.59 0.95 0.94 0.91 0.95 0.048

Table 3
Convergent and Discriminant Validity.

Constructs CR AVE ID VH CB RF IF PW

Infodemics 0.957 0.763 (0.873)
Vaccine Hesitancy 0.913 0.681 0.13 (0.825)
Conspiracy Beliefs 0.908 0.664 0.11 0.29 (0.815)
Religious Fatalism 0.967 0.880 0.18 0.19 0.29 (0.938)
Informational Support 0.812 0.592 0.12 0.24 0.41 0.38 (0.769)
Psychological Well-being 0.947 0.605 0.01 -0.01 0.01 -0.05 0.02 (0.778)

AVE: Average Variance Extracted, CR: Composite Reliability and Values in Parentheses represent the Square root of AVE.

Table 4
Standardized Regression Weights.

Indicators Estimates

ID1 0.95
ID2 0.71
ID3 0.77
ID4 0.98
ID5 0.31*
ID6 0.46*
ID7 0.69
ID8 0.99
ID9 0.96
VH1 0.65
VH2 0.84
VH3 0.81
VH4 0.93
VH5 0.87
CB1 0.80
CB2 0.71
CB3 0.84
CB4 0.85
CB5 0.86
RF1 0.93
RF2 0.96
RF3 0.97
RF4 0.89
IF1 0.83
IF2 0.51*
IF3 0.68
IF4 0.79
IS1 0.68
IS3 0.82
IS2 0.70
IS4 0.72
DA1 0.70
DA2 0.86
DA3 0.75
DA4 0.60
ST1 0.37*
ST2 0.21*
ST3 0.78
ST4 0.99
ST5 0.65
ST6 0.98

* Item removed.
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Table 5
Standardized Regression.

Model 1 b Lower Upper t-Value P Hypothesis R2 DR2

ID ? VH 0.46 0.442 0.487 12.59 0.001 H1 Accepted 0.64
RF ? VH 0.33 0.318 0.353 15.35 0.001 H2 Accepted
CB ? VH 0.29 0.246 0.374 11.41 0.001 H3 Accepted
PW ? VH -0.18 -0.165 -0.227 12.43 0.001 H4 Accepted
CB ? PW -0.21 -0.193 -0.254 15.27 0.001 H5 Accepted
Model 2 R2 DR2

ID ? VH 0.14 0.055 0.247 8.302 0.015 0.46 -0.18
RF ? VH 0.23 0.142 0.316 13.62 0.014
CB ? VH 0.12 0.117 0.132 5.101 0.001
PW ? VH -0.29 -0.255 0.315 7.679 0.001
CB ? PW -0.09 -0.050 -0.148 4.398 0.002
IF X ID ? VH -0.26 -0.035 -0.285 6.892 0.001 H6(a) Accepted
IF X RF ? VH -0.11 -0.087 -0.135 8.813 0.044 H6(b) Accepted
IF X CB ? PW 0.25 0.237 0.280 7.451 0.001 H7 Accepted

X = Interaction term.

Fig. 3. Measurement Model (Second-order).
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Following model 1, another structural model (see Fig. 4) was
designed by adding the three interaction terms based on the pro-
posed moderating hypotheses (H6 (a), (b), and H7). The findings
demonstrated that information support through digital interven-
tion by health authorities interacts with infodemics (b = -0.26)
and religious fatalism (b = -0.11) and inversely and significantly
influences the strength of their relationship with vaccine hesi-
tancy. Thus H6 (a) and H6 (b) were supported. Simply put, higher
levels of informational support provided by the health authorities
using digital interventions can lower vaccine hesitancy. The find-
ings showed that the influence of the infodemics (b = 0.14) and
religious fatalism (b = 0.23) diminish in the presence of informa-
tional support.

The findings also demonstrated that information support
through digital intervention by health authorities positively and
significantly moderates the relationship between conspiracy
beliefs (b = 0.25) and psychological well-being. Thus, H6 was also
supported. In this way, the greater extent of the informational sup-
port provided by the health authorities using digital interventions
can lower the negative influence of conspiracy beliefs on psycho-
logical well-being. Hence, the findings showed that the negative
influence of conspiracy beliefs (b = -09) on psychological well-
being diminishes in the presence of informational support. Overall,
model 2 exhibited changes in variance (DR2 = -0.18) that evidently
verified our postulations that informational support is a key factor
in diminishing the negative influences such as infodemics and
valuable tactics to improve vaccine acceptance. These findings
are also visualized in a graphical presentation obtained from the
slope test using Dawson’s approach [93] (see Fig. 5). Exhaustive
inferences of these outcomes are deliberated in the discussion
section.

