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Abstract

Purpose: The COVID-19 pandemic has underscored our heavy reliance on social media
platforms for primary information. Misinformation related to the pandemic has signifi-
cantly affected behaviors related to vaccine hesitancy and overall business confidence.
This study uses the extended Information Motivation Behavior (IMB) model to examine
the impact of pandemic-era social media usage on vaccine hesitancy and trust in e-com-
merce.

Study design/methodology/approach: Structural equation modeling is used to assess
the extended IMB model.

Sample and data: Online survey data from a diverse cross-section of the Kuwaiti pop-
ulation during the pandemic’s peak.

Results: Findings highlight the substantial influence of factors such as knowledge, mo-
tivation, observational learning-driven motivation, behavioral skills, social media us-
age, engagement, and consumption on vaccine willingness. This, in turn, significantly
impacts trust in e-commerce. Notably, social media use, consumption, and engagement
have adverse effects on health behavior, with observational learning-driven motivation
being the most influentia.

Originality/value: This study is one of the few empirical studies that examine and
test the impact of e-commerce on the Kuwaiti population during and after the COV-
ID-19 pandemic. The results of this study display the shift in consumer behavior dur-
ing the pandemic.

Research limitations/implications: The study emphasizes the importance of accurate
vaccine information dissemination on social media to counter misinformation, ultimately
fostering an informed society and contributing to e-commerce growth.
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Introduction

The COVID-19 pandemic has posed unprecedented challenges for health-
care systems worldwide, particularly in developing and distributing an effective
vaccine to curb the virus's spread. Despite the availability of vaccines, vaccine
hesitancy has emerged as a major barrier to achieving widespread immunization
(Georgiou, 2019; WHO, 2019). Factors such as mistrust, lack of confidence, com-
placency, and limited access contribute significantly to this hesitancy (Jennings et
al., 2021a; Novak, 2018). Ethical debates surrounding vaccine legality in various
regions further complicate the issue (Al-Hasan et al., 2021; Novak, 2018).

Compounding this challenge is the role of social media as a vector for mis-
information. Platforms are rife with inaccurate or misleading information about
COVID-19, vaccines, and public health measures (Puri et al., 2020; Wilson &
Wiysonge, 2020). Reports indicate that vaccine refusal rates are alarmingly high,
influenced heavily by misinformation spread online (Biden, 2021; Madani, 2020;
Wilson & Wiysonge, 2020). While vaccine hesitancy has been studied in the con-
text of various viruses, the COVID-19 pandemic has brought renewed focus to
this issue, particularly due to the proliferation of anti-vaccination misinformation
on social media (Puri et al., 2020; Wilson & Wiysonge, 2020).

Vaccine hesitancy is influenced by various informational, psychological, so-
ciodemographic, and cultural factors (Browne et al., 2015; Hornsey et al., 2018;
Murphy et al., 2021; Pomares et al., 2020). Socio-economic determinants play a
significant role in vaccine hesitancy, as evidenced by both single-country studies
(Allington et al., 2021; Chadwick et al., 2021; Khan et al., 2020) and large-scale
international surveys (Larson et al., 2016; Marti et al., 2017; Wilson & Wiysonge,
2020). Additionally, the psychological impact of information and misinformation
on vaccination intentions has been extensively explored (Allington et al., 2021;
Chadwick et al., 2021; Faasse & Newby, 2020; Jennings et al., 2021b; Khan et al.,
2020; Loomba et al., 2021; Mannan & Farhana, 2020; Puri et al., 2020; Sallam
et al., 2021).

The COVID-19 pandemic has generated a vast amount of information, with
both traditional and social media channels continuously disseminating updates
(Krause et al., 2020). Prior research underscores the significant role these infor-
mation channels play in shaping public attitudes toward vaccination (Arif et al.,
2018; Basch & MacLean, 2019; Ekram et al., 2019; Moran et al., 2016; Puri et

619



AJ.A.S, Vol. 30, No. 3

al., 2020). However, there remains a critical need to comprehensively understand
the relationship between social media use, COVID-19 vaccine hesitancy, and the
influence of misinformation on vaccine knowledge and attitudes.

This study aims to fill the gap in understanding how social media influences
COVID-19 vaccine hesitancy and the impact of misinformation on public per-
ceptions, with a focus on the understudied population of Kuwait. Kuwait offers
unique insights due to its diverse demographic composition, socio-cultural norms,
economic factors, and political climate. The country's significant expatriate pop-
ulation, varying cultural attitudes towards healthcare, and high level of govern-
ment-provided health services present distinct challenges and opportunities for
understanding vaccine acceptance. Additionally, the role of traditional and so-
cial media in spreading information and misinformation, along with the Arabic
linguistic context, further distinguishes Kuwait from other regions. By studying
vaccine hesitancy in Kuwait, this research seeks to provide valuable insights into
the socio-economic and informational determinants of vaccine acceptance, ena-
bling tailored public health strategies and policy recommendations to improve
vaccination rates and combat misinformation in similar contexts. The study posits
the following research question: How does sharing misinformation about COV-
ID-19 on social media affect vaccine hesitancy and public perceptions in Kuwait?
And is there a differential impact when using different social media platforms
(e.g., Facebook, Twitter, and Instagram)? The study will use survey data collected
from a representative sample of the Kuwaiti population to explore how the use of
different social media platforms (e.g., Facebook, Twitter, Instagram) influences
individuals' willingness to take the COVID-19 vaccine, how exposure to infor-
mation on these platforms affects knowledge about the vaccine, and ultimately,
vaccine intent.

The Health Belief Model (HBM) theory suggests that individuals' health
behaviors are shaped by their perceptions of the severity and susceptibility of
a health issue and the benefits and barriers to taking preventive action (Beck-
er, 1974). Building on these principles, the Information-Motivation-Behavioral
Skills (IMB) model focuses on the key constructs necessary for effective health
behavior change: information, motivation, and behavioral skills (Fisher et al.,
2003). The perceived susceptibility and severity from the HBM align with the
IMB model's information component, while perceived benefits and barriers cor-
respond to the motivation component. Self-efficacy, a crucial part of the HBM,
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is integral to the behavioral skills component of the IMB model. This alignment
highlights the importance of informed and motivated individuals with the skills
to manage their health effectively, particularly chronic disease self-management
(Bitar & Alismail, 2021; Zhou et al., 2020). The extended IMB model tailored to
pandemics adds that health behavior impacts can include economic, social, or
psychological outcomes (Fisher & Fisher, 2023).

From a theoretical standpoint, this study offers significant contributions by
connecting the Information-Motivation-Behavioral Skills (IMB) model with the
Health Belief Model (HBM) to extend its application to the context of a global
pandemic. By examining the intersection of health-related beliefs, specifically
vaccine hesitancy and social media, this research broadens the scope of these
models to include economic and social dimensions influenced by pandemics. The
study highlights the role of misinformation in shaping health behaviors and pub-
lic perceptions, providing a comprehensive framework to understand how health
crises can impact economic behavior and trust in digital platforms. By explor-
ing these novel relationships, the study enhances our theoretical understanding of
health behavior models and their applicability to modern challenges, such as the
influence of social media on public health.

Focusing on the Kuwaiti population, this study provides valuable insights into
the cultural and societal factors that shape vaccine attitudes in this region. Using
rigorous statistical analysis and drawing on the integration of the IMB and HBM
models, the research develops a comprehensive conceptual model that explains
the mechanisms underlying the relationships between social media use, misinfor-
mation, and vaccine hesitancy.

Literature Review

Health Belief and Information-Motivation-Behavioral-Skills

The Health Belief Model (HBM) is an influential theory in understanding and
promoting health behavior change (Becker, 1974). The HBM posits that indi-
viduals' health behaviors are influenced by their perceptions of the severity and
susceptibility of a health issue and the perceived benefits and barriers to taking
preventive action. The model emphasizes the role of individual beliefs in deci-
sion-making processes regarding health behavior. Key constructs of the HBM
include (1) perceived susceptibility, which is an individual's belief about the risk
of experiencing a health problem, (2) perceived severity, which refers to an indi-
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vidual's belief about the seriousness of the consequences of the health problem,
(3) perceived benefits, beliefs about the effectiveness of taking specific actions
to reduce risk or severity, and (4) perceived barriers, which are beliefs about the
obstacles to performing recommended actions, and self-efficacy, the confidence
in one's ability to take action.

The IMB model, proposed by Fisher et al. (2003), builds on the principles of
the HBM by focusing on three primary constructs necessary for effective health
behavior change: information, motivation, and behavioral skills. The information
component involves accurate knowledge about the health issue and the behaviors
required to address it. The motivation component includes personal and social
motivations to engage in the behavior. Finally, the behavioral skills component
comprises the skills and self-efficacy necessary to perform the behavior. The con-
structs of the HBM align closely with those of the IMB model, indicating a com-
plementary relationship. Perceived susceptibility and severity in the HBM corre-
spond to the IMB model's information component, helping individuals understand
the importance of health actions. Perceived benefits and barriers align with the
IMB's motivation component, encouraging preventive behaviors. Additionally,
self-efficacy in the HBM is crucial for the IMB's behavioral skills component,
ensuring individuals have the confidence to act on their health behaviors.

The alignment of these models highlights the importance of informed and mo-
tivated individuals equipped with the necessary skills for effective health man-
agement. This connection is particularly relevant in chronic disease self-manage-
ment, where understanding the disease, motivation to manage it, and the skills to
do so are critical for positive health outcomes (Bitar & Alismail, 2021; Zhou et al.,
2020). The extended IMB model tailored to pandemics further expands on these
principles by incorporating the broader impacts of health behavior, including eco-
nomic, social, and psychological outcomes (Fisher & Fisher, 2023). This exten-
sion underscores the multifaceted nature of health behavior change, especially in
the face of widespread health crises.

Previous studies have relied on various frameworks to understand health-relat-
ed behaviors, including the Health Belief Model, the Theory of Reasoned Action,
the Theory of Planned Behavior, and the Information-Motivation-Behavioral Skills
(IMB) model. These theories outline factors that influence behavior and have the
potential to be modified (Li et al., 2023; Newman et al., 2008). Among these, the
IMB model has garnered significant attention for several compelling reasons.
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Firstly, the IMB model offers a straightforward yet comprehensive framework that
simplifies the complexity of health behaviors by focusing on three core constructs:
information, motivation, and behavioral skills. This triadic structure is particularly
effective in identifying the essential components required for successful self-man-
agement and adherence among patients (Fisher & Fisher, 2023; Li et al., 2023).

Secondly, the IMB model is uniquely suited to address the multifaceted nature
of vaccine hesitancy and its impact on trust in social media content. The model's
emphasis on information aligns well with the current context, where misinforma-
tion and disinformation about COVID-19 and vaccines have proliferated, signif-
icantly affecting public behavior. By examining the quality and influence of in-
formation, the IMB model can elucidate how accurate and persuasive information
can mitigate vaccine hesitancy.

Furthermore, the motivation component of the IMB model encompasses both
personal and social factors, which are critical in understanding the reluctance to
vaccinate. Personal motivation, involving beliefs and attitudes towards vaccines,
and social motivation, including perceived social norms and support, are pivotal
in shaping health behaviors. The model allows for a nuanced analysis of how
these motivational factors interplay with trust in digital platforms.

Behavioral skills, the third component, emphasize the practical abilities and
self-efficacy needed to perform health-related behaviors. In the context of e-com-
merce, this translates to understanding how individuals' confidence in navigating
online platforms and making informed decisions is affected by their health-related
beliefs and behaviors.

Lastly, the IMB model's adaptability, as demonstrated by its extended version tai-
lored for pandemics (Fisher & Fisher, 2023), makes it particularly relevant for examin-
ing the economic, social, and psychological outcomes of health behaviors during COV-
ID-19. This adaptability is crucial for exploring the interplay between vaccine hesitancy,
influenced by trust in social media content, and the dynamics of e-commerce.

In conclusion, the IMB model's comprehensive and adaptable framework, its
focus on essential constructs, and its applicability to current issues of misinfor-
mation and digital trust make it the optimal theoretical lens for exploring the rela-
tionship between vaccine hesitancy and e-commerce trust. By leveraging the IMB
model, this study aims to provide valuable insights into the evolving dynamics of
online commerce and consumer behavior in the post-pandemic world.
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Information Motivation Behavioral Skill (IMB) model by Fisher et al. (2003)
identifies constructs (including information, motivation, and behavioral skills)
that are needed for successful self-management or adherence among patients with
chronic diseases (Deakin et al., 2005; Sabaté, 2003). Information is defined as
“Initial prerequisite for enacting a health behavior” (Misovich et al., 2003). Mo-
tivation is composed of two factors: personal motivation, which includes beliefs
about the intervention outcome and attitudes toward a particular health behav-
ior, and social motivation, which includes the perceived social support or social
norms attained from observational learning in engaging in a particular behavior.
Behavioral skills are the skills necessary for performing a particular health be-
havior. To promote behavioral change, the IMB model's emphasis on behavioral
skills involves improving an individual's practical abilities and enhancing their
perceived self-efficacy (Fisher et al., 2003).

More recently, Fisher and Fisher (2023) advanced the IMB theory to address
the COVID-19 pandemic, terming the model as the IMB model of pandemic pre-
vention. This updated model focuses on specific constructs that are assumed to
determine pandemic risk and preventive behavior. It posits that an individual's en-
gagement in pandemic prevention behaviors is contingent upon their access to ac-
tionable information related to pandemic prevention, their motivation to partake
in such preventive actions, and their proficiency in effectively executing these
preventive measures (Fisher & Fisher, 2023). The extended Information Moti-
vation Behavior (IMB) model offers a comprehensive framework that not only
delves into the influential role of various factors on information and health behav-
ior outcomes but also considers the moderating potential of these factors. Amidst
the COVID-19 pandemic, economic outcomes emerged as one of the most pro-
found impacts, creating a dichotomy where numerous businesses faced closures
(Jeanne, 2020), while others experienced unprecedented growth. The pandemic's
seismic impact also reverberated throughout the e-commerce landscape on a glob-
al scale, triggering significant shifts in the dynamics of both business operations
and consumer behavior (Bhatti et al., 2020).