5. Discussion

This research used a focus group and cross-sectional research
design vis-à-vis an online survey method to examine the influence
of infodemics, religious fatalism and conspiracy beliefs on COVID-
19 vaccine hesitancy. Additionally, it is the first study that has
evaluated the moderation of informational support through digital
interventions by health authorities and the underlying mechanism
of psychological well-being. The study posed seven hypotheses. Of
the seven hypotheses, five are direct hypotheses investigating the

influence of infodemics, religious fatalism, psychological well-
being and conspiracy beliefs on vaccine hesitancy (H1, H2, H3,
H4 & H5); two moderating hypotheses explain the strength of
the relationship between infodemics and religious fatalism with
vaccine hesitancy (H6a & H6b and one moderating hypothesis
showing the relationship between conspiracy beliefs and psycho-
logical well-being (H7). The findings of this study supported all
seven hypotheses. The findings of hypothesis one (H1) illuminate
that social media infodemics influence COVID-19 vaccine hesi-
tancy. These findings are consistent with the previous studies
[37,38]. To put it succinctly, social media infodemics correspond
to vaccine hesitancy. In the era of digital misinformation, as antic-
ipated by previous literature, people receive negative influences of
infodemics from reliable sources of information.

Along the same lines, the results of H2 suggest that religious
fatalism influences COVID-19 vaccine hesitancy. The findings of
this study also support this proposition, which is consistent with
the previous literature [39,40]. To put it bluntly, fatalism is associ-
ated with poorer health outcomes [41]. Likewise, religious fatalism
emphasizes that pandemics is a source of punishment [42] and
that nothing happens without the will of God [14]. In the context
of Pakistan, this is a critical factor, as anticipated by the literature.

Similarly, H3 proposes that conspiracy beliefs influence the psy-
chological well-being of people. The conspiracy beliefs range from
the virus as a bioweapon [53], as a profit-maker for pharmaceutical
companies [58], and as birth control [57]. The conspiracy beliefs
were found to impact vaccine hesitancy among the masses posi-
tively. The higher the level of conspiracy beliefs, the higher the vac-
cine hesitancy. These results support the findings of previous
studies [53,94,95].

Moreover, conspiracy beliefs shake the public’s trust in the gov-
ernment [55] and influence public behavior towards taking precau-
tionary measures required to reduce the spread of COVID-19, such
as social distancing or wearing COVID-19 [54,59]. Likewise, the
results of H4 suggested that psychological well-being influences
vaccine hesitancy. It is found that depression and anxiety corre-
spond to poor psychological well-being [68]. Moreover, poor psy-
chological well-being results in higher vaccine hesitancy among
the masses.

In a similar vein, the findings of H5 illustrate that conspiracy
beliefs also influence the psychological well-being of an individual.
The conspiratorial beliefs induce distrust of scientists, health pro-

Fig. 4. Structural Model.
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fessionals, and scientific knowledge that corresponds to vaccine
hesitancy. These results are consistent with the existing literature
[19]. In other words, conspiracy theories influence people’s inten-
tion to get vaccinated [21,96]. In addition, our hypotheses H6a &
H6b posit that informational support moderates the relationship
between infodemics, religious fatalism and vaccine hesitancy so
that higher social support lowers COVID-19 vaccine hesitancy.
These findings are consistent with the previous findings [13].
Social support protects against harmful mental effects [71] and
improves health quality [77,80]. To put it more explicitly, the avail-
ability of different sources of social support decreases the health
problems [70] that are common in situations such as the COVID-
19 pandemic. The results of this study also supported the proposi-
tion of hypothesis H7, illuminating that the availability of social
support in the lives of individuals increases psychological well-
being and lessens conspiracy beliefs that correspond to a higher
level of acceptance of COVID-vaccine. In sum, the public’s vaccine
hesitancy could be minimized by offering information on the safety
and benefits of the COVID-19 vaccine. In this regard, media framing
of health messages significantly promotes a willingness to take
COVID-19 vaccines among the general public [97,98].

5.1. Theoretical implications

The findings of this study support the results of the previous
studies [42,53,68,94,95]. By doing so, this study has expanded
upon the prior literature by re-considering the role of infodemics
and tapping the variable of the infodemics by recognizing certain
novel attributes that remained minimal in past literature. To do
so, a separate focus group study was carried out that identified that
the infodemics not only contain negative (e.g., fake news) valence
but also contain a positive one (e.g., cures for COVID-19). However,
the nature of the infodemics is mainly based on misinformation
and, overall, represents a negative slant in terms of public health.
However, an alarming attribute of infodemics lies within its pre-

sentation by the sender, which is mainly represented in a severe
communicative tone. Together with these attributes, infodemics
have profound implications, as this study has also validated that
it enhances hesitancy among the population.

Additionally, to our knowledge, no prior study has underscored
the critical interaction of digital health support provided by the
health authorities. Past research has only relied on the role of infor-
mational support and media campaigns [98,99]. However, this
study proposed that people live in new digital communicative
environments. Specifically, people are under a higher degree of
digital informational surveillance in the current scenario. This
access to digital information is mainly from social networking
sites, and no strict control is available on the production of user-
generated content that is the primary source of infodemics. At
the same time, the health authorities (i.e., WHO) are using these
platforms to educate people about infodemics directly by giving
them timely, factual information. Albeit these efforts of informa-
tional support, there needs to be more empirical evidence of its
effectiveness. The current study advances the implications of the
social support theory in the digital context by identifying the inter-
action effect of infodemics and digital informational support.
Therefore, the results of this study are pioneering and establish
that a higher degree and exposure to informational support, such
as public service advertisements provided by health authorities,
lessen COVID-19 vaccine hesitancy [97].

Moreover, the religious factor has not been explored in past
studies; the research underpinned the more exhaustive aspect of
religious fatalism that was commonly observed in the public dis-
course during COVID-19. For instance, a layperson might rational-
ize their intention of vaccine avoidance by saying that life is in the
hand of God. However, there needed to be more empirical evidence
about the effectiveness of the possible communication interven-
tions. The study offers pioneering results in the context of a Mus-
lim nation and justifies that digital interventions can reduce the
negative influence of fatalistic views on health-related outcomes.

Fig. 5. Structural Model with Interaction terms.
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Furthermore, the results theoretically revealed the nexus and the
central underlying mechanism of psychological well-being and
conspiracy beliefs. The lower the well-being, the higher the con-
spiracy beliefs [100]. Past studies failed to examine any possible
role of informational support in times of crisis. To illuminate this
complex relationship, this research postulated three hypotheses
(H4, H5 and H7) to address two critical theoretical questions per-
taining; to (1) the underlying mechanism of psychological well-
being and (2) how this underlying mechanism is a function of
the informational support through digital interventions.

Consistent with prior studies, this study has provided evidence
that conspiracy beliefs such as misinformation, disinformation,
fake news, and religious fatalism can play a critical role in implant-
ing adverse effects on mental health that can confuse people and
trigger reluctance toward precautionary health behavior such as
vaccine acceptance [101]. In sum, this study offers novel evidence
that the negative influences of the mechanisms mentioned above
can be diminished if people are informed by trusted sources vis-
à-vis digital interventions.

5.2. Practical implications

This research provides numerous significant managerial and
social implications for public health experts and communication
managers about technology usage. Firstly, study 1 advances the
understanding of the new phenomenon of infodemics by clarifying
its dimensions using an idiographic explanation approach. These
dimensions give a contextual explanation of how people perceive
infodemics and, thus, how communication managers can better
plan to tackle the infodemics. Understanding the role of the infor-
mational support provided by digital interventions has clarified
that the infodemics, conspiracy beliefs and fatalism promote vac-
cine hesitancy, resulting in reduced public well-being. Therefore,
the study recommends that managers focus on tailoring their mes-
sages by identifying the local characteristics of religious fatalism,
or infodemics could act as better tools to fight infodemics [22].
For example, the dynamics of Pakistan are entirely different in
terms of religious fatalism views than other nations. The success
of the communication campaigns remains reliant on identifying
the local context.

It is generally observed that a standardized approach has been
employed in several health authorities’ digital communication
campaigns, ignoring the local factor. Ergo, to this end, the health
authorities may consider launching campaigns that are designed
after deliberation on the targeted context-driven views and misin-
formation. The results of this study show that these campaigns
remained effective, and their efficacy can be enhanced by paying
attention to a more target-orientated and localized context. Nota-
bly, recently, new situations have evolved regarding booster doses
of vaccines. There needs to be more clarity among the public at
large about this, and more specific health communication cam-
paigns are required to address the critical vaccine hesitancy fac-
tors. In Pakistan, a rural population that makes up most of the
population is still vulnerable due to a meager vaccination rate
and misperception.