The COVID-19 pandemic has resulted in an unprecedented global health cri-
sis, with the development of a COVID-19 vaccine being seen as a significant
breakthrough in the battle against the virus. However, despite the vaccine's effi-
cacy, concerns remain regarding vaccine hesitancy and skepticism, which pose
significant challenges to vaccine uptake and the realization of herd immunity. One
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factor identified as contributing to vaccine hesitancy is social media use, which
has been critical in shaping individuals' knowledge, attitudes, and beliefs about
vaccination. This literature review aims to provide a comprehensive understand-
ing of the relationship between different types of social media platform use and
COVID-19 vaccine hesitancy as well as the role of misinformation in shaping
knowledge about vaccination.

Hypotheses

The IMB model posits that information is a fundamental prerequisite for health
behaviors. Accurate and comprehensive vaccine-related information helps indi-
viduals understand the benefits, risks, and procedures associated with vaccina-
tion (Misovich et al., 2003). Studies have shown that higher levels of knowledge
about vaccines correlate with more positive attitudes toward vaccination (Dunn
et al., 2015). During the COVID-19 pandemic, misinformation has been a sig-
nificant barrier to vaccination (Puri et al., 2020). Efforts to disseminate accurate
vaccine information have been shown to improve public willingness to vaccinate
(Freeman et al., 2022). By increasing vaccine knowledge, individuals are better
equipped to navigate vaccination processes and are more likely to follow through
with vaccination recommendations. This study thus hypothesizes:

HI: Increased vaccine-related information increases individuals' willingness to
vaccinate.

The IMB model posits that personal motivation is a critical element that in-
cludes personal attitudes, beliefs about outcomes, and social influences such as
perceived social norms and support (Fisher et al., 2003). Motivation directly im-
pacts the development and application of behavioral skills necessary for perform-
ing health behaviors. Research indicates that higher levels of personal motivation,
including positive attitudes towards vaccination and strong beliefs in its benefits,
are associated with better health outcomes and adherence to health recommenda-
tions (Witte & Allen, 2000). Increased motivation enhances an individual's con-
fidence and ability to acquire and apply the necessary skills to perform a health
behavior. For example, motivated individuals are more likely to seek out infor-
mation, practice vaccination procedures, and overcome barriers (Bandura, 1997).
Motivation also boosts self-efficacy, which is the belief in one's ability to execute
the behavior successfully (Bandura, 1997). The willingness to vaccinate is di-
rectly influenced by motivation. When individuals are highly motivated, they are
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more likely to develop the skills needed to navigate the vaccination process, such
as understanding where and how to get vaccinated, and they feel more confident
in doing so. Increased motivation leads to improved behavioral skills, increasing
the likelihood of vaccination (Glanz et al., 2008). During the COVID-19 pandem-
ic, motivational factors have been crucial in vaccination campaigns. Efforts to en-
hance motivation through public health messaging, addressing vaccine hesitancy,
and fostering a positive social norm around vaccination have been key strategies.
These efforts have been shown to increase both the ability and willingness to get
vaccinated (Schmidt et al., 2021).

H2: Increased vaccine-related motivation increases individuals' willingness to
vaccinate.

The IMB model posits that social motivation through observational learning is
a critical element that can significantly enhance behavior. Albert Bandura's Social
Cognitive Theory posits that people learn behaviors by observing others, primari-
ly when those behaviors are modeled by influential or similar individuals (Bandu-
ra, 1986). When people see others getting vaccinated and see positive outcomes,
they are more likely to be motivated to vaccinate themselves. A study by Betsch
et al. (2020) found that observational learning significantly influences vaccination
intentions. When individuals saw others in their social circle getting vaccinat-
ed, their motivation to vaccinate increased. A systematic review by Brewer et al.
(2017) indicated that seeing peers or public figures getting vaccinated can en-
hance vaccine uptake through increased motivation and perceived social norms.
Nyhan et al. (2014) showed that exposure to information about others getting
vaccinated, especially from trusted sources, significantly increased vaccination
intentions. Observational learning not only boosts motivation but also enhances
behavioral skills related to vaccination. When individuals see others navigating
the vaccination process, they gain practical knowledge and confidence (self-effi-
cacy) in their ability to do the same. Thus, this study hypothesizes:

H3: Increased vaccine-related social motivation through observational learning in-
creases individuals' willingness to vaccinate.

The IMB model suggests that individuals' health behaviors are influenced
by the behavioral skills necessary to perform the behavior (Fisher & Fisher, 2023).
Behavioral skills include the information and motivation required to execute the
behavior effectively. Vaccine ability refers to the practical skills and self-efficacy
needed to get vaccinated, such as knowing where and how to get the vaccine,
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understanding the procedure, and having confidence in one's ability to complete
the process. Studies have shown that self-efficacy, or the belief in one's ability to
perform a specific action, is a crucial determinant of health behaviors. Bandura
(1986) social cognitive theory emphasizes that higher self-efficacy leads to great-
er effort and persistence in performing health-related tasks. Several studies have
demonstrated that individuals with higher confidence in navigating the healthcare
system and understanding vaccination procedures are more likely to get vaccinat-
ed. For instance, a study by Opel et al. (2011) found that parents' confidence in
their ability to make informed vaccination decisions was associated with higher
vaccination rates among their children. Brewer et al. (2017) demonstrated that
providing clear, actionable information about how and where to get vaccinated
increased vaccine uptake. Enhancing individuals' behavioral skills and self-effi-
cacy related to vaccination is expected to increase their willingness to vaccinate,
leading to higher vaccination rates.

H4: Increased vaccine-ability through behavioral skills increases individuals' will-
ingness to vaccinate.

Social Media and Vaccine Hesitancy

Social media has emerged as a dominant force shaping individuals' attitudes
and beliefs towards vaccination, with a growing body of literature indicating that
social media use is associated with vaccine hesitancy. Research has shown that
social media platforms such as Facebook, Twitter, and Instagram are widely used
to share and disseminate information about vaccines, with users being exposed to
various vaccine-related messages and opinions. While social media can be a pow-
erful tool for vaccine education, but it can also spread misinformation and create
confusion, ultimately leading to vaccine hesitancy.

Studies have found that individuals who frequently use social media are more
likely to express vaccine hesitancy and skepticism than those who do not use social
media. For instance, Larson et al. (2014) found that social media users were more
likely to have negative attitudes toward vaccination and were less likely to trust
vaccines than non-users. Similarly, Kata (2012) found that individuals who used
social media to gather information about vaccines were more likely to express con-
cerns about vaccine safety than those who relied on other sources of information.

While the connection between vaccine hesitancy and social media utilization
is well-established, it is important to recognize that social media can also have
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positive effects on vaccination attitudes. Social media platforms can serve as
powerful tools for disseminating accurate vaccine information, promoting pub-
lic health campaigns, and countering misinformation. For example, studies have
shown that exposure to pro-vaccine content on social media can increase vaccine
acceptance and trust in vaccines (Wilson & Wiysonge, 2020).

While the connection between vaccine hesitancy and social media utilization
is well-established, the precise link between distinct social media platforms and
vaccine hesitancy remains unclear. Each social media platform boasts distinc-
tive attributes and user demographics that could potentially shape individuals'
perspectives and convictions concerning vaccinations. For instance, Facebook is
known for its algorithm-driven content selection that can create filter bubbles and
echo chambers that reinforce existing attitudes and beliefs (Pariser, 2011). Twit-
ter, on the other hand, is characterized by its rapid-fire nature, which can create a
sense of urgency and panic around vaccine-related issues (Nuzhath et al., 2020;
Scherrer & Sullivan, 2021). Additionally, platforms like Instagram and YouTube
can be leveraged to spread engaging and informative content that encourages vac-
cination. Thus, while social media use has been linked to vaccine hesitancy, it is
crucial to consider the dual role of these platforms in both promoting and chal-
lenging vaccination efforts.

Research has shown that the relationship between social media platform use
and vaccine hesitancy is complex and depends on various factors, including the
type of social media platform used, the content of vaccine-related messages, and
users’ demographic characteristics. For instance, a study by Betsch et al. (2020)
found that exposure to vaccine-related messages on Twitter was associated with
increased vaccine hesitancy among individuals with low levels of education,
while exposure to vaccine-related messages on Facebook was not associated with
vaccine hesitancy. Similarly, a study by Tomeny et al. (2017) found that exposure
to vaccine-related messages on Twitter was associated with decreased vaccine
acceptance among African-American and Hispanic users.

Furthermore, the proliferation of vaccine-related misinformation has emerged
as an escalating concern. Social media platforms have been pinpointed as a chief
conduit for the dissemination of inaccurate vaccine information. Misinformation
has the potential to fuel vaccine hesitancy by instilling apprehension and uncer-
tainty in individuals, subsequently prompting them to scrutinize the safety and
effectiveness of vaccines. For instance, Bode and Vraga (2021) found that in-
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dividuals who were exposed to false information about COVID-19 vaccines on
social media were more likely to express vaccine hesitancy than those who were
not exposed to such information. Similarly, Roozenbeek et al. (2020) found that
exposure to misinformation about vaccines on social media was associated with
decreased willingness to take a COVID-19 vaccine.

Moreover, research has shown that individuals who are more likely to believe
and share vaccine-related misinformation on social media are often influenced
by conspiracy theories, ideological beliefs, and mistrust of the authorities. For
instance, Hornsey et al. (2018) found that individuals who expressed vaccine hes-
itancy on social media were more likely to endorse conspiracy theories about
vaccines and have negative attitudes towards the medical establishment.

In sum, a comprehensive analysis of how social media usage influences the
willingness to vaccinate is imperative for advancing the existing body of litera-
ture. A key aspect of this examination is to understand how social media, both
directly and indirectly by facilitating the transfer of information and knowledge,
shapes people's attitudes toward vaccination. This examination serves as a vital
step in augmenting the knowledge base in this field.

Numerous studies have documented the widespread presence of misinforma-
tion about COVID-19 and vaccines on social media platforms. This misinforma-
tion ranges from conspiracy theories about the origin of the virus to false claims
about the safety and efficacy of vaccines. This prevalence of misinformation on
social media during COVID-19 leads to the following:

H5(a): Social media use with COVID-19-related content is negatively associat-

ed with willingness to vaccinate.

H5(b): Social media consumption of COVID-19-related content is negatively
associated with willingness to vaccinate.

H5(c): Social media engagement with COVID-19-related content is negatively
associated with willingness to vaccinate.

The overall conceptual model of this study is shown in Figure 1. This study
makes substantial contributions to the IMB model by adapting it to the context of a
global pandemic and extending the model to include the influence of social media.
It investigates the interplay between health-related beliefs, such as vaccine hesitan-
cy, and social media, thereby expanding the IMB model to encompass economic
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and social aspects affected by pandemics. The research underscores the impact of
misinformation on health behaviors, offering a comprehensive framework to under-
stand the effects of health crises on economic behavior and digital platform trust. By
examining these novel connections, the study advances our theoretical comprehen-
sion of the IMB model and demonstrates its relevance to contemporary challenges,
including the role of social media in shaping public health and commerce.

Social Media COVID-| |Social Media COVID-

19 Consumption 19 Engagement SO

Vaccine Information

e —

e

Vaccine Behavioral Willingness to
Skill Vaccinate

Vaccine Motivation

)

Vaccine Motivation
Observational

Learning
.~/

Figure 1: Extended IMB Model

Methodology

Study Design

This study used a cross-sectional survey design to investigate the relationship
between social media exposure to COVID-19 vaccine-related information, vac-
cine hesitancy, and e-commerce trust among adults in Kuwait. The survey was
conducted online via Qualtrics, and the participants were recruited through social
media platforms and online forums.

Sample

The study sample included 465 adults aged 18 years and above living in Ku-
wait. Participants were selected using convenience sampling and were required
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to have access to the internet and social media platforms. Informed consent was
obtained from all participants prior to data collection, and they were assured of the
confidentiality and anonymity of their responses. Participants were also informed
that their participation was voluntary and that they could withdraw from the study
at any time without penalty. To reduce bias, each item was set as mandatory to
ensure data integrity. Each IP address was limited to one submission to avoid
repeated participation, and real-time monitoring of response time to remove par-
ticipants with a response time of less than 1 minute.

Data Collection

Data were collected between April and June 2020, during the peak of COV-
ID-19 using a self-administered questionnaire that was designed based on adopted
scales from the extended Information-Motivation-Behavioral Skills model (Fisher
& Fisher, 2023; Luo et al., 2020), and the WHO to assess COVID-19 knowledge
and ability (Al-Hasan et al., 2021; Islam et al., 2021; Mannan & Farhana, 2020;
Venkataraman et al., 2023). The questionnaire was divided into several sections,
including demographics (age, gender, education level, marital status, health status,
and health specialist), social media use, exposure and engagement to COVID-19
vaccine-related information on social media, COVID-19 vaccine knowledge, mo-
tivation to be vaccinated, motivation to be vaccinated through observational learn-
ing, vaccine behavioral ability, outcome expectations, willingness to vaccinate,
and trust in e-commerce. The measures were adapted from established scales, with
minor adjustments in terminology to align with the context of the current study.
The questionnaire was pretested with a sample of 20 participants to ensure clarity
and comprehension. Survey question details are provided in Table 1.

Table 1
Survey Questions
VELLELD Variable Question Reference
Category
Willing- How likely are you to get vaccinated against
Health oss tog COVID-19? (Hassani
Behavior vacei- Choices: a) Very likely, b) Somewhat likely, et al.,
c¢) Neutral, d) Somewhat unlikely, e) Very 2014)
nate .
unlikely.
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Cont. Table 1
Survey Questions

Variable
Category

Variable

Question Reference

Information

Vaccine
Knowl-
edge

Assessment of respondents' COVID-19 vac-
cine knowledge.

Questions:

QI - A single dose of the COVID-19 vaccine is

enough to prevent infection. (Venkata-
Q2- The reason for inoculating the COVID-19 51041 et
vaccine is to develop the neutralizing antibod- 51 2023)
ies against COVID-19.

Q3- The common side effects of COVID-19

vaccines are Injection site pain, myalgia, fever

and chills.

Q4- All the age groups can be vaccinated.