Hence, the study recommends adopting the communication
strategy to develop trust in vaccination. This could be accom-
plished by using targeted public service advertisements as digital
interventions to effectively counter the inverse impacts of misin-
formation, disinformation, fake news, and religious fatalism on
the marginalized and illiterate segments of the populace [101].
By utilizing these digital interventions, vaccine acceptance could
be cultivated in many people who distrust foreign vaccines and
organizations that produce these vaccines. Therefore, a localized
strategy of communicating messages through trusted personalities
can be more effective in addressing this obstacle.

Furthermore, pulpit communication delivered in religious ser-
mons vis-à-vis influential national and local religious leadership
could be beneficial to diminish public uncertainties and doubts
regarding vaccines. The social support theory also suggests that
people respond more positively to those perceived as more caring
and considerate. Therefore, the localized and strategic use of social
support theory could help educate and persuade the local rural
population to embrace preventive behavior in the context of vac-
cine acceptance [75].

5.3. Limitations and future directions

This research has contributed to the literature by unpacking the
effectiveness of digital interventions in diminishing the COVID-19
vaccine hesitancy, but it has a few restrictions. Firstly, this research
used a survey method, which cannot illuminate the causal rela-
tionship between the underpinned variables. Future research
may use experimental design and longitudinal data collection
techniques to provide more sophisticated causal effects. Secondly,
future studies may also consider the message valence factor to
understand what type of message can be more effective in reduc-
ing vaccine hesitancy. Thirdly, future research may use the more
generalizable sampling technique by collecting data directly from
the field instead of online. Lastly, this research was carried out in
only one country. Cross-cultural research would be remarkable to
grasp whether these results hold in other backgrounds.

6. Conclusion

Overwhelming disinformation and anti-vaccine campaigns
have fueled the prevailing COVID-19 vaccine hesitancy in the glo-
bal south, a significant problem in its eradication. Health authori-
ties across the globe utilized digital platforms and devised
technology-driven interventions to reach and provide informa-
tional support to the people. However, the question of the extent
to which these interventions are effective in countering the mis-
perceptions fueled by infodemics, religious fatalism and conspiracy
beliefs remains understudied. In particular, the combined influence
of infodemics and religious fatalism has been largely unknown, and
this research provides interesting insight into their influences. This
research has evaluated the under-explored effectiveness of
technology-driven communication strategies in promoting a
greater acceptance of COVID-19 vaccination. We concluded that
infodemics, religious fatalism and conspiracy beliefs are significant
predictors of vaccine hesitancy. Conspiracy beliefs negatively influ-
ence an individual’s psychological well-being. Moreover, the
results suggest that information support vis-à-vis digital interven-
tion affects infodemics and religious fatalism. To reinstate, infor-
mation support (through digital intervention) moderates the
relationship between conspiracy beliefs and psychological well-
being. In contrast, information support inversely influenced the
strength of relationships between infodemics and religious fatal-
ism with vaccine hesitancy. In short, this research supports the
use of technology to promote actionable preventive behaviors in
society. Thereby, digital literacy (informational support) may be
provided to the public to evade public health issues such as vaccine
hesitancy. In summary, the findings verified that technology-
driven digital informational support could reduce the threats to
public health, such as infodemics. Therefore, technology-driven
digital interventions by health authorities can be an effective com-
munication strategy to combat the prevailing global challenges to
public health.
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Appendix A

Variables No. Items

Infodemics 1. COVID-19 vaccine development didn’t
involve valid safety testing. (Safety)

2. COVID-19 vaccine contains dangerous
nanoparticles that will affect human
health. (Safety)

3. COVID-19 vaccine is a Population Control
Mechanism. (Safety)

4. COVID-19 vaccine has a bad reaction on
human health. (Safety)

5. The microchip can be implanted in my
body through the COVID-19 vaccine.
(Safety)

6. Instead of a vaccine, drinking alcoholic
beverages can kill the coronavirus. (Cure-
related Misperceptions)

7. Instead of vaccine, gargling with salt water
(if you rinse your mouth) can prevent
coronavirus disease” (Cure-related
Misperceptions)

8. Instead of vaccine, drinking warm water
causes the virus to enter the stomach and
then to be dissolved in stomach acid”
(Cure-related Misperceptions

9. Past vaccinations of Tuberculosis would
work to combat COVID-19. (Cure-related
Misperceptions)
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