Motivation

Vaccine
Moti-
vation
Obser-
vational
Learning

Exposure to others' vaccine-related behaviors
and attitudes on social media.

Questions:

Q1- Have you seen people in your social net-

work getting vaccinated against COVID-19?

Choices: a) Yes b) No (Luo et
Q2- To what extent do you think seeing others al., 2020)
in your social network get vaccinated against

COVID-19 will influence your decision to get

vaccinated?

Choices: a) A lot, b) Somewhat, ¢) Neutral, d)

Not much, e) Not at all.

Motivation

Vaccine
Motiva-
tion

COVID-19 is very contagious.
Choices: 5 Point Likert Scale — (5) Strongly
Agree, (4) Agree, (3) Neither agree nor disa-
gree, (2) Disagree, (1) Strongly disagree.
(Luo et
Taking appropriate health behaviors could al., 2020)
reduce the risk of infection.
I am very afraid of COVID-19.
I was aware of confirmed and/or suspected
cases of COVID-19 within a radius of 1km.
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Cont. Table 1
Survey Questions

Variable

Category Variable Question Reference

Self-efficacy and the ability to effectively
execute health behaviors were used to evaluate
behavioral skills in terms of vaccine ability.
Choices: (5) Strongly Agree, (4) Agree, (3)
Neither agree nor disagree, (2) Disagree, (1)

Vaceine Strongly disagree. (Luo et
Behavior  Ability I actively paid attention to real-time COV- al., 2020)
ID-19 information.
I understood the importance of home isolation
during the COVID-19 pandemic.
I adhere to masking and put on the mask
correctly.
I can follow government health regulations.
How frequently do you use social media plat-
Frequen- forms (e.g., Facebook, Twitter, Instagram)?
Social Me- cy of il ’ ’ )
dia Use Somgl Choices: a) Multiple times a day, b) Once
Media .
U a day, ¢) A few times a week, d) Rarely, e)
sage
ever.
Which social media platforms do you use the
Social Me- Plat- most?
dia Use forms of Choices: a) WhatsApp, b) Twitter, c) Instagram
Use d) Snapchat, ¢) YouTube, f) Other, (please
specify).
Consumption amount in terms of COVID-19
vaccine content on social media.
Social  On a 5-point Likert scale: (1) Strongly Dis-
Socigl me- agree, (2) Disagree, (3) Neither agree nor
Media dia- 1.9 disagree, (4) Agree, (5) Strongly Agree. (Schivin-
COVID-19 vaccine . :
Questions: ski et al.,

Consump- Con-
tion sump-
tion

Q1- I read posts related to COVID-19 vaccines ~ 2016)
on social media.

Q2- I watch videos and digital content related

to COVID-19 vaccines on social media.

Q3-I follow accounts related to COVID-19

vaccines on social media.
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Cont. Table 1
Survey Questions

Variable

Category Variable Question Reference
Social media-19 vaccine engagement level.
On a 5 point Likert scale : (1) Strongly Dis-
. Social ~ aaree, (2) Disagree , (3) Neither agree nor
I%/?Ccllal me- disagree , (4) Agree, (5) Strongly Agree.

C S\;?D- 19 dia-19  Questions: (Schivin-
E vaccine Q1- I comment on videos related to COVID-19 ski et al.,
neage- Engage- vaccines on social media. 2016)
ment ment Q2- I comment on posts related to COVID-19

vaccines on social media.
Q3- I share COVID-19 vaccine related posts.
Q4-1 “Like” posts related to COVID-19 vac-
cines on social media.
What is your age?
Demo- .
raphic Age Choices: a) Under 18, b) 18-24, ¢) 25-34,
grap d) 35-44, ¢) 45-54, f) 55-64, g) 65 or over.
Demo- Gender What is your gender?
graphic Choices: a) Male, b) Female.
What is your highest level of education?
Demo- Educa-  Choices: a) High School or less, b) Some col-
graphic tion lege or technical school, ¢) bachelor's degree,
d) master's degree, e) Doctoral degree.
Demo- Health Do you have any pre-existing medical conditions?

graphic Status ~ Choices: a) Yes, b) No.

Demo- Health Do you work in a health-related profession?
graphic Specialist Choices: a) Yes, b) No.

Statistical Analysis

Descriptive statistics were used to summarize the sample characteristics, so-
cial media use, and exposure to COVID-19 vaccine-related information on so-
cial media, as shown in Table 2. Inferential statistics were used to investigate
the relationships between vaccine-related information on social media, vaccine
hesitancy, and demographic and psychographic factors. The Pearson correla-
tion coefficient and point double correlation coefficient were used to estimate
the correlation between variables as displayed in Table 3. Confirmatory Factor
Analysis (CFA) was used to test the relationship between latent variables and
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observable variables of the measurement model as shown in Table 4. Structural
Equation Modeling (SEM) was used to evaluate the research model. The model was
considered to have a good fit if the ratio of chi-square to degrees of freedom was
< 5.0 (Wheaton et al., 1977), Root Mean Square Error of Approximation (RMSEA)
< 0.08, Goodness-of-Fit Index (GFI) > = 0.90, Tucker Lewis Index (TLI) > = 0.90,
and Comparative Fit Index (CFI) > = 0.90 (Barrett, 2007), as displayed in Figure 2.
SEM and CFA were conducted using AMOS 26.0.

0.102 -0.108*
Social Media CC_WID— Social Media COVID- Social Media Use
-0.035% 19 Consumption 19 Engagement

-0.159**

Vaccine Information -0.142% -0.026%

0167

Vaccine Behavioral
4 Skill

0.074*

Willingness to

Vaccine Motivation Vaccinate

A o

Vaccine Motivation
Observational

Learning 122050

0.214*

Figure 2: SEM Coefficients are Standardized Path Coefficients
"p<0.001, " p<0.01, "p <0.05

Results

In total, 482 participants completed the questionnaires; 465 of these were
valid. Table 2 shows the descriptive statistics of the study participants. Around
58% of the sample were female. The majority of the participants were in the age
group of 26-30 years, accounting for 34.4%. Most had a baccalaureate degree,
making up 43.2% of the participants. Around 50% of the sample were single, and
30% had a pre-existing health condition. Additionally, around 29% of the sample
were health specialists.
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Table 2
Descriptive Statistics

Sociodemographic

: — [
Characteristic Variable N=465 Percent (%)
Male 195 41.9%
Gender
Female 270 58.1%
18-25 87 18.7%
26-30 160 34.4%
31-40 92 19.8%
Age (years)
41-50 81 17.4%
51-60 36 7.7%
>=61 9 1.9%
High School and Less 18 3.9%
Diploma 74 15.9%
Education Level
Baccalaureate degree 201 43.2%
Master's degree or higher 172 37.0%
Married 189 40.6%
Marital Status Single 233 50.1%
Other 43 9.2%
Yes-Pre-existing Medical conditions 126 30.0%
Health Status
No 339 70.0%
Yes 135 29.0%
Health Specialist
No 330 71.0%

Confirmatory Factor Analysis (CFA) was employed to assess the appropriate-
ness of the proposed model for the collected data and to establish the constructs'
reliability and validity. The results, as depicted in Table 4, demonstrate robust ev-
idence of both convergent and discriminant validity. Specifically, the factor load-
ings for all constructs fall within the range from 0.6 to 0.8, indicating that each
measurement item effectively captures the underlying construct it was intended to
assess. This substantiates the model's ability to accurately measure these constructs.
Furthermore, the goodness-of-fit metrics, including the Incremental Fit Index (IFI)
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and Comparative Fit Index (CFI), as well as the Root Mean Square Error of Ap-
proximation (RMSEA), surpass the accepted thresholds. These values reflect the
model's strong fit with the observed data and highlight its satisfactory reliability
and validity. Additionally, the internal consistency of the survey items was evalu-
ated using Cronbach's alpha (o), with all constructs yielding values exceeding 0.7.
This outcome underscores the strong internal reliability of the measurement items
within each construct, indicating the stability and consistency of the collected data.

Table 3
Correlation Coefficients among Model Constructs (/V=465)
Constructs 1 2 3 4 5 6 7 8

1. Willingness to Vac-
cinate 1

2. Vaccine Information ~ 0.187" 1
3. Vaccine Motivation 0.032 0.184™ 1

4. Vaccine Motivation
Observational Learning ~ 0.161" 0.211" 0.127" 1

5. Behavioral Skills-
Vaccine Ability 0.137" 0.032"* 0.101" 0.142™ 1

6. Social Media Use 0.203"" 0.142 0.042 0.494"  0.055 1

7. Social Media COV-
ID-19 Consumption -0.283" -0.184™" -0.123* 0.131 0.001 0.215™ 1

8. Social Media COV-
ID-19 Engagement -0.535™ -0.131"" -0.141"" 0.181  0.011 0.226™" 0.245™ 1

** p<0.001

The correlation coefficients among all constructs are presented in Table 3. The
correlation between latent constructs does not exceed 0.7, which further signals
measure distinctness (Ping Jr, 2004).

The study model (as illustrated in Figure 2) exhibited a strong fit, as indicated
by several key goodness-of-fit statistics. The model demonstrated a favorable 2/
df ratio of 4.892, suggesting a reasonable fit between the model and the observed
data. Furthermore, the Goodness of Fit Index (GFI = 0.949), underscoring the
model's ability to accurately represent the data. The Comparative Fit Index (CFI)
showed a noteworthy value of 0.939, indicating a high degree of compatibility
between the hypothesized model and the empirical data. The Tucker-Lewis Index
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(TLI) was equally robust, registering at 0.930, reinforcing the model's adequacy
in explaining the observed data patterns. The Root Mean Square Error of Approx-
imation (RMSEA) was exceptionally low at 0.041, affirming the model's precise
fit to the data, with values below the accepted threshold.

Table 4

Construct Items and Scores
C"“sg:)':;: Ir;e:;)(“’ta' B P Mean SD  IFICFI l;};f; lﬁrc‘;l“a
Willingness to Vaccinate 3.87 1.57 0.787
Vaccine Information Score 342 1.12 0.739
Vaccine Motivation 2311 2.67 0.973/0972  0.054  0.712
Ml 0.671 <0.001
M2 0.613 <0.001
M3 0.676 <0.001
M4 0.669 <0.001
Vaccine Motivation Observational Learning
MOBSI 0.671 <0.001 23.16 271  0.961/0.960 0.059  0.768
MOBS2 0.630 <0.001
Behavioral Skills- Vaccine Ability
Al 0.784 <0.001 2256 297  0.968/0.968 0.043  0.891
A2 0.785 <0.001
A3 0.750 <0.001
A4 0.758 <0.001
Social Media Use 434 1.27 0.701
Social Media COVID-19 Consumption/Exposure
SMCI 0.800 <0.001 3.1 2.04  0.983/0.982 0.042  0.802
SMC2 0.785 <0.001
SMC3 0.765 <0.001
Social Media COVID-19 Contribution/Engagement
SMEI 0.760 <0.001 2.58 243 0973/0972  0.049  0.831
SME2 0.713 <0.001
SME3 0.671 <0.001
SME4 0.688 <0.001
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SD = Standard Deviation; IFI = Incremental Fit Index; CFI = Comparative Fit In-
dex; RMSEA = Root Mean Square Error of Approximation

Seven factors had significant direct effects on willingness to vaccinate: (1) Vac-
cine Knowledge (B = 0.167, p <0.001), (2) Vaccine Ability (f = 0.203, p <0.001),
(3) Social Media Use (p =-0.026, p < 0.01), (4) Social Media COVID-19 Vaccine
Engagement ( = -0.142, p < 0.001), (5) Social Media COVID-19 Vaccine Con-
sumption (B =-0.159, p <0.001), (6) Vaccine Motivation (f =0.074, p < 0.010), (7)
Vaccine Motivation through Observational Learning (f = 0.214, p < 0.001).

Vaccine Knowledge exerted indirect impacts on willingness to vaccinate
through vaccine ability. Social media COVID-19 vaccine consumption, social
media COVID-19 vaccine engagement, and social media usage also exerted in-
direct impacts on willingness to vaccinate through Vaccine Knowledge. Vaccine
Motivation and Vaccine Motivation through Observational Learning both exert
indirect impacts on willingness to vaccinate through vaccine ability.

The total effect coefficients of vaccine knowledge, social media use, social me-
dia COVID-19 vaccine engagement, social media COVID-19 vaccine consump-
tion, vaccine motivation, and vaccine motivation through observational learning
on willingness to vaccinate were 0.176, -0.009, -0.160, -0.165, 0.080, and 0.237,
respectively. All variables accounted for 50% of the consumer behavior. Table 7
displays a summary of the hypothesis tests on the direct effects.

To further analyze the differential impacts of different social media platforms,
factor analysis (as shown in Table 5) was conducted and allowed us to catego-
rize social media platforms into four main categories: (1) Short video-based social
media (Snapchat and TikTok), (2) Social network communities (Facebook, Insta-
gram, and LinkedIn), (3) Informational social media (Twitter), and lastly (4) Social
media for social purposes such as communication and entertainment (WhatsApp
and YouTube). The mean for Informational social media and social communica-
tion social media was -0.01 with a standard deviation of 1.00 and 0.70, respective-
ly. On the other hand, short video social media and community-based social media
were 0.01 with a standard deviation of 1.00 and 1.01, respectively.

To investigate the varying influence of distinct social media platforms on the
willingness to receive a COVID-19 vaccine, we employed an ordered probit re-
gression model. Given the ordinal nature of the dependent variable, this analytical
approach is well-suited for estimating the parameters of the key variables while
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accounting for robust standard errors. By applying the ordered probit regression,
the study estimates to what extent the different set of social media platforms in-
fluence the willingness to get vaccinated against COVID-19. Table 6 displays the
results of the ordered probit model.

Table 5
Rotated Factor Loadings- Social Media Platforms Used for
COVID-19 Vaccine Information

Variable Factorl Factor2 Factor3 Factor4 C:::;itn;r w
Facebook 0.778 0.165 0.445 0.189 0.866
Instagram 0.844 0.209 0.305 0.215 0.895
LinkedIn 0.645 0.492 0.121 0.202 0.714
Snapchat 0.14 0.73 0.319 0.175 0.685
TikTok 0.239 0.743 0.249 0.092 0.679
WhatsApp 0.203 0.28 0.802 0.181 0.795
YouTube 0.217 0.285 0.889 0.086 0.926
Twitter 0.219 0.052 0.217 0.947 0.994
Variance 2.5153 2.488 2.0863 1.9594 9.0491
Var % 0.21 0.207 0.174 0.163 0.754

The outcome of the probit model in Table 6 reveals compelling insights. No-
tably, information-centric social media platforms like Twitter exhibit a positive
and substantial impact on individuals' willingness to get vaccinated ( = 0.325, p
< 0.001). This indicates that an increase in the use or influence of Twitter is as-
sociated with an increased likelihood of individuals being in a higher category of
willingness to get vaccinated. The finding indicates a strong and positive impact,
meaning that as people engage more with information-centric platforms like Twit-
ter, they are more likely to be willing to get vaccinated.
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Table 6
Ordered Probit Regression Model

Dependent Variable:

Willingness to Vaccinate LognEe

SM_SHORTVIDEO -0.476

(p <0.001)
SM_INFORMATION 0.325

(p <0.001)
SM_COMMUNICATION -0.523

(p <0.001)
SM_COMMUNITY -0.540

(p <0.001)
Observations 465
Pseudo-R Square 0.219
Wald Chi Square (30) 239.368
Prob > Chi-sq. (» <0.001)

p values in parentheses.

In contrast, platforms characterized by their community-driven nature (p =
-0.540, p < 0.001), short video content (B = -0.476, p < 0.001), or communica-
tion focus all display negative and significant effects. Notably, communication
platforms such as WhatsApp and YouTube demonstrate the most pronounced
negative impact (f =-0.523, p <0.001). This suggests that an increase in the use
or influence of community-driven platforms, short video content platforms, and
communication-focused platforms is associated with a decreased likelihood of
individuals being in a higher category of willingness to get vaccinated, suggesting
that these platforms may contribute to vaccine hesitancy. This indicates that these
platforms might be disseminating information or fostering sentiments that reduce
vaccination willingness.
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Table 7
Summary of Hypothesis Test on Direct Effects
Hypotheses Path Path Coefficient Supported
()

H1 Vaccine Information - Willing- 0.167 Yes
ness to Vaccinate

H2 Vaccine Motivation 2 Willing- 0.074™ Yes
ness to Vaccinate

H3 Vaccine Motivation Observation- 0.214™ Yes
al Learning - Willingness to
Vaccinate

H4 Vaccine Behavioral Skill > 0.203™* Yes
Willingness to Vaccinate

HSa Social Media Use - Willingness -0.026™ Yes
to Vaccinate

H5c Social Media COVID-19 -0.142™ Yes
Engagement > Willingness to
Vaccinate

H5b Social Media COVID-19 -0.159™ Yes
Consumption > Willingness to
Vaccinate

* p<0.001,” p<0.01," p<0.05

Discussion

This study empirically tested the extended IMB model in the health context,
where knowledge, motivation, and motivation through observational learning are
positive factors for health behaviors; and social media use, consumption, and en-
gagement are negative factors for health behaviors. In addition, vaccine ability
and vaccine knowledge were mediators for health behaviors. Lastly, the study
finds a positive and significant association between individuals' health behaviors
and trust in e-commerce.

In line with the fundamental principles of the extended IMB model, our findings
substantiate that information has a direct impact on an individual's willingness to
undergo vaccination. Furthermore, it exerts an indirect influence through the de-
velopment of vaccine-related behavioral abilities. Knowledge plays a pivotal role
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as an essential prerequisite in mitigating risky behaviors, and it can also stimulate
behavioral skills to change and maintain behavior (You et al., 2023). Our study cor-
roborates these insights, underscoring the multifaceted role of information in shap-
ing health-related behaviors. Individuals with a better understanding of vaccines
and their benefits are more likely to express a willingness to get vaccinated. This
emphasizes the need for robust public health education and information campaigns
to address misconceptions and enhance vaccine knowledge among the public.

Motivation is also required to facilitate the occurrence and maintenance of
behavior aside adequate information and proficient behavioral skills such as vac-
cine ability (You et al., 2023), as it was observed in our study. Prior research has
consistently emphasized the significant influence of motivation on health behav-
iors, reinforcing its importance in achieving desired health outcomes (Lee & Kim,
2022; Luo et al., 2022). Moreover, our findings reveal a noteworthy aspect: so-
cial motivation, particularly through observational learning, exerts the most sub-
stantial overall impact on individuals' willingness to embrace vaccination. This
outcome aligns with earlier studies indicating that motivation stemming from so-
cial connections, whether through family, friends, or other social influences, can
substantially enhance positive health-related behaviors (Kim et al., 2022; Luo et
al., 2022; Peng et al., 2023). Leveraging social motivation through observational
learning can be a powerful tool in promoting health-related behaviors and should
be a focal point for future health campaigns and initiatives. Public health initia-
tives can harness the influence of family, friends, and social networks to promote
health-related behaviors. Encouraging individuals to share their positive health
experiences and be role models within their social circles can be an effective
strategy. Building on the influence of observational learning, interventions can
strategically employ testimonials, success stories, and role models within specific
communities or groups. This targeted approach can enhance the impact of obser-
vational learning and drive changes in health behaviors.

This study also finds a positive and significant relationship between behav-
ioral skills of vaccine ability and health behaviors. Previous studies have shown
that people in general may have good knowledge of guidelines, but usually lack
the confidence and ability to put them into practice (Huang & Fan, 2023; You
et al., 2023). This gap between knowing what is beneficial for one's health and
being able to implement those recommendations can significantly impact health
outcomes. Public health campaigns and educational efforts should recognize the
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need to address not only the "what" but also the "how" of health behaviors. Effec-
tive health education should encompass not only the dissemination of information
but also the development of practical skills that empower individuals to make
healthier choices and take positive actions. Understanding the potential barriers
that hinder individuals from translating knowledge into action is crucial. This can
include factors such as fear, lack of access to resources, or misconceptions about
the ease of performing certain health-related tasks. Identifying and addressing
these barriers can enhance the effectiveness of health promotion initiatives. Inter-
ventions that aim to bridge the gap between knowledge and practical ability can
have a significant impact on public health. For example, programs designed to
improve vaccine administration skills can lead to higher vaccination rates. These
interventions can be especially vital in the context of critical public health events,
such as vaccination campaigns during pandemics.

The central focus of this study revolves around the noteworthy findings related
to social media's influence. It is pivotal to emphasize that general social media
usage demonstrates a direct negative impact on individuals' willingness to vac-
cinate. This finding is in line with a recent review that found most studies find a
negative impact of social media on willingness to vaccinate (Cascini et al., 2022).
The negative impact of social media on vaccine willingness highlights the need
for better quality control of information. Misinformation can easily spread on
social media, leading to public skepticism. Prior studies have demonstrated that
vaccine-skeptical communities on social media leave a significant impact, with a
significant portion of vaccine-related content on popular social media platforms
being anti-vaccination in nature (Keelan et al., 2010; Smith & Graham, 2019).
This, in turn, leads to increased user interaction (Basch & MacLean, 2019; Blank-
enship et al., 2018). Additionally, it's noteworthy that social media platforms tend
to create echo chambers by bringing together individuals with similar ideological
views (Jiang et al., 2021). Thus, ensuring that accurate and reliable information is
readily available and accessible on these platforms is crucial.

Furthermore, when exploring the usage of social media among different plat-
forms, the findings of the study underscore the potential influence of specific
platforms in facilitating the spread of misinformation regarding COVID-19 vac-
cination. While information-oriented platforms can bolster vaccination intentions,
communication and community-driven platforms may contribute to hesitancy.
This finding is also in line with previous studies displaying differential impacts
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of misinformation across platforms (Al-Hasan et al., 2021; Suarez-Lledo & Al-
varez-Galvez, 2021). This nuanced analysis sheds light on the distinct roles that
various social media platforms play in shaping public perception and willingness
to vaccinate against COVID-19. Recognizing that communication-focused plat-
forms like WhatsApp and YouTube have a pronounced negative effect, it is im-
perative to focus on these channels for misinformation monitoring and mitigation.

Furthermore, when delving into the specifics, it becomes evident that the con-
sumption and active engagement with COVID-19 vaccine-related content on so-
cial media platforms not only exert direct negative effects but also cascade into
indirect repercussions, all of which adversely affect the overall willingness to
receive vaccinations. This interaction not only exerts a direct negative impact
but also triggers indirect repercussions that collectively contribute to a reduction
in overall willingness to receive vaccinations. Even when knowledge serves as a
mediator, the total effect remains negative, indicating the persistence of hesitancy.
This suggests that while knowledge is vital, it may not be sufficient on its own to
counteract the negative influence of social media. Public health strategies should
consider addressing not only knowledge gaps but also the emotional and social
aspects that shape vaccination decisions. There is a complex interplay between
social media and vaccine willingness. While social media offers opportunities for
disseminating information, its impact can be negative when not properly man-
aged. By understanding these dynamics, public health initiatives can refine their
strategies to effectively engage with audiences on social media and counteract
vaccine hesitancy.

Limitations and Directions for Future Research

The results of this study should be interpreted considering the following lim-
itations. The cross-sectional design of this study limits the ability to draw causal
inferences and fully capture the temporal dynamics of behavior change. Longitu-
dinal studies are indeed more impactful for understanding how knowledge, moti-
vation, ability, social media use, consumption, and engagement evolve over time
and influence willingness to vaccinate. To enhance robustness, future research
should aim to employ longitudinal designs. These designs would allow for the
observation of changes and developments in vaccine-related behaviors over ex-
tended periods, providing deeper insights into how personal, political, economic,
and global changes influence vaccination willingness. Despite these limitations,
cross-sectional studies remain valuable for identifying relationships and patterns at
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a specific point in time. This study provides a snapshot of current attitudes and be-
haviors, which is particularly relevant in rapidly changing contexts like the COV-
ID-19 pandemic. Cross-sectional data can serve as a critical first step in identifying
key factors and hypotheses that can be further explored in longitudinal research.

Second, this study examined a population in an Arab country. Given the dif-
ferences in cultural norms across various cultures (Hofstede, 2011), the findings
may not be generalizable to other cultural settings. Therefore, future studies could
replicate this framework in different cultural contexts to understand how cultural
values, religious beliefs, family support, and peer influence affect the IMB model
and social media's impact on vaccination willingness.

Third, in addition to the primary dimensions of the IMB model and the so-
cial media aspects examined in this study, it is important to acknowledge the
potential existence of other significant dimensions that were not included. For
instance, misinformation on social media could be a key factor explaining why
social media usage negatively impacts willingness to vaccinate. Future research
should investigate the type of content consumed, distinguishing between accurate
information and misinformation. Exploring these omitted factors across diverse
cultural and individual contexts is essential.

Fourthly, the study did not fully address other critical factors such as cultural
values, religious beliefs, family support, and the influence of peers and friends.
Future research should delve into how these social and psychological factors in-
teract with the IMB model and social media use to influence vaccination behav-
ior. Understanding these influences can provide a more comprehensive picture
of the determinants of vaccination willingness. In addition, the study did not dif-
ferentiate between vaccines from different manufacturers (e.g., Chinese, Ameri-
can, etc.). Future studies should consider how the characteristics and perceived
efficacy of different vaccines impact public willingness to vaccinate. This will
help tailor public health messages to address specific concerns related to different
vaccine types.

Lastly, while this study focused on the IMB model, it is important to consider
other behavioral theories that could provide additional insights into the factors
influencing vaccination behavior. These theories include: (1) Connectionism The-
ory (Rumelhart et al., 1986): This theory, based on neural networks, suggests
that behavior and learning are products of interconnected networks of informa-
tion processing units. Exploring how information about vaccines is processed and
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connected in individuals' minds could provide insights into how misinformation
spreads and how accurate vaccine information can be effectively communicated.
(2) Cognitive Theory (Piaget & Cook, 1952): Cognitive theories focus on how
mental processes such as perception, memory, and reasoning influence behavior.
Research could delve into how cognitive biases, risk perception, and health lit-
eracy affect vaccine-related decisions. Understanding these cognitive processes
can help design interventions that address misconceptions and improve vaccine
uptake. (3) Behavioral Genetic Theory (Plomin, 2005): This theory examines the
role of genetic and environmental factors in shaping behavior. Investigating the
genetic predispositions and environmental influences on health behaviors, includ-
ing vaccination, could reveal underlying biological and social determinants of
vaccine hesitancy and acceptance. Future studies should consider integrating in-
sights from these various theories to provide a more comprehensive understand-
ing of vaccination behavior. Combining elements from different frameworks can
help identify multifaceted strategies to address vaccine hesitancy.

Conclusion

This study empirically validates and extends the IMB model in the health con-
text, demonstrating that information, motivation, and observational learning are
significant positive factors for health behaviors, particularly vaccination willing-
ness. The findings highlight the critical role of robust public health education
and information campaigns in addressing misconceptions and enhancing vaccine
knowledge. Motivation, especially through social connections and observational
learning, emerged as a powerful tool in promoting vaccination, suggesting that
leveraging social networks can substantially improve health-related behaviors.

Furthermore, the study underscores the complex role of social media in shap-
ing public perception and willingness to vaccinate against COVID-19. Our find-
ings reveal that while information-oriented platforms (e.g., Twitter) can bolster
vaccination intentions, communication-focused platforms, community-driven
platforms, and short video content platforms may contribute to vaccine hesitancy
(e.g., WhatsApp, YouTube). This nuanced analysis aligns with previous studies
that demonstrate differential impacts of misinformation across various platforms.
Recognizing that communication-focused platforms like WhatsApp and YouTube
have a pronounced negative effect, it is imperative to focus on these channels for
misinformation monitoring and mitigation. This approach is crucial in ensuring
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that accurate and reliable information is readily available and accessible, thereby
countering the negative influence of social media on vaccination willingness. By
addressing both knowledge gaps and the emotional and social factors influencing
vaccination decisions, public health strategies can be more effective in promoting
vaccination and improving overall health outcomes.
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